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ABSTRACT
To investigate the clinical characteristics and the effectiveness of maintenance therapy of anti-
AQP4 antibody positive optic neuritis in Japanese patients, medical records from 69 patients (103
eyes) were retrospective reviewed. The status of relapse in patients who received maintenance
therapy following acute therapy was compared with that before maintenance therapy in patients
who started maintenance therapy ≥6 months after acute therapy. In Japan, anti-AQP4 antibody
positive optic neuritis was characterized by older onset age and poor visual outcome. The yearly
rate and total number of relapses were lower when maintenance therapy was followed immedi-
ately after acute therapy.
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Introduction

Neuromyelitis optica (NMO) is characterized by
severe optic neuritis and transverse myelitis. Since
the discovery of anti-aquaporin 4 antibody (anti-
AQP4 antibody), which is a specific autoantibody in
NMO,1,2 the immunological mechanism of the dis-
ease was elucidated. Unlike multiple sclerosis (MS),
which is a demyelinating disease, NMO is an astro-
cytopathic disorder in which complement- or cell-
mediated activation of anti-AQP4 antibody causes
destruction of astrocytes. Consequently, the clinical
features of NMO and MS are also different, which
have led to marked changes in the view of optic
neuritis associated with NMO.3,4

In Japan, Takagi et al.5 first reported a case series
focused on anti-AQP4 antibody positive optic neur-
itis in 2009. Thereafter, Nakao et al.6 described the
clinical characteristics of anti-AQP4 antibody posi-
tive optic neuritis. They reported that 37.8% of the
MS-associated and idiopathic optic neuritis cases
were positive for anti-AQP4 antibody, and that
anti-AQP4 antibody positive optic neuritis tended
to occur bilaterally with serious impairment of resi-
dual visual function.

For acute-phase treatment of anti-AQP4 anti-
body positive optic neuritis, high-dose intravenous

corticosteroid infusion is generally conducted.7,8 In
patients who do not respond to mega-dose corti-
costeroids, plasma exchange has been reported to
be effective.9–13 Cases that are refractory to both
therapies have poor visual outcome. Moreover, after
acute-phase therapy, implementation of mainte-
nance therapy for the purpose of preserving the
residual visual function and prevention of relapse
is now recognized as the standard treatment.

In the present study, we tried to clarify the clinical
characteristics of anti-AQP4 antibody positive optic
neuritis in Japan by retrospectively reviewing the
medical records of a relatively large series of these
cases. In patients with anti-AQP4 antibody positive
optic neuritis who were observed long-term for
2 years or longer, we examined the situation of
relapse and maintenance therapy, as well as the
visual function at the last follow-up. On the other
hand, there are some patients who developed optic
neuritis before anti-AQP4 antibody was discovered,
and hence they did not receive maintenance therapy
after acute treatment. Thereafter, they were found to
be anti-AQP4 antibody positive and started receiving
maintenance therapy, and have been observed long-
term until now. Therefore, there was an interval
between acute treatment for onset attack and start
of maintenance therapy in these cases.
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Currently, since acute treatment continuing on
to maintenance therapy has become the standard
treatment for optic neuritis, there are few cases
that do not receive maintenance therapy after
acute treatment. Hence, it is difficult to analyze
the effect of maintenance therapy on relapse. To
investigate the beneficial effect of continuous
maintenance therapy from acute treatment, we
adopted the following strategy. We analyzed the
relapse rate in the above-mentioned cases with an
interval between acute therapy for onset attack
and initiation of maintenance therapy and com-
pared with more recent cases that received main-
tenance therapy continuous from acute therapy
for onset attack.

Subjects and methods

The present retrospective study was performed by
reviewing patients’ medical records. Among
patients diagnosed with and/or treated for optic
neuritis at the Neuro-ophthalmology Outpatient
Clinic, Inoue Eye Hospital or at the Department
of Ophthalmology, Kitasato University School of
Medicine between 2000 and 2014, those who had
anti-AQP4 antibody positive optic neuritis pro-
ven by detection of anti-AQP4 antibody in blood
collected during follow-up were included in the
present study.

Optic neuritis was diagnosed based on interview,
past history, and ophthalmologic examinations
(visual acuity, intraocular pressure, flicker fusion
threshold, status of relative afferent pupillary defect,
slit lamp examination, fundus examination, visual
field test, fundus fluorescein angiography, and head
MRI). Measurements of anti-AQP4 antibody were
performed after obtaining informed consent, and
blood was collected before treatment for optic neur-
itis or during follow-up observation. After collection,
the blood sample was kept cold on ice and trans-
ported to the Department of Neurology, Niigata
University School of Medicine or the Department
of Neurology, Tohoku University School of
Medicine for anti-AQP4 antibody testing. Anti-
AQP4 antibody positivity was determined qualita-
tively using a cell-based assay (CBA).14,15

In all the patients, residual visual function
was evaluated from the final visual acuity at
the last follow-up. In patients who were

followed long-term for 2 years or longer, we
also examined the treatment at onset of optic
neuritis, status of relapse, and maintenance
therapy.

The grouping of subjects and data are shown
in Figure 1. The subjects consisted a group diag-
nosed with anti-AQP4 antibody positive optic
neuritis shortly after onset of optic neuritis and
received maintenance therapy continuous from
acute treatment for onset attack of optic neuritis
(group A), and a group diagnosed with optic
neuritis before anti-AQP4 antibody was discov-
ered and subsequently received maintenance
therapy upon detection of anti-AQP4 antibody
after a time lapse from acute treatment of onset
attack (group B). For patients in group B, the
data from onset attack to before start of main-
tenance therapy [group B(pre)] and the data
after initiation of maintenance therapy [group
B (post)] were analyzed separately. The status
of relapse was compared between group A and
group B(pre), and also between group B(pre)
and group B(post).

After acute treatment, the corticosteroids were
tapered, and the start of maintenance therapy was
defined as the time when corticosteroids were used
at a maintenance dose of prednisolone 20 mg/day
or methylprednisolone 12 mg/day, or when low
dose corticosteroids were used in combination
with immunosuppressants.

This study was approved by the Ethics commit-
tee at Inouye Eye Hospital (201806–2).

Statistical analysis

Statistical analysis was performed using SPSS soft-
ware (IBM SPSS Statistics Ver.22.0).

Data was reported using mean and standard
deviation. Fisher test was performed to

determine difference in sex, the type of onset
attack (optic neuritis or transverse myelitis) and
disease course between Group A and Group B
(pre). Mann-Whitney U test was used for
assessment of non-parametric data [age at
onset, follow-up period, annual relapse rate
and total no. of attack between the group A
and group B(pre)]. The significance level was
set at p < 0.05.
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Results

Clinical characteristics of all subjects

Review of medical records identified 69 patients (103
eyes) who satisfied the inclusion criteria, which
Table 1 shows the demographic and clinical charac-
teristics of optic neuritis in all subjects. The patients
comprised 7 males and 62 females. The mean obser-
vation duration was 100.0 ± 74.0 months (range 3.0–
400 months). The mean age at onset of optic neuritis
was 49.9 years (range 8–72 years, median 51.5 years).
During the follow-up period, 35 patients (50.7%)

manifested unilateral optic neuritis, and 34 patients
(49.3%) had bilateral optic neuritis, 12 (17.4%) of the
latter developed optic neuritis almost simultaneously
in both eyes (within one month). The onset symp-
tom was optic neuritis in 65 of 69 patients (94.2%),
and 51 patients (73.9%) did not show symptoms of
myelitis during the follow-up period.

The final visual acuity during follow-up recov-
ered to 1.0 (decimal visual acuity) or above in 23 of
103 eyes (22.3%), while the final visual acuity was
0.1 or below in 58 of 103 eyes (56.3%), including no
light perception in 14 of 103 eyes (13.6%). When

Figure 1. The grouping of subjects and data are shown in Figure 1. The subjects consisted of a group diagnosed with anti-AQP4
antibody positive optic neuritis shortly after onset of optic neuritis and received maintenance therapy continuous from acute
treatment for onset attack of optic neuritis (group A), and a group diagnosed with optic neuritis before anti-AQP4 antibody was
discovered and subsequently received maintenance therapy upon detection of anti-AQP4 antibody after a time lapse from acute
treatment of onset attack (group B). For patients in group B, the data from onset attack to before start of maintenance therapy
[group B (pre)] and the data after initiation of maintenance therapy [group B (post)] were analyzed separately.

Table 1. Demographic, clinical and outcome data of all patients with aquaporin-4 antibody-positive optic
neuritis analyzed.
No. of patients (eyes) 69 patients (103 eyes)
Female/male 62/7 (89.9% female)
Mean age at onset (range: median) years 49.9 (8–72: median 51.5)
Mean disease duration (range) months 100.0 ± 74.0 (3.0–400)
Onset attack:
Optic neuritis 65/69 patients (94.2%)
Transverse myelitis 4/69 patients (5.8%)

Course of disease:
Optic neuritis only 51/69 patients (73.9%)
Bilateral episodes 34/69 patients (49.3%)
Simultaneous bilateral episodes 12/69 patients (17.4%)

Visual outcome:
≥1.0 23/103 eyes (22.3%)
≤0.1 58/103 eyes (56.3%)

Total blindness 14/103 eyes (13.6%)
Bilateral visual acuity ≤0.1 14/69 patients (20.3%)
Unilateral visual acuity ≤0.1 25/69 patients (36.2%)
Acute treatment
High-dose intravenous methylprednisolone 55/69 patients(79.7%)
High-dose intravenous methylprednisolone + plasma exchange 14/69 patients (20.3%)
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analyzed by patient, 14 of 69 patients (20.2%) had
visual acuity of 0.1 or below in both eyes, and 25 of
69 patients (36.2%) had 0.1 or below in one eye.
Among 12 eyes with simultaneous bilateral epi-
sodes, 4 patients (33.3%) had visual acuity of 0.1
or below in both eyes, and 6 patients (50.0%) had
0.1 or below in either eye. In 84 eyes with docu-
mented visual acuity at onset attack of optic neur-
itis, visual acuity after treatment of the onset attack
was 0.1 or below in 47 eyes (56.0%), including 14
eyes (16.7%) with no light reception.

Regarding acute-phase treatment for onset
attack of optic neuritis, intravenous infusion of
high-dose corticosteroids (methylprednisolone
1000 mg/ day) for 3 to 5 days was conducted.
Fourteen patients (20.3%) did not respond to cor-
ticosteroid treatment and underwent plasma
exchange. The results of anti-AQP4 antibody test-
ing were available within approximately two
weeks. During the acute phase of optic neuritis,
high-dose intravenous corticosteroids were admi-
nistered without waiting for the antibody result.

All 14 patients who underwent plasma exchange
had bilateral episodes, including 3 patients with
simultaneous bilateral episodes. Of the 14 patients,
12 (85.7%) had seriously impaired residual visual
function (visual acuity 0.1 or below), including 7
patients (50%) with 0.1 or below in both eyes. One
patient in whom plasma exchange was selected
during onset attack of optic neuritis showed poor
visual recovery, and the other patients underwent
plasma exchange because of poor visual recovery
after corticosteroid pulse therapy at relapse of
optic neuritis, and only two patients showed
good visual outcome with final visual acuity of 1.2.

Follow-up for 2 years or longer was possible in
55 patients, 38 (69.1%) of whom experienced
relapse during the follow-up period. The mainte-
nance therapies at the final follow-up of the obser-
vation period in these 55 patients were as follows:
low-dose corticosteroids (prednisolone 15 mg/day
or methylprednisolone 8 mg/day or lower) in 36
patients (65.5%), low-dose corticosteroids com-
bined with immunosuppressant in 11 patients
(20.0%), immunosuppressant only in 3 patients
(5.5%), and no medication in 5 patients (9.1%) (1
patient refused medication because of wishing to
get pregnant, 1 patient refused medication because
of old age and blindness in both eyes, 3 patients
refused treatment itself). The immunosuppressants
used were methotrexate in three patients,
azathioprine in seven patients, tacrolimus in two
patients, and tocilizumab in two patients.

Comparison of relapse rate between, with and
without maintenance therapy

The status of relapse was analyzed by comparing
group A with group B(pre) (Figure 1). Table 2
shows the demographic and clinical data of 15
patients in group A and 27 patients in group B
(pre) who were followed for over 6 months and
did not start maintenance therapy for at least
6 months after acute therapy for onset attack.

There was no significant difference in mean
follow-up duration between the two groups. In
both groups, optic neuritis was the onset attack
in the majority of patients and optic neuritis was
the only symptom during the clinical course in
most of the patients. The relapse rate was

Table 2. Demographic, clinical, and outcome data of patients with aquaporin-4 antibody positive optic neuritis analyzed for relapse.
Maintenance therapy continued after acute

therapy
Group A

Maintenance therapy not started for more than 6M
after acute therapy

Group B (pre)
P

value

No. of patients 15 patients 27 patients
Female/Male 15/0 (100% female) 25/2 (92.6% female) NC(F)

Median age at onset (range) 47.4 (18–71 years: median 53.0) years 45.2 (8–72 years: median 48.0) years NC(M)

Onset attack:
Optic neuritis 14/15 patients (93.3%) 25/27 patients (92.6%) NC(F)

Transverse myelitis 1/15 patients (6.7%) 2/27 patients (7.4%) NC(F)

Mean follow-up period (range) 79.5 ± 45.7 (21–189) months 78.1 ± 85.4 (6–381) months NC(M)

Disease course:
Optic neuritis only (%) 11/15 patients (73.3%) 25/27 patients (92.6%) NC(F)

Simultaneous bilateral episode 4/15 patients (26.7%) 6/27 patients (22.2%) NC(F)

Mann-Whitney U-test (M), Fisher test (F), NC: not significant.
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0.08 ± 0.10 per year in group A and 0.39 ± 0.51 per
year in group B(pre), and was significantly lower
(p = 0.0020, Mann-Whitney U test) in group A
that received maintenance therapy immediately
after onset (Figure 2). Moreover, the total number
of attacks during follow-up was 1.93 ± 1.58 in
group A and 2.79 ± 1.60 in group B (pre), and
was significantly smaller (p = 0.0221, Mann-
Whitney U test) in group A (Figure 3).

In group B, the status of relapse was compared
before the start of maintenance therapy [group B
(pre)] and after maintenance therapy was initiated
[group B(post)]. The relapse rate was 0.39 ± 0.51 per
year in group B(pre) and 0.05 ± 0.15 per year in group
B (post), showing a significant decrease (P < 0.001,
Wilcoxon test) in relapse rate after initiation of main-
tenance therapy even in the same patients.

Discussion

Clinical characteristics of all subjects

Anti-AQP4 antibody positive optic neuritis and
NMO are considered not demyelinating diseases,

but severe astrocytopathic disorders.3,4 Moreover,
their clinical features include frequently bilateral
disease, diverse age of onset including elderly
onset, frequent relapses, and often refractory to
mega-dose corticosteroids treatment, which are
different from other types of optic neuritis.

In 2015, Wingerchuk et al.16 proposed new diag-
nostic criteria for neuromyelitis optica spectrum
disorders (NMOSD). According to these diagnostic
criteria, anti-AQP4 antibody positive optic neuritis
is diagnosed as NMOSD even in the absence of
myelitis or recurrent optic neuritis. On the other
hand, in the case of anti-AQP4 antibody negative
optic neuritis, cases with recurrent optic neuritis are
included in NMOSD, but this group likely includes
anti-myelin-oligodendrocyte glycoprotein (MOG)
antibody positive cases. Therefore, our present
results are restricted only to the cases of anti-
AQP4 antibody positive optic neuritis.

Figure 4 summarizes the clinical feature and
visual outcome of anti-AQP4 antibody positive
optic neuritis reported in the literature.6,17–21 In
the present study that examined a relatively large
series of anti-AQP4 antibody positive optic

Figure 2. The annual relapse rate was analyzed by comparing
group A with group B (pre). That was 0.08 ± 0.10 per year in
group A and 0.39 ± 0.51 per year in group B (pre), and was
significantly lower (p = 0.0020, Mann-Whitney U test) in group
A that received maintenance therapy immediately after onset.

Figure 3. The total number of attacks during follow-up was
analyzed by comparing group A with group B (pre). That was
1.93 ± 1.58 in group A and 2.79 ± 1.60 in group B (pre), and was
significantly smaller (p = 0.0221, Mann-Whitney U test) in group A.
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neuritis in Japanese, the clinical picture also
showed female predominance (90%), which is con-
sistent with previous reports.5,6 Kitley et al.17

reported that Asian has older onset age compared
to Caucasian and Afro-Caribbean, and that young-
onset patients commonly present with optic neur-
itis while older patients are more likely to develop
myelitis. In our series that contained a large pro-
portion of onset attack of optic neuritis, the age of
onset was the oldest compared to other reports.-
6,17–21 In anti-AQP4 antibody positive optic neur-
itis, altitudinal hemianopsia is observed at a
relatively high frequency.22 When this occurs in
the elderly, the condition may be clinically diag-
nosed as non-arteritic ischemic optic neuropathy,
and blood collection for detailed investigations
may not be done, consequently anti-AQP4 anti-
body may be overlooked.

On the other hand, in our cohort study, the vast
majority (94.2%) of the patients had onset attack
of optic neuritis, and as many as 73.9% of the
patients manifested optic neuritis alone without
other symptoms during the clinical course, and
these characteristics may indicate a subcategory
of optic neuritis. Since these patients had onset

attack of optic neuritis and did not develop other
neurological symptoms thereafter, many patients
are probably followed only at the department of
ophthalmology. From the viewpoint that the sub-
jects in the present study did not represent the
entire NMOSD, caution has to be exercised in
interpreting the results. Nevertheless, this study
indicates that neuro-ophthalmologists should be
alerted for the existence of anti-AQP4 positive
optic neuritis without myelitis.

In the analysis of visual outcome, 22.3% of 103
eyes regained normal vision (visual acuity of 1.0 or
above) at the final follow-up. Brody et al.21

reported that 16.7% recovered normal vision, and
Nakao et al.6 reported 10.7%. Compared to their
results, the rate of recovering normal vision was
similar to or slightly better than previous reports.
However, in a study that examined the visual field
defect in eyes with anti-AQP4 antibody positive
optic neuritis, only 10% of the patients recovered
normal visual field.22 Therefore, even though
visual acuity may recover to normal level, visual
field defect may remain. In addition, OCT studies
have shown that the papillary retinal nerve fiber
layer and the ganglion cell complex in the macular

Figure 4. Studies detailing clinical features of aquaporin-4 antibody positive optic neuropathy.

76 A. YAMAGAMI ET AL.



region are thinner compared to other types of
optic neuritis.23 Since we did not evaluate visual
field or OCT finding in the present study, the
outcome of good visual acuity cannot be inter-
preted as full recovery of visual function. In this
study, we did not investigate the status of optic
disc edema, length of inflammation on MRI.
However, studies of anti-AQP4 antibody positive
optic neuritis have shown a high frequency of
retrobulbar optic neuritis6 and long inflammation
lesion on MRI, suggesting an association with the
visual function outcome.16,24

In the present study, 56.3% of eyes that devel-
oped optic neuritis had final visual acuity of 0.1 or
below, including total blindness in 13.6% and 0.1
or below in both eyes in 20.2%. Poor residual
visual function was especially common in patients
with simultaneous bilateral episodes, with 33.3% of
the patients having 0.1 or below in both eyes.
Visual outcome in previous report varies depend-
ing on race. Apart from Brody et al.21 who
reported recovery of visual function (with only
slight impairment of residual visual function) in
92% of the eyes, other reports indicated severe
visual function impairment. In the study of Kitley
et al.,17 which included Japanese patients, 16.2%
were totally blind, and 28.6% had seriously
impaired residual visual function. From our pre-
sent findings and those of Kitley et al.,17 we can
conclude that NMO has poor visual outcome also
in Japanese patients.

In addition, when examining 84 eyes with docu-
mented visual acuity at recovery from the onset
attack, 56.0% of the patients had visual acuity of
0.1 or below at recovery, including total blindness
in 16.7%. The proportions of visual acuity of 0.1 or
below and total blindness did not differ greatly at
the last follow-up and at onset attack. These find-
ings suggest that the onset attack with the patient
in an untreated state tends to cause the most
severe optic neuritis and is highly refractory to
treatment. However, the subsequent maintenance
therapy not only reduces the number of relapsing
attacks, but may also reduce the severity of optic
neuritis during relapse.

For NMO, corticosteroid pulse therapy (methyl-
prednisolone 1000 mg for 3–5 days) is currently
considered to be the first-line treatment in the acute
phase.7,8 Following the pulse therapy, corticosteroids

are commonly tapered (methylprednisolone, predni-
sone, or dexamethasone). Unlike MS and idiopathic
optic neuritis, some cases of NMO do not respond or
respond inadequately to corticosteroid pulse therapy.
In these cases, plasma exchange has been reported to
be effective. 9–13 In addition, a combination of corti-
costeroid pulse therapy and plasma exchange has
been reported to be more effective than corticoster-
oid pulse or plasma exchange alone.25 Furthermore,
high-dose γ globulin therapy26,27 has been shown to
be effective in patients who respond poorly to corti-
costeroid pulse therapy.

In our study, plasma exchange was conducted in
only 20.2% of the patients, mostly cases refractory to
treatment, such as those with bilateral episodes or
resistant to corticosteroids. Although there was a
case that underwent plasma exchange at onset attack
and achieved recovery of visual acuity to normal
level, the number of cases in which plasma exchange
was chosen as first-line treatment was limited, as
described above. Further study is needed to examine
which cases should be treated with steroid pulse
therapy alone and which cases should be treated in
combination with plasma exchange. The visual out-
come was very poor in anti-AQP4 antibody positive
cases in this study. Therefore, in cases suspected of
anti-AQP4 antibody positive, such as those with
bilateral episode showing poor visual function and
severe cases with long inflammation of the optic
nerve on MRI, active treatment with massive steroid
pulse therapy (methylprednisolone 1000 mg for
5 days) and plasma exchange should be considered
before the antibody result is known.

Comparison of relapse rate between, with and
without maintenance therapy

Anti-AQP4 antibody positive optic neuritis has high
relapse rates, which may cause severe impairment of
visual function. Therefore, prevention of relapse is
important. Various therapies have been used to pre-
vent relapse of NMO, including low dose corticoster-
oids 28 and immunosuppressants (azathioprine,29,30

methotrexate,31,32 mitoxantrone,33,34 rituximab,35,36

eculizumab,37 tacrolimus,38 and mycophenolate
mofetil39), all of which achieved reduction in relapse
rate. In the present series of 55 patients who were
followed for a relatively long period of 2 years or
longer, the relapse rate was 69.1%. In this study, the
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most frequently used maintenance therapy was low-
dose corticosteroids. This result indicates that the
relapse prevention effect of maintenance therapy can
be expected even with low-dose corticosteroids, as
reported by Watanabe et al.28 On the other hand,
the number of patients using immunosuppressants
was small. Further long-term study with a large num-
ber of patients is required to compare corticoster-
oid + immunosuppressant combined therapy with
steroid monotherapy, and to examine the efficacy of
various immunosuppressants.

Our patients consisted of those who were diag-
nosed with anti-AQP4 antibody positive optic neur-
itis immediately after onset of optic neuritis and
received maintenance therapy continuous from
acute therapy (group A), and those who were diag-
nosed with optic neuritis before anti-AQP4 anti-
body was discovered and subsequently received
maintenance therapy upon detection of anti-AQP4
antibody after a time lapse from onset and acute
treatment (group B). To investigate the beneficial
effect of continuous maintenance therapy from
acute treatment, we compared the relapse rate
between group A and the data before starting main-
tenance therapy in group B [group B (pre)].

The current treatment for anti-AQP4 antibody
positive optic neuritis is generally acute therapy
continuing on to maintenance therapy. Few
patients do not receive maintenance therapy after
acute treatment for optic neuritis. In addition,
comparative study using controls with risk of
relapse is difficult. Therefore, our research
approach of comparing relapse rate during main-
tenance therapy in patients who received mainte-
nance therapy continuous from acute treatment
and the relapse rate before starting maintenance
therapy in patients who did not start maintenance
therapy for at least 6 months after acute treatment
for onset attack may be acceptable.

Both the relapse rate per year and the total
number of relapses during follow-up were sig-
nificantly lower in group A than in group B.
Moreover, in group B, the relapse rate was sig-
nificantly lower after initiation of maintenance
therapy [group B (post)] compared to before
maintenance therapy [group B (pre)] even in
the same patients. These results together indicate
that maintenance therapy is essential for preven-
tion of relapse. Kitley et al.17 also reported that

relapse occurs at a rate of 49% within one year,
and 70% within two years after disease onset,
but maintenance therapy after the onset attack
can delay the relapse.

Conclusion

Anti-AQP4 antibody positive optic neuritis is a
severe optic neuritis with poor visual outcome.
Anti-AQP4 antibody testing should be conducted
from the time of onset attack of optic neuritis.
Conducting appropriate acute-phase treatment
and continuous transition from acute therapy to
maintenance therapy are important.
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