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Brain Atrophy in First-Episode’Psychosis of the Elderly
Is Associated With Cognitive Decline

Ulla-Marja Louhija, MD®*; Juha Martola, MD, PhDP; Kati Juva, MD, PhD?; and Bjorn G. Appelberg, MD, PhD?

ABSTRACT

Objective: To study brain atrophy and cognitive
decline in elderly patients with first-episode psychosis
(FEP).

Methods: Elderly patients aged > 60 years with FEP
and onset of psychotic symptoms of <1 year remitted
to the Helsinki University Hospital from December
2009 to December 2011 were included in the study.
Diagnoses were made using DSM-IV-TR criteria.

All patients had a brain scan, magnetic resonance
imaging, or computed tomography. Cognitive
performance was assessed using the Consortium to
Establish a Registry for Alzheimer's Disease cognitive
test battery.

Results: Of the 85 patients with FEP, 18 had very late-
onset schizophrenia-like psychosis (VLOSP), 20 had
delusional psychosis, 12 had depressive psychosis,
and 35 had psychosis due to a general medical
condition. Fifteen of the patients had an earlier
history of schizophrenia not known at the time of
admittance. These patients were analyzed separately.
A vast majority of the FEP patients in all diagnostic
groups exhibited signs of cortical atrophy, which

was associated with early stage cognitive decline.
Multivariate analyses showed that brain atrophy

was associated with a decline in Mini-Mental State
Examination, Clock Drawing Test, and verbal fluency
scores in FEP patients.

Conclusions: Brain atrophy is a frequent finding in
elderly FEP patients and is associated with cognitive
decline. Elderly patients with FEP should always
undergo brain atrophy and cognition screening, as
they may constitute an etiologic factor in such patients.
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Although the etiology of first-episode psychosis (FEP) of the
elderly is unknown, it has been suggested that an underlying
neurodegenerative disorder may be an important background factor."?
If this is true, one would expect to find signs of degenerative brain
changes as well as cognitive decline in FEP patients.

Previous studies® have shown that cortical brain atrophy of the
frontal and temporal regions is a common, although not consistent,
finding in brain scans of patients with schizophrenia. Imaging studies
in patients with very late-onset schizophrenia-like psychosis (VLOSP)
have reported enlarged third ventricle volume, lower volume in the left
temporal lobe or superior temporal gyrus, and higher ventricle-to-brain
ratio compared to age-matched peers as well as increased focal white
matter lesions and cortical abnormality.*>

It has also been reported that in addition to atrophy of the
hippocampal cortex, elderly patients with depression may also show
thinning of brain cortex in other areas of the brain, including frontal,
temporal, and parietal regions.® In an earlier retrospective study,” we
showed that cortical brain atrophy is a common finding in elderly
patients with FEP.

The aim of the study was to prospectively characterize elderly patients
with FEP. We were especially interested in the neuroradiologic findings
and their relationship to possible early signs of cognitive decline. We
chose age > 60 years as a cutoff to distinguish late-onset schizophrenia
from VLOSP as proposed by an international consensus panel.’

METHODS

Patients

Elderly patients aged =60 years with FEP who were referred to 1
of the 4 geropsychiatric wards of the Helsinki University Hospital,
Department of Psychiatry with FEP with onset of <1 year were included
in the study on a voluntary basis. The Helsinki University Hospital is
owned by the communities in the region, with a catchment area of 1.2
million people.

All patients were examined and evaluated in more detail by a geriatric
psychiatrist (U-M.L.) and then received a neurologic assessment by a
neurologist (K.J.). Only patients with FEP were included in the study,
with the exception of 15 patients admitted to the hospital as FEP
patients but found (after interviewing their relatives and studying their
earlier—in some cases more than 20 years old—hospital records) to
have suffered from > 1 earlier psychotic episode.

Diagnoses were made using DSM-IV-TR criteria. Patients with
mania were excluded from the study as were patients with previously
documented major neurologic or general medical conditions known to
affect the central nervous system.

This study was performed in a clinical hospital setting, meaning that
the brain images were available to the authors (U-M.L., K.J., B.G.A.)
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Statistical Analysis

Mean values and standard deviations were calculated.
Neuroradiologic findings in the different diagnostic
groups were compared with those of the rest of the pooled
patients using Kruskal-Wallis 1-way analysis of variance.'
Furthermore, the neuroradiologic findings of patients
with VLOSP were compared to those of patients with
schizophrenia-not FEP.

We used Spearman rank order correlation? to screen the
associations between cognitive rating scales and the measures
of brain atrophy. Multivariate general linear modeling
(MGLM) analysis, using the Spearman correlation matrices'?
as input, was then used to further study the correlation
between cognitive measures (MMSE, verbal fluency, Clock
Drawing Test, naming) and the measures of brain atrophy.

An MGLM model with the cognitive measure variable
to be tested (MMSE, verbal fluency, Clock Drawing Test,
naming) separately as the dependent variable and the
atrophy scores and age as possible independent variables,
with stepwise exclusion of independent variables not adding
to the explanatory power of the model, was tested until an
explanatory model of the relationship (if any) was found.

Ethical Aspects

The study was approved by the Ethics Committee of
Helsinki University Hospital. Patients were recruited into
the study after signing informed consent.

RESULTS

Patients

One hundred patients were admitted to the psychiatric
hospital with FEP from December 2009 to December 2011
and included in the study. Further examination revealed
that 1 male and 14 female patients had an earlier history of
at least 1 psychotic episode. These patients, not having FEP
but fulfilling the diagnostic criteria of schizophrenia, were
analyzed as a separate group.

The remaining patients were categorized into 4 diagnostic
groups according to DSM-IV-TR criteria and criteria
for VLOSP>: (1) patients with VLOSP, (2) patients with
delusional psychosis, (3) patients with depressive psychosis,
and (4) patients with psychosis due to another medical
condition (PGM). The mean age of all patients was 76 years
(Table 1).

Neuroimaging

All patients had brain scans (MRI: n=95 and CT: n=5).
Eighteen patients had minor cerebral infarcts not previously
known. Nine of these patients were diagnosed with PGM,
4 with delusional psychosis, 4 with VLOSP, and 1 with
schizophrenia-not FEP (see Table 1).

Four of the patients showed neuroradiologic findings
indicative of frontotemporal dementia according to the
neuroradiologist. Three were patients with PGM and 1 was
a patient with schizophrenia-not FEP according to DSM
IV-TR criteria.

Brain Atrophy, Cognitive Decline, and First-Episode Psychosis

Only T brain scan (CT) revealed ne pathologic findings,
which was from a patient in the PGM group. Additionally, 2
patients (1 with PGM and 1 with delusional psychosis) had
radiologic normal pressure hydrocephalus not previously
known from the rest of the pooled diagnostic groups.

The results of the cognitive tests revealed that mean
values at or just below the lower normal borderline were
very common findings in patients with FEP and in those
with schizophrenia-not FEP (see Table 1).

Patients with PGM exhibited more vascular degeneration
than the other pooled patients in the study (Fazekas Scale
score: 1.4 vs 1.1, P=.018). They also had more parietal
atrophy (1.4 vs 1.2, P=.038) than the rest of the pooled
patients.

Patients with psychotic depression showed more cingulate
gyrus atrophy (score: 1.2 vs 0.8, P=.043) than the rest of
the pooled patients. They also exhibited a tendency toward
more hippocampal atrophy (score: 1.7 vs 1.2, P=.053).

Patients with delusional psychosis exhibited less
hippocampal atrophy (score: 0.7 vs 1.2, P=.008) and
cingulate gyrus atrophy (score: 0.5 vs 0.8, P=.01) than the
rest of the pooled patients.

Patients with VLOSP exhibited less vascular changes
(Fazekas Scale score: 0.7 vs 1.1, P=.009) and frontal atrophy
(score: 0.8 vs 1.0, P=.049) compared to the rest of the
pooled patients.

Patients with schizophrenia-not FEP did not significantly
differ from the rest of the pooled diagnostic groups (Table
2).

The cognitive test measures showed a clear-cut negative
correlation with the neuroradiologic parameter scores
indicative of degenerative brain changes. This was especially
true for the MMSE (see Table 2).

These associations were further analyzed using
multivariate analyses with MMSE, Clock-Drawing Test,
verbal fluency, and naming as dependent variables and
the neuroradiologic scores (Fazekas Scale, Scheltens Scale,
cingulate gyrus, frontal, temporal, parietal lobes atrophy, and
global cortical atrophy) and age as independent variables.
Automatic stepwise exclusion of variables was then applied.

This analysis revealed the following variations:

1. MMSE (as dependent variable) was best explained
by the variation in temporal atrophy and global
cortical atrophy (squared multiple R=0.197,
P=.000, n=82).

2. Verbal fluency (as dependent variable) was best
explained by the variation in temporal atrophy
(squared multiple R=0.103, P=.004, n="79).

3. Clock Drawing Test (as dependent variable) was
best explained by the variation in frontal atrophy
and age (squared multiple R=0.184, P=.000,
n=380)

No statistically significant model was found to explain
the variation of the dependent variable naming.
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Table 2. Association Between Brain Atrophy and Cognitive Performance on CERAD Subscales in Patients With

First-Episode Psychosis

Spearman Correlation Coefficient (R and P value)>?

Brain Atrophy MMSE Clock Drawing Test Verbal Fluency Naming
Vascular degeneration —0.3171% NS NS NS
Hippocampus —0.281** —-0.239* NS NS
Cingulate gyrus —0.365%** —0.348** -0.310** —-0.235*%
Frontal —0.381%** —0.399%** NS NS
Temporal —0.411*** —-0.262* —0.321** NS
Parietal —0.290** —0.249* NS NS
Global cortical —0.392%** -0.337%* NS NS
Central NS NS NS NS
Frequency, n 82 80 79 79
Multivariate Analysis®

Dependent Variable Independent Variable Multiple R? P n¢
MMSE Temporal atrophy, global cortical atrophy 0.197 .000 82
Verbal fluency Temporal atrophy, global cortical atrophy 0.103 .004 79
Clock Drawing Test Frontal atrophy, age 1.84 .000 80

2There was a clear-cut negative correlation between CERAD subscales (MMSE in particular) and measures of brain atrophy, indicating that more
advanced atrophy correlated with worse performance (Spearman correlation; uncorrected P values).
PMMSE score > 25 =normal (0-30); verbal fluency score > 15=normal; naming score > 11=normal (0-15); Clock Drawing Test score > 5=normal

(0-6).

“Multivariate analysis indicated that MMSE was associated with temporal atrophy and global cortical atrophy. Verbal fluency was associated
with temporal atrophy, and Clock Drawing Test was associated with frontal atrophy and age.

*P<.05; **P<.01; ***P<.001.

Abbreviations: CERAD = Consortium to Establish a Registry for Alzheimer's Disease, MMSE = Mini-Mental State Examination, NS =not significant.

Table 3. Findings of Early Stage Cognitive Decline in Patients > 60 Years With FEP and

Schizophrenia-Not FEP?P

Clock Drawing
MMSE Test Verbal Fluency Naming
Diagnosis Mean SD n° Mean SD n° Mean SD n Mean SD n©
PGM 23* 5.1 35 4 20 33 14 52 32 1 30 32
Depressive psychosis 25 32 12 5 1.0 12 16 42 12 12 27 12
Delusional disorder 26 44 20 5 16 20 17* 46 18 12 22 18
VLOSP 25 4.2 18 5 16 18 15 48 18 12 22 18
Schizophrenia-not FEP 25 4.0 15 4 1.7 1 12* 48 10 1" 25 10
All patients 24 45 100 4 1.7 94 15 50 90 1 26 90

@Patients’ performance on cognitive tests is at, or just below, the lower borderline of normality.
PMMSE score > 25 =normal, verbal fluency = 15=normal, naming>11=normal.

“Number of patients with certain diagnosis.

*P<.05 vs the pooled diagnostic groups (Kruskal-Wallis 1-way analysis of variance).
Abbreviations: FEP =first-episode psychosis, MMSE = Mini-Mental State Examination, PGM = psychosis due to
another medical condition, VLOSP = very late-onset schizophrenia psychosis.

DISCUSSION

The findings of the present study strongly support the
conclusion of our earlier retrospective study’ that brain
atrophy is a common feature in elderly patients with FEP.
It is interesting to note that brain changes of patients with
VLOSP were less prominent than those of patients with
schizophrenia-not FEP, although patients with VLOSP
also showed signs of atrophic brain changes. This finding
may support the theory that schizophrenia is a progressive
disorder or that schizophrenia beginning at an earlier age
is associated with more pathology of the frontal brain.?!-23

The difference in white matter pathology between VLOSP
and schizophrenia patients-not FEP is also interesting but
may be explained by the known tendency of more chronic
schizophrenia patients to possess unhealthy habits (eg,
smoking) associated with white matter pathology of the
brain. Patients with PGM showed more vascular atrophy
than the other groups, while interestingly patients with

VLOSP and delusional psychosis exhibited less vascular
changes than the other groups.

Patients with depressive psychosis showed more atrophy
of the cingulate gyrus. They also showed a trend toward
more hippocampal atrophy than the rest of the patients. This
finding is in line with previous reports.?#*

FEP patients also exhibited signs of mild cognitive decline
(MMSE score: 23-26), with only minor differences between
the diagnostic groups. Patients with PGM had a statistically
significantly lower MMSE score (mean: 23) compared
to the rest of the pooled patients, including patients with
schizophrenia-not FEP (mean: 25). Patients with delusional
psychosis performed better on verbal fluency (mean: 17
vs 15) than the rest of the patients, while patients with
schizophrenia-not FEP performed worse on verbal fluency
(mean: 12 vs 15) (Table 3).

Furthermore, brain atrophy was clearly associated with
mild cognitive decline as assessed by the CERAD: a decline
in MMSE was associated with temporal and global cortical
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atrophy, reduced-verbal fluéncy was associated with temporal
atrophy, and worse performance on the Clock Drawing Test
was associated with frontal atrophy and age. It thus seems
that brain atrophy in these patients is a clinically significant
phenomenon.

As it is known that lowered cognitive abilities are associated
with an increased risk of psychosis,?6~*! it is therefore tempting
to speculate that the brain atrophy in these patients is causally
related to the onset of psychosis. However, longitudinal studies
are needed to verify this speculation. Patients were included
in this prospective study on a voluntary basis after providing
informed consent, thus not all those fulfilling inclusion criteria
of the study were included. Hence, this study may not be
epidemiologically as representative as our earlier retrospective
study including all patients with FEP within 1 year.”

Interestingly, the brain imaging of 4 patients (1 with
schizophrenia-not FEP and 3 with PGM) revealed
atrophy of the frontal and the temporal areas to the extent
that a neuroradiologic diagnosis of behavioral variant
frontotemporal dementia,®® characterized by progressive
impairment in behavior, personality, and social, cognitive,
and functional abilities, was implicated.

Brain Atrophy, Cognitive Decline, and First-Episode Psychosis

One limitation in the present study is that the
neuroradiologic images were available to those authors
responsible for the diagnostics of the patients. However,
they were blinded to the neuroradiologic scoring. The
neuroradiologist was blinded to the psychiatric diagnoses,
as well as to the CERAD scores of the patients. The
CERAD was administered by psychiatric nurses or a
psychologist, who were blinded to the neuroradiologic

scores.

CONCLUSION

Atrophic changes of the brain are a common finding in
elderly FEP patients. These atrophic changes are associated
with cognitive decline and may constitute a part of the
etiology responsible for the psychotic symptoms. Elderly
FEP patients should be screened for brain pathology and

cognitive symptoms.

Further controlled and longitudinal studies, including
healthy controls, are needed to clarify the relationship
between the degenerative brain changes and the psychotic
symptoms in these patients.
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