Mindful of your Waistline:
The Relationship Between Obesity, Brain Atrophy,
and Cognitive Decline
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What is obesity?

Weight Categories Based on BMI

Under
Weight

<18.5

Healthy
Weight

18.5-24.9

Overweight

25.0-29.9

Obesity

30.0-39.9

Severe
Obesity

-

>40



Poll #1

What percentage of the adult population have obesity or

overweight?
a) 13%
b) 39%

c) 52%



Incidence and health consequences of obesity

I I Our World
Obesity in adults, 2016
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Incidence and health consequences of obesity

Obesity is highly prevalent in Canada.
1in4 1in9

3 I?r::g;:gglgre orted * Canadian adults TT*T rH| Canadian adults had
x | : 199855 were obese as TT*T class Il or lll obesity (BMI
prevalence from of 20136 =35 kg/m?) as of 2013¢

Health Examinations and Nutrition Survey data from 2003-10.

Studies have shown
various health 5-8 times || 2-fold 2-3 times

consequences of
) greater prevalence of greater prevalence of greater prevalence of
class Il obeSIty:‘°“2 type 2 diabetes™ hypertension'® coronary heart disease'®

1.3 times 5-fold >17 times | | 2-3 times

greater prevalence of greater risk of major greater prevalence of greater prevalence of
dyslipidemia'™ depression' sleep apnea' osteoarthritis'™

Multiple chronic diseases are associated with obesity."

www.rethinkingobesity.ca

5



Obesity in adults is related to cognitive decline
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Quartile Quartile
Bioimpedance total body adiposity Visceral adipose tissue
Percentage of BF sex-specific quartiles ;’o\:alue Visceral adipose tissue sex-specific quartiles fo\:alue
Variable 1 2 3 4 trend® 1 2 3 4 trend®
MoCA score 27.1(27.0-27.1) 27.0(26.9-27.1) 27.0(26.9-27.1) 26.8 (26.7-26.9) .003 27.2 (27.1-27.3) 27.2(27.1-27.3) 27.1(27.0-27.2) 27.1(27.0-27.2) .19

Anand et al., 2022



Obesity in adults is related to brain changes

Garcia-Garcia et al., 2022
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Poll #2

What factors link obesity and cognitive decline?

a) Changes in brain vasculature
b) Neuroinflammation
c) Changes in the blood brain barrier
d) Dyslipidemia
e) All of the above



Association Between Midlife Obesity and Its
Metabolic Consequences, Cerebrovascular Disease,

and Cognitive Decline @
Filip Morys ™, Mahsa Dadar, Alain Dagher
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Association Between Midlife Obesity and Its

L 3 uk
Metabolic Consequences, Cerebrovascular Disease, b")bamk
and Cognitive Decline @

Filip Morys ™, Mahsa Dadar, Alain Dagher
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Grey
matter
changes

Cognitive
decline
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Summary of mechanisms relating obesity to brain changes

Inflammation

Insulin
resistance

Abdominal
obesity

Dyslipidemia

Hypertension

- Morphological and
physiological alterations
in cerebral vessels

- BBB dysfunction

Cerebral
hypoperfusion

Diminished
grey and white
matter integrity

Garcia-Garcia et al., 2022
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Association Between Midlife Obesity and Its o uk
Metabolic Consequences, Cerebrovascular Disease, b'“bamk

and Cognitive Decline @
Filip Morys ™, Mahsa Dadar, Alain Dagher
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Obesity-Associated Neurodegeneration Pattern Mimics Alzheimer’s ° uk
Disease in an Observational Cohort Study b'ob amk

Article type: Research Article

Authors: Morys, Filip® " | Potvin, Olivier® | Zeighami, Yashar® ¢ | Vogel, Jacob? | Lamontagne-Caron,

Rémi® | Duchesne, Simon® 9 | Dagher, Alain? | for the Alzheimer’s Disease Neuroimaging Initiativel ALZHEMER's DISEASE

NEUROIMAGING INITIATIVE

t-values t-values
a Full AD sample

Alzheimer’s disease patients o
vs.
healthy controls

Spatial correspondence:
p=0.363

o oo p=0.0103
Lean Alzheimer’s disease patients - Obese . X
vs. vs. «  Spatial correspondence:
healthy controls lean individuals " 9_3063'4(:]82
n=330 - n=330 p=0.
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Interim summary

Obesity leads to brain changes and cognitive decline

Obesity-related brain changes are similar to those in Alzheimer’s disease



Poll #3

Can weight loss lead to improvement of neurocognition?

a) Yes
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Bariatric surgery

Weight Change From Baseline, %

Patients undergoing RYGB
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Cognitive improvement after bariatric surgery

A

Meta-analysis of cohort studies about the short-term effect of bariatric surgery on cognitive domains and subdomains.

Surgery group

1.4.1 Composite memory

Alosco, 2014b 576 1068 63 -0.75 1207
Prehn, 2019 0 085 40 006 072
Prehn, 2019 (RYGB) 001 078 17 006 072
Prehn, 2019 (VSG) 0 08 23 006 072
Subtotal (95% CI) 103

Control group

23
29
29
29
52

Heterogeneity: Tau? = 0.16; Chi* = 3.58, df = 1 (P = 0.08); I = 72%

Test for overall effect: Z = 0.77 (P = 0.44)

1.4.2 Immediate verbal memory functions

Gunstad, 2011 055 234 109 -091 228
Mackey, 2017 059 123 12 032 115
Miller, 2013 168 1167 95 -319 184
Subtotal (95% CI) 216

Heterogeneity: Tau? = 0.00; Chi* = 0.91,df = 2 (P = 0.63); ¥ = 0%

Test for overall effect: Z = 4.19 (P < 0.0001)

1.4.3 Immediate visual memory functions

Mackey, 2017 69 1545 12 52 1244
Subtotal (95% ClI) 12

Heterogeneity: Not applicable

Test for overall effect: Z = 0.30 (P = 0.76)

1.4.4 Working memory

Mackey, 2017 799 17519 12 196 11878
Pearce, 2017 44 1666 10 23 14.03
Subtotal (95% CI) 22

Heterogeneity: Tau? = 0.00; Chi* = 0.21,df = 1 (P = 0.65); I = 0%

Test for overall effect: Z = 0.94 (P = 0.35)

1.4.5 Delayed memory function

Gunstad, 2011 065 247 109 -119 235
Mackey, 2017 43 1284 12 24 1332
Miller, 2013 10.04 10.46 95 539 1.68
Pearce, 2017 001 023 10 -006 023
Subtotal (95% CI) 226

Heterogeneity: Tau® = 0.00; Chi* = 1.74, df = 3 (P = 0.63); I = 0%

Test for overall effect: Z = 4.88 (P < 0.00001)

Total (95% CI) 579

41

42
97

14
14

14

28

302

Heterogeneity: Tau® = 0.00; Chi* = 10.49, df = 11 (P = 0.49); I* = 0%

Test for overall effect: Z = .35 (P < 0.00001)

Test for subgroup differences: Chi? = 2.73, df = 4 (P = 0.60), I* = 0%
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9.2%

18.0%

15.6%
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15.5%
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100.0%
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% Cl

Std. Mean Difference
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0.63 (0.26, 0.99]
0.22 [-0.55, 0.99]
0.49 (0.13, 0.86)
0.53 [0.28, 0.77)

0.12 [-0.65, 0.89]
0.12 [-0.65, 0.89]

0.40 [-0.38, 1.18]
0.13 [-0.68, 0.95)
0.27 [-0.29, 0.83)
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Chun-mei Li et al., 2022
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Brain health improvement after bariatric surgery

4 months vs Baseline

12 morthsvs Baseline

Michaud et al., 2020



Brain health improvement after bariatric surgery

4 months vs Baseline

12 mornthsvsBaseline

Michaud et al., 2020
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Interim summary

Neurocognitive changes in obesity can be reversed with weight loss



Can cognitive and brain changes lead to obesity?

Genetic risk for obesity

Brain changes

Behavioural changes

Increase in BMI
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Can cognitive and brain changes lead to obesity?

Changes in the brain reflecting genetic risk for obesity
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Summary

* Obesity is extremely prevalent in the world

* It is related to multiple chronic diseases and is a major modifiable risk
factor for cognitive decline and dementia

* Mechanisms linking obesity to cognitive decline are changes in the
brain occuring as effects of dyslipidemia, hypertension, diabetes, or
systemic inflammation

* Obesity-related brain changes can be reversed by weight loss

* Changes in neurocognition can also lead to obesity
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Digit: 3 5 9
Symbol: 1 L —
Samples Test
2 5 1 5 4
I . o
1 4 6 4 2

Friedel et al. 2017
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