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— What is the problem?

— What is the nature of the problem?
* (Accelerated) Atherosclerosis?
* Plague instability?
* Other mechanisms?

— Summary (back to the future)




The problem: CVD mortality in RA
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What is the evidence for (accelerated) atherosclerosis in RA?

* Theory: the role of inflammation




“INFLAMMATION” et al.

Atherosclerosis is a chronic inflammatory disorder...

...similar to RA...



Accelerated atherosclerosis

Stevens et al: Exp Rev Mol Med 2005; 7(7): 1-24



Effect of inflammation
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What is the evidence for (accelerated) atherosclerosis in RA?

* Theory: the role of inflammation
* Vascular function and morphology studies - biomarkers

(sub-clinical atherosclerosis)




Sub-clinical atherosclerosis: Non-invasive vascular assessments

Carotid-Intima Media Thickness Flow-Mediated Dilatation Laser Doppler Imaging
With lontophoresis
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Are they good surrogates of future CVD events in RA?

Sandoo et al: Rheumatology 2011




What is the evidence for (accelerated) atherosclerosis in RA?

* Theory: the role of inflammation

e Vascular function and morphology studies - biomarkers

(sub-clinical atherosclerosis)
* Epidemiology: RA = DM type 2
(DM type 2 = CHD equivalent)




CVD morbidity in RA = DM
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What is the evidence for (accelerated) atherosclerosis in RA?

Theory: the role of inflammation
Vascular function and morphology studies - biomarkers

(sub-clinical atherosclerosis)
Epidemiology: RA = DM type 2
(DM type 2 = CHD equivalent)

Abundance of classical and novel risk factors
— Hypertension
— Dyslipidaemia
— Obesity — Cachexia — Insulin resistance
— Physical Inactivity
— Multiple other factors (e.g. drugs, smoking, RhF etc.)




Mechanisms of hypertension in RA
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Body composition - Rheumatoid cachexia

Potential causes Manifestations
Systemic inflammation
t Pro-inflammatory cytokines 24 CVDrelated risk
‘ ? tVisceral fat
Pain and fatigue
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Summers et al: Nature Rev. Rheumatol. 2010




Physical inactivity in RA

* Highly prevalent
* Very low levels of activity
* Various reasons
* Associates with:

— vascular dysfunction

— multiple CVD risk factors
— basal metabolic rate

— abnormal CV response to stress

Metsios et al. Open Cardiovasc Med J. 2010 Feb 23;4:89-96
Metsois et al. Eur J Cardiovasc Prev Rehabil. 2009 Apr;16(2):188-94
Sandoo et al. Arthritis Res Ther. 2012 Nov 28;14(6):R258

Van Zanten et al. Biol Psychol. 2008 Jan;77(1):106-10




What is the evidence for (accelerated) atherosclerosis in RA?

Theory: the role of inflammation
Vascular function and morphology studies - biomarkers

(sub-clinical atherosclerosis)

Vascular work + Epidemiology: RA = DM type 2
(DM type 2 = CHD equivalent)

Abundance of classical and novel risk factors
— Hypertension
— Dyslipidaemia
— Obesity — Cachexia — Insulin resistance

— Physical Inactivity
— Multiple other factors (e.g. drugs, smoking, RhF etc.)




RA treatment effects on CVD risk factors

* NSAIDs / Coxibs Hypertension
* Hydroxychloroquine y Lipids, DM
 Methotrexate Met. Syndrome
Homocysteine
e Steroids Hypertension
Dyslipidaemia

Insulin resistance

* Biologics Lipids, BP
Body composition

Gasparyan et al: Curr Vasc Pharmacol 2011 Toms et al: Curr Vasc Pharmacology 2010



Multiple interactions between “classical” and “novel” risk

factors
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rheumatoid cachexia

John et al: Best Practice & Research Clinical Rheumatology 23 (2009) 71-82
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What is the evidence for plaque instability and pro-thrombotic
phenomena?

* Higher re-infarction rate

* Unstable (coronary) plague phenotype (by 64 slice CT angio)

* Unstable (carotid) plague phenotype (using gene microarrays)
e Autopsy studies

 Augmented response to stress in RA

* Derangement of haemostasis




Activated Platelet and
shedding of
microparticles in RA

Membrane damage and
shedding of
microparticles in RA and
diabetes
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Microvascular disease / dysfunction

* Disease phenotype: rheumatoid vasculitis
* Thallium scans

e Stress contrast echo — coronary angiography
* CMR




Myocarditis.
Late gadolinium enhancement (LGE) in
VS, inferior and lateral wall of LV

Myocarditis
STIR T2 (Oedema Imaging)

Diffuse subendocardial fibrosis

due to vasculitis Myocardial infarction




Autonomic dysfunction

Central

Parasympathetic activation Cardiovagal Heart rate

Heart baroreflex variability
*Slows heart rate sensitjyvity

BRAINSTEM |F— Sympathetic activation

Heart
*Increases ventricular contraction

Vasculature Pro-inflammatory cytokines
Feedback mechanisms "Vasoconstriction Interleukin 1-Beta

(e.g. arterial baroreceptor, Kidneys Interleukin 6

cardiopulmonary receptor) «Renal vasoconstriction Tumour necrosis factor alpha

*Renin-angiotensin-aldosterone
activation
*Increases sodium retention

Adrenal glands
*Epinephrine and norepinephrine
release

Spleen o Sympathetic activity
Leukocyte activation

A *Cytokine production B

Ahmed Adlan et al (several)




(SOME) INTERVENTIONS




If we could give every individual the
right amount of nourishment and
exercise, not too little and not too
much, we would have found the
safest way to health.

Eating alone will not keep a man well;
he must also take exercise. For food
and exercise, while possessing
opposite qualities, yet work together
to produce health.

Regimen, in Hippocrates, trans. W. H. S.
Jones (1931), Vol. 4, 229




Smoking cessation programmes

IT’S TIME
TO QUIT

P
Yo

We can help you
stop smoking




Educational material produced

Patient manual to accompany a
detailed cognitive behavioural
small group patient education

Standard leaflet course
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Patient Manual

www.ra-cvd.co.uk
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Individualised exercise interventions Action Heart
Dudley

 Largest cardiac rehab centre in the country * Specialised in:

* Independent charity — Beacon Status — Primary and Secondary CVD Prevention

«  Open to general public (+/- GP referral) — People with musculoskeletal disability

— Morbidly obese

* Research active
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Dr Peter C. Rouse
J.L . Duda, J.J.C.S. Veldhuijzen van Zanten,
G. Metsios, N. Ntoumanis, C., Yu,
& G. D., Kitas

Rouse et al., In the beginning: Role of autonomy support on the motivation, mental health and

intentions of participants entering an exercise referral scheme. Psychology and Health, (2011).

Yu et al., Motivation-related predictors of physical activity engagement and subjective vitality in

rheumatoid arthritis patients: A test of basic needs theory. British Journal of Health Psychology,
(Submitted)



http://www.mrc.ac.uk/
http://www.mrc.ac.uk/

TRIAL OF ATORVASTATIN FOR THE PRIMARY
PREVENTION OF CARDIOVASCULAR EVENTS
IN PATIENTS WITH RHEUMATOID ARTHRITIS
(TRACE RA) (ISRCTN: 41829447)

G. D. Kitas, P. Nightingale, J. Armitage, N. Sattar,
TRACE RA Consortium, J.J. Belch, D.P. Symmons

The University of Manchester DUNDEE
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Looking to the future
MUSCULOSKELETAL AGEING




MRC — Arthritis Research UK Centre for
Musculoskeletal Ageing Research

Medical

Research

MRC Council

(Drthritis
Research UK




Strategic Need:
We are an Ageing Population

Percertages
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] Number of individuals in UK
aged 265 years increased by 1.7
million

) Number of individuals aged 285
years more than doubled to 1.4
million
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Strategic Need:
We are not all Ageing Well

n I T
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Strategic Need:
Death is cheap, Unsuccessful Ageing is expensive

Major Causes of Death by Age

. 1 in 3 adults >65 fall each
year
17% of
iy v poceng men and 13% of women aged 65-74
Wenus e are physically inactive. Cost £8.2bn
- | (excludes £2.5bn for obesity);
e 3m affected in UK,
EResonstoy o results in 300,000 fractures, cost
ln deadies £1.7 billion;
>6m patients, 1% of gross
national product;
1 in 4 older adults

affected ; 2% of NHS budget, £1.4 bn




Vision: To understand Human Ageing in order to prevent Musculoskeletal Frailty




Metabolism

Inflammation
Hormones

Nervous
System

Ageing

Senescence

Frailty
Factors

Frailty +
Pathology




Adoption + maintenance
of healthy lifestyle —— Adherence




Endocrine <€ > Anti-inflammatory

 11beta-HSD1 inhibition * Anti-cytokine therapy
— Anti-TNFalpha
— Anti-IL6R
— IL-1RA



What will significant Impact look like?

Increased funding,
Improved leverage

and applied ageing
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