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Characterization of Dermatomyositis with Coexistence
of Anti-Jo-1 and Anti-SRP Antibodies

Kazuma Sugie, Yasuyo Tonomura and Satoshi Ueno

Abstract

We describe a patient with dermatomyositis who presented with rapidly developing severe muscle weak-
ness complicated by massive pleural effusion with interstitial lung disease. Myopathological analysis was
suggestive of dermatomyositis. This patient showed both anti-Jo-1 and anti-SRP antibodies in serum. To our
knowledge, the coexistence of these two myositis-specific autoantibodies (MSA) is considered extremely rare
and is clearly an exception to the rule of having only one MSA. Our findings provide compelling evidence
that the coexistence of these two MSAs may lead to more severe clinical symptoms, interacting in a complex
fashion, thus expanding the clinical spectrum of idiopathic inflammatory myopathy.

Key words: idiopathic inflammatory myopathy, dermatomyositis, pleural effusion, myositis-specific autoanti-
body, anti-Jo-1 antibody, anti-SRP antibody

(Intern Med 51: 799-802, 2012)
(DOI: 10.2169/internalmedicine.51.6566)

Introduction

Idiopathic inflammatory myopathies such as polymyositis
(PM) and dermatomyositis (DM) are systemic autoimmune
connective tissue diseases characterized by chronic muscle
inflammation with involvement of various organs (1). The
pathogenesis of PM/DM is unknown, but autoantibodies di-
rected against various cellular constituents have been identi-
fied in patients with PM/DM. Some autoantibodies found al-
most exclusively in PM/DM are known as myositis-specific
autoantibodies (MSA), including anti-Jo-1 (histidyl tRNA
synthetase) antibody, anti-PL-7 antibody, anti-signal recogni-
tion particle (SRP) antibody, anti-Mi-2 antibody, and anti-
CADM-140 antibody. Each MSA is associated with a set of
unique clinical features (2, 3).

We describe a 61-year-old man with DM who presented
with severe muscle involvement characterized by rapidly de-
veloping proximal weakness, culminating in severe disabil-
ity. He also showed massive pleural effusion with interstitial
lung disease (ILD). Interestingly, both anti-Jo-1 and anti-
SRP antibodies were positive in his serum. To our knowl-
edge, the coexistence of these two types of MSA is consid-
ered extremely rare. Only one other case of idiopathic in-

flammatory myopathy with these two MSAs has been de-
scribed in a recent report (4). Our findings suggest that co-
existence of these two MSAs is associated with specific
clinicopathological features.

Case Report

A 61-year-old man was admitted in June because of a 1-
month history of rapidly progressive severe weakness of all
four extremities. His skin was discolored, and he had dysp-
nea. The past history was noncontributory to the present ill-
ness. On admission, he presented with difficulty in getting
up from bed and lifting his arms above his head. Physi-
ological examination showed severe symmetric proximal
weakness (less than grade 3 according to “the Medical Re-
search Council scale) of all four extremities. There were no
other motor deficits. Sensory and stretch reflexes were nor-
mal. Erythematous rashes were present on the arms, trunk,
legs, and face, including a typical heliotrope rash and Got-
tron’s papules.

Laboratory examinations showed very high levels of cre-
atine kinase (CK) (5,685 IU/L; normal: <160) in serum. The
erythrocyte sedimentation rate and C-reactive protein were
slightly elevated (80 mm/hr, <10; 2.6 TU/L, <0.1). Serum
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Figure 1. Magnetic resonance images of the thighs (A, B) and computed tomographic scans of the
chest (C). T2-weighted (A) and T2-short-tau inversion recovery (STIR) images (B) showed diffuse
high intensity in the frontal and dorsal aspects of both thigh muscles, suggesting intramuscular in-
flammation and edema. Chest images showed massive pleural effusion with interstitial lung disease
©).

antinuclear antibody was detected, accompanied by positiv-
ity for both anti-Jo-1 and anti-SRP antibodies, but negativity
for other MSA, such as anti-PL-7 antibody. Among
myositis-associated autoantibodies, anti-SS-A, anti-SS-B,
anti-U1-RNP, and anti-Scl-70 antibodies were not detected.
Electromyography showed short duration, small amplitude,
polyphagic motor unit potentials with fibrillation potentials
in the upper and lower limb muscles. Magnetic resonance
images of the skeletal muscle showed diffuse inflammation
and edema, most prominent in the proximal muscles of all
four extremities (Fig. 1A, 1B). Computed tomography of the
lung showed severe changes characteristic of ILD, with mas-
sive pleural effusion (Fig. 1C). The pleural fluid revealed
exudate with no evidence of malignancy. A biopsy of the
femoral muscle showed many necrotic and regenerative fi-
bers with marked perimysial cell infiltration (Fig. 2). The in-
filtrating CD4+/CD8+ T cell ratio at perimysial sites (mean
+ SD) was 1.58+0.28. Characteristic perifascicular muscle
fiber atrophy was seen. Strong major histocompatibility
complex class I (MHC-I) expression, especially in perifas-
cicular atrophic fibers, was positive in cytoplasm. There was
no expression of CD8/MHC-I complex, which suggested
that CD8+ T cells invaded non-necrotic fibers that express
MHC-I antigen. Expression of membrane attack complex
(MAC) was present on endomysial capillaries, but not on
necrotic fibers. These pathological findings of muscle sug-
gested DM rather than PM.

The patient was given a diagnosis of DM with ILD. He
initially received oral prednisone (1 mg/kg/day) for a month,
with tapering to 20 mg/day over the course of the next three
months. His muscle strength gradually improved, but he was
still unable to move independently. Respiratory difficulties
and pleural effusion were mildly decreased. The erythema-
tous rashes decreased, but persisted slightly. Four months af-
ter the start of treatment, a progressive gastric cancer (papil-
lary adenocarcinoma, stage IIIA) was diagnosed. A gastrec-
tomy was thus performed. Subsequently, the muscle weak-

ness and respiratory difficulties worsened despite an increase
in the dose of steroids. One year after gastrectomy, the pa-
tient died of progressive ILD with massive pleural effusion
and multiple liver metastases from gastric cancer.

Discussion

We described a patient with idiopathic inflammatory
myopathy accompanied by ILD with massive pleural effu-
sion, who presented with rapidly developing severe proximal
weakness and respiratory difficulty. His skin lesions were
suggestive of DM. Histopathological examination of a mus-
cle specimen revealed many necrotic and regenerative fibers
with marked perimysial cell infiltration, predominantly in-
volving CD4+ T cells. Strong MHC-I expression by perifas-
cicular atrophic fibers was consistent with DM (5). In addi-
tion, expression of MAC on endomysial capillaries, but not
on necrotic fibers in our patient distinguished DM from
paraneoplastic necrotizing myopathy (6). Collectively, these
histopathological findings of muscle, including no expres-
sion of CD8/MHC-I complex, suggested DM rather than
PM.

Interestingly, the present patient showed both anti-Jo-1
and anti-SRP antibody in his serum. The presence of these
two MSAs is considered extremely rare and is clearly an ex-
ception to the rule of having only one MSA in association
with PM/DM (7). To our knowledge, the coexistence of
these MSAs has only been documented one time previ-
ously (4). That patient had severe muscle weakness and
ILD, characterized by the presence of both anti-Jo-1 and
anti-SRP antibody. Although the reason for this association
and the pathogenic roles of these two MSAs are unclear,
MSA may play a key, yet indirect part in the etiology of
PM/DM.

Each MSA is associated with a set of unique clinical fea-
tures (2, 3). Anti-Jo-1 antibody, one of the aminoacyl tRNA
synthetases antibodies, is closely related to PM/DM, which
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Figure 2. Light microescopic findings of femoral muscle specimens (A-D). A biopsy of the femoral
muscle showed many necrotic and regenerative fibers (A). Marked perivascular lymphocytic inflam-
mations were found in perimysial tissue (B). Perifascicular muscle fiber atrophy was seen (C). Im-
munohistochemical staining for MHC class I antigens showed intense labeling of the sarcolemma of
all fibers and internal labeling of perifascicular atrophic fibers (D). Bars A-D 100 um. A-C, Hema-
toxylin and Eosin staining; D, immunohistochemical staining for MHC class I antigens.

is frequently associated with ILD (2). Anti-Jo-1 antibody
was reported in 20-30% of patients with PM/DM. ILD was
more common than myositis in the early phase of disease
and seemed to be one predictor of outcomes. The onset of
weakness in patients with anti-Jo-1 antibody frequently oc-
curs between the months of February and July (8). In con-
trast, anti-SRP antibody is clinically associated with pure
PM and is found in 4-6% of patients with PM/DM (1, 3),
although three patients with DM were reported among 23
Japanese patients with myositis associated with anti-SRP an-
tibody (9). Patients with anti-SRP antibody most often pre-
sent with severe muscle involvement characterized by rap-
idly developing proximal weakness, culminating in severe
disability; the response to steroid therapy is often poor. Pe-
culiar histopathological features include prominent muscle
fiber necrosis without clinically significant inflammatory cell
infiltration.

The present patient’s condition was characterized by the
coexistence of anti-Jo-1 antibody and anti-SRP antibody.
Because the coexistence of these MSAs is associated with
the clinical features of both antibodies, interacting in a com-
plex fashion, affected patients may show more severe signs
and symptoms. Another characteristic of our patient was the
presence of massive pleural effusion associated with ILD.

Although lung involvement is often found in patients with
PM/DM, massive pleural effusion is very rare (10). The
pathomechanism of the massive pleural effusion is unknown,
but in this case it may have involved the exacerbation of
pleural inflammation in association with pleural microvascu-
lopathy in DM.

In conclusion, our findings strongly suggest that the coex-
istence of anti-Jo-1 and anti-SRP antibodies may lead to
more severe clinical symptoms, including massive pleural
effusion, thus expanding the clinical spectrum of idiopathic
inflammatory myopathy. However, further clinical and
pathological studies of similar cases are needed to establish
firm conclusions.
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Clinical analysis and outcomes of amyotrophic lateral sclerosis
with demyelinating polyneuropathy

NOBUHIRO SAWA!, HIROSHI KATAOKA!, KAZUMA SUGIE!, MAKOTO KAWAHARA!
HIROSEI HORIKAWA!, SUSUMU KUSUNOKI? & SATOSHI UENO!
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' Department of Neurology, Nara Medical University, Kashihara, Nara, and 2Department of Neurology, Kinki
Universiry School of Medicine, Osaka-Sayama, Osaka, Japan

Abstract

Abnormalities of both motor and sensory nerve action potentials, similar to those found in demyelinating polyneuropathy,
may occur in patients with amyotrophic lateral sclerosis (ALS). We analyzed the clinical features of unusual ALS patients
with demyelinating polyneuropathy (DPN) to delineate the characteristics and outcomes of this rare condition. We reviewed
three ALS patients with DPN who were confirmed to meet the electrophysiological nerve conduction criteria for DPN
among 157 patients with ALS. At the initial neurological examination, one patient had both subjective sensory symptoms
and abnormal results of sensory examinations, and one patient had sensory symptoms. Motor weakness of the limbs was
present in all patients, and fasciculation was present in two patients. Anti-GalNAc-GD1a IgG antibodies were evident in
one. Sural nerve biopsy showed a moderate, marginal reduction in myelin thickness, and teased fiber analysis revealed
segmental demyelination and remyelination, but axonal degeneration was found in one patient. The mean interval from
disease onset to respiratory failure or death in our three patients and seven previously documented ALS patients with DPN

was 43.1 = 18.7 months. Our findings suggest that survival in ALS with DPN is similar to that in classic ALS.

Key words: Amyotrophic lateral sclerosis, sensory symptom, demyelinating neuropathy, polyneuropathy, prognosis

Introduction

Amyotrophic lateral sclerosis (ALS) is an untreatable,
progressive disease caused by combined anterior
horn and corticospinal tract degeneration; sensorial
large-caliber myelinated fibers may also be affected
(1). Sensory symptoms or signs are often present in
patients with ALS, and electrophysiologic studies
have shown abnormal sensory nerve action potentials
(1). Abnormalities of motor nerve conduction, such
as increased distal motor latency and mild slowing of
conduction velocity, are also found in wasted muscles
in ALS and are attributed to segmental demyelina-
tion secondary to distal axonal atrophy (2,3). Abnor-
malities of both motor and sensory nerve action
potentials, similar to those found in demyelinating
polyneuropathy, may occur in patients with ALS.
Seven ALS patients with demyelinating polyneuropa-
thy (DPN) have been reported on previously (4,5).
We describe three unusual ALS patients with DPN
and analyze their clinical features to delineate the
characteristics and outcomes of this rare condition.

Materials and methods

Chlinical data analysis

The subjects were two Japanese males (66 and 50
years old) and one Japanese female (53 years old) who
were identified among 157 patients with clinically pos-
sible, probabile, or definite ALS as diagnosed according
to the El Escorial revised criteria from December 1992
through May 2011 (6). All three patients fulfilled the
following criteria: 1) limb weakness and wasting devel-
oping during the disease course; 2) ultimately, respira-
tory function was affected or the patient died of a
respiratory failure characterized by restrictive dysfunc-
tion requiring mechanical ventilation or non-invasive
positive pressure ventilation in the absence of other
accidental causes of respiratory dysfunction, such as
pulmonary embolism or pneumonia; 3) bulbar weak-
ness or wasting, requiring a percutaneous endoscopic
gastrostomy during the disease course; 4) patients who
had increased or pathologic tendon reflexes (TRs),
other pathologic reflexes, or subjective sensory
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symptoms during the disease course were included;
and 5) the results of electrophysiological nerve con-
duction studies INCS) met the European Federation
of Neurological Societies/Peripheral Nerve Society
(EFNS/PNS) (7) criteria for DPN on initial examina-
tions. The exclusion criteria were as follows: 1)
functionally significant weakness or wasting of the

respiratory or bulbar musculature before involvement
of the limbs; 2) the presence of bladder or bowel dys-
function, radiating pain, and other neurologic deficits,
such as extrapyramidal signs, limited ocular move-
ments, or ataxia; 3) monomelic weakness or amyotro-
phy at presentation; 4) a history of diabetes mellitus
or increased serum levels of glucose or glycated

Figure 1. Clinical characteristics of patients with amyotrophic lateral sclerosis who had demyelinating polyneuropathy. The El Escorial
category at the time of evaluation was classified according to the El Escorial revised criteria (6).

Patient 1 Patient 2 Patient 3
Sex/age (at onset) 66/M 53/F 50/M
Total clinical course (months) 59 (dead) 49 (dead) 56 (dead)
Respiratosy failure from onset 59 49 not available
(months)
Gastrostomy from onset 50 46 not available

(months)
Presenting complaint

Family history of suggested
neurodegenerative diseases
Presence of past neurosurgery

Initial neurologic examinations

Neurologic evaluation from
onset (months)

Sensory symptoms

Sensory examination

Motor examination

Fasciculation

Tongue atrophy
Reflexes

El Escorial category at
evaluation time

Presence of pathological
reflexes during diease
course

Work-up

Neurogenic changes with
denervation on EMG

Signal changes of pyramidal
tract on MRI

Compression or abnormal high
lesion of spinal cord on
cervical MRI

CMCT on magnetic stimulation

(ms) (*8.3-0.7 ms)
VC (%)
FEVI1 (%)
ABG (Pa0,) (mmHg)
ABG (PaCO,) (mmHg)
Anti-ganglioside antibodies

Albuminocytologic dissociation

Treatments

numbness in all limbs

Cervical hernia (C5/6),
lumbar hernia (L2/3)

2 (Aug. 06)

numbness in all limbs

decreased superficial
sensation in all limbs

mild weakness in all limbs,
atrophy in lower limbs

Clinically probable

Hoffmann

all limbs, thoracic paraspinal
muscles

ND

90.5%*}
45.7%*%}
98.1%*

40.6%*T

+
IVIG, steroid pulse
(no response)

weakness in right distal upper weakness in distal lower limb
limb

19 (Oct. 02) 10 (Oct. 03)
- numbness in distal lower limbs
normal normal

moderate weakness and
atrophy in distal upper
limbs

forearms

moderate weakness in both
lower and distal upper limbs

both brachial muscles, femoral
muscles

Clinically probable Clinically probable-laboratory
supported

Babinski not available

upper limbs, right lower limb  lower limbs

9.8T 6.6
95 111
82! 91.2
734 73.1
4337 44.47
GalNAc-GD1la -

+ +

IVIG (responded) IVIG (no response)

EMG: electromyography, MRI: magnetic resonance imaging; CMCT: central motor conduction time, VC: vital capacity, FEV: forced
expiratory volume; ABG: arterial blood gas; IVIG: intravenous immunoglobulin; N.D.: not done; *normal range (mean 2SD to
mean + 2SD); **27 months after onset.
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hemoglobin from the initial evaluation to final
follow-up. Patients were also excluded if they had a
mass lesion, inflammation, a syrinx, or findings
suggestive of gliosis on cervical magnetic resonance
imaging (MRI) or a mass lesion, inflammation, major
vessel disease, or multiple infarcts on cranial MRI. All
patients were admitted to our institution and evaluated
by at least two experienced neurologists. One experi-
enced analyst in our institute performed NCS accord-
ing to standard methods using conventional surface
electrodes, with control of surface limb temperature.
Electromyography was performed at the time of
neurologic evaluations, and transcranial magnetic
stimulation was used to evaluate central motor con-
duction time (CMCT). Anti-ganglioside antibodies
were measured in all patients. Vital capacity (VC),
forced expiratory volume, or arterial blood gases were
assessed in all patients.

Results
Clinical data

None of our three patients had a family history
of motor neuron disease. The patients died 49, 59,
and 56 months after disease onset, respectively

ALS with demyelinating polyneuropathy 127

(Figure 1). Two patients initially had symmetric
sensory complains, and one had symmetric decreased
cutaneous sensations in all limbs. Distal dominant
muscle weakness of the limbs was present in all three
patients (asymmetric weakness in patient 3). In one
patient, weakness and atrophy were evident only in
both upper limbs at initial examination, but devel-
oped in all four limbs and the bulbar region during
follow-up. TRs in the four limbs were spared and
partially increased in all patients. Pathologic reflexes
developed during follow-up in two patients, but
could not be evaluated in the other patient (patient
3) because he transferred to another hospital. Fas-
ciculation was present in patients 2 and 3 at the ini-
tial neurologic examination, and patient 1 also
showed fasciculation during the disease course. Ini-
tial NCS in all patients revealed a combination of
reduced motor and sensory conduction velocities,
prolonged distal latencies, and absent or prolonged
F-wave latencies with reduced compound muscle
action potentials (CMAP) or sensory nerve action
potentials that were consistent with diffuse demyeli-
nation. These findings progressed during follow-up
(Table ). In all patients, electromyography showed
chronic, active denervation as defined by Brooks

Table 1. Results of electrophysiologic nerve conduction studies in our three patients with amyotrophic lateral sclerosis.

Patient 1 Patient 2 R
Patient 3
Sensory nerve Variable Normal Aug.06 Mar.08 Oct.02 Sep.03 Oct.03
Sural Conduction >53.3 37.7* NR? 48.6 48.1 34.7%
velocity (m/s)
Amplitude (uV) >12.4 4.07° NRP 14.7 11.8 2.89b
Median Conduction >59.1 55.3 48.1 45.2 44.2 40.42
velocity (m/s) .
Amplitude (uV) >13.1 2.9% 2.15% 5.84b 4.68° 3.78b
Ulnarw Conduction >59.4 55.3 52.4 48.1 47.4 41.4*
velocity (m/s)
Amplitude (uV) >90.4 6° 2.01° 15.3 14.5 1.7b
Motor nerve
Tibial Distal latency <3.4 4.624 7.56¢ 4.324 5.64¢ 4.444
(ms)
Conduction >50 43.1 38.8°% 44.9 37* 31.1°
velocity (m/s)
Amplitude (mV) <22.2 2.18° 0.26% 2.63° 0.28° 3.8°
Median Distal latency <3.3 4.144 5.54¢ 5.84¢ 5.86° 3.36
(ms)
Conduction >59.5 46.7 42.12 44.3 44.2 35.8?
velocity (m/s)
Amplitude (mV) >16.4 6.15% 0.81° 0.4 0.27° 13.1
Ulnar Distal latency <2.6 2.7 3.224 2.96 3.88¢ 3.02
(ms)
Conduction >58.2 54.7 49.8 45.4 47.9 34.8%
velocity (m/s)
Amplitude (mV) >15.2 8.72b 4.58b 2.63b 0.32° 14.8
conduction - - - - -
block *!
temporal TN TN MN MN -
dispersion
abnormal MN** MN** MN, MN, MN,
F-wave*? UN** TN UN, TN UN UN TN UN TN

NR: not recordable; MN: median nerve; UN: ulnar nerve; TN: tibial nerve; a: below 70% of the lower limit of normal; b: below
80% of the lower limit of normal; c: above 150% of the upper limit of normal; d: above 125% of the upper limit of normal; *1: defined
as a reduction in the amplitude of the compound muscle action potential by more than 50% without temporal dispersion; *2: absent
or above 150% of the upper limit of normal; **: above 120% of the upper limit of normal.
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et al. (6) in two or more different nerve territories.
In patients 1 and 3, fasciculation potentials were
present in four or more different nerve territories at
initial examination. Patient 2 also showed fascicula-
tion potentials at a later examination. CMCT was
mildly prolonged in one patient (normal range, 8.3—
0.7 ms (mean 2SD to mean + 2SD)). Anti-GalNAc-
GD1la IgG antibodies were evident in the serum of
patient 2. Other anti-ganglioside antibodies, includ-
ing anti-GM1 antibodies, were not detected. Albu-
minocytologic dissociation was evident in all patients.
VC was decreased in one patient, and carbon dioxide
levels on arterial blood gas analysis were increased
in all three patients. Sural nerve biopsy performed
in patients 1 and 3, showed a moderate, marginal
reduction in myelin thickness, with no fibrinoid
necrosis, inflammatory cell infiltration, or granuloma
(Figure 2). Teased fiber analysis revealed segmental
demyelination and remyelination (40% in patient

Figure 2. Electrophysiologic nerve conduction studies
(patient 1) (panel A). Temporal dispersion was present in the
tibial nerve. Nerve stimulation is at the knee (upper) and at the
ankle (lower). Thinly myelinated axons (panel B). Biopsy of the
sural nerve (patient 1) showed a moderate marginal reduction
in myelin thickness. The calibration bar represents 10 pm.
Teased fiber analysis (panel C). Segmental demyelination
and remyelination are evident. The calibration bar represents
100 pum.

1 and 18% in patient 3), but axonal degeneration
was less common (none in patient 1 and 1% in
patient 3). In one patient, weakness of the distal
upper limbs moderately responded to initial intrave-
nous immunoglobulin therapy (400 mg/kg/day, five
days). Weakness of the digit and wrist muscles
improved from a Manual Muscle Test score of 3 to
4, persisting for three weeks. The results of serum
liver function tests, renal function tests, and protein
electrophoresis and the levels of tri-iodothyronine
and thyroid stimulating hormone were normal in all
patients. The results of serologic tests were negative
for human T-lymphotropic virus type 1 in patient 1;
for human immunodeficiency virus in patient 3; and
for syphilis, hepatitis B virus, and hepatitis C virus
in all three patients. Antinuclear antibodies in all
three patients, antimyelin-associated glycoprotein
antibodies in patient 3, and anti-DNA, SS-A, SS-B,
and antineutrophil cytoplasmic antibodies in patients
1 and 3 were not detected. Serum levels of vitamin
B1 and B12, folic acid, and angiotensin 1 converting
enzyme were normal in patients 1 and 3. No muta-
tion was found in the PMP gene in patient 3. The
ratios of saturated fatty acids, including
C12:0-C26:0, were not increased in patient 3.
Abdominal computed tomographic scans, repeated
chest X-ray films, at least three tumor markers in all
three patients, and Ga scintigraphy in patients 1 and
3 revealed no evidence of cancer in any patient.

According to the revised El Escorial criteria (6),
two patients (patients 1 and 2) were given a diagno-
sis of clinically probable ALS, and one patient
(patient 3) was given a diagnosis of clinically prob-
able-laboratory supported ALS. According to the
new Awaji criteria (8), two patients (patients 1 and
2) had clinically probable ALS and one patient
(patient 3) had clinically possible ALS at the initial
neurologic examinations. We followed up the two
patients who had a diagnosis of clinically definite
ALS according to both criteria late in the course.
From family discussions, one other patient (not seen
by the authors) was diagnosed with ALS.

Discussion

All three of our patients showed coexistence of pro-
gressive muscular atrophy involving limb muscles as
well as the bulbar and respiratory musculature with
peripheral nerve demyelination on electrophysiologic
and pathologic studies.

Whether our patients had demyelinating periph-
eral nervous disease remains an open question. TRs
were not absent or decreased in our patients. A
patient with hereditary motor and sensory neuropa-
thy who had increased TRs has been documented
previously (9). The increased TRs in our patient were
probably attributed to primary motor neuron dis-
ease. A history of neurologic surgery for cervical and
lumbar hernia, may have also promoted the increased
TRs, even now ALS undertaking a laffi?m"mm"
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Table II. Clinical characteristics of seven previously described patients with amyotrophic lateral sclerosis (ALS) who had
demyelinating polyneuropathy (4,5).

Patient 4° Patient 5° Patient 6* Patient 7° Patient 8® Patient® Patient 10°
Sex/age (at onset) 44/M 63/M 52/M 65/F 65/M 57/F 68/F
Total clinical 20 13 38 45 36 77 38
course (months)
Available outcome  dead dead dead respiratory respiratory respiratory dead
weakness weakness weakness
Presenting weak in weak in weak in both weak in both  weakin Lt. paresthesias  numbness, pain
complaint Rt. UL Re. UL distal LL LL UL in both LL of both UL
Family history of  a brother a son - - - - -
suggested motor
neuron disease
Initial neurologic examinations
Neurologic 3 2 4 12 6 over months 6
evaluation from
onset (months)
Sensory symptoms - - - - Lt distal UL~ both UL
Sensory decreased decreased decreased normal decreased normal decreased
examination vibratory vibratory vibratory superficial superficial and
sense in sense in sense in sense in Lt. vibratory
ankle ankle ankle distal UL senses in both
UL
Motor examination weak and weak and weak and weak in both  weak and normal normal
atrophy in atrophy in atrophy in LL atrophy in
Rt. UL Rt. UL both LL Lt. UL
Fasciculation - both UL both LL NA NA NA -
Reflexes hyporeflexia normal hyporeflexia hyporeflexia in normal normal areflexia in both
in four in four both LL UL
limbs limbs
Pathologic reflexes - - - - - - -
Presence during disease course
Increased deep - - - + + + -
tendon reflexes
Pathologic reflexes Babinski, Babinski, Babinski, NA NA NA NA
Hoffmann  Hoffmann Hoffmann
Fasciculation + + + NA NA NA +
Work-up
Neurogenic Rt. distal Rt. distal UL four limbs four limbs Lt. UL three both UL*
changes with UL regions*
denervation on
EMG
Signal changes of — - - - - NA NA
pyramidal tract
on MRI
Compression or - - - - - NA -
abnormal high
lesion of spinal
cord on cervical
MRI
VC (%), FEV1 NA NA NA NA NA NA NA
(%), and ABG
(mmHg)
Anti-GM1 NA NA NA - - - -
ganglioside
antibodies
Albuminocytologic + + + - - - +
dissociation
Treatments IVIG, PSL  IVIG, PSL IVIG, PSL, IVIG IVIG (no IVIG (no IVIG, steroid,
(no (no Cyc (no (transient response) response) plasmapheresis
response) response) response) response) (no response)

EMG: electromyography; MRI: magnetic resonance imaging; IVIG: intravenous immunoglobulin; *: examined later; VC: vital
capacity; FEV: forced expiratory volume; ABG: arterial blood gas; PSL: prednisolone; Cyc: cyclophosphamide; Rt.: right; Lt.: left;
UL: upper limb; LL: lower limb; NA: not available; a: described in reference number (5); b: described in reference number (4).
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surgery was reported during the early stage of the
disease (10). Among seven previously reported
patients with ALS-DPN similar to ours (Table II)
(4,5), TRs were not decreased in three patients. TRs
were preserved in three of these seven patients, who
later became hyperactive with Babinski signs (4,5).
Also untypical of DPN was the lack of sensory symp-
toms, and two patients had only abnormal slowing
on sensory nerve conduction studies (4,5). Asym-
metrical weakness uncharacteristic of DPN was evi-
dent in patient 3, but was also reported in three
previous patients (4,5). Fasciculation, found in two
previous patients similar to ours (4,5), has been
reported in demyelinating neuropathy (11). A ben-
eficial response to intravenous immunoglobulin ther-
apy is expected in DPN (12), but was lacking in
these ALS-DPN patients of ours or others (4,5).

It is rare in ALS for the distal motor latency and
F-wave latency to exceed 125% of the upper limit of
normal or for the conduction velocity to fall to below
80% of the lower limit of normal in nerves with
reduced CMAP (3), consistent with the findings in
our patients. Sensory nerve action potential is gener-
ally accepted to be normal in ALS, even if mild
abnormalities are detected in later phases of the dis-
ease (2,13). At symptom onset the results of electro-
physiologic studies in our patients fulfilled the
EFNS/PNS criteria (7). Mild slowing of nerve con-
duction may occur with axonal atrophy (2,3). In
axonal lesions, conduction velocities are generally
normal or slightly decreased, but never below 75%
of the lower limit of normal (14). The conduction
velocities of some nerves in our patients fell below
75%. F-wave abnormalities are also inconsistent in
ALS (15). Regarding sural nerve biopsy, our patients
showed thinly myelinated fibers and segmental
demyelination, supporting a diagnosis of DPN (7).
Thinly myelinated sural nerve fibers are present in
95% of patients with ALS, predominantly involving
large-caliber myelinated fibers (1). Teased fiber anal-
ysis has shown segmental demyelination and remy-
elination in 21% of patients (1).

Whether our patients had definite demyelinating
peripheral nervous disease remains unclear, but
DPN is rarely associated with ALS, and progression
of motor neuron degeneration rather than unrespon-
siveness of DPN was apparently related to treatment
resistance.

Our patient had serum IgG anti-GalNac-GD1a
antibodies and responded transiently to intravenous
immunoglobulin treatment. The relation of ganglio-
side antibodies to ALS is well established; in par-
ticular, anti-GM1 antibodies are commonly found in
the serum of ALS patients (16), but were not found
in our patient or others (4,5). Serum anti-GalNac-
GD1a antibodies have been previously found in a
patient with ALS (17). That patient did not respond
to intravenous immunoglobulin treatment and died
of primary ALS disease (17). GalNac-GD1a is pres-
ent in motor neurons and motor nerves in human

brain and peripheral nerves, but is absent in human
sensory nerves (18), which may underlie the few sen-
sory symptoms in our patients. Epitopes recognized
by IgG anti-GalNac-GD1a antibodies in the adult
rat spinal cord have been observed in large neurons
of the anterior horns (19) and are considered the
primary pathologic lesion in ALS. Whether IgG anti-
GalNac-GD1a antibody is primarily or secondarily
related to neural tissue damage and whether our
patient had both ALS and peripheral nerve diseases
remains uncertain. Previously, this antibody was not
found in 29 patients with motor neuron disease (20).
The IgG anti-GalNac-GD1a antibody in our patient
was weak (+) when classified according to five stages
(- +, + 4+, + + +, + + + +) on the basis of the
antibody titer on enzyme-linked immunosorbent
assay. The mild response of weakness of the digit and
wrist muscles to intravenous immunoglobulin treat-
ment in our patient leads to speculation that an
immune response potentially contributes to the
severity of ALS.

Patients with diabetes mellitus also show DPN
(21). Nine of 157 ALS patients (5%) had diabetes
mellitus, consistent with the previously reported
prevalence in ALS (7%) (22), and diabetic polyneu-
ropathy was evident in five patients with clinically
definite ALS according to the El Escorial revised
criteria (6) who fulfilled the nerve conduction cri-
teria for diabetic polyneuropathy (23). Four of these
patients had decreased vibratory sensation, and
three had subjective numbness in the limbs and
absence of TRs of the ankles. Motor and sensory
nerve conduction studies showed variable severity
of slowing velocity, prolonged distal latency, decreas-
ing amplitude, or prolonged F-latency, which were
also seen in our patients with ALS-DPN. However,
none of our patients with ALS-DPN had diabetic
mellitus.

Clinically, differential diagnosis and prognosis
can be challenging in ALS patients with DPN. Elec-
trophysiologic variables such as prolonged CMCT
or decreased VC and mild retention of carbon diox-
ide levels on arterial blood gas analysis can provide
important clues leading to the diagnosis of ALS,
although these findings were not reported previously
(4,5). The interval from disease onset to respiratory
failure or death in our three patients plus the seven
previously reported ALS patients with DPN (4,5)
was 43.1*18.7 months (median, 41.5 months;
range 13-77 months). In classic ALS, median sur-
vival from disease onset to death ranges from 20 to
48 months, and 20 months is generally considered
the minimal survival in ALS (24). Survival has been
reported to differ according to the clinical phenotype
of ALS. For example, classic limb-onset ALS and
flail arm syndrome are associated with a trend
towards better outcomes than bulbar-onset ALS
(24). Nonetheless, ALS has a wide variety of out-
comes (24). Although it remains uncertain whether
ALS with DPN was ALS phenotype, nrr findinme
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