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Frequency of Cl Tends to Increase Over MS Course

Proportion With CI (> 2 Cognitive Domains) in Each Patient Group
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Multiple Sclerosis Quality Measurement Set 2020 Update
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Table Multiple Sclerosis Quality Measurement Set 2020 Update

Title Numerator

Denominator

Required exclusions

Allowable exclusions

Cognitive impairment  Patients with MS were screened for

screening and follow-  cognitive impairment in past 12 months,

up for patients with MS and if screening positive, patient was
referred appropriately for further
evaluation and management

Patients with a diagnosisof Patient not seen in past 12

MS

months

« Patient declines to
complete a cognitive
assessment on date of
encounter

« Patient is not able to
complete a cogpnitive
assessment on date of
encounter

« Patient currently
receiving treatment to
address cognitive
impairment
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Clinical interview and standard neumlugic examination are

not very sensitive to detect cognitive impairment in MS, and
hence the need for a brief, accurate cognitive screening.u

12,

R.Dmerc; K, Shammi P, Feinstein A. Neurologist accuracy and ]Jredicting cognitive
impairment in multiple sclerosis. Mult Scler Relat Disord. 2015;15(4):291-295.
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Computerized neuropsychological assessment
devices in multiple sclerosis: A systematic Mo

L] © The Author(s), 2019.
review
Article reuse guidelines:
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Curtis M Wojcik, Meghan Beier, Kathleen Costello, John DeLuca, Anthony Feinstein, permissions

Yael Goverover, Mark Gudesblatt, Michael Jaworski 111, Rosalind Kalb, Lori Kostich,
Nicholas G LaRocca, Jonathan D Rodgers and Ralph HB Benedict; National MS Society
Cognition Work Team

Conclusion

Sewveral computerized tests of cognition are available
and applied in MS research. As they currently stand,
most CNAD batteries and individual tests do not yet
demonstrate adequate reliability and wvalidity to sup-
plant well-established conwventional NP procedures
such as MS Cognitive Endpoints battery (MS-COG),
BICAMS (Brief International Cognitive Assessment
for MS), or MACFIMS (Minimal Assessment of
Cognitive Function in MS). However, some tests (e.g.
certain subtests of the CDR., CBB., NeuroTrax,
CNSVS, C-SDMT, PST, and CSCT) possess psycho-
metric qualities that approach or maybe even exceed
conventional, person-administered tests and can serve
as useful screening tools or supplements to full assess-
ments. Further investigations of these CINADs, espe-
cially as they relate to ecological measures and
patient-relevant outcomes, are needed before wide-
spread implementation with an MS population.
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Clinical trial

Validity of a multi-domain computerized cognitive assessment battery for = f)
patients with multiple sclerosis it

Daniel Golan™’, Jeffrey Wilken““, Glen M. Doniger™', Timothy Fratto®, Robert Kane",
Jared Srinivasan®, Myassar Zarif, Barbara Bumstead®, Marijean Buhse®, Lori Fafard®,
Ilir Topalli®, Mark Gudesblatt®*

ABSTRACT

Background: Computerized cognitive batteries may facilitate the integration of neuropsychological assessments
into routine clinical care of patients with multiple sclerosis (PwMS).

Objective: To assess the construct and criterion validity of a computerized, multi-domain cognitive assessment
battery (CAB, NeuroTrax) in MS.

Methods: 81 PwMS and 15 healthy controls (HC) completed the CAB and a set of traditional neuropsychological
tests recommended for MS on the same day. Principal component factor analysis was used to assess construct
validity. For criterion validity, the gold standard definition of cognitive impairment was a score of =1.55D
below average on at least one cognitive domain, based upon traditional test normative data. Receiver operating
characteristic (ROC) analysis was used to examine the ability of the CAB to discriminate cognitively impaired
PwMS.

Results: Traditional and computerized tests of memory, processing speed, visuospatial and executive function
converged by factor analysis. Computerized tests detected cognitive impairment with 85% sensitivity and 70%
specificity. PwMS classified as impaired on only the computerized battery had significantly prolonged response
times and a higher rate of unemployment compared with PwMS classified as unimpaired on both batteries. Poor
executive function was more likely to be revealed by the CAB.

Conclusion: The specific computerized assessment battery evaluated is valid for cognitive screening of people
with MS and may be more likely to detect prolonged response times and impaired executive function.

Multiple Sclerosis and Related Disorders 30 (2019) 154-162

IN7NN 7w 0RO 112,07 D2IM 7710 79100 7Y RIS 12XN 2 N'XIA0'R YX¥A7 AIWN

NDIRNI DTN 'MoNN 71901 (nnarT? MRI)

NOWNY7 AT ,0'0'0aN DIITRWN DA 7710 ,N1'PN AR 17W N'0'0aN NDWNNY 791N

.NIY7 NNX Noon

A1712'09 ,710'V2 X9IA) NNRRNN NIWIN WY NIIX T2V N'0'02N NdIWNN NXK Y¥A7 N1

S219'0N1 ApYNN NX TOINNAI7NM1 X9N7 NNAIN [INQRN NIRXIN .(A1712'09N'1 IN/I ,MIp'Y

¥ "TIPON 'Vl 719'07 NI9I' 791UNN ,0'PN DI'X '0'01N [INAXN 7Y DIININ TWKRD
A1712'09N'11 7W N0 AIR/NARIDI09-N'1] YN WNN7 NIXN DTN (AT P10 NROIN
712y NNS021 D'7217NN D'OITIVOI NIXMNN 'S 7Y NNXNINIE NANNIN L710'YA IR9IN IX

.NXI91 NWIL DY 0'791UN

,0M1712'09 DI7XWA D177 O'DNN '97 ANI' V712N 2'DIND N'YWANT N'YW N7IXA D71V TUKRD

.NAaNImM NRAI712'09 NdYN 17 YXINT 'IXRIXION'0D IX 1A1712'09 719'07 n19oI' 910NN



Medical Technology TN \ '
Health Information 1 e

I I Innovation & Research n!h(fql:!;n - [
Directorate.

1

:D"T>IN D'MINN IY2 DN [INQRN XN INRD
N7NMn NNTTN INK 2pynl NINAXN )'7nnavirro .1

DIP'Y71 NDWNN? nixmn .2

ZNNQN NN'YAN Y INNA D1 [NARAN 7Y WIXENN YT NMYINNN 'S 7V NI NIzt nixmnn
'0NAIR/A1712'09N 1N [INAXN NN @

'VONMANR'T 12'09N [INAXN NN @

NMOKXD'0D WD e

MY 21712'09 7190 e

NI'DT XA 771000 '7XXI01D'09 YIV'I 7190 e

TIRON-2'01A171 '2'0 217 QIR'Y 7200 - PI0'WA RO N 7190
MIYPNN'KI'7 7190

N'MN5YN NIDWNN - e

MIXTN NIV DIF'Y §aX NNA0NA N'ARIOYN DIP'Y NN e

NNINN TYn 7¢.'X191 NPIOYN TOYN2 NIANWUN e

(Tw1 ni7'wo nnaon ,Nd>'MN NIXIAR) NIMNAN AFN?'NP NNA0N2 NANYN e

nxamyw' e

TIPON 'V DIF'Y

D'7IN 272 TIPONAID'Y 7V 0'W'A¥YN 0O71Y2 DIZ'Y 'TOIN] 1DV 0NN L,'719'0Nn VN
QIN'Y2EN'NIHIY-21 NTAY? N2 NR'WN MY 0TIV 07N 17910 TWKX NXI9 NWI0]

.01V 719'0N0 MIA 12 N7

NIX 19Y7 MUNY AN NIO0IAN NINATYNN 7W 2NN [1an7 ON'NN '2'0"217 DIRP'Y NN
771> 2'0AIEN DE'YUN .QM'0M217 DYIRY1 NNM DY OY D'WINR 2172 202170 TIRONN
7V N1001ANN 'IX'S NIMVIVOX 7Y DTN ,0"I7N D' TIRONN |IN'K D" 02D NYAIX
NTZIANN N'YA NIYNN [21 DN WIN'YN NYNLVNI DTV NTNARNN ,0NINYN DTI79N0N

.DTAIXN DY NITTINNNA N'YA1 Nd'NNAl D"I|7"7'7 nyTmn 119'va

Q172 DIP70 D'AINNA T7ANNY? DI'YN NN 7Y ,N¥I9 Y10 DY D'WIN 7 1Wpn]
72 X N77100 N'DIN NNO>WNT .TIAY NNNAEDTY7INM DTIRON L|ND'T AW - IT NTOITIR
,STINIQPI 019 719'0 NI7WNN WIAWA DY - DYS 7¢ NN 0'wTIN 6-3 Jwn7 0'ann

NX 'Miynwun |9IX2 19WY7 DI ,WUTINT NNK DAYAN npirnni JT\I|7'3.'7 apyn 'wasn ni'oal



Medical Technology TN \ '
Health Information 1 el

I I Innovation & Research n!h(fql:!;n |
Directorate.

1

YOTIY 'RID/MIR'W "A1712'09 719'01 NIXT CWR 72 ,NRT .0'9NNWUNN W '2'01p0 TIRONN

.N7NN7 0MIYREn 0'wan D' oY TTINNNY? '

[AT NOIPN IXT D'PNN X7 NXID MYV DY DFTTINNAN D'79101 7W DIP'wn D IDT7 21wn
IN "2'0217 "I7'Y 719'0 NOIRN W NINWON TWKRYT W' qUnnNn ynxn alinn ' oxX nT'n?
I2¥N2 NINNN IX 901 97NN INX7 [120,7910N0 7w 12¥N7 DXNN2 WTNN 719'00 N7NNN

NXRON/MIP'W A1712'09/21712'09N'12/790NN0 X9N 7w NX'MN 'O 7Y 7NN NINTPNN? DXNNA

102

NN

100 227 710'v2a ARDIN/A1712'09N'11 7W MW XN IX W' [INQNRND DX DX 7907 T
'WINT NI'D'Y90 NI'719'0 NNV TIN'Y? NWIN NN NYNT |2 120 .NWILU NX9IN] 0'7910N
[N D7D [N (710'w2 ARDIN/AAI712'091N'D) *A'0AIR7 DIR'YI [INQAN D'NNIMN VIXZnn

.N¥I91 NYAL '7IN7 D'TOINI NINDSINA

7¢ "N 'XN12I712'09N'1 7Y Mwn YN X WELR0M9A1Z0 DIR'WUN DX DX 7907 T
| | |
WUNY 2'0MIEN DIP'WN NI 0'9NNWA 36 757 ;nn'RNN DNWON NAYY RI0'WI NXOIN

Y

DUTIVY DIYNGNNA VIXZNN 'WIR 7W NNWONA X W' TIZON 'R DIRP'Y wnn'? 1)
NIX 1907 *T2 ZINNI ANPA D' NXIAP 0YNn NNSY AIWN ,90112 .NX¥I9 NYI0 DY D'WIRT?
NNYOKX, 0NN 707.0"007 U D.1n0d .0'9SNNWUN 7¥ N71TA NINDY w17 1A' Diz'wn
N D2910NN 2P 'RNXY 0TI [IN'R? NIwnmn (D'PNYNn ,0NNK) NIDIN NYD)

.DM'RNNN NWINIENOTTA v 79000 DA T 7Y N0 TN

TIPONA NI'KY 001N NID'W NIA'WN 117710 'A'01AIR DIZ'YWYT NIV'WA D |"X7 21wUNn
(1™2v 271n) NA'wn [PQAI9'WAL NIMAMVAIRZ NNDIN YW 27202 D' |7aY arvntapa

:(IIMNn 7'70) "2A'0270 DP'YA 17002 NITN7AY 19D 1IX'D N0 T 7Y AWy 19wl



Medical Technology
Health Information
Innovation & Research
Directorate.

TIWN
NINMAA 4

NP oW o

Description RCT characteristics Treatment duration Test used Effect size*
Restorative approaches
RehaCom™ Computer programme with training 23 patients with RRMS; RehaCom (n=12) vs active B weeks, two Paced Visual Serial Large
madules for various cognitive functions;  placebo (n=11); clinic-based training in attentionand  sessions perweek,  Addition Test
available in 27 languages; easy to information processing; therapist supervised 1h per session
administer; requires a therapist
RehaCom™* Computer programme with training 58 patients with RRMS; RehaCom (n=32) vs usual 10 weeks, CNS5 Vital Signs Medium
maodules for various cognitive functions;  clinical care (n=26); training in attention and two sessions per
available in 27 languages; easy to information processing in clinic-based or community ~ week, 1h per session
administer; requires a therapist samples; therapist supervised
RehaCom™* Computer programme with training 36 patients with SPMS; RehaCom (n=19) vs active 10 weeks, Brief International Large
maodules for various cognitive functions;  sham placebo (n=17); training was multimodaland ~ two sessions per Cognitive Assessment for
available in 27 languages; easy to home based but supervised by a therapist week, 1h per session  Multiple Sclerosis
administer; requires a therapist
BrainHQ™® Adaptive computer programme providing 89 patients with RRMS, 35 with SPMS, and 12 weeks, Neuropsychalogical Small to
exercises targeting speed, attention, seven with PPMS; adaptive training (n=74) vs active  five sessions per composite score medium
working memory, and executive functions  placebo (n=61); home based, remotely supervised; week, 1 h per session
results unavailable for four patients
Attention Process Adaptive programme of tasks and exercises 88 patients with RRMS; Attention Pracess Training 12 weeks, Paced Auditory Serial Medium
Training™ targeting focused, sustained, selective, (n=55) vs active placebo (n=33); home based but two sessions per Addition Test
alternating, and divided attention with supervision week, 1 h per session
Speed of Processing  Computerised drill and practice designed 21 patients with RRMS; speed of processing training 5 weeks, 10 sessions,  Digit Symbol Coding Large
Training™* specifically to improve processing speed  (n=12) vs no treatment control (n=9); community 30-45 min per
based session
Compensatory approaches
Modified Story Participants trained to use context and 86 patients with impaired learning, of which 5 weeks, California Verbal Learning ~ Medium to
Memory Technique™  imagery to improve learing and memory; 55 patients had RRMS; modified Story Memory two sessions per Test-Il large
computer-assisted administration Technique (n=41) vs active placebo (n=45); week, 45-60 min per
community based and therapist delivered session
Mental Visual Six 2 h individual sessions of visual 20 patients with RRMS; visual imagery training 3-6 weeks, Adapted autobiographical  Large
Imagery™”’ imagery training group (n=10) vs active placebo (n=10); clinic based one or two sessions  interview
with supervision perweek,
six 2 h sessions
General Training in compensatory strategies, 60 patients with multiple sclerosis; memory 8 weeks, one session  Brief Repeatable Battery  Large
compensatory explanations on different kinds of internal  treatment (n=20) vs placebo (n=20; relaxation) vs perweek, of Neuropsychological
strategies™® and external aids, mnemonics, mental control (n=20; information only); group intervention 1 h per session Tests
reviews, and error-free learning with four peaple per group; clinic based with
supervision
Self-generated Behavioural sessions traininginthe useof 24 patients with RRMS, four with SPMS, Six 1 h sessions Contextual Memory Test  Large
learning™ self-generated learning techniques seven with PPMS; treatment group (n=19) vs active

placebo (n=16); community based with supervision

Approaches to cognitive rehabilitation for patients with multiple sclerosis based on current knowledge.*** Articles were selected to show the breadth of available intervention techniques. RCTsrandomised
controlled trial. RRMSw=relapsing-remitting multiple sclerosis. SPMSssecondary progressive multiple sclerosis. PPMSsprimary progressive multiple sclerosis. *The effects vary by intervention type and cognitive tests
administered. Effect size was calculated by use of a web calculator, ™ with Cohen's d as the measure of standardised effect size. We defined Cohen's d 0-2-0-4 as small, 0-5-0-7 as medium, and 0-8 or greater as large.

Table: Suggested approaches to cognitive retraining in patients with multiple sclerosis
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