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Obesity diagnosis

« BMI traditional >30 = obesity (kg/m?)

» But waist to height ratio better — more predictive
for many outcomes

* OR with comorbidities /symptoms linked to
obesity

* New Lancet commission coming
* As ASCVD down, obesity up and up — and

threatening to reverse CV gains ;L )?



Adiposity to CVD evidence from many places

i3

1. Epi for MI, and then HF

« 2. Genetics
3. Pathways to ASCVD
4. Wt loss and outcomes




Adiposity and MI /stroke associations modest
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| Dilated CM Hypertrophic CM

Dilated CM — HF
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Figure. Association between body mass index (BMI) at conscription and risk for cardiomyopathy (CM).

The model was adjusted for age, conscription year (as a spline with knots at 5%, 35%, 65%, and 95%, ie, 1971, 1982, 1992, and 2004), test center, and baseline
comorbidities (diabetes mellitus, hypertension, congenital heart disease), systolic blood pressure, diastolic blood pressure, cardiorespiratory fitness, muscle strength,
parental education, and alcohol or substance use disorder (n=773679). BMI was restricted to BMI between 15 and 40 kg/m? and modeled as a restricted cubic
spline with knots at 5%, 35%, 65%, and 95% (ie, 18.0, 20.5, 22.4, and 27.5 kg/m?), with BMI of 20 kg/m? as reference. The unadjusted model is presented in

Figure Il in the online-only Data Supplement.

Robertson et al (2019) Circulation Higher BMI adolescence vs midlife CM risks



Genetically higher BMI and CVD outcomes

Larsson et al (2019) EHJ

Outcome Cases® OR (95%Cl) P
Aortic valve stenosis 1252 i 1.13(1.05-1.21)  1.2x10°
Heart failure 4803 —a— 112 (1.07-1.16)  3.9x107
Deep vein thrombosis 8891 —— 1.10(1.07-1.13) 6.2x10"
Arterial hypertension 119 500 —a— 1.10(1.07-1.12) 3.4x10M™
Peripheral artery disease 3514 — 1.07 (1.03-1.12)  1.4x10°
Coronary artery disease 24 531 —a— 1.07 (1.04-1.10)  1.3x10°
Atrial fibrillation 13538 —— 1.07 (1.04-1.09) 3.6x107
Pulmonary embalism 5097 —a— 1.06 (1.02-1.11)  2.6%x10*
Subarachnoid hemorrhage 1834 = 1.06 (1.00-1.13) 0.048
Abdominal aortic aneurysm 758 i 1.06 (0.96-1.16) 0.25
Intracerebral hemorrhage 1655 i 1.03 (0.97-1.10) 0.37
Ischemic stroke 3554 — 1.03(0.99-1.07) 0.20
Transient ischemic attack 3485 —— 1.02 (0.97-1.06) 0.50
Thoracic aortic aneurysm 231 L 0.97 (0.82-1.14) 0.68
] T I T
0.8 0.9 1 1.1 1.2

OR (95% CI) per 1 kg/m? increase in BMI



WEIGHT GAIN
Upstream (speed central
fat gain dependent on
age, sex ethnicity, genes) =

higher TG / Low HDLc
ALT /GGT higher than

‘Spill over’\\A B poncreatic

. Dbeta cell

Perivascular fat = vasocrine signalling
Higher BP
Enhanced by higher salt intake linked to
higher calorie intake

- usual
(5.

Sattar et al (2024 - In press) Diabetes Care
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Hyperglycaemia (beta cell
failure) HbA1c rises over
time (broadly linear

correlation to BMI at given

age)



Where you put fat matters

Martin et al (2022) elLife

Cardiovascular and metabolic conditions
] BMI W Body fat percentage /\ Favourable adiposity A Unfavourable adiposity

Odds ratio [95% CI] P-value

Type 2 diabetes O 2.97 [2.60, 3.39] 3e-57
Metabolic | 2.38[2.12, 2.68] 5e-49
A 0.11[0.08, 0.16] 4e-33

A 5.50 [4.29, 7.05] 4e-41

Hypertension o 2.18 [1.80, 2.64] 2e-11
Metabolic =} 2.01[1.79, 2.26] 6e-29
‘ 0.34 [0.21, 0.55] 1e-04

A 3.03[2.18, 4.22] 2e-07

Polycystic ovary syndrome o 4.11[2.97, 5.70] 2e-17
Combination - predominantly metabolic L 3 2.64[2.11, 3.29] 1e-17
' 0.51[0.21, 1.23] 0.132

A 7.13 [3.66, 13.90] 8e-09

Coronary artery disease g 1.41[1.10, 1.81] 0.007
Metabolic = 1.39[1.16, 1.68] 5e-04
LAY 0.34 [0.25, 0.47] 2e-11

A 1.66 [1.08, 2.54] 0.021

0.12 0.501.02.04.0 8.0
Inverse-variance weighted estimate (OR)



(LDL-C not necessarily high and could be at target)

! l ' ! |

@ @ ® @

[ 4 blood triglyceride }

Exclude secondary causes Check for signs of Check for excess liver fat Check for dysglycemia?
(e.g. excess alcohol, nephrotic excess adiposity? intermediates (e.g. high-normal  #HbA1c or fasting glucose? .
syndrome, hypothyroidism) (overweight or obese) ALT (xGGT) levels OR Ask about family history of an 1 8 m mol/l
liver ultrasound /MRI) type 2 diabetes

19kqg weight gain

L ost once
pandemic abated

Triqg back to 2
mmol/I

ALT 81 to 22

Suggest weight loss + +activity

If diagnosis correct, triglyceride, ALT, GGT, HbA1c levels will often
. ) improve in parallel with weight loss providing motivation to sustain
Sattar et al (2022) Circulation weight improvements and lower cardiovascular and diabetes risks




Common risk pathways: BMI link to MACE /HF

Higher BMI over years

Continued
calorie
surplus=>
excess
ectopic fat

MAIN
focus

Type 2
diabetes

Sattar et al (2024) Diabetes Care

4Glucose

4Non-HDLc

4BP

4 Thrombotic
tendency

Haemodynamic (excess
NaZ*, interstitial fluid etc)
Cellular over nutrition
impacting cellular health
via inflammation etc

~

Accelerated
Atherogenesis

> MI, CVA, PAD

4Volume
Status/
Hemodynamic
& Glomerular
stress

_»Heart
Failure

> Kidney
disease




Intentional weight loss bariatric surgery:

not randomised - but give optimism?
Macroalbuminuria Severe renal disease
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Liakopoulos et al (2020) Diabetes Care



Treating chronic diseases without tackling excess adiposity
promotes multimorbidity

CrossMark

Naveed Sattar, John | V McMurray, lain B McInnes, Vanita R Aroda, Mike E ] Lean

—— 2000 to present 3
——1980-1999 Presence of excess Greater risks of second,
adiposity for longer third, and subsequent
Differences in patterns due to reasons i-iv andlaterinlife  — comorbidities and
- Excess adiposity symptoms due to
ey I > present for longer effects of excess
= and later in life in adiposity that are:
more people with » Metabolic
/\ one condition + Physical
+ Haemodynamic
) + Inflammatory

Age « Cellular

\ J
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Solution
Target weight management much earlier in many
Sattar et al (2022) Lancet D/E chronic conditions and upscale preventive policies
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