LOOK AGAIN
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LOOK AGAIN at early detection and preventative treatment. ASP'R'N®

This is a Global Toolkit created and reviewed by global medical experts, countries need to localize and validate
the content with their LMR team prior to usage and must strictly follow local approved indications.
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i
CARDIOVASCULAR DISEASE (CVD) IS THE
LEADING CAUSE OF DEATH GLOBALLY
>< ACCOUNTING FOR 17.9 MILLION DEATHS IN 201912
‘ Early prevention of CVD still remains a challenge as: ’

Many patients Lack of availability Some patients
fall into a “grey of diagnostic lack sufficient

area” at the measures in information to

TREATMENT LOW-INCOME PROMOTE
THRESHOLD COUNTRIES COMPLIANCE

LOOK AGAIN at early intervention in order to prevent potentially fatal end points of CVD
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CARDIAC RISK CONTINUUM

MYOCARDIAL

CORONARY INFARCTION ARRHYTHMIAS AND
THROMBOSIS LOSS OF MUSCLE
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| age 0 ENLARGEMENT
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HYPERTROPHY ' HEART FAILU

RISK FACTORS:
DYSLIPIDEMIA, HYPERTENSION
DIABETES. SMOKING, OBESITY
(VISCERAL ADIPOSITY)

ADAPTED FROM DZAU 1991 AND CHRYSANT 20113+

The cardiac risk continuum is a sequence of events percipitated by a cluster of cardiovascular disease
(CVD) risk factors that, if not intervened with early, can lead to end stage heart failure and death.?
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LOOK BEYOND
TRADITIONAL RISK FACTORS

Current focus primarily revolves around traditional chemical
physiological risk markers including:®

TRADITIONAL RISK FACTORS

SMOKING PHYSICAL INACTIVITY OBESITY

e O 0

HYPERTENSION DYSLIPIDEMIA DIABETES MELLITUS
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THE NEW BIOMARKERS

Research has identified additional biomarkers beyond established
major risk factors including elevated levels of:®

C-REACTIVE
PROTEIN ENDOTHELIAL

DYSFUNCTION

LEFT
INTIMA-
VENTRICULAR MARKERS

HYPER- OF OXIDATIVE MEDIA WALL

TROPHY STRESS THICKNESS
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LOOK AGAIN AT EARLY DETECTION
AND PREVENTATIVE TBEATMENT

SLIDE THE NEEDLE ¢ PP °
OVER THE DIAL ‘ -
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LOOK AGAIN AT EARLY DETECTION
AND PREVENTATIVE TI:{EATMENT

: : ¢
Processes involved in _' AL LSS
CVD progression, such o
as endothelial dysfunction

and inflammation, begin ' .
earlier than anticipated®
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LOOK AGAIN AT EARLY DETECTION
AND PREVENTATIVE TREATMENT

Incorporate both AL LSS
traditional risk factors  § -
and diagnostic and

therapeutic markers . ' .
to establish CVD risk®
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LOOK AGAIN AT EARLY DETECTION
AND PREVENTATIVE TREATMENT

Early detection and r > 2SR
treatment of the risk o
factors which perpetuate

the cardiac risk ' .
continuum may result

IN Its arrest, or greatly

delay its progression?,

thereby preventing

end-stage disease.
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LOOK AGAIN AT EARLY DETECTION
AND PREVENTATIVE TREATMENT

4
.
i

| ARREST OR
y | DELAY THE

4 CARDIAC RISK >
CONTINUUM
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MANAGING

VASCULAR AGE

INTERACTION OF THE
TWO CONTINUA

CV ATHEROSCLEROTIC CONTINUUM

CV AGING CONTINUUM

ATHEROSCLEROSIS

MYOCARDIAL
CORONARY INFARCTION
THROMBOSIS
MYQOCARDIAL
ISCHEMIA
ARRHYTHMIAS AND
LOSS OF MUSCLE
CORONORY
ARTERY DISEASE Ao REMODELING
Q b7 2, 4
I
ATHEROSCLEROSIS VENTRICULAR
AND LEFT VENTRICULAR ENLARGEMENT
HYPERTROPHY

CONGESTIVE HEART
FAILURE

RISK FACTORS:
DYSLIPIDEMIA. HYPERTENSION,
DIABETES, SMOKING, OBESITY

(VISTCERAL ADIPOSITY)

ARTERIOSCLEROSIS

MYOCARDIAL
ISCHAEMIA IMPAIRED MYOCARDIAL

SUPPLY/DEMAND

LEFT VENTRICULAR
HYPERTROPHY

ISOLATED SYSTOLIC
HYPERTENSION

AORTIC STIFFENING,
DILATION

AGEING

ADAPTED FROM O’ROURKE 2010’

Vascular age is an alternate means of expressing cardiovascular risk in a way that
encompasses the complex process occurring with age at cellular levels.®®
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i
VASCULAR AGE CONCEPT

A person’s age is the most important determinant of cardiovascular health.™

A heart age that is older than current age
Indicates elevated risk of CVD, even if the
‘ individual’s risk of CVD over the next

5-1 0 YEARS iIs low.™

Chronic disease, functional limitations,
and cardiovascular mortality increase

in complexity, yet significant diversity

exists among individuals in the extent
to which age affects outcomes.

[ —
|
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CONTINUUM AGE

ARTERIAL
THICKNESS

MANAGING

ASPIRIN RISKS

BIOLOGICAL AGEING

Manifests as impairments in the vasculature
of the heart including reduced vascular

elasticity, increased arterial stiffness,
and dysfunction of the endothelium.™

. ‘ = MYOCARDIAL REMODELING

ISCHAEMIA

LEFT VENTRICULAR
HYPOTROPHY

AORTIC
STIFFENING

This process can be accelerated
by the presence of underlying

risk factors, @ and can negatively
Impact a person’s quality of life.@

CONGESTIVE
HEART FAILURE

END STAGE
HEART DISEASE

10
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AGE THICKNESS

RISKS

AGING AND ARTERIAL CALCIFICATION

Arterial stiffening occurs with aging and is attributed to the progression of CVD.™

As the heart beats, the aorta repeatedly stretches and relaxes, which over time results in the
dilation of the aorta and makes the aorta more brittle, wider, and fragile. The aorta then stiffens,
increasing the pressure of pulsing blood flow which results in:'

\

SYSTOLIC LEFT VENTRICULAR CARDIAC CELL
HYPERTENSION HYPERTROPHY DEATH

11
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VASCULAR
AGE CAN BE
REFERRED
TO AS
‘HEART AGE’

12
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HEART AGE IN PRACTICE

HEART AGE CALCULATOR

Results from heart age calculators .

can be used to communicate the eanr
| SOR
long-term consequences of lifestyle +  [oisoroer § pisease

choices, prompting appropriate
changes and enhancing treatment ' B
compliance.?%:1819
HYPER-
n
- a

13
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OASPIRIN®

CARDIAC
CONTINUUM

VASCULAR
AGE

WHAT YOUR PATIENT’S

HEART AGE MEANS

THE CONCEPT OF HEART
AGE is easily understood
by patients and can

elicit better preventative
lifestyle modifications.

Heart age scores are
recommended to
communicate implications

of lifestyle to younger people
with low absolute risk and
high relative risk.="

ARTERIAL
THICKNESS

ASPIRIN

PATIENT A PATIENT B
Gender Male Female

Real Age 51 years old 45 years old
BMI 26.4 34
Smoke No Yes
Hypercholesterolaemia Yes Yes
Hypertension No Yes
Prediabetic No Yes

HEART AGE 53 YEARS OLD 56 YEARS OLD

LOOK AGAIN at the pathophysiology of cardiovascular disease

MANAGING
RISKS
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CARDIAC VASCULAR

CONTENTS CONTINUUM AGE

ARTERIAL
THICKNESS

ASPIRIN

MANAGING

RISKS

ARTERIAL RISK
INDICATES RISK

PLAQUE
PROGESSION

NO
ATHEROSCLEROSIS

ATHEROSCLEROTIC
CARDIOVASCULAR
DISEASE EVENT

DETECTION OF VULNERABLE PLAQUE (PLAQUE RUPTURE,
SUBCLINICAL PLAQUE EROSION, INTRAPLAQUE HAEMORRHAGE)
ATHEROSCLEROSIS LEADS TO HEART ATTACK AND/OR STROKE

ADAPTED FROM AHMADI 2019~

15
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ARTERIAL CALCIFICATION AND CVD RISK

PLAQUE
PROGESSION
NO

ATHEROSCLEROSIS

Increased thickness of the intimal and medial

calcium (CAC) is a hallmark of arterial layers is attributed to vascular aging

: ) , through the same mechanisms responsible
atherosclerotic cardiovascular S T T e o
disease (ASCVD)? | J

of atherosclerosis. '#:2*

The build-up of coronary

16
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i
ARTERIAL CALCIFICATION CAN BE CONSIDERED

TO IMPROVE RISK PREDICTION™

*

B

L

4

» PLAQUE

PROGESSION %
NO

ATHEROSCLEROSIS

SLIDE

ACROSS > > >

17
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ARTERIAL CALCIFICATION CAN BE CONSIDERED
TO IMPROVE RISK PREDICTION™

Many cardiovascular
risk predictions are
calculated as close

‘ to a decision threshold ’
(grey area)*

PLAQUE
PROGESSION %

NO
ATHEROSCLEROSIS

17
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i
ARTERIAL CALCIFICATION CAN BE CONSIDERED

TO IMPROVE RISK PREDICTION™

Assessment of CVD risk
may seem irrelevant

if an individual’s
‘ therapeutic threshold ’
lies within the grey area.=’

—

» PLAQUE
PROGESSION %

s | 7

NO
ATHEROSCLEROSIS

17
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ARTERIAL CALCIFICATION CAN BE CONSIDERED
TO IMPROVE RISK PREDICTION™

In these individuals, additional CAC scoring has been endorsed
assessment of potential risk by several international guidelines
modifiers such as arterial to help improve CVD risk

‘ calcification can be considered classification in patients at
to improve risk prediction.#’ borderline and intermediate

10-year risk, aged 40-75, without
. PLAQUE ASCVD or diabetes, and with
CC e CUM | CL-C of 70-189mg/dL.%

v —_— -

NO
ATHEROSCLEROSIS

17
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CONTINUUM

VASCULAR ARTERIAL

AGE

ASPIRIN

THICKNESS

MANAGING
RISKS

CAC IS A MARKER FOR CVD RISK

Coronary calcium (CAC) scoring is a “robust marker of coronary atherosclerotic
plaque burden”? and can be used to determine the need for and intensity

of preventative therapies.?®

Studies have shown

17%

of ~7000 people
who with no risk factors
had high CAC scores=’

Studies have shown

39%

of ~7000 people
with multiple risk factors
had low CAC scores<’

18
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DETECTING ARTERIAL CALCIFICATION

Calcification occurs during the

early stages of atherosclerosis

and is usually detected using a

computerised tomography (CT) CAC SCORING
scanner with electrocardiogram

(ECG) gating abilities.??%®

19



o CARDIAC VASCULAR ARTERIAL MANAGING
DASPIRIN CONTENTS  coNnTINUUM AGE aiilidl RISKS

DETECTING ARTERIAL CALCIFICATION

Calcification occurs during the

early stages of atherosclerosis

and is usually detected using a

computerised tomography (CT) CAC SCORING
scanner with electrocardiogram

(ECG) gating abilities.?228 ACT NOW

‘ Hemrmu
Coronary artery calcification (CAQC) X o
scans are evaluated and scored to
determine the extent of coronary
calcification; presence of CAC
score indicates plaque burden
which indicates a higher risk
of cardiovascular disease.?®

I ' VERY HIGH RISK /

19
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o
CAC SCORING

CAC scoring is an effective means of assessing the risk of CVD outcomes,
especially in asymptomatic people.?**

A score of zero indicates a low risk of having a
heart attack in the next 10 years. This score does

not rule out cardiovascular risk in people who smoke, .
are diabetic, or have other comorbidities.= |

¥

PLAQUE

PROGESSION #
NO

ATHEROSCLEROSIS

DETECTION OF

SUBCLINICAL
ATHEROSCLEROSIS

20
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o
CAC SCORING

CAC scoring is an effective means of assessing the risk of CVD outcomes,
especially in asymptomatic people.?**

ATHEROSCLEROTIC
CARDIOVASCULAR

“Coronary calcium is defined DISEASE EVENT

as a lesion above a threshold
of 130 Hounsfield units, with

an area of =3 adjacent pixels.”

PLAQUE
PROGESSION

NO
ATHEROSCLEROSIS

VULNERABLE PLAQUE: (PLAQUE RUPTURE,

PLAQUE EROSION, INTRAPLAQUE HAEMORRHAGE)
LEADS TO HEART ATTACK AND/OR STROKE

21
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RELIABLE ACCESS TO HEALTHCARE
IN LOW-MIDDLE INCOME COUNTRIES
REMAINS A CHALLENGE”

‘ o Due to its cost-effectiveness,

low-Income countries can

UT' LISE ARTERIAL Very low-income individuals are
ULTRASOUNDS LESS LIKELY

to identify at-risk individuals.?* to be screened for CVD

or receive preventative care than
high-income individuals that
reside in the same country.”

22
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ALTERNATIVES TO CAC SCORING

If CAC scoring is inaccessible, CAROTID ARTERY ULTRASOUND

A CAROTID ARTERY T S
U LT RASO U N D MEDIA THICKNESS ™* . PLAQUE SCORING ™™

can be used to predict CVD events
by measuring carotid intima-media

‘ thickness (CIMT) or assessing
carotid arterial plagues.?*3°

a+b+c+d =12

Carotid plaque is defined as the
presence of focal wall thickening
that is at least 50% greater than
that of the surrounding vessel wall
or as a focal region with CIMT greater
than 1.5 mm that protrudes into

the lumen that is distinct from

the adjacent boundary.=>1"

Carotid ultrasound image-based
phenotypes provide a better

understanding of plaque build-up
than conventional risk factors, thereby
reflecting a more comprehensive
analysis of an individual’s arterial age.'™

23
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i
CARDIAC RISK IMAGING

Communicating an individual’s plaque build-up using visual representations:

Can improve motivation
for treatment and reduce
the CVD risk factor burden*

“Was significantly associated
with improved compliance
with cardiovascular risk-

reducing behaviors™=
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0
TAILORING ASPIRIN THERAPY WITH CAC

Both CAC scoring and coronary
artery ultrasound assessments can
be used to identify individuals for

rimary prevention aspirin thera
. L . 24 TRADITIONAL

where there is lower bleeding risk and CAC / RISK
risk of atherosclerotic disease is high.* ULTRASOUND . FACTORS

APPROPRIATE
PRIMARY
PREVENTION
- : ASPIRIN

Combining CAC scores with ERA

conventional risk factors and guideline

recommendations can result in a more

personalized and safer allocation GUIDELINES
of primary prevention aspirin therapy

particularly in patients with a CAC

score of >100.422%28

25
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i
ASPIRIN IS AN EFFECTIVE AND

LOW COST TREATMENT OPTION
= " o

/

(e
DECREASED
‘ | \ DI
e — \ SEASE MORTALITY
\, - _
(

DECREASED
INCIDENCE OF
MYOCARDIAL

INFARCTION

ONGESTIVE \
HEART

FAILURE / AVOIDANCE

‘ b OF COST
MYOCARDIAL
INFARCTION

e ~
RISK FACTORS:

DYSLIPIDEMIA, HYPERTENSION,
DIABETES, SMOKING, OBESITY
(VISCERAL ADIPOSITY)

PREVENTATIVE

CARE

e

26
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ASPIRIN IS A CORNERSTONE FOR
CVD PREVENTION

LOWERS THE ABSOLUTE-
RISK OF CVD EVENTS

substantially in high-risk individuals." | ’

Induced serious vascular events were

8 50/0 LESS IN THE GROUP TAKING
. ASPIRIN COMPARED WITH PLACEBO

when perscribed at a dose of 100mg daily for 7.4 years in both,
the general population and high-risk groups.4

27
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ASPIRIN IS A CORNERSTONE FOR
CVD PREVENTION

Evidence shows that prophylactic use of aspirin for at
least 5 years at a daily dose of 75 and 325mg

produces more benefit than harm, which could be
iInfluenced by age and patient profile.** .

but aspirin is underused for the prevention
of primary and secondary cardiovascular events.®

Appropriate use of aspirin could be both financially and clinically beneficial*

28
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i
LONG-TERM ASPIRIN USE SHOWS

FAVORABLE BENEFIT-HARM PROFILE"

Reasons for non-compliance include:

Lack of understanding of the
consequences of not taking it"® ’

UP TO

Lack of awareness of benefits

non-compliance rates may and side effects*”
contribute to suboptimal therapeutic

outcomes and an increased risk

of major CVD events*’4®

Forgetfulness®’

29
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ASPIRIN AS PRIMARY PREVENTION
IS COST EFFECTIVE

| COST ,
- EFFECTIVE

THE USE
IN THE USA, g OF ASPIRIN

primary prevention aspirin
therapy has been shown

to save approximately | RISK primary prevention

$4.2 MILLION — REDUCTION aspirin therapy.*
OVER 5 YEARS* ‘

Aspirin is more cost-

effective than not using

30
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REDUCES RISK

Primary prevention aspirin therapy should not
be overlooked, particularly in individuals with a

HIGH 10-YEAR RISK OF CVD

with low risk of bleeding.>*

<

The use of aspirin for the primary
prevention of CVD has shown an

11% fEsmenes

ATHEROSCLEROTIC
CARDIOVASCULAR
DISEASE (ASCVD) EVENTS*
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WIDELY AVAILABLE AND AFFORDABLE

Appropriate use of A SIMPLE AND Due to its LOW COST,
primary and secondary INEXPENSIVE CVD- the use of aspirin for CVD
PREVENTATIVE PREVENTATIVE prevention can be of global
ASPIRIN THERAPY MEDICINE that benefit, particularly to those
CAN IMPROVE should be considered without prior CVD, and
patient outcomes for at-risk adult iIn low-income countries
with significant patients.*® where alternative therapies
cost savings.”® may be unaffordable for

most of the population.®!

32
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i
THE FUTURE

\\ A precison approach whereby clinicians can identify individuals

-_\/\/\_ AT RISK OF A PLATELET-MEDIATED EVENT

holds promise to improving CVD outcomes in those who may benefit
from primary prevention aspirin therapy.™

New recommendations show that the decision to initiate

PRIMARY PREVENTION
ASPIRIN THERAPY IN ADULTS

aged 40-59 with a 10% or greater 10-year CVD risk and low
bleeding risk should be on individual basis."*

LOOK AGAIN at aspirin as an effective and low cost preventative option

33
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CARDIAC
CONTINUUM

VASCULAR ARTERIAL
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ASPIRIN

MANAGING
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MANAGE RISK OF BLEEDING

!
00 (

ONLY 50%
REQUIRE WITHDRAWAL>*

“IT'S LIKE COMPARING
APPLES WITH ORANGES”

Gastrointestinal
bleeds are often

ACUTE EVENTS
FOLLOWED BY
RECOVERY

Strokes and heart attacks
caused by manifesting
cardiovascular disease
leave residual impairments
and require

LIFELONG
INTERVENTIONS®®

RISK

OF

BLEED

DECREASES

OVER
L1 S

34
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MISCONCEPTIONS AND CONTROVERSY

The value of aspirin for primary
CVD prevention is limited by
concerns of gastrointestinal

(Gl) bleeding that may offset its
overall cardioprotective benefits.”

“A systemic review of

27 TRIALS AND
META-ANALYSES

reported that there is a fine balance
between risks and benefits from regular
aspirin use in primary prevention of CVD.”%®

Frequency
of events

35
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AGE

ARTERIAL
THICKNESS

ASPIRIN

MANAGING
RISKS

PHYSICIANS SHOULD...

CONSIDER THE
SEVERITY OF THE DISEASE

EVENTS PREVENTED

< BECAUSE OF
INTERVENTION

RATHER THAN SOLEY
FOCUSING ON
THE FREQUENCY OF EVENTS

36
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BENEFITS IN PATIENTS WITH LOW-RISK

OF CARDIOVASCULAR OUTCOME

~ Bleed Risk

Lives saved

For every

Gl bleeding is attributed to only 1 PATIENT
1IN 376 PATIENTS TgOEATED, 1 EIFE

treated with low-dose aspirin.”’

could be saved with low-dose aspirin.”’

37



CARDIAC VASCULAR ARTERIAL MANAGING
ASP'R' N CONTENTS CONTINUUM AGE THICKNESS ACRATUR

RELATIVE AND ABSOLUTE RISK

The lowest effective dose
should be prescribed
to minimise risk.%®%°

DOSES OF ASPIRIN
>100mg DAILY

are associated with a higher risk of Gl bleeding
than low-dose aspirin.®!

38
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CONTINUUM AGE THICKNESS RISKS
i
RELATIVE AND ABSOLUTE RISK
In patients without Although absolute risk
CVD aspirin increased of major Gl bleeding
absolute risk of a increases with age the
major bleed by® overall incidence
‘ rates decline after>5° ’

0.47% 6

MONTHS OF
PER YEAR TREATMENT

39
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~
BENEFIT-HARM RATIO CAN BE IMPROVED

By identifying

HIGH-RISK INDIVIDUALS

and reducing risk prior to initiating treatment.™

< RISK >
CALCULATORS

can be used to guide physicians
In choosing appropriate

personal treatment regimens
for CVD event prevention, based

on clinical and laboratory data.®!

40
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0,

Gl BLEEDING ASSOCIATED WITH ASPIRIN THERAPY
IS RARE AND CAN MOSTLY BE MANAGED*

Those at an increased risk of Gl bleed include:

© © 6 ©

SMOKING H. PYLORI ALCOHOL CONCURRENT
INFECTION CONSUMPTION TREATMENT
Referring these Commencing Lifestyle interventions Aspirin should be used
iIndividuals to smoking H. pylori eradication to help alcohol- in caution in those taking
cessation programs therapy prior to aspirin dependent individuals other medications that can
can inspire a healthier treatment can greatly on aspirin therapy iIncrease the incidence of
lifestyle and reduce the reduce the risk of can reduce Gl Gl bleeds such as NSAIDs,
bleeding risk associated Gl bleed.> bleeding risk.® certain anticoagulants,
with aspirin therapy.® and platelet inhibitors. 56

SMOKING H. PYLOR! REDUCE CAUTION WITH
CESSATION ERADICATION ALCOHOL INTAKE OTHER MEDS

41
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ASPIRIN CAN BE CONTINUED
IN THE EVENT OF A Gl BLEED

In patients who have Aspirin therapy
experienced peptic ulcer should be maintained
bleeding discontinuation at discharge
‘ of aspirin therapy can from hospital.® ’

increase the risk of

CV EVENTS
BY 37 0/0 In patients who receive low-dose

aspirin and develop acute ulcer
and increase the risk bleeding, aspirin should be restarted
of death and acute CV as soon as the risk for CV events
events almost 7-fold.® exceeds the risk of bleeding.
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VASCULAR
AGE

ARTERIAL
THICKNESS

ASPIRIN

MANAGING
RISKS

MANAGING Gl BLEEDS

THE CONCOMITANT USE OF PROTON PUMP
INHIBITORS (PPIS) WITH ASPIRIN CAN

UP TO 31%"

REDUCE ADVERSE
Gl EFFECTS BY

and shift the OVERALL

RISK-BENEFIT RATIO

towards overall benefit in
PRIMARY PREVENTION."

PPIls are effective at

PREVENTING REBLEEDING

after the stabilization
of upper Gl bleed.®

[ LOOK AGAIN, balance manageable bleed risk against the life altering impairments of CVD events

43



° CARDIAC VASCULAR ARTERIAL MANAGING
ASP'R' N CONTENTS CONTINUUM AGE THICKNESS ASPIRIN RISKS

REFERENCES

McNamara K, Alzubaidi H, Jackson JK. Cardiovascular disease as a leading cause of death: how are pharmacists getting involved? Integrated
Pharmacy Research and Practice. 2019;4(8):1-11.

WHO. Cardiovascular diseases (CVDs). Available from: https://www.who.int/news-room/fact-sheets/detail /cardiovascular-diseases-(cvds) [Accessed
30th March 2023].

Dzau V, Brounwald E. Resolved and unresolved issues in the prevention and treatment of coronary artery disease: a workshop consensus statement. Am
Heart J.1991:121(4):1244-63

Chrysant SG. A new paradigm in the treatment of the cardiovascular disease continuum: focus on prevention. Hippokratio. 2011;15(1):7-11.

Dzau VJ, Antman EM, Black HR et al. The cardiovascular disease continuum validated: clinical evidence of improved patient outcomes: part |:
Pathophysiology and clinical trial evidence (risk factors through stable coronary artery disease). Circulation. 2006;114(25):2850-70.

Upadhyay RK, Emerging risk biomarkers in cardiovascular diseases and disorders. Journal of Lipids. 2015;971453.

O'Rourke MF, Safar ME, Dzau V. The Cardiovascular Continuum extended: aging effects on the aorta and microvasculature. Vascular Medicine,
2010;15(6):461-8.

Groenewegen KA, den Ruijter HM, Pasterkamp G et al. Vascular age to determine cardiovascular disease risk: A systematic review of its concepts,
definitions, and clinical applications. European Journal of Preventative Cardiology. 2016;23(3)264-74.

Bonner C, Raffoul N, Bottaglia T et al. Experiences of a national web-based heart age calculator for cardiovascular disease prevention: user
characteristics, heart age results, and behavior change survey. Journal of Medical Internet Research, 2020;22(8):e19028,

. North BJ, Sinclair DA. The intersection between aging and cardiovascular disease. Circ Res. 2012;110(8):1097-108

. Bonner C, Bell K, Jansen J et al. Should heart age calculators be used alongside absolute cardiovascular disease risk assessment?, BMC Cardiovascular
Disorders. 2018;18(1).

. Vetrano D, Rizzuto D, Calderdn-Larrafiaga A et al. Trajectories of functional decline in older adults with neuropsychiatric and cardiovascular
multimorbidity: A Swedish cohort study. PLOS Medicine. 2018;15(3):e1002503.

. Kucharska-Newton AM, Stoner L, Meyer ML. Determinants of Vascular Age: An Epidemiological Perspective. Clin Chem. 2019;65(1):108-18.

. Kim SA, Park JB, O'Rourke MF. Vasculopathy of Aging and the Revised Cardiovascular Continuum. Pulse. 2015;(3):141-7.

. Cuende JI, Cuende N, Calaveraos-Lagartos J. How to calculate vascular age with the SCORE project scales: a new method of cardiovascular risk
evaluation. European heart journal. 2010;31(19):2351-8.

. Borland S. Four in five Britons hove a heart that is older than they are: obesity and lack of exercise to blame for premature ageing. Daily Mail. Available
from: http://www.dailymail.co.uk/health/article-3812741/Four-five-Britons-heart-older-Obesity-lack-exercise-blame-premature-ageing.html
[Accessed 30th March 2023].

. Kounang N. Here's how to calculate your heart's age. CNN. Available from: http://edition.cnn.com/2015/09/01/health/heart-age-calculator/index.html
[Accessed 30th March 2023].

. Anderson TJ, Grégoire J, Hegele RA et al. 2012 update of the Canadian Cardiovascular Society guidelines for the diagnosis and treatment of
dyslipidemia for the prevention of cardiovascular disease in the adult. Canadian Journal of Cardiology. 2013;29(2):151-67.

. Jamthikar A, Gupta D, Cuadrado-Godia E et al. Ultrasound-based stroke/cardiovascular risk stratification using Framingham Risk Score and ASCVD

~




. CARDIAC VASCULAR ARTERIAL MANAGING
ASP'R' N CONTENTS CONTINUUM AGE THICKNESS ASPIRIN RISKS

REFERENCES

. : A AVS LRI
19. Jamthikar A, Gupta D, Cuadrado-Godio E et al. Ultrasound-based stroke/cardiovascular risk stratification using Framingham Risk Score and ASCVD
Risk Score based on “Integrated Vascular Age” instead of “Chronological Age™ a multi-ethnic study of Asian Indian, Caucasian, and Japanese cohorts.
Cardiovascular Diagnosis and Therapy. 2020;10(4):939.

. Perk J, De Backer G, Gohlke H et al. European Guidelines on cardiovascular disease prevention in clinical practice (version 2012) The Fifth Joint Task
Force of the European Society of Cardiology and Other Societies on Cardiovascular Disease Prevention in Clinical Practice (constituted by representatives
of nine societies and by invited experts) Developed with the special contribution of the European Association for Cardiovascular Prevention &
Rehabilitation (EACPR). European heart journal. 2012;33(13):1635-701.

. Ahmadi A, Argulian E, Leipsic J et al. From Subclinical Atherosclerosis to Plaque Progression and Acute Coronary Events; JACC State-of-the-Art Review.
Journal of the American College of Cardiology. 2019;24;74(12):1608-1617.

. Orringer CE, Bhlaha MJ, Blankstein R et al. The National Lipid Association scientific statement on coronary artery calcium scoring to guide preventive
strategies for ASCVD risk reduction. Journal of Clinical Lipidology. 2021;15(1):33-60

. Kasliwal R, Sharma M, Bansal M et al. Carotid intima-media thickness: Current evidence, practices, and Indian experience. Indion Journal of
Endocrinology and Metabolism. 2014;18(1): 13-22.

. Visseren FLJ, Mach F, Smulders YM et al. 2021 ESC Guidelines on cardiovascular disease prevention in clinical practice. European Heart Journal.
2021;7,42(34):3227-3337.

. Cainzos-Achirica M, Miedema MD, McEvoy JW, et al. Coronary Artery Calcium for Personalized Allocation of Aspirin in Primary Prevention of
Cardiovascular Disease in 2019: The MESA Study (Multi-Ethnic Study of Atherosclerosis). Circulation. 2020;141(19):1541-1553.

. National Lipid Association. Coronary Artery Calcium Scoring to Guide Prevention of ASCVD - Infographic. Available from: https://www.lipid.org/nla/
cac-scoring-guide-prevention-ascvd [Accessed 30th March 2023].

. Silverman M, Blaha M, Krumholz H et al. Impact of coronary artery calcium on coronary heart disease events in individuals at the extremes of traditional
risk factor burden: the Multi-Ethnic Study of Atherosclerosis. European Heart Journal. 2013;35(33):2232-2241.

. Mohan J, Bhatti K, Tawney A et al, Coronary Artery Calcification, StatPearls Publishing; 2022 Available from: https://www.ncbi.nim.nih.gov/books/
NBKS19037/ [Accessed 30th March 2023].

. Greenland P, Blaha MJ, Budoff MJ et al. Coronary Calcium Score and Cardiovascular Risk. Journal of the American College of Cardiology.
2018:72(4):434-47.

. Arnett D, Blumenthal R, Albert M, etal. 2019 ACC/AHA Guideline on the Primary Prevention of Cardiovascular Disease: A Report of the American
College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines. Circulation. 2019;140(11):e596-e646.

. Hecht H. Coronary Artery Calcium Scanning. JACC: Cardiovascular Imaging. 2015;8(5):579-96.

. Zhao Y, Malik S, Wong ND. Evidence for Coronary Artery Calcification Screening in the Early Detection of Coronary Artery Disease and Implications of
Screening in Developing Countries. Global Heart. 2014; 9(4):399-407.

. Shahu A, Okunrintemi V, Tibuakuu M et al. Income disparity and utilization of cardiovascular preventive care services among U.S. adults, American
Journal of Preventive Cardiology. 2021;8:100286.

. American Heart Association, Meeting report - Low-income adults less likely to receive preventive heart disease care. Available from: https://newsroom.
heart.org/news/low-income-adults-less-likely-to-receive-preventive-heart-disease-care [Accessed 30th March 2023].

N PR - A Wa 3 R i LD o ST L 2 b .\ rSG W PR = L L LAl 1L b Wl e s At f ~




ASPIRIN T CARDIAC VASCULAR ARTERIAL AR

CONTINUUM AGE THICKNESS

REFERENCES

35.

36.

37

38.

$9:

40.

41,

42.

43.

44,

45,

46.

47.

48.

49,

50.

51.

Johri A, Nambi V, Naqgvi T et al. Recommendations for the Assessment of Carotid Arterial Plaque by Ultrasound for the Characterization of
Atherosclerosis and Evaluation of Cardiovascular Risk: From the American Society of Echocardiography. Journal of the American Society of
Echocardiography. 2020;33(8):917-33.

Tattersall MC, Gassett A, Korcarz CE et al. Predictors of carotid thickness and plaque progression during a decade: the Multi-Ethnic Study of
Atherosclerosis. Stroke. 2014;45(11):3257-62.

Cheng IY, Wong KT, Li EK et al. Comparison of carotid artery ultrasound and Framingham risk score for discriminating coronary artery disease in patients
with psoriatic arthritis. RMD Open. 2020;6:¢001364 .

Asakawa T, Hayashi T, Tanaka Y et al. Changes over the last decade in carotid atherosclerosis in patients with end-stage kidney disease. Atherosclerosis.
2015;240(2):535-43.

Mitchell C, Korcarz CE, Gepner AD et al. Ultrasound carotid plaque features, cardiovascular disease risk factors and events: The Multi-Ethnic Study of
Atherosclerosis, Atherosclerosis. 2018;276:195-202,

Stein JH, Korcarz CE, Hurst RT et al. Use of carotid ultrasound to identify subclinical vascular disease and evaluate cardiovascular disease risk: a
consensus statement from the American Society of Echocardiography Carotid Intima-Media Thickness Task Force. Endorsed by the Society for Vascular
Medicine. Journal of the American Society of Echocardiography. 2008;21(2):93-111.

Naslund U, Ng N, Lundgren A et al. Visualization of asymptomatic atherosclerotic disease for optimum cardiovascular prevention (VIPVIZA): o
pragmatic, open-label, randomised controlled trial. The Lancet. 2019,393(10167):133-42.

Kalia NK, Cespedes L, Youssef G et al. Motivational effects of coronary artery calcium scores on statin adherence and weight loss. Coronary Artery
Disease. 2015;26(3):225-30.

Ajufo E, Ayers C, Vigen R et al. Value of Coronary Artery Calcium Scanning in Association With the Net Benefit of Aspirin in Primary Prevention of
Atherosclerotic Cardiovascular Disease. JAMA Cardiology, 2021;6(2):179,

ASCEND Study Collaborative Group; Bowman L, Mafham M, Wallendszus K et al. Effects of Aspirin for Primary Prevention in Persons with Diabetes
Mellitus. N Engl J Med. 2018;379(16):1529-1539.

Cuzick J, Thorat MA, Bosetti C et al. Estimates of benefits and harms of prophylactic use of aspirin in the general population. Ann Oncol.
2015;26(1):47-57.

Carlton R, Coppolecchia R, Khalaf-Gillard K et al. Budget Impact of Appropriate Low-Dose Aspirin Use for Primary and Secondary Cardiovascular Event
Prevention in the Managed Care Setting. J Manag Care Spec Pharm. 2018;24(11):1102-1111.

Soomro H, Aleem S, Hussain M et al. Frequency and Predictors of Non-Compliance to Aspirin Therapy in Post Myocardial Infarction Patients, Global
Journal of Health Science. 2016;9(1):217.

Singh G, Arora G, Mannalithara A, et al. Alarmingly poor adherence to low-dose aspirin: a large population-based study. European Heart Journal.
2013;34:2522

Jiang M, Li P, You JHs et al. Cost-effectiveness analysis of aspirin for primary prevention of cardiovascular events among patients with type 2 diabetes in
China. PLOS ONE. 2019;14(12):e0224580.

Desideri G, Ferri C. Aspirin for primary prevention in elderly hypertensive patients: to treat or not to treat? J Hypertens. 2019;37(6):1154-1156.

Nansseu JRN, Noubiap JJN. Aspirin for primary prevention of cardiovascular disease. Thromb J. 2015;13: 1-10.

82 Baroar IS _Acoiciofor Dicmaony Digvantionealicoato Bathiok Que doocaach JJAMA _2022.S(4).52210144

MANAGING
RISKS




® CARDIAC VASCULAR ARTERIAL MANAGING
DASPIRIN'  contents  (SUERAS,  ASGE™®  fickuess  ASPIRN

RISKS

REFERENCES
China. PLOS ONE. 2019, 14(12):e0224580.

50. Desideri G, Ferri C. Aspirin for primary prevention in elderly hypertensive patients: to treat or not to treat? J Hypertens. 2019;37(6):1154-1156.

51. Nansseu JRN, Noubiap JJN. Aspirin for primary prevention of cardiovascular disease. Thromb J. 2015;13: 1-10.

52. Berger JS. Aspirin for Primary Prevention—Time to Rethink Our Approach. JAMA, 2022;5(4):€2210144.

53. Gooch R, Baldisseri M. How soon to start: aspirin resumption after upper gastrointestinal bleed? Crit Care. 2010;14(6):331.

54. Weisman SM, Graham DY. Evaluation of the benefits and risks of low-dose aspirin in the secondary prevention of cardiovascular and cerebrovascular
events. Arch Intern Med. 2002;162(19):2197-202.

55. Elwood PC, Morgan G, Galante J, et al. Systematic Review and Meta-Analysis of Randomised Trials to Ascertain Fatal Gastrointestinal Bleeding Events
Attributable to Preventive Low-Dose Aspirin: No Evidence of Increased Risk. PLoS One. 2016;11(11):e0166166.

56. Sutcliffe P, Connock M, Gurung T et al. Aspirin for prophylactic use in the primary prevention of cardiovascular disease and cancer: a systematic review
and overview of reviews, Health Technology Assessment, 2013;17(43):1-253,

57. Zheng SL, Roddick AJ. Association of Aspirin Use for Primary Prevention With Cardiovascular Events and Bleeding Events: A Systematic Review and
Meta-analysis. JAMA. 2019;321(3):277-287.

58. Huang ES, Strate LL, Ho WW et al. Long-Term Use of Aspirin and the Risk of Gastrointestinal Bleeding. The American Journal of Medicine.
2011;124(5):426-43.

59. Vonkeman H, Meek |, van de Laar M. Risk management of risk management: Combining proton pump inhibitors with low-dose aspirin. Drug Healthc
Patient Saf, 2010; 6:191-204.

60. Mahady S, Margolis K, Chan A et al. Major Gl bleeding in older persons using aspirin: incidence and risk factors in the ASPREE randomised controlled
trial. Gut. 2020;70(4):717-24.

61. Lanas A, Polo-Tomas M, Casado-Arroyo R. The aspirin cardiovascular/gastrointestinal risk calculator--a tool to aid clinicians in practice. Aliment
Pharmacol Ther. 2013;37(7):738-48.

62. Langsted A, Nordestgaard B. Smoking is Associated with Increased Risk of Major Bleeding: A Prospective Cohort Study. Thrombosis and Haemostasis.
2018;119(01):039-047.

63. Raber |, McCarthy CP, Vaduganathan M et al. The rise and fall of aspirin in the primary prevention of cardiovascular disease. The Lancet.
2019;393(10186):2155-67.

64. Fischbach, W. Medikamenteninduzierte gostrointestinale Blutung. Der Internist. 2019,60(6):597-607

65. Derogar M, Sandblom G, Lundell L et al. Discontinuation of Low-Dose Aspirin Therapy After Peptic Ulcer Bleeding Increases Risk of Death and
Acute Cardiovascular Events. Clinical Gastroenterology and Hepatology. 2013;11(1):38-42.66. Barkun AN, Almadi M, Kuipers EJ et al. Management
of Nonvariceal Upper Gastrointestinal Bleeding: Guideline Recommendations From the International Consensus Group. Ann Intern Med.
2019;171(11):805-22.

. Garcia Rodriguez LA, Lanas A, Soriano-Gabarrd M et al. Low-dose aspirin and risk of upper/lower gastrointestinal bleeding by bleed severity: a cohort
study with nested case-control analysis using primary care electronic health records from the United Kingdom. Ann Med. 2019;51(2):182-92.
. Yasuda H, Matsuo Y, Sato Y et al. Treatment and prevention of gastrointestinal bleeding in patients receiving antiplatelet therapy. World J Crit Care Med.

2015;4(1):40-6.




