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Association between Characteristics of Brain Magnetic Resonance Imaging and
Atypical Antipsychotics Use in Dementia Patients
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Objectives  We aimed to identify the neuroimaging marker for prediction of the use of atypical antipsychotics (AAP) in dementia
patients.

Methods  From April 2010 to March 2013, 31 patients who were diagnosed as dementia at the psychiatric department of Soonchunhy-
ang University Hospital, completed the brain magnetic resonance imaging scan and cognitive test for dementia. Ten patients were treat-
ed with AAP for the improvement of behavioral and psychological symptoms of dementia (BPSD) and the other 21patients were not.
Using T1 weighted and Fluid Attenuated Inversion Recovery (FLAIR) images of brain, areas of white matter (WM), gray matter (GM),
cerebrospinal fluid (CSF) and white matter hyperintensities (WMH) have been segmented and measured. Multivariate logistic regres-
sion models were applied for assessment of association between AAP use and the GM/WM ratio, the WMH/whole brain (GM + WM
+ CSF) ratio.

Results There was a significant association between AAP use and the GM/WM ratio (odds ratio, OR = 1.18, 95% confidence inter-
val, CI 1.01-1.38, p = 0.037), while there was no association between AAP use and the WMH/whole brain ratio (OR = 0.82, 95% CI 0.27—
2.48,p =0.73).

Conclusions The GM/WM ratio could be a biological marker for the prediction of AAP use and BPSD in patients with dementia. It
was more likely to increase as dementia progress since atrophy of WM was more prominent than that of GM over aging.
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Fig. 1. Example of (A) fluid attenuated inversion recovery and (B) T1-weighted images including white matter hyperintensities (WMH) on
axial plane and segmentation results on the same slice [(C) gray matter, (D) white matter, (E) cerebrospinal fluid space and (F) WMH].
FLAIR : fluid attenuated inversion recovery, GM : gray matter, WM : white matter, CSF : cerebrospinal fluid, WMH : white matter hyperin-

tensities.
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Table 1. Demographic and clinical characteristics of the participants

All subjects With atypical Without atypical
(n=231) antipsychotics (n = 10) antipsychotics (n = 21) P

Sex, male (%) 13 (41.9) 4 (40.0) 9 (42.9) 1.000*
Age, mean (SD) 78 (5.19) 76.7 (4.27) 78.8 (5.55) 0.18"
K-MMSE, mean (SD) 17.6 (5.90) 18.7 (6.36) 17.1 (5.76) 0.50"
CDR, n (%)

0.5 6(19.4) 1(10.0) 5(23.8) 0.68"

1 15 (48.4) 6 (60.0) 9 (42.9)

2 8(25.8) 2 (20.0) 6(28.6)

3 2 (6.5) 1(10.0) 1(4.8)
CDR, sum of box (SD) 6.5 (4.50) 7.0 (4.21) 6.3(4.72) 0.61"
Doneperl (%) 21 (67.7) 9 (90.0) 12 (57.1) 0.106*
Antidepressant (%) 23 (74.2) 9 (90.0) 14 (66.7) 0.222*
GM/WM ratio, Mean (SD) 0.48 (0.08) 0.52 (0.06) 0.47 (0.06) 0.02"
WMH/Whole brain ratio, mean (SD) 0.017 (0.01) 0.014 (0.007) 0.018 (0.01) 0.74"

# . Fisher's exact test, T : Mann-Whitney U test. SD : standard deviation, K-MMSE : Korean Mini-Mental State Exam, CDR : Clinical
Dementia Rating, GM : gray matter, WM : white matter, WMH . white matter hyperintensities

Table 2. Univariate and multivariate logistic regression analyses on predictors of the atypical antipsychotic treatment in the subjects
with dementia

. Univariate analysis Multivariate analysis
Variables

OR 95% Cl p OR 95% Cl P
GM/WM ratio (%) 1.10 0.98-1.22 0.11 1.18 1.01-1.38 0.037
WMH/Whole brain ratio (%) 0.70 0.34-1.44 0.33 0.82 0.27-2.48 0.73
Age 0.92 0.08—1.07 0.30 0.84 0.68—1.04 0.11
Sex 1.12 0.24-5.21 0.88 3.61 0.27—-47.5 0.33
K-MMSE 1.05 0.91-1.21 0.49 1.24 0.97-1.58 0.08
CDR, sum of box 1.04 0.88—1.27 0.68 1.27 0.93-1.72 0.84

OR : odds ratio, Cl : confidence interval, GM : gray matter, WM : white matter, WMH : white matter hyperintensities, K-MMSE : Ko-
rean Mini-Mental State Exam, CDR : Clinical Dementia Rating
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