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Neuromyelitis Optica with HTLV-1 Infection:
Different from Acute Progressive HAM?
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Abstract

Acute variant of human T lymphotropic virus type 1 (HTLV-1)-associated myelopathy (HAM) has been
postulated as termed “acute HAM” or “rapidly progressive HAM”. However, it remains controversial whether
HAM itself could cause such rapid progression. We report a patient with HTLV-1 infection, in whom the di-
agnosis of neuromyelitis optica (NMO) could be made based on relapsing-remitting course of opticospinal
disturbance and positive anti-aquaporin-4 (AQP4) antibody. Careful testing of anti-AQP4 antibody is neces-
sary to establish whether or not acute HAM is a clinical variant of HAM.
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Introduction

Human T lymphotropic virus type 1 (HTLV-1)-associated
myelopathy (HAM)/tropical spastic paraparesis (TSP) typi-
cally manifests with slow onset and chronic and steady pro-
gression of myelopathic deficits (1). The acute onset and
rapid progression of myelopathy has been termed acute
HAM or rapidly progressive HAM (2, 3). However, it re-
mains controversial whether HAM itself could cause such
rapid progression, since other etiologies such as multiple
sclerosis (MS) are difficult to exclude. Moreover, although
the presence of optic meuritis suggests the unlikeliness of
HAM, some investigators reported that acute optic neuritis
could occur also in HAM (4), making it difficult to differen-
tiate HAM from MS. Here, we report a patient with HTLV-
1 infection who was also diagnosed with neuromyelitis op-
tica (NMO) based on positive anti-aquaporin-4 (AQP4) anti-
bodies.

Case Report

A 56-year-old man was admitted to a local hospital for
acute progressive sensory disturbances in both legs. He had

experienced a monophasic course of bilateral optic neuritis
four months previously. The patient was from Miyazaki, an
area endemic for HTLV-1 infection in Japan. On admission,
he showed extensor plantar responses, hypesthesia below Th
10, and severe urinary disturbances. Serological examination
showed that anti-HTLV-1 antibody was positive whereas
anti-nuclear antibody and anti-SS-A/SS-B antibodies were
negative. Other serological data were unremarkable, al-
though anti-AQP4 antibody was not examined. CSF analysis
showed increased cell count (208/ul; monocyte=98%j), in-
creased protein (80 mg/dL) without sugar decrease, and
positive anti-HTLV-1 antibody on particle agglutination (PA)
(titer, 32 or more; cut-off < 16) and Western blot analyses.
T2-weighted MRI revealed a long cord lesion (six or more
vertebral segments in length) with obscure gadolinium-
enhancement at the thoracic cord (Fig. 1). Although multiple
periventricular lesions were apparent on brain MRI
(Fig. 2A), a neurologist considered the patient to be suffer-
ing from HAM. He underwent steroid-pulse therapy consist-
ing of 1,000 mg/day intravenous methylprednisolone for
three consecutive days, followed by 3MIU/day interferon-o
(Sumiferon ™) for one month, after which his neurological
abnormalities and CSF cell count gradually lessened. The
patient was followed-up by one of the authors (M.Ko.) for
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ages {A: sagittal image, B: axial image at the T4 vertebral lev-
el) showed a long cord lesion which was centrally located
with obscure gadolinium-enhancement (C: sagittal image, D:

axial image at the T4 vertebral level).

three years, and his myelopathic symptoms showed slow but
steady recovery in this pertod.

At age 59, the patient experienced visual loss in the right
eye, which was slightly resolved after steroid-pulse therapy.
Five months later, he was suddenly unable to walk and was
admitted to our facility. He had right blindness, complete
paraplegia of both lower extremities with hypotonus and ex-
tensor plantar responses, hypesthesia below Th5, and urinary
retention. Serum and CSF anti-HTLV-1 antibody titers were
increased on PA (both serum and CSF titers, 256 or more;
cut-off < 16) and Western blot analyses. HTLV-1 proviral
DNA was also detected in both serum and CSF by PCR to
amplify the pX region (SRL, Inc, Tokyo, Japan). Other sero-
logical data, including anti-nuclear antibody, were unremark-
able, except for an extremely high anti-AQP4 1gG antibody
titer (1 : 32768; cut-off < 4) (5). Serum anti-nuclear anti-
body and anti-SS-A/SS-B antibodies remained negative.
CSF analysis showed increased cells (24/uL; monocyte=
92%), protein (71 mg/dL), and myelin basic protein (353
ng/mL), but the oligoclonal IgG band was negative. Brain
MRI (Fig. 2B, 2C) showed increased hyperintensity lesions
on FLAIR imaging, some of which were considered as
periventricular ovoid lesions. Spinal MRI revealed atrophy
of the thoracic cord, but neither new lesions nor abnormal
enhancement, in spite of a poor study due to flow-related ar-

;ure 2. Brain MRI at age 56 (A) and age 59 (B and C).
T2-weighted image showed multiple periventricular hyperin-
tense areas at age 56 (A) and age 59 (B). Note that the lesions
were increased, especially at the splenium (arrow) and trunk

(arrowhead) of the corpus callosum at age 59. The brain also
appeared slightly atrophic and ovoid lesions were present at
age 59.

tifact. After three courses of steroid-pulse therapy followed
by oral prednisolone (12.5 mg/day), the patient showed very
slow recovery of the myelopathic symptoms with increased
muscular strength and spasticity in both legs six weeks after
onset of paraplegia. Three weeks later, he was transferred to
another hospital with severe residual leg weakness that left
him wheelchair bound, and he required catheterization for
urinary retention,

Discussion

The present patient experienced four attacks of optic neu-
ritis or myelitis, with indications of HTLV-1 infection. Mul-
tiple and increasing brain lesions, predominantly in the cor-
pus callosum, suggested conventional MS. In both HAM
and MS, an oligocional IgG band in the CSF, and brain le-
sions on MRI may be present (1, 6). With acute HAM, in
which myelopathic deficits rapidly progress (2, 3), it is diffi-
cult to differentiate MS from HAM, especially in areas en-
demic for HTLV-1 infection. This difficulty is largely due to
the lack of laboratory markers specific for HAM or MS.
Thus, the etiological position of MS with HTLV-1 antibody
remains unclear (6), and it is debatable whether HTLV-| in-
fection is related to MS development (7).

Serum anti-AQP4 antibody was recently identified as a
specific laboratory marker for NMO (8). Clinical and immu-
nological characteristics indicate that NMO is a distinct dis-
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ease entity from MS (8). It remains controversial whether
typical periventricular ovoid lesions could be present in
NMO and it therefore seems impossible to rule out the pos-
sibility that the present patient suffered conventional MS.
However, the severe attacks of optic neuritis and myelitis,
absent oligoclonal band in CSF, and long spinal cord lesion
seen in our patient are strongly suggestive of NMO. How-
ever, if anti-AQP4 antibody had not been detected in our
case, it would have been unclear whether this patient had
acute HAM resembling NMO or NMO with HTLV-1 infec-
tion.

Our patient was treated with interferon-c. at first myelo-
pathic attack, raising the possibility that positive anti-AQP4
antibody was due to the B cell polyclonal activation by
interferon-c. (9). However, the time interval between the
interferon-o. administration and test of serum anti-AQP4 an-
tibody was three years, and we therefore considered that the
detection of the antibody was not related to the interferon-o
administration. Moreover, T cells infected with retrovirus in-
cluding HTLV-1 could induce polyclonal B cell activa-
tion (10). This suggests another possibility that positive anti-
AQP4 antibody merely reflects the HTLV-1 infection in our
patient, However, none of the 36 HTLV-i-infected patients

in the report of Marignier et al. (11) had serum NMO-IgG
(which binds AQP4), indicating that this possibility is very
low. To our best knowledge, this is the first case of NMO
with anti-AQP4 antibody with HLTV-1 infection.

It remains questionable whether the present patient had
supervening NMO and HAM; however, this possibility is
low, since unlike HAM, our patient did not show chronic
progression. The diagnosis of HAM is based on the pres-
ence of antibodies to HTLV-1 in both serum and CSF (1),
but this antibody could be derived from blood to CSF in
some asymptomatic HTLV-1 carriers, indicating the low
specificity of this criterion (12). Previous case reporis of
“acute HAM” (2, 3) and “HAM with relapsing cervical cord
lesions” (13) did not discuss anti-AQP4 antibody, and may
have been incidental NMO accompanied by typical HAM
with chronic progression. Similarly, this antibody was not
examined in a case of HAM with optic neuritis (4). Careful
testing of anti-AQP4 antibody is neccessary to establish
whether or not acute HAM is a clinical variant of HAM,
and to determine the appropriate therapy, since the admini-
stration of interferon might be effective for HAM but not
for NMO (1, 8).
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