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Abstract

Context. Although adjustment disorders (ADs) are common among patients
with cancer and such patients are frequently referred to consultation-liaison
psychiatrists, little is known about the clinical courses of these patients.

Objectives. The present study investigated treatment response to psychiatric
intervention and predictors of response in a relatively large sampling of cancer
patients with ADs.

Methods. We created a database of all referral cases with ADs that included data
on the patients’ demographic and medical factors and physician-rated Clinical
Global Impression (CGI) scale to assess treatment response and clinical course.
A CGIlImprovement scale score of better than “much improved” was regarded as
indicating a response to treatment; the number of patients who responded to
treatment during a fourweek follow-up period was assessed. Also, predictors of
treatment response were explored by examining demographic and medical
factors using a multivariate analysis.

Results. Among the 238 cligible patients, 136 (57.1%) responded to psychiatric
treatment; most of these responders improved to a subthreshold level of illness.
On the other hand, 56 patients (23.5%) did not respond to psychiatric treatment,
seven patients (2.9%) developed major depressive disorders, and 39 patients
(16.4%) discontinued treatment before achieving a response. Among the
predictive factors that were explored, suffering from pain significantly predicted
a good treatment response, whereas a worse performance status predicted a poor
treatment response.
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Conclusion. Cancer patients with ADs can respond to psychiatric treatment, but
a few cases develop major depressive disorders. Several predictors of treatment
response were identified. ] Pain Symptom Manage 2011;41:684—691. © 2011
U.S. Cancer Pain Relief Committee. Published by Elsevier Inc. All rights reserved.
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Introduction

Adjustment disorder (AD) is the most com-
mon psychiatric issue in patients with cancer,
with a reported prevalence of 4%—35%.""
AD is a diagnosis that bridges normality and
pathology, has an indefinite symptomatology
in the Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition, Text Revi-
sion (DSM-IV-TR),® and has an essential place
in psychiatric taxonomy.” Many patients as-
signed the diagnosis of AD have had suicidal
ideation or suicidal behavior,'™!! low quality
of life,’? longer length of hospital stay,'® and se-
vere caregiver distress.'* Previous studies have
shown that about 10% of the cases referred to
consultationiaison psychiatrists in general
hospitals have AD,'>'® and this percentage
may be higher in cancer centers.'” Indeed,
one-third of the referred patients to our depart-
ment were diagnosed as having AD.

Although AD is such a prevalent, burden-
some, and frequently treated disorder, little is
known about its treatment response in cancer
patients compared with other disorders that
are also frequently referred to psychiatrists,
such as major depressive disorders or delirium,
and psychiatrists must care for these patients
with few benchmarks available for reference.
Razavi et al."®'® conducted two pharmacologic
trials, one which showed the superiority of tra-
zodone to clorazepate for patients with AD and
another that showed that fluoxetine did not
have a significant effect, compared with a pla-
cebo, in patients with AD or major depressive
disorders. Other similar trials are lacking.
Our previous study suggested that a multifac-
eted psychosocial intervention program can
decrease the prevalence of ADs in patients
with advanced cancer, with six of eight patients
with AD responding to treatment.’’ The rela-
tively small sample sizes and limited number
of studies prevent conclusions about the per-
centage of patients who respond to psychiatric

intervention or who worsen and develop major
depressive disorders despite intervention.
Moreover, predictors of treatment response
have not yet been assessed, and the types of
patients who tend to respond to treatment
also remain unclear.

The primary aim of this study was to investi-
gate the response of cancer patients with AD to
psychiatric treatment; the secondary aim was
to explore predictors of treatment response.
We assessed the percentage of referred cases
with AD who responded to commonly used
psychiatric interventions in combination with
brief supportive psychotherapy and pharmaco-
thempy15 Also, we explored the demographic
and medical factors capable of predicting the
treatment response to intervention.

Method

Study Sample

The study period was from May 2005 to April
2008. Consecutive patients referred to the
Psycho-Oncology Division of the National
Cancer Center Hospital East and diagnosed by
psychiatrists as having AD based on the DSM-
IV criteria were included. Patients who could
not be followed up because they were physically
too ill, had died, or because of hospital transfer
were excluded.

This study was approved by an institutional
review board. Because all the data assessed in
this study were obtained as part of routine
clinical assessments, written consent was not
obtained from the patients, in accordance
with the guidelines of the Japanese Ministry
of Health, Labor and Welfare.

Referral Process and Psychiatric Intervention
Patients who were suspected of having any
psychiatric problem were referred to the
Psycho-Oncology Division by oncologists. At
this time point, the patients had not completed
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any selfreported distress scale, and oncologists
usually do not speculate as to the specific psychi-
atric diagnosis as they are not qualified to do so.
If patients accepted the consultation, each re-
ferred patient was assigned to one of the five
trained psychiatrists of the Psycho-Oncology
Division, and a clinical diagnostic interview
based on the DSM-IV criteria was conducted.
The diagnosis of AD in medically ill patients is
confounded by the symptoms of the medical
illness itself, and this is an ongoing problem
that the DSM must address. In cases where
the symptoms were not definitively caused by
a medical illness or for psychiatric disorders
with vegetative signs, the accuracy of the psychi-
atric diagnoses of the patients was discussed at
a weekly meeting of the psychiatry department.

Although no consensus guidelines exist for
the treatment of AD in medically ill patients,
our psychiatric intervention for AD involves
a combination of psychotherapy and pharma-
cotherapy, both complying with our original
treatment manuals, which were developed
based on the evidence of previous studies
and have been described in detail elsewhere.*”
Regarding psychotherapy, group therapy was
not provided, and most of the patients re-
ceived brief individual supportive counseling
sessions; additional techniques, such as relaxa-
tion, also were used depending on each pa-
tient’s situation and preference. Ambulatory
patients were usually seen every one to two
weeks, when they visited their oncologists;
inpatients were usually seen once or twice
a week.

For patients who did not respond to psycho-
therapy alone, pharmacotherapy was consid-
ered, with anxiolytics used as the drugs of
first choice.”® For patients with a limited life
expectancy and without liver dysfunction, we
often chose a short-acting drug, such as alpra-
zolam, because the risk of addiction is not
a notable problem for these patients. But for
long-term survivors or patients with liver dys-
function, we often use a benzodiazepine,
such as lorazepam, on a short-term basis, con-
sidering the hepatic metabolism. For patients
who did not respond to anxiolytics and who
manifested considerable depressive symptoms,
the use of an antidepressant was considered.
These intervention principles are in agree-
ment with those of teaching hospitals in the
United States, Canada, and Australia.’®

Demographic and Clinical Variables

During the study period, we constructed
a database of patients with AD to clarify their
response to treatment and clinical course.
This database was designed so that all the items
assessed during routine clinical practices could
be extracted from the patients’ medical charts,
including patient age, sex, cancer site, disease
stage, marital status, employment status, and
performance status as defined by the Eastern
Cooperative Oncology Group (ECOG) criteria
(ranging from 0 [no symptoms] to 4 [bedrid-
den]). To assess pain, the psychiatrists directly
asked the patients about their pain at the time
of the first interview; each patient’s pain was
rated from 0 (not atall) to 3 (intolerable pain).

Assessment of Severity and Response to
Treatment

The psychiatrist in charge assessed the
severity of AD and determined whether any
improvement had occurred at every clinical ex-
amination. To assess the severity of AD, the
physician-rated Clinical Global Impression-
Significant (CGI-S) scale was used. This scale
ranges from 1 to 7 and is rated using the follow-
ing benchmarks: 1=mnormal, 2= borderline
mentally ill, 3 =mildly ill, 4 =moderately ill,
5 = markedlyill, 6 = severelyill, and 7 = among
the most extremely ill. To assess improvement,
the physician-rated Clinical Global Impression-
Improvement (CGI-I) scale was scored during
follow-up assessments. This scale ranges from
1 to 7 and is scored using the following bench-
marks: 1 =very much improved, 2=much im-
proved, 3=minimally improved, 4=no
change, 5 = minimally worse, 6 = much worse,
and 7=very much worse.”® A treatment “re-
sponse” was regarded as a CGI- rating of 1 or 2.
A correlation between the CGI and generally
used rating scales, such as the Hamilton Depres-
sion Rating Scale, the Montgomery Asberg
Depression Rating Scale, and the Beck Depres-
sion Inventory, has been previously reported.>*

Analysis

The patients’ demographic and medical char-
acteristics were obtained from the database and
were described separately for the eligible and ex-
cluded group. Intergroup comparisons were
made using a univariate analysis with the #test,
Mann-Whitmey Urtest, and Chisquared test
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used for parametric variables, nonparametric
variables, and categorical variables, respectively.

All the eligible cases were classified into the
following four categories, and the proportion
of cases in each category was determined: 1)
“responded case:” a response was observed at
a four-week follow-up assessment or treatment
was terminated before four weeks after a treat-
ment response had been achieved; 2) “nonres-
ponded case:” no response was observed at
a four-week follow-up assessment; 3) “case de-
veloped major depressive disorder:” the
depressive symptoms worsened, and the pa-
tient developed major depressive disorder;
and 4) “case dropped out from treatment:”
treatment was terminated before four weeks
without achieving a treatment response.

We used a multivariate logistic regression
analysis to examine predictors of treatment
response. For this purpose, the patients were
dichotomized into “responded case” and
“others,” which included the other three cate-
gories described above. Age, sex, tumor stage,
pain, performance status, marital status, and
employment status, which have been suggested
to be associated with the development of AD
in previous observational studie:s,g’f'_‘L24 were
entered as independent variables. All the re-
ported Pvalues are two-tailed. All the data
analyses were conducted using SPSS 14.0 J
for Windows statistical software (SPSS Japan
Institute, Tokyo, Japan).

Results

Clinical Demographics

During the study period, 259 patients were
referred to the Psycho-Oncology Division for
the treatment of ADs. Among these 259 pa-
tients, 238 (91.9%) were eligible for this study
and 21 (8.1%) who could not be followed up
because they were physically too ill, had died,
or because of hospital transfer were excluded
from the study sample. The clinical character-
istics of both the eligible and excluded group,
including the subtype of AD, age, sex, tumor
sites, tumor stage, pain intensity, ECOG perfor-
mance status, marital status, and employment
status, are listed in Table 1 and compared be-
tween the two groups. The excluded group
had a worse performance status and tended
to have greater pain than the eligible group.

Treatment Response and Course of Severity

Among the 238 eligible patients, a “re-
sponse” was achieved in 95 (39.9%) patients
at a fourweek follow-up examination, and 41
(17.2%) patients terminated treatment before
four weeks after a “response” had been
achieved. Overall, 136 of the 238 patients
(57.1%) were classified as “responded case,”
56 (25.5%) patients were classified as “nonres-
ponded case,” seven (2.9%) were classified as
“case developed major depressive disorder,”
and 39 (16.4%) were classified as “case drop-
ped out from treatment.”

The mean CGIS score of all the eligible
patients was 3.4540.78 at baseline and
2.2540.94 at a four-week follow-up examina-
tion or at the termination of treatment, repre-
senting a significant decrease (P < 0.001).
Among the 136 patients who responded to
treatment, 111 (81.7%) decreased to a sub-
threshold illness level (CGI-S score of 1 or 2).

Predictors of Treatment Response

The results of a multivariate analysis investi-
gating predictors of response to treatment are
shown in Table 2. Among the factors, suffering
from pain predicted a good response to treat-
ment, whereas a performance status worse
than 2 predicted a poor response, compared
with a performance status of 0.

Discussion

The results of this study demonstrated that
more than half (57.1%) of the cancer patients
with AD responded to the psychiatric interven-
tion within four weeks and that the degree of
AD severity decreased to normal or a border-
line illness level in most of the patients who re-
sponded. On the other hand, a comparatively
small proportion of patients (2.9%) developed
major depressive disorders. Among the factors
that were explored, suffering from pain pre-
dicted a good response to treatment, whereas
a worse performance status predicted a poor
response.

Snyder et al.® assessed the course of re-
ferred patients who were diagnosed as having
AD with a depressed mood in an acute care
inpatient hospital setting, and 76.4% of these
patients were judged to have exhibited
improvements after psychiatric intervention.
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Characteristics of Patients

Clinical Characteristics Followed Patients (%) Not Followed Patients (%) Pvyalue
Total patients 238 (100) 21 (100) —
Age (mean = SD), years 59.1+11.6 57.1£14.0 0.14
Sex — — 0.36
Male 107 (45.0) 12 (57.1) —
Female 131 (55.0) 9 (42.9) —_
Subtype of adjustment disorders — — 0.62
Mixed anxiety and depressed mood 97 (40.8) 8 (88.1) —
‘With anxiety 76 (31.9) 5 (23.8) —
‘With depressed mood 60 (25.2) 7 (33.3) —
Mixed disturbance of emotions and conduct 2 (0.8) 0 (0) —
Unspecified 3 (1.3) 1 (4.8) —
Primary cancer site - — 0.55
Lung 49 (20.6) 5 (23.8) —
Head and neck 38 (16.0) 4 (19.0) —
Breast 35 (14.7) 2 (9.5) —
Colon 24 (10.1) 5 (23.8) —
Esophageal 21 (8.8) 1(4.8) —
Stomach 17 (7.1) 1(4.8) e
Others 54 (22.7) 3 (14.3) —
Clinical tumor stage — - 0.10
Stage I-III 89 (37.4) 4 (19.0) —
Stage IV or recurrent 149 (62.6) 17 (81.0) -
Performance status (ECOG)“ B — 0.01
0 81 (34.0) 1(4.8) e
1 79 (33.2) 8 (38.1) —
2—4 78 (32.8) 12 (57.1) -
Pain — — 0.03
Absent or little (0—1) 153 (64.3) 8 (38.1) —
Tolerable or intolerable (2—3) 85 (35.7) 13 (61.9) —
Married - — 0.49
Yes 189 (79.4) 18 (85.7) —
No 49 (20.6) 3 (14.3) —
Employment — — 0.30
Employed 86 (36.1) 10 (47.6) —
Not employed 152 (63.9) 11 (52.4) —

SD = standard deviation.

“Performance status as defined by the Eastern Cooperative Oncology Group. |

Together with our results, these findings sug-
gest that medically ill patients with AD tend
to recover after psychiatric intervention.
Several studies have assessed the clinical
course of AD. Andreasen et al.?® indicated
that 75.3% of adult patients tend to recover
from AD within six months but that 43% of ad-
olescent patients with AD developed a major
psychiatric disorder, such as schizophrenia,
major depression, substance abuse, or a per-
sonality disorder. In a follow-up study of cancer
patients with AD treated in a palliative care set-
ting for two months, 41.7% of the patients re-
covered from their mental illnesses, but the
remaining patients continued to exhibit symp-
toms of AD.” For advanced lung cancer pa-
tients with AD, 53.8% of the patients had

recovered at a six-month follow-up, but the
other patients continued to exhibit the symp-
toms of AD.® As these findings suggest, some
patients with AD are curable without interven-
tion, and a certain percentage of our subjects
may have recovered spontaneously.

On the other hand, 2.9% of the patients de-
veloped major depressive disorders. A previous
study showed that 21% of adults with AD had
developed a major depressive disorder or
alcoholism at the time of a five-year follow-up
examination,”® and 41.7% of cancer patients
in a palliative care setting had developed
a major depressive disorder at a two-month
follow-up.” These results cannot be compared
with the present results, as the follow-up pe-
riods of the two studies were different. It is
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Predictive Factors for Treatment Response of ADs—Logistic Regression Analysis

Predictive Factors Responded Case (%) Others (%) OR (95%CI) Pyalue
Total patients 136 (100) 102 (100) - —
Age (mean + SD), years 60.0 £ 12.0 58.0+11.1 0.99 (0.96—1.01) 0.25
Sex

Male 60 (44.1) 47 (46.1) — —

Female 76 (55.9) 55 (53.9) 0.91 (0.50—1.63) 0.74
Clinical tamor stage

Stage I-1II 48 (35.3) 41 (40.2) — —

Stage IV or recurrent 88 (64.7) 61 (59.8) 0.82 (0.46—1.47) 0.51
Performance status (ECOG)*

0 50 (36.7) 31 (30.4) — —

1 45 (33.1) 34 (33.3) 1.41 (0.72—2.76) 0.31

9—4 41 (80.1) 37 (36.3) 2.97 (1.09—4.74) 0.03
Pain :

Absent or little (0—1) 82 (60.3) 71 (69.6) — —

Tolerable or intolerable (2—3) 54 (39.7) 31 (30.4) 0.52 (0.28-0.99) 0.05
Married

Yes 110 (80.9) 79 (77.5) — —

No 26 (19.1) 23 (22.5) 1.36 (0.70—2.65) 0.36
Employment

Employed 46 (33.8) 40 (39.2) — —

Not employed 90 (66.2) 62 (60.8) 0.91 (0.49—1.71) 0.78

SD = standard deviation; OR = odds ratio; Cl = confidence interval.

“Performance status as defined by the Eastern Cooperative Oncology Group.

not clear whether our comparably low rate of
major depression was because of the effective-
ness of treatment or if more patients might
have developed major depression after a longer
observation period. Further studies of AD in
cancer patients treated with psychiatric inter-
vention with longer follow-up periods are
needed to clarify this point.

We explored the demographic and physical
factors that predicted a response to treatment.
Suffering from pain predicted a favorable
treatment response, and a performance status
worse than 2 predicted a poor treatment re-
sponse, compared with a performance status
of 0. No other studies have shed light on
predictors of treatment response, and these re-
sults provide valuable information for physi-
cians. Pain is a strong stressor and has been
associated with AD or major depressive disor-
ders in previous studies;”?”? consequently,
this result seems paradoxical because patients
who were suffering from pain at baseline
responded to treatment more often than
patients who were not suffering from pain,
with an odds ratio of 0.52 (95% confidence in-
terval, 0.28—0.99). Although the mechanism
responsible for this result is unclear, we specu-
late that this pain might have been alleviated

during the follow-up period, contributing to
the better outcome. As we lack follow-up data
on pain to test this speculation, further study
examining the clinical courses of both pain
and ADs is needed.

A poor performance status also has been
shown to be strongly associated with AD,"*
and ourresults showed thata poor performance
status predicted a poor treatment response. A
poor performance status can elicit persistent
psychological distress and may hinder remis-
sion from AD because the performance status
of cancer patients usually deteriorates continu-
ously and rarely improves,®>*! unlike the pain
experienced by cancer patients.

The present study had several limitations.
First, this study was based on a consultation
case basis, and the actual incidence of AD
might have been much greater if every patient
in the ward had been screened. Furthermore,
a patient selection bias may exist because the
subjects of this study comprised preselected
patients who may have had more obvious
conditions or may have been more willing to
see a psychiatrist. Second, this study was held
in a single cancer center, and we should
consider institutional bias because of physician
influence and other factors. Third, there is
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a possibility of assessment bias. Although we
made the clinical diagnoses according to
DSM-1V criteria and the psychiatric diagnoses
were confirmed at a weekly meeting of the psy-
chiatry department, it is a less robust method
than a structured diagnostic interview. Also,
the CGI is a subjective scale and does not
have a specific anchor point. Fourth, the pre-
dictors of treatment response that were ex-
plored in this study were limited to those
that could be extracted from the patients’
medical charts, and some important factors,
such as educational status,3 were not included.
Fifth, no information was presented with re-
spect to two medical issues: the time since diag-
nosis and how many patients were receiving
medical treatment. Both of these factors may
have affected distress levels and the speed of
Spoi1taneous recovery.

Although our study has several limitations,
some highly suggestive results emerged as
helpful information for clinical practice and
for suggesting future studies. To elucidate
the entire picture of treatment response for
AD in cancer patients, further research ad-
dressing the present study’s limitations is
needed.
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Coexistence of TDP-43 and tau pathology
in neurodegeneration with brain iron
accumulation type 1 (NBIA-1, formerly
Hallervorden-Spatz syndrome)
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We report here an autopsy case of sporadic adult-onset
Hallervorden-Spatz syndrome, also known as neurodegen-
eration with brain iron accumulation type 1 (NBIA1),
without hereditary burden. A 49-year-old woman died after
a 27-year disease course. At the age of 22, she suffered from
akinesia, resting tremor, and rigidity. At the age of 28, she
was admitted to our hospital because of worsening parkin-
sonism and dementia, Within several years, she developed
akinetic mutism. At the age of 49, she died of bleeding from
a tracheostomy. Autopsy revealed a severely atrophic brain
weighing 460 g. Histologically, there were iron deposits in
the globus pallidus and substantia nigra pars reticulata, and
numerous axonal spheroids in the subthalamic nuclei. Neu-
rofibrillary tangles were abundant in the hippocampus,
cerebral neocortex, basal ganglia, and brain stem. Neuritic
plaques and amyloid deposits were absent. Lewy bodies
and Lewy neurites, which are immunolabeled by anti-o-
synuclein, were absent. We also observed the presence of
TDP-43-positive neuronal perinuclear cytoplasmic inclu-
sions, with variable frequency in the dentate gyrus granular
cells, frontal and temporal cortices, and basal ganglia. TDP-
43-positive glial cytoplasmic inclusions were also found
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with variable frequency in the frontal and temporal lobes
and basal ganglia. The present case was diagnosed with
adult-onset NBIA-1 with typical histological findings in the
basal ganglia and brainstem. However, in this case, tan and
TDP-43 pathology was exceedingly more abundant than
a-synuclein pathology. This case contributes to the increas-
ing evidence for the heterogeneity of NBIA-1.

Key words: Hallervorden-Spatz syndrome, neurodegenera-
tion with brain iron accumulation type 1, neurofibrillary
change, tauopathy, TDP-43 proteinopathy.

INTRODUCTION

Hallervorden-Spatz syndrome (HSS) is an autosomal
recessive! or sporadically occurring neurodegenerative dis-
order characterized clinically by rigidity and/or spasticity in
the limbs, extrapyramidal movement disorders, and mental
deterioration.” Due to historical discussions, the syndrome
was renamed “neurodegeneration with brain iron accumu-
lation type 1” (NBIA-1); and due to recent molecular
genetic findings, it has been classed as a pantothenase
kinase-associated neurodegeneration (PKAN).** The
known mutations are detected in around 25% of NBIA-1
patients. Neuropathological changes are characterized by
iron accumulation, variable neuronal loss and gliosis, and
axonal spheroids, mainly affecting the globus pallidus and
substantia nigra.® Besides the axonal spheroids and iron
accumulation, other neuropathological lesions have been
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reported in NBIA-1. Lewy bodies were first observed with
routine staining®® and later confirmed with modern immu-
nohistochemical methods.>*** These observations led to
the suggestion that NBIA-1 should be included among the
o-synucleinopathies with Parkinson’s disease, multiple-
system atrophy, and Lewy body dementia.’ Similarly, neu-
rofibrillary tangles (NFTs) in NBIA-1 brains were first
visualized using the classic argentic methods*'’?* and more
recently confirmed with immunohistochemistry for hyper-
phosphorylated tau protein.!***-1%%25 In several cases, both
o-synuclein and tau pathology coexisted.®-1519242 Thys, it
has been debated whether this disease should be classified
as an o-synucleinopathy.

TAR-DNA-binding protein 43 (TDP-43) has recently
been identified as a major disease protein in the ubiquiti-
nated inclusions in frontotemporal lobar degeneration
(FTLD) with ubiquitin-positive and tau-negative inclu-
sions (FTLD-U) and amyotrophic lateral sclerosis (ALS).*
However, subsequent studies have detected TDP-43-
positive inclusions in other neurodegenerative disorders,
including Parkinson’s disease and dementia with Lewy
bodies (DLB),” parkinsonism-dementia complex (PDC)
and ALS in Guam,®? corticobasal degeneration (CBD),*
and Alzheimer’s disease (AD).%%

Here we report the clinical, pathological, and genetic
findings of a patient with NBIA-1 whose postmortem
examination revealed neuroaxonal dystrophy with wide-
spread NFTs and TDP-43-positive inclusions. We also
review the previously reported cases of NBIA-1 accompa-
nied by tau and/or o-synuclein pathology.

CASE REPORT

Clinical course

The patient was a Japanese woman who was 49 years old at
the time of death. She had neither a family history of
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neurological disease nor dementing disorder anamnesis.
The patient was normal at birth and attended school until
the age of 15; her school performance was unsatisfactory.
She developed akinesia, resting tremor, and rigidospastic
gait at the age of 22. Over the next 6 years, her gait distur-
bance and limb rigidity progressed very slowly. Neurologi-
cal examination at age 22 showed an akinetic gait, rigidity
and hyper-reflexia of the upper and lower extremities,
pathological reflexes, slow eye movement, childish speech,
and mental deterioration. There were no sensory abnor-
malities or cerebellar signs. The patient became unable to
walk at the age of 24. Dopaminergic treatment was ineffec-
tive. Thereafter, dementia, dysphasia, spastic tetraparesis,
and gaze limitation progressed rapidly. She developed myo-
clonic jerks of her upper extremities at age 32. The myoclo-
nus increased in frequency and spread to involve the lower
extremities. A generalized convulsion occurred at the age of
33. Anti-convulsive treatment was initiated and was effec-
tive. She progressed to a rigid vegetative state with inconti-
nence at age 33, and by age 35, she was mute and immobile.
Numerous investigations were done including examina-
tions of the eye, bone marrow, serum corticosteroids, o-
and B-glucosidase, o- and B-galactosidase, o-mannosidase,
o-fucosidase, B-glucuronidase, N-acetyl B-glucosaminidase,
hexosaminidase A, arylsulfatase A, copper and iron, ceru-
loplasmin, amino acids, anti-mitochondrial antibody, and
vitamin By, levels, all of which were within normal limits.
Cerebrospinal fluid revealed normal protein, IgG, glucose,
and cell count. Electroencephalograms showed irregular 8-
to 9-Hz o-waves mixed with 5- to 7-Hz 6-waves. At age 34,
head MRI showed a slight decrease in signal intensity in the
globus pallidus and substantia nigra, and severe atrophy
of the frontal, temporal lobes, cerebellum, and brainstem
{Fig. 1). Although the patient presented with progressive
parkinsonism and dementia, we could not establish a
definite clinical diagnosis because no biochemical and
radiological findings confirmed one. At the age of 49, she

Fig.1 Cranial MRI (axial, T2-weighted
image), showing a slight decrease in signal
intensity in the globus pallidus and substantia
nigra and severe atrophy of the frontal, tem-
poral lobes, and brainstem. (R, right side).
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