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World Health Organization
« Significant threat to health of all nations
» First chronic disease to be cited

aaaaaaaa

. . . i f iti li lained b
Dementia as Chronic Disease e B L o o paned by

« Genetics and environmental exposure

» Importance of risk factor modification “-

 Nondegenerative contributions >55%

 Less dementia by 50% if risks managed early %2%
* Risk reduction best managed by primary care

National Alzheimer’s Association

* Pre-dementia states
* Mild Cognitive impairment

u Residual cognitive
decline

u AD pathology
Cerebral infarction

u Cortical Lewy bodies

= TDP-43 pathology

* Pre-clinical AD
» Earliest stages are target of treatment

National Alzheimer’s Project Grant

Medicare Wellness Visit

« Patients must be asked about cognition at an annual
visit




The Brick Wall

- Cognitive tests
* Lack of time
* Inappropriate environment
 Nonstandard administration

* Uncertainty in
interpretation

» Ceiling, floor, and repeated
assessment issues

Medical evaluation

« Discriminating history
 Medication review

« Targeted neuro exam

« Essential objective tests

- Symptom and caregiver
management







The “Always” Event
Annual Cognitive Screen Pilot

INCLUSION

CRITERIA
«>/=70 years
*English fluency
*Visual acuity
adequate to read a
computer screen
*Able to hear (with
hearing aids if
needed)
Mechanical ability
to use a mouse

e .
I INSTITUTE
Wellness or well visit

Two primary care sites
go day pilot

EXCLUSION
CRITERIA

‘Dementia
diagnosis

*Acute infection,
exacerbation of
chronic illness

< 2 weeks post
antibiotic therapy
< 30 days post
hospitalization




NIH Toolbox TOB

Standardized for 5-85 years _
*  FDA medical device regulation
Utilizes Item Response Theory _ _
and Computer Adaptive Testing ° Public domain, royalty free
to limit items, increase precision
« Continuously updated and revised
Adjusts for education and

performance (ceiling, floor effects Shorter than standard
reduced) neuropsychological tests (30-

60min)

Random variations in items allows o |
for serial testing - May be administered by any trained

technician (medical assistants, etc)

Instruction and administration

standardized 16,000 subjects for calibration and

validation

4,859 subjects 3-85 administered all

Interpretation standardized
measures




Toolbox Tests vocabulary
_ _ Word-picture match
Executive Function Reading
Pictures same or
different Working Memory Episodic Memory
Executive Function See animals Visual
(Reaction time) Recall in order of Recall successively
N R — smallest to largest longer sequences of

Executive Function pictures depicting
Stroop activities in the park
Color or shape
match Episodic Memory
Verbal
Ado
| 15 word list
Executive Function See animals and food learning

Recall in order of
smallest to largest food
then animals

Digit-symbol




Primary Outcome Measures

# Patients screened vs eligible

# Screen failures who return
for evaluation

2

Medication review __f‘,.-

=
Screening labs done =
MRI/CT done _if ’k
Specific diagnosis r —
Acetylcholinesterase inhibitor £
treatment

Social work call/conference



Focus Groups

48 clinic patients 70-89y
Knowledge, fears and
misconceptions regarding
brain health and dementia
*Brain health brochure
*Test-taking tip card
*Feedback on NIH Toolbox




Enroliment and Eligibility:

Visits

Reasons for Ineligibility

85 12 11

B Wrong type of appointment
(not well visit)

@ English not sufficient

O Not physically able to use a
mouse
O Visual problems

O Hearing problems

B Existing diagnosis of
dementia

® Less than 2 weeks post
ABT

I Less than 30 days post
hospitalization

O Previously offered and
accepted

B Previously offered and
declined

B PCP declined to ask/felt
not appropriate

*3366 visits among 12 IM
practices of patients >/=
70y

«2/5 of visits fit well
criteria

*Visits occurred in 2268
unigue patients

1/5 of visits in >85y,
high risk

*Small proportion
physically ineligible (3.6%)

*0.3% visual deficit
*0.3% hearing deficit

*3.0% not able to/never
used mouse

*1255 visits met eligibility
requirements



Offer and Acceptance Eligible
1182
Patients
- Offered
*Majority of those offered accepted
*%4 accepted °07
*Of groups offered vs not offered 43%
*No difference in gender ¥
*Trend for >85y not offered Accepted Declined
Of (p=0.05‘7<3[) d vs declined 387 120
*Of groups accepted vs decline 0
*No difference in gender 76% 24%
*No difference in numbers >85 ¥
Majority of eligible not offered screen Screened
-May reflect MA or MD bias 221
*MA tester/MD dyad highest offer rate 57%

Lead physician most overall offers

Sites Lead dyad avg. | Site avg.
Farmington 53% 36%
Sterling Hts 50% 21%




Demographics (screened)

Gender, n (%) |Female 106 (48%)
221
Male 115 (52%)
Education, n(%) < High school 15 (7%)
HS or 61 (28%)
equivalent
Some college 68 (31%)
Bachelor’s 36 (16%)
degree
Post graduate 41 (19%)
degree
Age 85+ Yes 25 (11%)
No 196 (89%)
Age Mean (SD) 76.8 (5.4)
Median (Range) 76 (70 to 92)

No gender differences
Education
e <1/10 <high school

e >1/4 high school
degree

e >1/3 college or
above

Most screens in
younger

e Median 76y
e 1/10in >85y



Diagnoses:
Toolbox + Supplemental

100%

90%
80%

70%

60% -

50%

40%

30%

20% -
10% -

0%

Full Toolbox and Supplemental Tests
Diagnosis by Age

70-74 75-79 80-84 85-89 90-95 n=2
n=80 n=47 n=42 n=13

@ Neuro Referal
0O Redo

mAD

m MCI

O Normal

*MCl increased
from 45% to 66%

*AD diagnosis
higher in 85-8gy/o

eOverall
eNormal 43%
*MClI 52%
*AD 3%
*Non-AD 1%



Diagnoses:
Toolbox without supplements

100%
90%
80%
70%
60%
50%
40%

30% -

20%
10%
0%

Full Toolbox Only
Diagnosis by Age

@ Neuro Referal
O Redo

mAD

m MClI

0O Normal

70-74
n=80

75-79 80-84 85-89 90-95 n=2
n=47 n=42 n=13

*MCl increased
from 42% to 70%
fromage 70to 92

*No AD diagnosis
eOverall
eNormal 52%
*MCI 47%
*AD 0%
*Not AD 0.5%



AD: more than plaques

Risk factor

Diabetes 40%
Mid-life HTN 60%
Mid-life obesity 60%
Inactivity 40-80%
Low education 40-80%
Smoking 60%
Depression 90%
Cognitive inactivity (unknown)

Barnes D, Yaffe K The projected effect of risk factor reduction on
Alzheimer’s Disease Prevalence. Neurology 2011; 10:819-28



Modifiable factors: Metabolic
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- Inflammatory and vascular risk
*  80% of normal and MCI overweight or obese
+ 35% obese
* Incidence diminishes with AD
« >50% normal and MCI glucose intolerant
* incidence diminishes in AD




Modifiable factors: Vascular

133& 100%
80% - o I
70% - 0% —
B0% | (O LOL 100+ T0% -
50% — | oLDL 70-99 60% | [o140+
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10% — 20% —
0% - : : 10% |
Normal MCI AD Pre- 0% . . T
existing Normal MCI AD pre-
dx existing dx
LDL cholesterol Blood pressure

Vascular comorbidity and stroke
risk
*30% with LDL>100

+20% with uncontrolled hypertension
*  Worsening with AD




Modifiable factors

Medication side effects
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AD pre-existing
dx

Sedatives

100%

90%
80%
T0%
60%
S0%
40%
30%
20%
10%

0%

Mormal MCl F" re-ex Ehng

Antlchollnerglc burden

|9+
av-8
056
03-4
o1-2
oo

- Medication review
13% normal and MCI on a sedative
Anticholinergic burden high in all groups
*  40% with score >/=3
* highest burden score in AD




Outcomes

40% office visit follow-up  Underperformed
= % diagnostic visit with PCP " 73% partial Iabs. ordgred
= >1/3 met with MSW = 27% MRI or CT imaging

, = 3% sleep clinic referral
= 1/3 met with PCP and MSW = 4% prescribed AchEl tx
same day



NIH Toolbox and Dementia

- Patient acceptance
high
* Expect memory testing
as part of health care
- MA administrators
e Career enhancer

» Key to success of follow-
through

* Consolidated training
* Practice patients

- Physicians skeptical
* Bias against diagnosing
dementia or MCl
* Consider brain health

strategy
* Use of NP as proxy for dx

* Low diagnostic and
management follow-up

* Low use of social work

e Modifiable risk factors in
normal and MCI groups
high
* BMI, metabolic syndrome
* Medication side effects




NIH Toolbox and Dementia

- Toolbox performance

e Good overall trends in
detecting MCl vs normal

* AD/dementia diagnosis
low detection

* Add fluency measures
* Add CERAD or written
memory tasks with delay
and recognition
* Need more validation

with clinic standard

- Special considerations
in elderly for
* Mouse training
* Keyboard alteration
* Extratime: 60-90 min.
* Hearing

* Improved acoustics
* Written memory tests
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Vision

A World without Alzheimer’s
But until then,

A World that can treat
Alzheimer’s



T NIH Toolbox

MOITOR

—I—Q—Q_____LBO_& 2« Assessment of Neurological and Behavioral Function

EOENITION

For more information
visit
www.nihtoolbox.org
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This project is funded in whole or in part with Federal funds from the Blueprint for Neuroscience Research and the Office of Behavioral
and Social Sciences Research, National Institutes of Health, under Contract No. HHS-N-260-2006-00007-C.




Medical Assistant Role

*Training essential
Y2 day, 1 day, Y2 day at Northwestern
*Practice on volunteers from clinic/focus groups
*MA without consolidated training struggled
*Instruction manual modified
*Spiral flipbook mounted on book support
Instruction on voice, demeanor, nonverbal cue
«Sample answers/responses to problems during tes J-
- Nodal support of the process

sEmbraced enhanced role
*Ensured follow-up with physician

b | [OVE BEING *
 d MEDICAL
y aSSISTaNT!




Toolbox
Administration

General

Speak slowly and exaggerate pauses
at commas, periods.

Change inflection to emphasize a
command or important concept.

Look at patient as much as possible
when reading directions and ensure
they are attending to you while giving
instructions.

Be positive in your comments,
especially when patients appear
frustrated or angry

Introduce the tests as “games” or
“tasks”; avoid use of the word test.

Be mindful of facial expression, voice
inflection, and gestures that may
unintentionally inform patients of
right or wrong answers.

Sample answers to common problems or questions:

- Patient talks about unrelated topics during a task

. “Stay focused on what we are doing and don't talk about other things; you will do better on
the game.”
- Patient requests to go to the bathroom during a task
. “Let’s finish this task first and then you can have a bathroom break.”
- Patient asks to stop the test or appears frustrated.
. “Let’s finish this task and then take a break.”
. Offer a snack, a bathroom break, a walk, or distract with a conversation, humor, or jokes.

It's good to make someone who is ill at ease laugh.

- If giving up too quickly, encourage:

. “Scratch your head and some more answers may fall out”

. “Keep trying; sometimes the answers are slow in coming”

. “It's OK to guess; guessing is good”

-Patient worries about how they are doing

. “Everyone has trouble with some of these/this task/s.”

. “Don’t worry about how you are doing, just focus on what you are doing.”

. “This task is only one way in which we look at brain function. Don’t worry about how you
do on this part. Your doctor will also look at other things that may relate to thinking and
memory”

. “This task is to help us find a way to help you. If this is hard, we need to know why and then

find a solution.”

-Patient asks why they are doing this test.

. “This is a way to evaluate brain health and keep the brain functioning well. It's just like
measuring cholesterol or doing a colonoscopy; it's a way of preventing problems or finding
out about changes in thinking before they cause a problem”

-Patient asks if they have Alzheimer's disease or dementia

. “This task provides only one piece of information that is needed to know about how the
brain is functioning. We can't tell if you have dementia or Alzheimer’s disease just based
on a test. Your doctor will do other tests to help find out about whether or not you have
that/those problems.”

-Patient asks to see spouse or family member or seems worried about where they are.

. “Your husband/wife/family member is meeting with the doctor/nurse/social worker and
will be back when they are done”.
. “Your husband/wifeffamily member went to the bathroom/to get a cup of coffee/answer a

telephone call, etc., and will be back when they are done.”

-Patient asks same question repeatedly.

. Provide a variation on the previous answer to their question.

. Do not ask them to try and remember; they cannot.
-Patient appears lethargic, sedated, difficult to keep awake

. Cancel testing

. Return to primary care doctor for evaluation of infection, illness, medication side effect,

sleep disorder

. Note in comments section that patient was lethargic and that testing was cancelled.
-Patient verbally or physically threatening

. Cancel testing

. Institute appropriate procedures for managing difficult patients

. Note in comments section that patient was threatening and that testing was cancelled.




Environment

Dedicated room, free
of distraction

Separate appointment
from clinic visit

Focus group and
physicians concerned
regarding spurious
effects of lack of
sleep, hearing, vision,
test anxiety

As part of your annual physical, your Doctor has ordered a test to
evaluate your brain health. The purpose of the test is to help your Doctor
determine if he/she needs to take any specific measures to keep your
memory and thinking at its best. While the test is taken on a computer,
you do not need to have prior experience operating a computer. A
trained technician will administer the test, and be there throughout the
test if you have questions or need any help.

We recommend that this test be scheduled on a day other than your
Doctor’s appointment, so that you are well rested and have a chance to
make a few simple preparations.

*Get a good night’s sleep the night before your test but avoid sedatives,
over the counter or prescription sleeping pills, and alcohol. Melatonin
is acceptable

*Make sure to eat your breakfast or lunch
*Take your usual medications

*Bring your reading glasses

*Wear your hearing aids if needed
*Empty your bladder before you come

This test was developed by the National Institute of Health, and takes
about an hour. Your Doctor will either send you a letter with the results,
or call and ask you to come back to discuss the results at another office
visit.
Please call at least 24 hours in advance if you need to
reschedule your appointment.




“F", Fruits/vegetables Delayed Free Recall
Delayed recognition

Category fluency Savings ratio

>12y >12y

Men 18.3 (4.5) 13.8 9.3 Men 81.5% (19.6) 61.9 42.3

Women 17.2(4.2) 13 8.8 Women 85.3(18.9) 66.4 47.-5

<12y  14.4(3.7) 10.7 7 <12y  89.7(17.3) 72-4 55.1

Letter fluency Delayed recognition

>12y >12y

70-79  11.8(3.2) 8.6 5.4 Men

80-89  13.1(4.1) 9 4.9 +Yes  9.5(0.8) 8.7 7.9

+ No 9.8 (0.5) 9.3 8.8
Total + 18 16.7

MCI Women
>/=1 domain 1 SD below norm +Yes 9.7 (0.7) 9 8.3
1 domain with 25D below norm + No 9.9 (0.3) 9.6 93
Dementia Total + 18.6 17.6
>[/= 2 domains with 25D below norm <12y
Alzheimer’'s dementia +Yes  9.3(1.2) 8.1 6.9
Meets dementia criteria and +No  9.9(e.3) 9.6 93
Memory >/= 25D below norm Total + 17-7 16.2
Semantic fluency >/= 25D below norm




Diagnoses

N=221
Toolbox with Supplement Final PCP diagnosis
Diagnosis o Normal
2% 39, 89 4%
3% = MC|
® Normal
W AD

m MCl
WAD M Implied MCI
H Non-AD 4%

® MCl/dismissed
® Insufficient

M No dx

Non-AD diagnoses not investigated

Two AD diagnoses dismissed

MCI diagnosis most variable follow-up
Ya MCI acknowledged
about 72 diagnosis implied, not stated
about 15% dismissed



Notification

Diagnosis Phone Office
call letter

Normal (86) 28% 0.03% 39% 30%
MCI (115) 8% 39% 32% 21%
AD (7) 14% 86% -- -
Non-AD (3) 67% 33% -- —
No contact -- — - -
(10)

Physicians did not counsel over 2 of MCI patients
Dementia diagnoses were given over the phone
Some patients did not receive any feedback (10/221)



BMI

WHO guidelines 2000
o Chsfcaton

<18.5 Underweight
18.5-29.4 Normal
25.0-29.9 Overweight
30.0-34.9 Class 1 Obesity
35.0-39.9 Class 2 Obesity

>/=40.0 Class 3 obesity



Dementia risk score and diagnosis

HgbA1C >/=6.0 0.4
LDL >/=100 0.6
BMI >/=30.0 0.6
Anticholinergic burden @med ACB 2 or 3 0.4/medication
100% E—— - ) 24
For all 221 patients gg:f w22
X=0.87 +/-0.54 (0-2.4) 70% ] :f.s
None of the differences gg:ﬁ: @1.6
between the different 0% | E::;
diagnoses were 2;::: 01
significant. 10% m0.8
0% . : 1 | @0.6
Normal MCI AD pre-existing | 004
dx oo




Handling dementia

*Physicians view cognitive test as
definitive for diagnosis o
» Few followed up with EMR Cognitive
template, MR, lab tests
» Diagnosis given over phone or
significance minimized
Bias towards idea that nothing can

Behavior

be done, don’t diagnose History Neuro exam
*Higher standards for report with
Toolbox
* Detailed description of each
test Objective

* Range of scores

« Cut-off scores

* Relationship to anatomic brain
regions

tests



10-15 minutes training Cover keyboard except
Button click instead of  for keys needed

right/left click Plan for 1 and 1/2h test
Add special mouse time
training

14 tests incomplete

Anecdotally, more
complained

Consider written
version of memory
tests
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