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Conclusions

 The mean PST score (x SD) in Japanese healthy volunteers (HVs) was reported and stratified with their age, educational background, and sex in order to utilize it for cognitive function tests in
Japanese patients with MS.

The PST score in Japanese HVs decreased significantly with age and was significantly higher in participants with higher educational background.

There was no significant difference between males and females.

Current results of PST suggests that z scores for Japanese tend to be generally higher.

The results of the study may contribute to the progress of medical care, such as early screening and the care of cognitive dysfunction in Japanese MS patients in the future.

o Table 1. Japanese HV Demographics Figure 1. Japanese PST Score Distribution

I n t rO d u Ct I O n Total Male Female 1007 psT score (+SD): 61.8+10.0
- The Processing Speed Test (PST) is a self-administered, iPad®-based (n=242) (n=124) (n=118) Zg_ median fmin, maxl: 62,0 127, 881

screening tool for cognitive dysfunction in multiple sclerosis (MS) patients. Age, years Mean £ SD 441+14.3 4351145 4461141 £ "

. i . ] Median [Min, Max] 44.5 [20, 65] 44.0 [20, 65] 45.0 [20, 64] -~ c /O

* Cognitive dysfunction can be observed early in the disease course and Age. years, n (%) 2029 52 (21.5) 28 (22.6) 24 (20.3) S .2 60

independently of physical disability. 30-39 45 (18.6) 24 (19.4) 21 (17.8) SE 50
 The PST was designed to detect cognitive impairment via brief office visits 40-49 46 (19.0) 24 (19.4) 22 (18.6) §' S 40-

without the need for a formal neuropsychological assessment. 50-59 44 (18.2) 22 (17.7) 22 (18.6) "5 30—
« In a US study?, the PST was shown to have excellent test-retest reliability 60-65 95 (22.7) 26 (21.0) 29 (24.6) ¥ 204

and was highly correlated to the common coghnitive test, Symbol Digit Education, years Mean + SD 139+18 140+19 138+ 17 10—

Modalities Test. Median [Min, Max] 14.0[9,18] 14.0[9,8] 14.0[10, 16] 0- |

Education, years, 0-12 95 (39.3) 48 (38.7) 47 (39.8) 30 40 50 60 70 80 90 100

n (%) >13 147 (60.7) 76 (61.3) 71 (60.2) PST score

| ] |
O bJ ( E Ct I V( E HV, healthy volunteer; max, maximum; min, minimum; SD, standard deviation min, minimum: max, maximum; PST, processing speed Ttest; SD, standard deviation

* The purpose of this study was to collect and assess the standard data of

PST obtained from Japanese healthy volunteers (HVs) in order to utilize it Figure 2. Distribution of Japanese PST scores stratified by (A) education status, (B) sex, and (C) age
for cognitive function tests in Japanese patients with MS in the future. p<0.0001
(A) (B) (C) | |
p=0.0003
| p<0.0001 |
et O S | p<0.0001 |
[ |
. p=0.0001 p<0.0001
Stuc.Iy design _ 100~ p<0.0001 1007 p=0.7534 1007 | p=0.0209 p=0.4510 : p=0.0001 p=0.0781 |
- Single arm, cross-sectional study 90— | | 90— | | 90 - | 1 1 1 |
(o]
« Study classification: clinical study based on research contract 30 - 30 - ° 30 - o B
Inclusion criteria 70 70 70
« Mentally healthy males and females without any neurological, psychiatric, or 60 60 60
developmental disorders O o 0 o 0 o 1
o O O
« Age > 20 and < 65 years @ 40 @  40- - ?  40- 1
- Able to provide written consent to participate after full explanation of the D 30- D 30- D 30-
study o o o
: : 20~ 20 20 -
» Able to communicate in Japanese I I I
* Not undergone iPad-based PST test previously . . .
Exclusion criteria 0-12 years > 13 years Male Female 20-29 30-39 40-49 50-59 60-65
» Psychiatric disorder diagnosed by DSM-V criteria n 95 147 n 124 118 n 52 45 46 44 55
Mean + SD 58.7+9.7 63.9+9.8 Mean + SD 61.6 + 10.9 62.0 + 9.1 Mean +SD 69.6 +88 649+109 635+61 571+87 543+6.7

» History of drug abuse or alcohol dependence syndrome

* Receiving psychotropic drugs for psychotic disorder, or epilepsy, or chronic

sedative drug/hypnotic or narcotic analgesic [selective serotonin reuptake _ _ ) _ _
inhibitors (SSgI/RIs);pand serotonin norepingephril!le reuptake inhibitors (SpNRls) are Figure 3. Regression analysis between PST score and age Figure 5. Regression analysis between PST score and age by

PST, processing speed test; SD, standard deviation

permitted] | _ (A) education in males or (B) education in females
History of receiving amphetamine,/dext hetami binati +%7| — Regression
» History of receiving amphetamine/dextroamphetamine combination, 100 S
methylphenidate, topiramate, rivastigmine tartrate, donepezil . (A) education Male 0-12 years
hydrochloride, or specific analgesic drug such as oxycodone ool Male > 13 years
. 80— i '
Methods - Study endpoint :
o 70
3 o %
Primary endpoint = ool g 107
 Distribution of PST score & g o
Secondary endpoint 50— o
« Distribution of PST scores stratified by educational status (0-12: under high 50
school graduate, over 13 years: vocational school, college graduate or 40 .
above), age (categorized by 10-year intervals) and sex: Comparison of PST ° 404 Re . : :
’ _ . gression Equation o
scores was made by t-test. 30 | st lscore |_ 79'6|7 ) 0'710 agcle | | | | Male 0-12 yeats: PST score = 81.11 - 0.50*Age
Additional endpoint 20 25 30 35 40 45 50 55 60 65 30 'V'a'el 213 lyea“:lPST 5|°°re - 80-0? - 0-3|9*Age| |
- Regression analysis: Correlation between PST scores or z score, and ages Age (Year) 20 25 30 35 40 45 50 55 60 65
were analyzed by regression analysis. PST, processing speed test Age (Year)
« Analysis was made within the groups according to educational status and sex, . . . N :
whic¥1 were compared to that ogf thleo total groug. Analysis was also made Figure 4. Regression analysis between PST score and age (B) 1007 "education — Female 0-12 years
within the groups according to educational status in each sex group, which by (A) sex or (B) education ool 7 Female > 13 years
were compared to that of total group of each sex. s )
(A) 1007 gsex — Male ----- Female
80 -
Results o :
§ 70"
Japanese HVs 80 li’
« Of 254 Japanese participants, 242 participants with an Mini-Mental State ) > ¢ 607
Examination (MMSE) score > 27 were analyzed. g 107
« Of these participants, the mean age was 44.1 years, 51.2% were male and ﬂ o 20
60.7% were educated over 13 years (vocational school, university, or higher 2 40- R ion Equati
i ] egression Equation
_educatlon) (T_able 1)' 50 Female 0-12 years: PST score = 81.63 - 0.47*Age
Primary endpoint 30| Female > 13 years: PST score = 76.43 - 0.29*Age
- The PST score was almost normally distributed (Figure 1). 40 Regression Equation ] 50 o5 30 35 40 45 50 55 60 65
« The mean = SD was 61.8 + 10.0, median, maximum, minimum, and Wiale: PST scofe = 8_0-74-0-44*A§e Age (Year)
values were 62.0, 37 and 88. 301 Fem?le. PSl,T sco:e - 7|8'52 ] |0'37 ,lAge | | | PST, processing speed test; SD, standard deviation
Secondary endpoint 20 25 30 35 40 45 50 55 60 65
« Mean PST scores were significantly different between participants with Age (Year) Figure 6. Z score regression line presented by CogEval
0-12 years and over 13 yeal.rs o.f.educatu:'m (Figure 2A). (B) 100 education — 0-12 years ----- > 13 years 35 — Regression
« Mean PST scores were not significantly different between males and 3.0
females (Figure 2B). 90 25- o O ° o, ° °
- PST scores tended to decrease with age (Figure 2C). 207 0 9% 9% "o 0 o %o 9 ° g8
. . — 1°8 ° o %0o 0 9, © © 0s20 80
Regression analysis 80 o © o, o 60 00 § g 0%g.0g o °°° o
i i - 1.0-° o . 0° —-8——0 =S 52— Ogoov0
* Regression analysis showed that PST scores tended to decrease with age o o O 05— 5 5 Bg T o8, 8 goo° o ©g2 ggo§8
(Figure 3). : S o B0 8 s o 0® % o et S0t e Bt
» Regression analysis showed a similar decreasing trend of PST scores with age N 60— ﬂ _0:5_083° o g0 o .
in both males and females (Figure 4A). o 1.0- ° o 0
« PST scores decreased with age regardless of education status, but in 50— 1.5
participants with 0-12 years of education, the slope of the regression line 204 ©
was -0.48 (with over 13 years of education, the slope was -0.34) (Figure 4B). 40| Regression Equation ) o5
* The slope of the regression line tended to be smaller in both males and 0-12 years: PST score = 81.16 - 0.48*Age 3.0 Regression Equation
females with over 13 years of education (Figure 5). 30-] = 13 years: PST score = 78.40 - 0.34*Age 3.5 4score=057+0.01%Age
I I I I I I I I I I I I I I I I I I I I
Z score analysis 20 25 30 35 40 45 50 55 60 65 20 25 30 35 40 45 50 55 60 65
- The z scores presented in CogEval tended to be higher than 0, regardless of Age (Year) Age (Year)
age (Figure 6)_ PST, processing speed test
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