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Clinical Observations
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abstract
INTRODUCTION: Postinfectious peripheral neuropathy ca
n be associated with various viral or bacterial infections.
Group A beta-hemolytic Streptococcus infection can lead to neurological disorders, which involve predominantly
the central nervous system, whereas peripheral neuropathy during childhood is rare. PATIENT DESCRIPTION: We
describe a 12-year-old boy who presented with peripheral polyneuropathy associated with Group A beta-
hemolytic Streptococcus infection. Anti-GM1 IgM was significantly elevated in his serum during the acute phase,
which suggested that it was related with the pathophysiology in this patient. CONCLUSION: Group A beta-hemolytic
Streptococcus infection may cause peripheral neuropathy via the autoimmune system and glycolipids.
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Introduction

Group A beta-hemolytic Streptococcus (GABHS) infection
has diverse subsequent complications. Central nervous
system (CNS) signs occasionally follow GABHS infection,1,2

whereas peripheral neuropathy related to GABHS infec-
tion during childhood has rarely been reported.3

Antiglycolipid antibodies play a crucial role in the path-
omechanism of immune-mediated peripheral neuropa-
thies. The IgG subtype is considered one of the main causes
of these neuropathies,4 whereas the IgM subtype has been
reported in some.5,6

Herewe describe a child with peripheral polyneuropathy
related to GABHS infection with elevated serum IgM anti-
GM1 antibody. It appears that GABHS infection caused
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autoimmune-mediated peripheral polyneuropathy via
antiglycolipid antibodies.
Patient Description

This 12-year-old boy was referred for pain and tremor in his ex-
tremities. He had two febrile episodes, at an interval of 3 days, in which
the fever disappeared within 1 day without treatment. Five days later, an
additional febrile episode occurred with static and intention tremors of
both arms. After this episode, he began to experience severe pain in all
four extremities which was exaggerated by minimal touch. His mental
state was altered, i.e., he became emotionally labile and tended to
become excited and to begin crying easily. Four weeks after the onset of
signs, he was admitted to our hospital.

On admission, there was a rash on both cheeks but no exanthema on
other body surfaces. He was alert and conscious other than the mental
changes described previously. His deep tendon reflexes were increased
bilaterally, and mild muscle weakness was observed in the distal ex-
tremities. He had static and intention tremors of the extremities, pre-
dominantly on the left side; his hands and feet were pale and swollen
with hyperhidrosis; and allodynia was observed predominantly at the
distal extremities. His resting heart rate was accelerated at 110-120 bpm,
but no arrhythmia or cardiac dysfunction was detected. Antinuclear,
antiedouble-stranded DNA, antiesingle-stranded DNA, and antieJo-1
antibodies were negative. The serum creatine kinase level waswithin the
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normal range. Although the anticytomegalovirus, Epstein-Barr virus, and
antimycoplasma antibody titers did not suggest any recent infections,
the antistreptolysin O (294 IU/mL [reference range, <199]) and anti-
streptokinase (�10,240 [reference range, <2560]) levels were markedly
elevated, suggesting a recent GABHS infection. On serum antiglycolipids
antibodies analysis, the IgM anti-GM1 antibody activity was elevated
significantly (þþ; corrected optical density, 0.421). Examination of the
cerebrospinal fluid did not reveal any specific findings, such as protein-
cell dissociation, and head and spine magnetic resonance imaging did
not reveal any lesions. A nerve conduction study did not reveal an
evoked potential from sensory nerves, but there was a mild velocity
decrease (26.7 m/second for the peroneal nerve and 37.4 m/second for
the median nerve) and a compound muscle action potential decrease
(0.35 mV for the peroneal nerve and 2.4 mV for the tibial nerve) in
conjunctionwith temporal dispersion in the motor nerves. This suggests
that a sensory-dominant sensorimotor polyneuropathy was present
(Table). Consequently, a diagnosis of peripheral polyneuropathy associ-
ated with GABHS was made.

Oral prednisolone was initiated at 1 mg/kg/day and then reduced by
5 mg/1-2 weeks in conjunction with IV immunoglobulin therapy (1 g/kg/
day) for three consecutive days. Gabapentinwas administered to decrease
the disproportionate pain and clarithromycin as antibiotic treatment for
GABHS. The boy’s emotional state, continuous pain, and allodynia
improved 1 week after initiating treatment. Although a spiking fever
persisted for 10 days and interstitial pneumonia was observed on
computed tomography 3 weeks later, the blood examination and micro-
biological assay did not identify any causative abnormalities. The fever and
interstitial pneumonia disappeared without specific therapy, and there
was no recurrence. Three months after initiating treatment, the patient’s
signs improved and he returned to his normal school life. At that time, the
antistreptolysin O and antistreptokinase titers were markedly reduced to
90 IU/mL and<1280, respectively. Fivemonths later, the prednisolonewas
discontinued without symptom recurrence.
Discussion

Acute peripheral polyneuropathy during childhood
commonly occurs as Guillain-Barré syndrome, which is
differentiated into acute inflammatory demyelinating pol-
yneuropathy, acute motor axonal neuropathy, and acute
motor and sensory axonal polyneuropathy.7 In our patient,
sensory nerves were predominantly involved and the
muscle weakness was mild, with no decrease in the deep
tendon reflexes, which led to a diagnosis of sensory-
dominant sensorimotor polyneuropathy. The electrophysi-
ological study revealed severe axonal damage combined
with demyelination. Diverse antiglycolipids antibodies play
TABLE.
Nerve Conduction Study

Nerve Stimulated
(Left Side)

Stimulation Site Segment

Median (M) Elbow Wrist-elbow
Wrist

Ulnar (M) Elbow Wrist-Elbow
Wrist

Peroneal (M) Head of fibula Ankle-head of fibula
Tibial (M) Popliteal Ankle-popliteal

Ankle
Median (S) Elbow Wrist-elbow

Axilla Elbow-axilla
Ulnar (S) Elbow Wrist-elbow

Axilla Elbow-axilla

Abbreviations:
M ¼ Motor nerve
S ¼ Sensory nerve
crucial roles in the pathophysiology of peripheral neurop-
athies. In this child, anti-GM1 IgM antibodies were signifi-
cantly elevated, whereas all other antibodies were negative.
The autoimmune process in Guillain-Barré patients is
mediated by IgG subtype antiglycolipids antibodies,4

whereas IgM subtypes contribute to other peripheral neu-
ropathies.5,6 GM1 is highly expressed in the axonal mem-
branes of motor nerves and on the surface of Schwann
cells.8 Binding of GM1 antibodies to the axolemma at the
nodes of Ranvier and Schwann cells might cause comple-
ment activation and ultimately disrupt sodium channel
clusters, resulting in characteristic nerve conduction ab-
normalities such as nerve conduction slowing or block or
decreased compound muscle action potential.9,10 Although
IgM anti-GM antibody is detected in multifocal motor
neuropathy,5 this child presented with sensory-dominant
sensorimotor polyneuropathy, which revealed that IgM
anti-GM1 antibody can contribute to sensory nerve neu-
ropathy. A low IgM anti-GM1 antibody titer is present in
normal adults,11 whereas the markedly high level in our
case suggests that this antibody affected his disease.

Our patient is unique because a GABHS infection was
well-documented. There are rare reports of peripheral
neuropathy related to streptococcal infection, although
subsequent CNS involvement is occasionally described.1,2 In
this child, there was no direct evidence that the strepto-
coccal infection caused the peripheral neuropathy, but the
timing of themarked elevation of GABHS-related antibodies
clearly corresponds to the onset of his disease. Therefore,
we speculate that GABHS contributed to the onset of the
peripheral neuropathy in this child. Systemic autoimmune
pathology might also have led to the skin rash and altered
mental status in this patient. Sydenham chorea is a well-
recognized CNS complication of rheumatic fever. Most pa-
tients with Sydenham chorea exhibit behavioral change,
such as emotional lability, distractibility, and anger, in
addition to chorea.12 It is assumed that there is specific and
pathogenic autoimmune process affecting basal ganglia.13

Other involuntary movements also occasionally follow a
GABHS infection.12 Our patient presented with a tremor,
which might have been related to the GABHS infection.

This child’s findings suggest that GABHS infections can
cause a peripheral polyneuropathies via IgM anti-GM1
Amplitude (mV) Conduction Velocity
(m/second)

F-wave Mean
Latency (ms)

6.3 37.4
28

7.5 56.6
23.3

0.35 26.7
2.4 42.7

45.9
Not evoked Not evoked
Not evoked Not evoked
Not evoked Not evoked
Not evoked Not evoked
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antibody. Additional patients should be studied to deter-
mine the full manifestations of autoimmune-mediated pe-
ripheral polyneuropathy that occur during childhood.

The authors declare no potential conflicts of interest with respect to the authorship
or publication of this article. The authors received no financial support for the
research and authorship of this article.
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