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Dementia 1s a continuum

The continuum of Alzheimer's disease
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Clinical Characterization of MCI
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A conceptual framework for research on subjective cognitive
decline in preclinical Alzheimer’'s disease

Frank Jessen®?C" Rebecca E. Amariglio” Martin van Boxtel®, Monique Breteler:, Mathieu
Ceccaldi’, Ga&l Chételat?"!i, Bruno Dubois®, Carole Dufouil', Kathryn A. Ellig™, Wiesje M.
van der Flier", Lidia Gloczik", Argonde C. van Harten", Mony J. de Leon®, Pauline
McHugh, Michelle M. MielkeF Joze Luis Molinuevol, Lisa Mosconi®, Ricarde S. Osoric”,
Audrey Perrotin?i, Ronald C. Petersen', Laura A. Rabin®! Lorena Rami®, Barry
Reisberg™", Dorene M. Rentz", Perminder S. Sachdev” Vincent de la Sayette?N.l Andrew
J. Saykin", Philip Scheltens!, Melanie B. Shulman®, Melissa J. Slavin®, Reisa A. Sperling®,
Robert Stewart’, Olga Uspenskaya®, Bruno Vellag®®, Pieter Jelle Visser®" Michael
Wagner® Pt and Subjective Cognitive Decline Initiative (SCD-I) Working Group




%

Not normal for age

No dementia
n

No

Amnestic MCI ‘Nummnﬁﬂc ﬁ\

MCI Criteria Amnestlc MCI Arnnesth: MCI ‘mmm\ iwm\
Key Symposium
DSM-5 H—Wrmmmﬁ—!d
MCl due to AD | I

« Uncertain

memedare_Plusbomarkerfor B O%___ MRlorFOGPETortay
won  __PusbomateriorAp > Whlor OGPETortau

Prodromal AD | Plus biomarker for Ap or tau/Ap




l miﬂve :nmEIaint

Not normal for age
Mo dementia
nitive decline

No

Nonamnestic MQ
Single

nonmeémory |No
itive domain

Amnestic MCI H Amnestic MCI \ ‘Nﬂnamﬁeﬁti:Mﬂ\ ‘Hnnamnesticmcl
FTD DLB

:
|

*“3' = AD . AD
i

VCl vCl







EVALUATION




Diagnosis
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Mild Cognitive Impairment







CT versus MRI: GCA




Medial temporal lobe atrophy (MTA)

Retlects pathology
» Reflects Braak stage in AD

Correlates with memory

» Strong relation learning/recall

Early diagnosis of AD
» Differentiates Controls-MCI-AD

Predicts conversion to AD in MCI

» Low hippocampal volume predicts AD
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Cortical AChE activity in MCI

Is assocliated with progress to
d .14! Converted to AD [month of detected conversion]

0.12

0.104

Alzheimer Center

SN NANE

[14] [18] [18]

0.00 -

0.14- No conversion to AD within 18 months

1@000

Herholz et al. Neuroreport 16:1431-1434 (2005)

VU medisch centrum




["'C]PIB in MCI

0086

Alzheimer Center

oo

Logan DVR
Control MCI-2 MCI-4 AD

“‘normal like” or “AD like”

Price, 2005; Rowe, 2007; Pike, 2007; Forsberg, 2007; (
Kemppainen, 2007 VU medisch centrum \/#”



_ Mild cognitive
Cognitively normal impalrment Dementia

= o

MCI
imaging
MRI /CT
FDG-PET

Amyloid-
PET

FDG-PET

=
Ll
ci
=
=
=
E
=T

Tau-PET




Diagnosis




Memory complaint
in elderly

Mild behavioral No memory Subjective memory Objective memory
symptoms (MBI) complaint complaint complaint

Neuropsychological 2/3 abnormal, i.e. N
Imaging - abnormal testing (NPT) - abnormal labs, e lal;qs},’};naglng,
abmnormal (1.55D imaging, NPT

All investigations Abnormal labs -
normal treat cause

Mild cognitive
Rule out depression imairment
(Amnestic)

Correct labs, if

Imaging suspicious
abnormal EINg SUSP

Memory complaints Check Apo E4 Check biomarkers, NPTabnormal (1.5

still persist status if possible sD)) NPT normal

If negative, keep a Mild cognitive
6-monthly follow- impairment
Wy (Non-amnestic)

Subjective cognitive If positive, can
impairment consider Donepezil

Annual follow=up Lifestyle
with repeat modifications (diet,
investigations exercise)




Progression Risk MCI to AD




Quantitative gait analysis
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Pre MCI Motor changes
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Motoric Cognitive Risk Syndrome and the Risk
of Dementia

Toe Verghese ! Cuiling Wang,? Richard B. Lipton,? and Rose Holtzer?

IDepartment of Neuralogy and *Depattment of Epidermiology and Fopulation Health, Albert Hinstein Ceollege of Medicine,
Yeshiva Uhiversity, Brons, New Yerk,
*Ferkanf School of Paychology, Yeshiva University, Broms, New York,

Address corraspondance to Joe Verghese, MBEBS, Division of Cognitive & Motor A gng Saul B Korey Department of Meurology, Albert Binstain
Collags of Madidne, 1165 Morns Fak Averme, Bonsso 201, Brore, MY 104681, Email: (o2 verghess@ainstein yu.adn

Bucheronrd, Despitz prowing avidence of links tetwsan gait and cogrition in aging, cognitive risk asszssments that
imneorporate motone sgns have not been swamined. We songht to validate a et Motoric Cognitive Bisk (M CED) syn-
drome to identify indi widuals & high nsk of developing dementia,

Metbods, "We zvaluatad 97 commumnty rasiding indisiduals aged 70 and clder participating in the Einstsin A gng
whdy over a median follow-nptime of 36 2 months. MCR syndrome was defined as prasence of cogrative com plaints and
sloim gait (one standard desation telodw ags- and ses-specific gait speed means) in nondementad individuals. Cox moodsls
werz nsad to evalnate the effact of MCE syndromes on the risk of developing demantia and smbiypes.

Results, Fifty-tiwo participants met critenia for MCE syndrame at bassline with a prevalence of 7% ($5% CL 528,
Pravalance of MCE incraased with age. Participants with MCE wer= at higher risk of developin g damentia (harard ratio
[HE] adjustad for age, sex, and education: 327, %5% CL 15356520 and vascular dementia (adjusted HE: 12,81, 20%
CL 498-32.97). The associahion of MCE with risk of dementia or vascular damentia ramansd significant 2ven after
accounting for other confoundars and diagnostic overlap swith “oognitive™ mild cognitive impatrment syndromes mbtypes.

Comelsions, A motor-hased MCE syodrome providas a chnical approach to identify ndivduals st high sk for
demnentia, sspevially vastular dementia to targst for further investigations and who may bensfit from prevantive
interventions.

Receved Febvomry 0, 2052, Accepded dugust &, 2002



Criteria for MCR
JGMS 2012 Verghese et al.




Motoric Cognitive Risk Syndrome and the Risk of
Dementia
Joe Verghese,et al.




[ Figure 1 Prevalence of motoric cognitive risk syndrome

site N ES (95% CI) Weight

Bl [ 1398 A I A ! A AA A Ae A AaaY - A
Belgium 82 : + 0.12 (0.05, 0.19) 247
Canaaa 5s ~ UL 1Y (U, U2 e
P China 6539 ! - 0.12(0.11,0.13) 518
O O 1 e d France 355 : —— 0.16(0.12,0.20) 3.96
Ghana 2382 - 0.09 (0.08, 0.10) 5.10
India (Kerala) 271 | ——%—— 0a5(0.11,0.20) 371
India (SAGE) 3377 ;| 0.13(0.12,0.14) 511
Pr e V a. 1 e nC Israel 463 —_—— 0.10 (0.07,0.12) 453
Italy 975 —— 0.08 (0.07,0.10) 492
Japan 514 |—— 0.13(0.10,0.16) 442
e Of M C R Korea 549 — 0.10(0.08, 0.13) 459
Mexico 1442 - 0.11(0.09,0.13) 496
Russia 1708 “< 0.10 (0.08,0.11) 5.03
SAfrica 1743 —-— | 0.05 (0.04, 0.06) 5.13
Switzerland 344 —_— 0.07 (0.04, 0.09) 454
UK 173 —— : 0.02 (0.00, 0.05) 472
USA (CCMA) 326 —I—:- 0.07 (0.05, 0.10) 445
o ] O 7 USA (Hispanic) 2138 -.-: 0.09 (0.07,0.10) 5.00
o USA (LonGenity) 510 —.:— 0.09(0.07.0.12) 459
USA (MAP) 1371 : — 0.13(0.12,0.15) 4.90
USA (ROS) 1041 | —— 0.13(0.11,0.15) 4.80
Overall (I-squared = 94.2%, p = 0.000) ¢ 0.10 (0.08,0.11) 100.00

NOTE: Weights are from random 1

effects analysis :

I T
0 1 2

Prevalence estimates (ES) for each study are graphically represented by small diamonds and 95% Cls by horizontal bars. Gray boxes surrounding the dia=
monds graphically represent study weighting in the analysis, which is also shown in the last column. The large diamond is the pooled prevalence estimate.
Pooled effect estimate was similar for random- and fixed-effects model. The vertical dotted line represents the prevalence estimates of the pooled result.
CCMA = Central Control of Mobility in Aging; Cl = confidence interval; MAP = Memory and Aging Project; ROS = Religious Orders Study; SAGE = Study on
Global Ageing and Adult Health.
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Incidence MCR by age
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.
GOOD Consortium

Dementia Pooled Hazar ratio
All dementia’s 1.53
Vascular Dementia 1.79
Non-Alzheimer dementia 1,89
Alzheimer dementia 1,03
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GOOD project




|
GOOD project




AUC= (LEZ

Moddel 20 MNormal versus Cognitive Dmpeairmeent

exp (1,75 + 0.24 x 5P g specd — 2054 x UF
normalised gait specd + G.4% x FP normalised steps
por meter — 2301 x UP nommalised sieps per meter —
T.32 x OW steps per meter + 5.24 x AW steps per
mcier + 184,63 x SFP steps per meter)

Formula Predicted Probabalmy =

exp (42.53 + 2,45 x gender — 63.56 x FP cycle time
variabdility — 0007 x FP gait speed — 85.91 x CW
normalised gain specd + 12,28 x 5P gan speed -
13.38 x OW sigps per meter + 742 x UP steps per
meier)

Cun-of T (L35
Scnsitivity (LET
Specificity 0.3

Acouracy 7O

Cun-of Tt (L43
Senzitivity (098
Specificity (.38

Acouracy S99



http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0178566

Not recommended or no standarization for predicting
progression in MCI




Pharmalogical Treatment




Pharmacological Treatment




Non-pharmacological Treatment
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