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Obesity is a complex, multifactorial chronic disease

that leads to the development of cardiovascular
complications, both through its effect on traditional risk
factors, including hypertension, dyslipidaemia and
diabetes, and direct pathophysiological processes. Evidence
shows that weight loss can reduce the occurrence of these
risk factors and improve cardiovascular health outcomes
in people with obesity.

besity is increasingly contributing to the burden of disease

on a national and global level. Having tripled in prevalence

since 1975, more than 1.9 billion adults worldwide were

classified as being overweight or having obesity as of 2016.!
The Australian Institute of Health and Welfare revealed that in 2022,
66% of adults in Australia had an elevated body mass index (BMI),
with 34% being overweight (BMI 25 to 29.9kg/m?), 32% having obesity
(BMI >30kg/m?) and 13% of the total population having a BMI of
35kg/m? or higher.? Indigenous Australians are 1.2 times more likely
to be living with overweight or obesity and 1.5 times more likely to be
living with obesity compared with the non-Indigenous population.?
High BMI is the second leading factor contributing to the health gap
between Indigenous and non-Indigenous Australians.*
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Obesity contributes directly to risk factors for cardiovascular
disease (CVD), including dyslipidaemia, type 2 diabetes,
hypertension and obstructive sleep apnoea.
Obesity is associated with the development of CVD and increased
risk of CVD mortality, independent of cardiovascular risk factors.
* Abdominal obesity (and especially visceral adipose tissue),
for which abdominal circumference is a surrogate marker, is
an independent indicator of poor cardiovascular outcomes and
increases the risk of all-cause mortality.
¢ Weight loss can improve associated risk factors and may reduce
cardiovascular mortality.

In addition to BMI, waist circumference may be used as an adjunct
to the assessment of cardiovascular (CV) risk. Waist circumference
has been shown to correlate with visceral adipose tissue (VAT) to a
greater degree than BMI, an important point to consider given the
nature of VAT as an independent risk marker for cardiovascular disease
(CVD)5

Of the four million global deaths attributable to having a BMI of
25kg/m? or higher between 1985 and 2015, two-thirds were due to
CVD! Given that CVD is the second most common cause of death
among adults in Australia, the contribution of obesity to mortality is
significant.® An ‘obesity paradox’ exists, whereby people who are
overweight or have obesity with established heart failure (HF), atrial
fibrillation (AF), coronary artery disease (CAD) or hypertension have
an improved prognosis for mortality compared with lean patients.’*>
These studies have largely been observational, epidemiological or
retrospective. The data for both obesity as a risk factor for the develop-
mentof CVD and for the beneficial effects of weight loss in the treatment
of CVD are robust.”

This article provides an overview of the association between
obesity and CVD risk and outlines the evidence for the management
of risk factors, particularly through weight loss, in reducing CV
mortality and improving health outcomes. CVD associated with
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Figure. Cardiovascular disease associated with obesity.
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Heart failure

obesity is presented in the Figure, and primary prevention and weight
loss targets for CVD risk factors are presented in the Table."?

Coronary artery disease

Obesity is a well-recognised independent risk factor for CAD. A
meta-analysis of almost one million participants showed a 20%
increase in the risk for CAD for each one standard deviation increase
in BMI, independent of other risk factors.! People with a greater
number of excess BMI years are at higher risk of myocardial infarction
(MI), hospitalisation for acute angina or acute coronary syndrome
and coronary heart disease-related death. An excess BMI year is
calculated as one year for each unit of BMI exceeding 25kg/m?
cumulatively per year. For example, a person progressing from a BMI
of 25 to 27kg/m? in the span of a year would have two excess BMI
years. A person with 50 excess BMI years experiences CAD-related
events at a rate 1.2 times greater than those without overweight or
obesity.??

Central obesity and VAT have been linked to greater surface area
involvement of coronary arterial lesions in young men.” The presence
of excess epicardial adipose tissue (EAT) has additionally been impli-
cated in the onset of atherosclerotic CVD (ASCVD); people with
obesity have increased thickness of EAT as visualised on transthoracic
echocardiography.?* Increased EAT thickness leads to functional
tissue changes, increased lipolysis-mediated release of fatty acidsand
subsequent local inflammation.” The systemic inflammatory state
of obesity and the shared microcirculation among EAT, the
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myocardium and coronary arteries may contribute to higher rates
of ASCVD among people with obesity.>>*

Intentional weightloss of 5% through lifestyle (dietary and exercise)
interventions in people with obesity and CAD disease has been shown
to reduce all-cause and CV mortality, as well as major adverse CV
events (relative risk, 0.67 over an average of 3.2 years’ follow up).”
Use of glucagon-like peptide-1 receptor agonists (GLP-1R As) for the
management of type 2 diabetes can reduce the occurrence of major
adverse CV events.?®* Even in people without diabetes who had
pre-existing CVD and a BMI of 27kg/m? or higher, the GLP-IRA
semaglutide 2.4 mg administered subcutaneously weekly was shown
to reduce death from CV causes and nonfatal MIs and strokes by
20%, and led to a 10% mean reduction in body weight compared with
placebo over a 40-month follow-up period.* Patients with obesity
who underwent bariatric surgery had a reduction in fatal and nonfatal
MIs (mean weightloss, 16 to 23%; hazard ratio, 0.58) compared with
those who received usual care or lifestyle modification.*

People with obesity have higher rates of hypertension, type 2 diabetes,
chronic kidney disease and smoking, as well as being, on average,
five years younger at time of presentation with CAD compared with
people with a BMI less than 30kg/m?> >

Hypertension

Obesity accounts for 65 to 78% of cases of essential hypertension.**
The prevalence of hypertension was shown to be 34% in people
with a BMI below 25kg/m?, and increased up to 74% in people with
obesity.* Increases in VAT deposition and subsequent altered
adipokine levels (such as increases in leptin levels) can lead to
hypertension through physical compression of the kidneys, acti-
vation of the renin-angio-tensinaldosterone system (RAAS) and
mineralocorticoid receptors and increased renal sympathetic nerve
activity.** Increasing thickness of right ventricular EAT has also
been associated with blunting of the normal reduction in blood
pressure overnight, and increased rates of hypertension.*® These
changes culminate in increased left ventricular pressure and volume
overload, and subsequent macrophage-induced myocyte hypertro-
phy and dysfunction.””?® A 22% greater reduction in the risk of
hypertension occurred in a cohort of patients with an initial BMI
of 40kg/m? who achieved a mean weight loss of 13% over a six-year
period, compared with patients with an initial and stable BMI of
30kg/m*.*

Weight loss of at least 5% in those with overweight or obesity can
reduce blood pressure.”” With respect to primary prevention, phar-
macological treatment for hypertension should be considered in
patients aged 18 to 79 years with a systolic blood pressure of 140mmHg
or higher, or diastolic blood pressure of 90 mmHg or higher to reduce
the risk of fatal and nonfatal CV events.**

Dyslipidaemia

Evidence of dyslipidaemia is seen in 50 to 70% of people with obesity,*’
and comprises elevated triglyceride, LDL-cholesterol, very low-density
lipoprotein-cholesterol and apolipoprotein-B levels and decreased
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Table. Evidence-based preventive and weight loss targets for cardiovascular disease risk factors42°

Condition Primary prevention targets to reduce risk of cardiovascular events | Percentage weight loss required for improvement
(progressive improvement with greater weight loss)
Hypertension * Blood pressure: <140/90 mmHg* o >5%
Dyslipidaemia ¢ Low- to very high-risk patients: LDL-cholesterol <1.4 to 3mmol/L ¢ To reduce triglyceride level: 2 to 5 %7
¢ High- and very high-risk patients: as above + 250% from baseline*> | * To reduce LDL-cholesterol level: 5 to 10%'®
Type 2 diabetes * Glycated haemoglobin level: <53 mmol/mol (<7%)'® e 2510 10%'%2°

HDL-cholesterol levels.*** There is a strong body of evidence behind
treating elevated LDL-cholesterol for CV reduction. In people with
overweight or obesity, weight loss in the range of 5 to 10% with lifestyle
interventions and use of older-generation obesity medications may
lead to a 0.20mmol/L reduction in LDL-cholesterol."® The use of
statin therapy was shown to reduce the risk of major vascular events,
determined as major coronary events, nonfatal or fatal strokes and
coronary revascularisation, by 23% per 1 mmol/L reduction in
LDL-cholesterol; all-cause mortality was reduced by 12% per
1 mmol/L reduction in LDL-cholesterol compared with no statin
therapy.** Hypertriglyceridaemia is independently associated with an
increased risk of CV events.* Weight loss of 2 to 5% was shown to
reduce triglyceride levels, which progressively decreased with greater
weight loss;”” however, there is limited evidence to support the routine
addition of fibrates to reduce CVD risk in patients already on statin
therapy.”

Thereare currently no guidelines for lipid management specifically
in people with obesity — rather, guidelines recommend management
depending on total CV risk based on multiple risk factors. The Euro-
pean Society of Cardiology 2019 guidelines for the management of
dyslipidaemias recommend that a graded approach be utilised, with
LDL-cholesterol targets of:*®
« less than 3.0 mmol/L for low-risk patients
« less than 2.6 mmol/L for moderate-risk patients
« less than 1.8 mmol/L for high-risk patients
« less than 1.4 mmol/L for very high-risk patients.

Additionally, a 50% or greater reduction in LDL-cholesterol
levels from baseline is recommended for high- and very high-risk
patients.””

Type 2 diabetes
In2017-18, adults with obesity in Australia were almost five times more
likely to develop type 2 diabetes compared with people without obesity*®
Excessive adipose tissue, particularly in a central/visceral distribution,
increases the risk of insulin resistance, whereas gluteofemoral adipose
tissue is protective against declining beta-cell function.*** The mech-
anisms by which obesity increases the risk of diabetes are not fully
understood, but involve both adiposity-induced impairment of beta-cell
function and multiorgan insulin resistance.”

CVD s responsible for over 50% of deaths in patients with type 2
diabetes.” Even in people without diabetes, insulin resistance is

associated with a 1.4-fold increase in CV events.”® These increased
risks also translate to in-hospital mortality: patients with type 2
diabetes have a 15% higher risk of MI-related mortality and 6% higher
risk of mortality related to a composite of CVD during admission
compared with matched controls without diabetes.™

Targets for glycaemic control vary based on individual patient
factors; however in general, a glycated haemoglobin target below
53 mmol/mol (<7%) is recommended." If clinically appropriate, weight
loss should be prioritised alongside glycaemic control and cardiorenal
protection in patients with type 2 diabetes.” Weight loss of 10 to 15%
canlead to remission of diabetes in most patients with a short duration
(<6 years) of type 2 diabetes.” Even if large weight loss or diabetes
remission is not appropriate or achievable, a reduction in body weight
of 5to 10% is likely to improve metabolic control and risk factors for
cardiometabolic disease.”

Heart failure
Total HF risk for both HF with preserved ejection fraction (HFpEF),
where the left ventricular ejection fraction (LVEF) is 50% or above, and
reduced ejection fraction (HFrEF), where the LVEF is 40% or below,
increases by 5% in men and 7% in women for each 1kg/m? increase in
BMI.* The chronic inflammatory state of obesity (compounded by
hypertension and type 2 diabetes) causes left ventricular hypertrophy,
microvascular dysfunction and myocardial fibrosis. The risk of devel-
oping HFpEF increases as BMI increases.” Activation of the sympathetic
nervous system as well as the RAAS through increased adipokine
synthesis and mechanical renal compression leads to increased total
blood volume and increased rates of both left ventricular concentric
remodelling and right ventricular wall stiffness.”** Increased leptin
production has also been shown to lead to cardiomyocyte hypertrophy
and fibrosis via activation of angiotensin-2, mineralocorticoid and
endothelin-1 receptors.® Systemic inflammatory changes arise through
an imbalance between pro- and anti-inflammatory cytokines, which
then leads to reduced capillary density and mitochondrial dysfunction
and downregulation of coronary vasodilation within cardiac muscle.”*
EAT contributes to the inflammatory state, as it can act in a paracrine
manner, releasing proinflammatory adipocytokines, and also functions
asa ‘space-occupying lesion’, leading to enhanced pericardial restraint
and interventricular dependence.”®

There is evidence of increased HF-related mortality in people with
obesity and HFpEF. Patients with HFpEF and increased abdominal
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adiposity are at higher risk of all-cause, CV and nonCV mortality
compared with patients without excess abdominal adiposity, as
measured by waist circumference.® Weight loss via caloric restriction
or aerobic exercise, or both, was shown to increase exercise capacity,
as measured by VO, max. The greatest effects on weight loss were
seen with combined diet and exercise, leading to a 10% decrease in
body weight, compared with a 7% decrease with diet and 3% decrease
with exercise alone.® In people with HFpEF and a BMI above
30kg/m?, with and without type 2 diabetes, use of semaglutide 2.4mg
given weekly for one year improved HF-related symptoms and
achieved a 6 to 11% higher mean weight loss compared with
placebo.®*

There is evidence for the benefit of intentional weight loss for
several HFrEF outcomes, including mortality.® The New York Heart
Association (NYHA) classification provides a guide to symptomatic
burden related to heart failure on a scale of 1 (no symptoms) to 4
(symptoms at rest). A recent meta-analysis showed that intentional
weight loss in patients with HFrEF or HFpEF and obesity may lead
to improved exercise tolerance, NYHA classification and quality of
life.* Furthermore, two recent systematic reviews showed improve-
ment in cardiac structure and function, including LVEF and NYHA
classification, in patients with either HFpEF or HFrEF following
bariatric metabolic surgery.®¢

Obstructive sleep apnoea

Obesity is a major risk factor for obstructive sleep apnoea (OSA).
Rates of OSA in the general population are reported between 9 and
38%, depending on cohort characteristics, and increase with increasing
BML® In an epidemiological study, OSA was identified in 85% of
men and 56% of women with obesity compared with 29% of men
and 11% of women with a BMI below 25kg/m*” Compared with
stable weight, a 10% increase in weight was associated with a 32%
increase in the apnoea-hypopnoea index.” The risk of OSA increases
because of decreased pharyngeal airway lumen and increased risk
of pharyngeal collapse.”? The reduction in functional residual capacity
compared with residual volume may further compound this risk,
which may further reduce lung volume and stability of respiratory
control, especially when supine.” Other contributing pathophysio-
logical changes include decreased muscle activity, increased upper
airway resistance and modest increases in arterial carbon dioxide
level.” Large negative pressure swings seen in patients with OSA
ultimately lead to increased left ventricular oxygen demand, sympa-
thetic activity and a heightened pro-arrhythmic state.”

OSA is a risk factor for sudden cardiac death, AF and systemic
hypertension.”” It is present in 20 to 55% of patients across a range
of HF syndromes, including HFrEF and HFpEF.”” Intermittent
hypoxia leads to the accelerated development of atherosclerosis and
vascular remodelling via proinflammatory states and increased
myocardial sensitivity to ischaemia and reperfusion.”*® Although
there is no strong evidence to support the use of positive-airway
pressure (PAP) treatment to reduce the risk of CVD-related mortality;*!
there s strong evidence for its use in managing hypertension in people
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with OSA.#2 PAP also showed modest improvements in systolic
function in those with HFrEF; however, there is no consistent evidence
to suggest that it reduced the risk of CAD in this cohort.*®

Atrial fibrillation

About one in five cases of AF are attributable to obesity, with several
obesity-related factors contributing to the epidemic of AE.% Obesity-
related risk factors, such as hypertension, diabetes and OSA, as well
as proinflammatory and profibrotic factors, cause downstream struc-
tural and electrical remodelling, which contributes to an increased
risk of AF.* EAT has also been implicated in the pathogenesis of AF
in patients with obesity via proinflammatory mediators, as well as
autonomic nervous system stimulation secondary to the presence of
ganglionated plexi within EAT.* The rates of progression of
paroxysmal HF to its persistent subtype are increased in people with
obesity."” Elevated BMI also adversely affects ablation outcomes,
with patients who are overweight or have obesity experiencing higher
rates of AF recurrence following ablation compared with those with
a normal BMIL* Increased rates of minor complications have been
shown to occur in patients who have obesity, typically due to an
increased duration of hospital stay secondary to fluid overload.*
Some studies have shown a threefold increased risk of major com-
plications in patients with severe obesity.”

Weight loss can reduce AF symptom burden and severity in
patients with obesity. Weight loss in patients receiving weight
management intervention was significantly higher and associated
with improved AF symptom burden and severity and a decline in
AF duration compared with patients receiving general lifestyle
advice.” Sustained weight loss was associated with a significant
reduction in AF burden; patients who maintained a weight loss of
10% or higher over four years had a sixfold greater likelihood of
arrhythmia-free survival compared with those with weight loss of
less than 10%.”> Weight loss greater than 10% among patients with
obesity was shown to mitigate the progression of paroxysmal to
permanent AF and was associated with reversion of paroxysmal
AF to sinus rhythm.”

Conclusion

Obesity increases the risk of CVD both directly and indirectly. GPs have
akey role in the primary prevention of CVD, and in the identification
and management of patients living with obesity and CVD. Weight loss
improves CV health through direct risk reduction, better management
of underlying risk factors and reduced rates of complications. Weight
loss in the range of 10% or higher confers overall reduced rates of CV
morbidity and mortality and improved quality of life. ET
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