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Background: The evaluation of behavioral and psychological symptoms (BPS) in ALS is important be-
cause its existence may serve as a prognostic factor and suggest a shared pathology with frontotempo-
ral dementia (FTD) in ALS. In this study, we sought to identify the prevalence of the BPS of ALS patients
and evaluate its relationship with the clinical profiles and survival of ALS patients. Methods: One hundred
sixty-six patients were enrolled in a cross-sectional cohort analysis from September 2008 to February
2012. All patients had sporadic ALS without a genetic mutation and were collected clinical profiles. The t-
test and chi-square test were used to assess differences in the clinical characteristics and caregiver-ad-
ministered neuropsychiatric inventory (CGA-NPI) scores. The Kaplan-Meier method and Cox proportion-
al hazard model were used for the survival analysis. Results: Forty-two patients had clinically significant
BPS (42/166, 25.3%). ALS patients with BPS had worse clinical dementia rating (CDR), ALS Functional
Rating Scale-Revised (ALSFRS-R) score, and progression rate of disease than those without BPS.
Among CGA-NPI subscales, depression, irritability, apathy, and agitation were higher prevalent than the
others. There was a trend for ALS patients with BPS having short survival time than those without BPS in
the Kaplan-Meier analysis (p=0.006). However, in the Cox proportional hazard model, BPS in ALS pa-
tients were not associated with poor survival. Conclusions: These results support the presence of an
overlapping spectrum between ALS and FTD and emphasize the importance of neuropsychiatric evalua-
tions in ALS. Although the association between BPS and prognosis are not explained clearly, these re-
sults could be used to stratify ALS patients according to neuropsychiatric symptoms and help investiga-
tors to evaluate the BPS in ALS patients.

Key Words: Amyotrophic lateral sclerosis, Frontotemporal dementia, Neuropsychiatric symptoms, Behavioral and
psychological symptoms, Neuropsychological inventory
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Table 1. Clinical characteristics of the patients with or without behavioral
and psychological symptoms (BPS) with amyotrophic lateral sclerosis

Without BPS With BPS
p-value
Mean (SD) Mean (SD)
n (%) 124 (74.7) 42(253)
Age at diagnosis (yr) 555(11.3) 562092 0.716
Age at symptom onset (yr) 54.1(11.3) 54.8(9.6) 0.704
Male (%) 72 (58.1) 26(61.9) 0.662
Education (yr) 11.5(4.6) 103 (4.1) 0.135
Disease duration (mo) 174(10.0) 17.0(10.5) 0.833
K-MMSE 266 (2.6) 258(3.5) 0.179
(DR 0.09 (0.20) 030(032) <0001
GDS 164 (7.3) 20.5(6.4) 0.004
Total CGA-NPI score 1.101.6) 17.8(15.0) <0.001
Impaired CGA-NPI number 03(0.5) 0(1.9) <0.001
Bulbar onset (%) 29(233) 4(333) 0.204
ALSFRS-R score 390(5.1) 34 9(53) <0.001
Progression rate of disease 063 (0.44) 0.99(0.55) <0001
Forced vital capacity 725(65.3) 222(218) 0082

K-MMSE, Korean Mini-Mental Status Examination; CDR, Clinical Dementia Rating;
GDS, Geriatric Depression Scale ; CGA-NPI, Caregiver-Administered Neuropsychiat-
ric Inventory; ALSFRS-R, ALS Functional Rating Scale-Revised.
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Fig. 1. Prevalence of behavioral and psychological symptoms in patients
with ALS using the caregiver-administered neuropsychiatric inventory
(CGA-NPI).

WS H2ISHnt UL E4 Zte| At
TLE 3129 CGA-NPI 274 F= o]A}o] 9li= CGA-NPI g2~
o} th-2 A ST ARIAIE =R18HITE CGA-NPL -5 2
Aol 7} 9= CGA-NPI 3} === ALSFRS-R A<=(r=-0.310
[p<0.001], r=-0.354 [ p<0.001]), AH K8YL5 (= 0.258 [ p<0.001],
r=0.327 [p<0.001]), K-MMSE (r=-0.317 [p<0.001], r=-0.263
[p=0.001]), CDR (r=0.386 [p<0.001], r=0.409 [p<0.001]), GDS
(r=0.276 [p<0.001], r=0277 [p<0.001)) &} BAZ 0 &2 §-0J5+ At
TAE BYANE Xk A] vo], ZA| g & = A7 6l
H3H=0] 253 ALSFRS-R F4=0t0] At Wh
s %0 ok 2 TRlofA p<0.019] =20 = [-oJ3H A
£ HA %ﬂ&ﬁlfﬂ 0.4 Olo}i oIt} Al A X3y
& o s Tlof A
3

p<0059] 4:20]14] S-of3t 4} . R A1 03 0]

ST melofl A A, ek A yol, 3 34 ‘ﬂezﬂ; TR o)), e
A2)ZA} 35 KMMSE, CDR, 24 A4 w S Mg A18-5]0]
BERA S AT ﬂMDP Rk A] Lo)(B= 1044, p=0.002), g X1
H=(B=3.381, p<0.00)= LHE o 5o FelE Ao R By oLt 4

www.dementia.or.kr



QAQl . 215Xl - Hioj2t Q| 39!

Table 2. Subscales prevalence and scores of CGA-NPI in ALS patients with or without behavioral and psychological symptoms (BPS)

Without BPS (n=124) With BPS (n=42)
Behavioral domains p-value
n (%) Mean (SD) n (%) Mean (SD)

Delusion 0(0) 0(0.0) 5(11.9) 05+13 0051
Hallucination 0(0) .0(0.0) 2(4.8) 02+13 0.23
Agitation 1(0.8) 0(0.2) 21(50.0) 16+20 <0.001
Depression 25(20.2) 7 (1.2) 27 (64.3) 20+18 <0.001
Anxiety 1(0.8) 0(0.2) 15(35.7) 16+26 <0.001
Euphoria 0(0) .0(0.0) 9(214) 10+26 0011
Apathy 4(32) 0.1(04) 25(59.5) 28+33 <0.001
Disinhibition 0(0) 0(0.0) 7(16.7) 09+23 0018
Irritability 432 .1(0.5) 29(69.0) 27+28 <0.001
Aberrant motor behavior 0(0) .0(0.0) 5(11.9) 11433 0.035
Nighttime behavior 0(0) .0(0.1) 10(23.8) 14+28 0.004
Eating change 0(0) .1(0.7) 13(31.0) 20+34 0.001
Total CGA-NPI score 1(16) 1784150 <0.001

CGA-NPI, Caregiver-Administered Neuropsychiatric Inventory; ALS, Amyotrophic lateral sclerosis.
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Fig. 2. Kaplan-Meier survival plots of the ALS patients according to be-
havioral and psychological symptoms (BPS) during the post-symptom
onset period until death.
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