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The MEMORA database

Data collected in memory centers of the Clinical and Memory Research Center of Lyon
Objective of the cohort: to investigate the factors associated with functional autonomy change
and with the cognitive performance and behavioral disorders changes over time.

Demographic Medical Scores specific to
information information neurodegenerative diseases
Available Available Available

v Age v/ Treatments v/ MMSE (memory)

v Gender v/ Comorbidities-

v/ Educational level

v/ Profession

(when the patient was working)

Tidentified through treatments (text field), comorbidities, antecedents (text field), and diagnoses in the hospital claim database 2
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Cohort et stages
Definitions
Definition of the cohort Definition of the disease stages
Inclusion period: 2014 to 2019
5 210 Alzheimer’s patients Mild NCD Major
and MMSE = 20 NCD

l Exclusion on age (< 50 or > 90)

4 672 patients

l Exclusion on comorbidities

Diagnostic Mild or Major set by a clinician

4 028 patients
Selection of patients with MMSE score « Mini Mental state examination »
mild NCD 30-item questionnaire assessing patient's memory
. and concentration (30: no dementia, O: dementia)
1,264 patients
with mild NCD
and MMSE > 20

1 Parkinson, Lewy body dementia, Frontotemporal degeneration, Glioma, Meningioma, Multiple sclerosis, Lupus, Antiphospholipid, Behcet syndrome, HIV 3
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Definition of a censored time to conversion
Modeling patients

Kaplan Meier:
Time to conversion - whole cohort

Visit 4
15t case: Major NCD
CONVERSION x
The patient converts during
the Study period T Observed event: Yes e
| Duration: time between visit n°1and visit n°4 -
Index visit -
Variables: what we know about
the patient at this date g 251
| Observed event: No 2
2nd case: i Duration: time between last visit and visit 1 g .
CENSORING :
The patient does not convert 8
during the study period

0 6 12 18 24 30 36
Months



Descriptive analyses

Distribution of the 190 features extracted from the database

1,264 patients

with Mild NCD
(and MMSE = 20)

Mean age

/17y.0.

+9y.0.

Gender
65%
of women

Presentation of other distributions in an interactive dashboard
to simplify the collaboration with medical experts

Comorbidities
(% of patients)

Depression
Hypertension
Anxiety

Vascuar cognitive impairment

I 545,

I 46%

I 38%

I 26%

Hypercholesterolemia /.. s 269,

Cardiopathy
Glaucoma / AMD / Cataract
Osteoarthritis

Stroke
Appendeciomy
Hearingimpairment
Prostate disorder
Diabetes

Osteoporosis

- 17%

N 16%

13%

13%
12%
1%
10%
10%
10%

CMRR

Centre Mémoire de Ressources et de Recherche

LYON

LINSTITUT DU
VIEILLISSEMENT

Educational level

= No diploma
Lower secondary education

m Post-secondary education

m Primary education
m Upper secondary education

Missing
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Univariate analysis
Kaplan Meier of the time to conversion with regard to each variable

Gender Vascular cognitive impairment

Probability
100 %
Probability
100 %

80 %
80 %
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S o
™ 13
0 6 12 18 24 30 36 0 6 12 18 24 30 36
Months Months
Female Male g _ Vascular cognitive impairment No vascular cognitive impairment g _
I 65.2 % | 368% p-value = 0.086 256 % I 2045 p-value = 0014

Presentation of other Kaplan Meier conversion times in an interactive dashboard
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Method: the survival tree o
. o . . . COhOI't ) patients
A mix between decision tree and survival analysis

. Vascular cognitive
Decision tree impairment

(machine learning)
« Find subgroups of patients

323 patients 941 patients

different .. yes o
+ -
F I Live at
emale home alone
Survival analysis
L the.qu thOt thelr . es 203 patients no 120 patients es 575 patients no 366 patients
censored time to conversion y TTC: 22 months TTC: 23 months ¥ TTC: 26 months TTC: 25 months
is significantly higher or lower »
Live at
home alone
yes 89 patients no 114 patients
TTC: 17 months TTC: 26 months



Method: subgroup selection among nodes

Conditions for a node to be selected:
V' % patients > 6%

v/ Subgroup's TTC different from
its complementary in the
cohort (p-value <0.1)

v/ Subgroup's TTC different from
its sibling (p-value < 0.1)

v/ Subgroup’s median TTC more
distant than 15% of cohort’s
median TTC

v/ Subgroup’s median TTC more
distant from cohort’s median
TTC than sub-group parent’s
median TTC

89 pat.
TTC: 17 m.

selected node

Cohort

®

120 pat.

114 pat.
TTC: 26 m.

1,264 patients

TTC: 25 months

Vascular cognitive
impairment

575 pat.

TTC: 26 m.

Live at
home alone

366 pat.

TTC: 25 m.
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A subgroup with an early conversion:

Median time to conversion: 16.9 months
89 patients (7%)

Characteristics:

1. Vascular cognitive impairment
2. Gender: Female

3. Live at home alone

16,9

§
-
g
=

200

6 12 18 24 30 36

Subgroup | Notin the subgroup
7% 93%



Method: selection of relevant subgroups
Representation of tree nodes regarding the number of patients and the median time to conversion

‘2 36
5
E 34 17 months _
5 89 patients (7 %) b
g 32 p-value < 103
I
. o 30 1. Vascular cognitive
Baggmg- g impairment
Train several survival o 28 § f_e"detrh: Femalle 0.06
+— = Ive a ome aione
trees with different ©
E 26 Whole cohort: 25.1m 0.05
subsets of features e e
. . 2 24 0.04
—> Obtain a variety of 3
0.03
subgroups = 2
20 0.02
8 0.01
0
16
60 70 80 90 100 110 120 130 140 150 160

Number of patients in the subgroup



Method: selection of relevant subgroups
Representation of tree nodes regarding the number of patients and the median time to conversion

‘2 36
s
g 34
k= p-value
g 32
» °
. o 30
Bagging: g o
Train several survival o 28 0.06
trees with different s
E 26 Whole cohort: 25.1m 0.05
subsets of features S T T
] ) S 24 0.04
—> Obtain a variety of B
= Exclusion area 0.03

subgroups 22

. o 0.02
17 months S, 0.01
89 patients (7 %) 18 °

p-value < 1073 /6/ pa— 0

1. Yasc_“'ar c:)gnitive 60 70 80 90 100 110 120 130 140 150 160
impairmen
2. Gender: Female Number of patients in the subgroup

3. Live at home alone

Use of the Pareto fronts to select profiles 10



Results
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6 subgroups of patients converting early / late from mild NCD to major NCD stages

. 25 months

® o
/ Cohort

17 months
89 patients (7 %)

p-value < 1073

13 months

1. Vascular cognitive
impairment
Gender : Female
Live at home alone

PR

32 months

128 patients (10 %)

p-value < 10

1. Middle and upper

intellectual professions

2. Age=sT79

3. Live at home not alone

v
o0

30 months
87 patients (7 %)
p-value = 0,001 (Wilcoxon)

1. Treated with an
anti-dementia drug
2. Employee or worker

Median time to conversion
between mild NCD
and major NCD

\

35 months
63 patients (5 %)
p-value = 0,019

1. Secondary education

2. Depression

3. Middle and upper
intellectual professions
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Conclusion

m The MEMORA database is a source of real-life information on Alzheimer's patients.

m Patients with a higher education converted later, as well as patients who took a symptomatic drug for
Alzheimer's disease. Whereas patients with vascular cognitive impairment converted earlier (univariate
analysis).

m Survival decision trees helped us to identify subgroups of patients converting early or late from mild to
major NCD stages. While the decision tree identifies combinations of features impacting the conversion
time (whereas a Cox model studies the impact of each feature one by one), the survival allowed us to
model a censored target.

m Forexample, living at home alone has a low impact on the entire cohort, but a big impact on the time to
conversion among women with a primary education or no diploma.
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Thank you for your attention

Martin Prodel : mprodel@hevaweb.com
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