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Cardio-Rheumatology
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Rheumatic diseases
CARDIOVASCULAR INVOLVEMENT
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Rheumatoid arthritis
Pericarditis

◦ 50% of patients at autopsy. 
◦ Clinically apparent disease is far less common, with cardiac tamponade serving as a rare 

consequence.
◦ An exudative sample characterized by cellular infiltrate, high protein and LDH concentrations, and a 

low glucose and low pH.

Myocarditis
◦ rare but may be related to granulomatous disease or interstitial myocarditis. 

Conduction defects
◦ Atrioventricular (AV) block is an unusual complication of RA, but if present is probably related to 

direct granulomatous involvement. 
◦ Amyloidosis can result in both cardiomyopathy and conduction disturbances.

Endocardial inflammation
◦ Often asymptomatic, echocardiographic studies have demonstrated a high prevalence of mitral 

valve abnormalities in RA.

Granulomatous aortitis
◦ In severe RA, granulomatous disease of the endocardium can spread to the base of the aorta 

resulting in aortitis and valvular incompetency
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Rheumatoid vasculitis
• Distal arteritis with splinter hemorrhages, nail-fold infarcts, 
and possible gangrene  

• Cutaneous ulceration, including pyoderma gangrenosum

• Peripheral neuropathy with either a mononeuritis multiplex 
or a sensory-related stocking-glove polyneuropathy

• Palpable purpura

• Arteritis involving viscera, similar to polyarteritis nodosum

• Rheumatoid pachymeningitis (rare), confined to the dura 
and pia matter
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Ankylosing Spondylitis
Ascending aortitis

◦ In rare situations, aortitis may precede other features of AS.

Aortic valve incompetence
◦ 3.5% of patients who had the disease for 15 years and in 10% after 30 years

◦ Both aortic incompetence occur twice as often in patients with peripheral joint 
involvement

Conduction abnormalities
◦ 2.7% of those with disease of 15 years’ duration and in 8.5% after 30 years

Cardiomegaly

Pericarditis
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Systemic Lupus Erythematosus

• Pericarditis, with or without an effusion, is the most common cardiac manifestation of SLE, occurring in more than 50% of patients with SLE 
at some point during the course of their disease.

• Pericardial effusions are usually small and asymptomatic and typically are detected on echocardiography performed for another indication

Pericarditis

• If myocarditis is suspected, an endomyocardial biopsy may be helpful in confirming the diagnosis and excluding other causes of 
cardiomyopathy such as hydroxychloroquine toxicity. 

• The distinguishing pathologic finding of hydroxychloroquine toxicity is myocyte vacuolization in the absence of active myocarditis. 

• Histopathologic findings of SLE myocarditis include perivascular and interstitial mononuclear cell infiltration and sometimes fibrosis and 
scar.

Myocarditis

• valvular abnormalities of 61% in patients with SLE compared with 9% of controls, with vegetations present in 43% of patients with SLE 
compared with none of the controls.

Valvular abnormalities

• Stroke

• Myocardial infarction

Hypercoagulable states
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Libman-Sacks endocarditis
Libman-Sacks endocarditis has been recognized in multiple pathologic studies as a 
characteristic valvular abnormality in SLE. 

Libman-Sacks verrucae typically appear as pea-sized, flat or raised, granular lesions that occur 
most commonly on the ventricular aspects of the mitral valve posterior leaflet. The verrucae 
often extend onto the adjacent left ventricular mural endocardium and may lead to adherence 
of the leaflet and chordae tendineae to the ventricular mural endocardium, resulting in 
valvular regurgitation. All four valves may be involved, but recent studies suggest a 
predominance of left-sided lesions. 

The lesions are frequently clinically silent because they are typically found on the undersurface
of valve leaflets, surrounded by fibrous tissue. 

Histologically, two types of verrucae have been described:
◦ (1) active lesions consisting of fibrin clumps with infiltrating lymphocytes and plasma cells, and
◦ (2) healed lesions consisting of dense vascularized fibrous tissue with or without calcification. 

Immunopathologic studies have demonstrated immunoglobulin and complement deposition in 
a granular pattern at the base of the valve, along the valve leaflet, and within the verruca itself.

Systematic reviews have suggested that the presence of valvular abnormalities in SLE are 
associated with anti-phospholipid antibody.

◦ One study of 1656 patients with SLE determined that the odds of valvular heart disease in patients with 
SLE with anti-phospholipid antibodies was three times higher than in SLE patients without 
antiphospholipid antibodies. 



CORSO OPZIONALE DI REUMATOLOGIA - INTERESSAMENTO CV NELLE MALATTIE REUMATICHE

Antiphospholypid syndrome
SNEDDON SYNDROME
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APS - cardiopulmonary

TROMBOEMBOLIA IPERTENSIONE POLMONARE EMORRAGIA ALVOLARE
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APS – microvascular involvement
GANGRENE LIVEDO RETICULARIS SPINTER HEMORRAGES
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Systemic sclerosis
Epidemiology

◦ The clinical manifestations of heart disease are highly variable, ranging from clinically silent cardiac involvement to 
frank heart failure. The reported prevalence of heart disease varies from 10% to more than 50%, depending on the 
diagnostic method used, but in general it tends to be underestimated.

◦ One study found that 25% of deaths could be directly related to heart disease (mostly heart failure and 
arrhythmias). In a large meta-analysis, cardiac involvement was associated with increased mortality (hazard ratio, 
2.8; 95% CI, 2.1 to 3.8) after adjustments for age and gender. 

Risk factors
◦ male gender, age, digital ulcerations, myositis, and no use of calcium channel blockers were independent factors 

associated with left ventricular dysfunction

Pericarditis
◦ Clinically overt pericarditis is uncommon, but asymptomatic and hemodynamically benign pericardial effusions are 

frequently detected by ECHO. In a controlled study, significant pericardial effusion was found in about 15% of 
patients compared with 4% of control subjects

◦ Pathologic studies have shown that some degree of pericardial involvement is detectable in 33% to 77% of patients 
with scleroderma, usually with evidence of a fibrinous pericarditis with adhesions and chronic inflammatory cell 
infiltrates.
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Systemic sclerosis
Myocardiopathy
◦ Focal myocardial fibrosis is the hallmark of established primary heart 

involvement in scleroderma

◦ The fibrotic lesions in the hearts of patients with scleroderma are patchy, 
involve the myocardium of both ventricles, and usually are accompanied 
by evidence of microvascular disease with concentric intimal hypertrophy 
associated with fibrinoid necrosis of the intramural coronary arteries and 
arterioles.This phenomenon results in reduced coronary flow reserve 
even with normal epicardial coronary arteries and in the absence of 
clinically manifested cardiac dysfunction.

◦ myocardial fibrosis may be associated with reversible vasospasm of the 
microvascular coronary circulation and that vasodilating agents such as 
calcium channel blockers may have the capacity to improve coronary flow 
and prevent further cardiac damage.
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Polymyositis/Dermatomyositis
Clinically evident heart involvement is rare.

Subclinical manifestations are frequently discovered when patients with PM or DM are evaluated. 

The most frequently reported subclinical manifestations are conduction abnormalities and arrhythmias 
detected by electrocardiogram (ECG), and subclinical cardiomyopathies are common when cardiac MRI is 
performed, even in patients thought to be in remission.

The underlying pathophysiologic mechanisms that can lead to cardiac manifestations in patients with PM or DM 
are myocarditis and coronary artery disease, as well as involvement of the small vessels of the myocardium.

Serum tests such as CK-myocardial band (CK-MB) to detect cardiac involvement are unreliable in patients with 
inflammatory myopathies because CK-MB can be released from regenerating skeletal muscle fibers, a common 
feature in biopsies from patients with PM or DM. The CK-MB/total CK ratio may be greater than 3%, a threshold 
value that is used to define myocardial damage. 

A more specific marker for myocardial damage in myositis patients is increased serum levels of cardiac isoform 
troponin I. The other cardiac troponin isoforms, troponin C and troponin T, are less specific and are also 
expressed in adult skeletal muscle
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Granulomatosi eosinofila
Cardiac involvement is one of the more serious manifestations of 
EGPA, accounting for approximately one-half of deaths 
attributable to EGPA

Clinical manifestations include clinical signs of heart failure or 
pericarditis and cardiac rhythm abnormalities

Patients with cardiac involvement typically have a shorter 
duration of EGPA related symptoms than those without. 

Cardiac involvement is more frequent in patients with higher 
eosinophil counts at the time of diagnosis

Patients with cardiac involvement were less likely to have a 
positive antineutrophil cytoplasmic antibody (ANCA) and more 
likely to have higher peripheral blood eosinophil counts than 
other EGPA patients.
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Relapsing polychondritis

◦ Clinically significant aortic or mitral valvular 
disease occurs in approximately 10 percent of 
patients. 

◦ Less frequent cardiac manifestations of RPC 
include pericarditis, heart block, and myocardial 
infarction due to coronary arteritis.

◦ Aortic regurgitation can result from the 
destruction of valvular cusps, aortic ring 
dilatation, or dilatation or thickening of the aortic 
root. 

◦ Valvular disease may appear within months of 
the onset of other RPC symptoms or may be 
delayed for more than a decade. 

◦ In addition, one case of chondritis complicated by 
rapidly fatal giant cell myocarditis and myositis 
has been reported.

Auricular chondritis

Arthritis

Nasal chondritis

Ocular inflammation

Laryngotracheal symptoms

Reduced hearing

Vestibular dysfunction

Microhaematuria

Saddle nose

Cutaneous

Laryngotracheal stricture

Vasculitis

Elevated creatinine

Aortic or mitral regurgitation

Aneurysm



CORSO OPZIONALE DI REUMATOLOGIA - INTERESSAMENTO CV NELLE MALATTIE REUMATICHE

Behcet’s disease
Symptomatic cardiac disease is uncommon in Behçet
syndrome. 

◦ pericarditis

◦ myocarditis

◦ coronary arteritis with or without myocardial infarction 

◦ coronary artery aneurysm

◦ atrial septal aneurysm

◦ conduction system disturbances

◦ ventricular arrhythmias

◦ endocarditis

◦ endomyocardial fibrosis

◦ mitral valve prolapse

◦ intracardiac thrombosis

◦ valvular insufficiency
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IgG4-related diseases
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Auto-inflammatory diseases
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Giant cell arteritis
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Giant cell arteritis
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Takayasu’s arteritis
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Insufficienza aortica

Aorta - AS
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Case report
PMCID: PMC3662630 
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History
A 26-year-old Portuguese woman presented to the emergence 
department with a 48 hour history of progressive dyspnoea, 
generalized oedema and left lower chest pain with non-productive 
cough. 

The patient had a 6 months history of inflammatory polyarthralgia 
involving initially interphalangeal joints, evolving, at some time later, 
the knees and elbows bilaterally. After ongoing rheumatologist 
evaluation, she started prednisolone 10 mg qd and hydroxychloroquine 
400 mg qd, while waiting laboratory results. 

12 days before admission, she had had symptoms of a urethritis
episode, associated with unexplained anorexia and asthenia, which led 
her to suspend the therapeutic, even against medical advice.
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Physical examination
On examination, patient was feeling very ill, afebrile, with tachycardia
(144 bpm), tachypnoea (34/min), blood pressure 143/82 mmHg, 
peripheral oxygen saturation of 94% on 40% oxygen and raised jugular 
venous pressure. 

Intermittently she presented dizziness. 

Aside a diffuse moderate oedema and a livedoid skin discoloration, an 
erythematous rash over the cheeks and nasal bridge was noted. 

On auscultation heart sounds were found to be diminished and diffuse 
coarse crackles were noted on both lungs, with depressed vocal 
transmission in right basal thorax. Abdominal examination revealed 
moderate hepatomegaly and ascites. 
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Ipotesi diagnostiche Dispnea - Meccanismo Esami richiesti

1. LES
2. …

1. Tromboembolia
2. Pericardite, 

tamponamento 
cardiaco

3. Versamento pleurico
4. Ascite
5. Interstiopatia
6. Polmonite acuta
7. Miocardite
8. Anemia

1. Emocromo…D-dimero, 
enzimi cardiaci, pro-
BNP

2. Fx renale, elettroliti
3. P. Epatico
4. EGA
5. ECG
6. Ecocardio
7. Rx torace
8. aPL
9. ANA test reflex
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ECG
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Chest X-Ray
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Ecocardiography
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CT Scan
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Laboratory
Arterial blood gas analysis

◦ pH 7.134

◦ PCO2 18 mm Hg

◦ PO2 85 mm Hg

◦ HCO3 6 mEq/L

Laboratory
◦ WBC of 5.300 cells/mm3, with 70% PMNs

◦ platelet count of 417.000 per mm3

◦ haemoglobin 7.8 g/dL

◦ INR 2.4. 

◦ sodium 131 mmol/L 

◦ creatinine 1.4 mg/dL, 

◦ total bilirubin 0.62 mg/dL, 

◦ AST 401 U/L, ALT 85 U/L, and ALP 128 U/L. 

◦ C reactive protein 160 mg/l and ESR 87 mm/h.

Urine analysis
◦ > 50 leucocytes per high-power field

◦ >40 erythrocytes per high-power field

◦ proteinuria > 75 mg/dL
◦ A 24 hour urine: 2.1 g

Microbiologic tests
◦ Negative blood, pleural fluid and urine cultures became 

negative 

Immunological tests
◦ ANA (1:320), anti-dsDNA antibodies (175 UI/mL) with anti 

SSA, SSB and Histone

◦ C3 <1 UI; C4 – 9 UI; CH50 <10 UI

◦ hypergammaglobulinemia 

◦ direct positive Coombs test. 



CORSO OPZIONALE DI REUMATOLOGIA - INTERESSAMENTO CV NELLE MALATTIE REUMATICHE



CORSO OPZIONALE DI REUMATOLOGIA - INTERESSAMENTO CV NELLE MALATTIE REUMATICHE

Accelerated
atherosclerosis
RHEUMATOID ARTHRITIS
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CHF
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Overview of mechanisms of cardiovascular disease (CVD) in rheumatoid arthritis (RA). 

Bryant R England et al. BMJ 2018;361:bmj.k1036
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Lypid paradox

DOI: 10.1097/BOR.0000000000000378

http://doi.org/10.1097/BOR.0000000000000378
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Bryant R England et al. BMJ 2018;361:bmj.k1036
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Bryant R England et al. BMJ 2018;361:bmj.k1036
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Targeting cardiovascular disease (CVD) risk reduction in rheumatoid arthritis (RA). 

Bryant R England et al. BMJ 2018;361:bmj.k1036
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CVD

Traditional

CV risk 

factors

SLE

RA

PsO/
PsA

Gout

Disease
Activity

DMARDs

NSAIDs

GCs

Disabiltity
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RECORD Study
Rheumatoid arthritis (RA) is associated with an increased incidence of atherosclerosis leading to 
myocardial infarction and stroke, accounting for a 35-50% excess mortality. 

Biologic disease-modifying anti-rheumatic drugs (DMARDs) targeting tumour necrosis factor (TNF)-α or 
interleukin (IL)-6 may influence the RA-associated cardiovascular (CV) risk, but available data are limited by 
the events low incidence, limiting the feasibility of prospective studies.

While coronary heath disease (CHD) genetic studies and experimental models suggest that IL-6 is pivotal in 
atherosclerosis and CV disease development, suggesting that IL-6 blockade might reduce CV risk, 
tocilizumab (TCZ) was associated with an increase in plasma lipid levels, suggesting a potential increase in 
CV risk. 

To understand the effect of TCZ on the RA-associated CV risk in clinical practice and to test the hypothesis 
that TCZ is associated with an increased risk of acute CV events compared with etanercept (ETN), we 
analysed administrative healthcare databases (AHD) of a Northern Italian region.

Generali, Elena, Greta Carrara, Carlo Selmi, Suzanne M. M. Verstappen, Antonella Zambon, Alessandra Bortoluzzi, Ettore Silvagni, and Carlo Alberto Scire. “Comparison of the Risks of Hospitalisation for Cardiovascular Events in Patients with Rheumatoid Arthritis Treated with Tocilizumab 
and Etanercept.” Clinical and Experimental Rheumatology, December 28, 2017.
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Administrative healthcare databases

SCHEDE DI
DIMISSIONE 

OSPEDALIERA 
(inizio/fine ricovero, 

diagnosi, DRG)

ANAGRAFICA 
(sesso, data 

nascita/morte)

FARMACI (data 
prescrizione, ATC, 

AIC, quantità)

Dalle banche dati sanitarie della regione Regione Lombardia, si sono estratti dal 2004 al 
2013 dati relativi ai registri:

ESENZIONI (data, 
tipologia)

PRESTAZIONI 
AMBULATORIALI 

(data, codice)
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RECORD Study
Etanercept (n= 1086) Tocilizumab (n= 666) p value

Female, n (%) 767 (70.6%) 545 (81.8%) <0.001
Age mean, years (SD) 55.3 (13.2) 56.8 (12.6) 0.027
Disease Duration, <1 year, n (%) 92 (8.5%) 71 (10.7%) <0.001
Disease Duration, 1-2years, n (%) 254 (23.4%) 101 (15.2%)
Disease Duration, 3-5 years, n (%) 158 (14.5%) 84 (12.6%)
Disease Duration, >5 years, n (%) 582 (53.6%) 410 (61.6%)
Previous Biologic Therapy* median, (IQR) 0 (0-1) 1 (0-2) <0.001
NSAIDs use, n (%) 690 (63.5%) 485 (72.8%) <0.001
Concurrent MTX use at start, n (%) 623 (57.4%) 365 (54.8%) 0.294
Oral steroids use, n (%) 639 (58.8%) 478 (71.8%) <0.001
Hypertension **, n (%) 188 (17.3%) 126 (18.9%) 0.394
Diabetes **, n (%) 98 (9%) 54 (8.1%) 0.509
Dyslipidemia**, n (%) 173 (15.9%) 125 (18.8%) 0.125
Previous Myocardial Infarction, n (%) 28 (2.6%) 12 (1.8%) 0.291
Previous Stroke, n (%) 17 (1.6%) 17 (2.6%) 0.146
Previous acute CV event (other), n (%) 55 (5.1%) 54 (8.1%) 0.010
Any previous CV event, n (%) 69 (6.4%) 62 (9.3%) 0.022

Generali, Elena, Greta Carrara, Carlo Selmi, Suzanne M. M. Verstappen, Antonella Zambon, Alessandra Bortoluzzi, Ettore Silvagni, and Carlo Alberto Scire. “Comparison of the Risks of Hospitalisation for Cardiovascular Events in Patients with Rheumatoid Arthritis Treated with Tocilizumab 
and Etanercept.” Clinical and Experimental Rheumatology, December 28, 2017.
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Confounding

Modelling

Confounders

Treatment
(e.g. bDMARDs)

Outcome
(e.g. CV Risk)

Causal relationship

• Sex
• Age

• Disease duration
• Charlson Comorbidity index

• Concurrent DMARDs
• Concurrent glucocorticoids

• Concurrent NSAIDs
• Nr bDMARDs

• Previous infections
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Biological DMARDs – Efficacy & Safety

Generali, Elena, Greta Carrara, Carlo Selmi, Suzanne M. M. Verstappen, Antonella Zambon, Alessandra Bortoluzzi, Ettore Silvagni, and Carlo Alberto Scire. “Comparison of the Risks of Hospitalisation for Cardiovascular Events in Patients with Rheumatoid Arthritis Treated with Tocilizumab 
and Etanercept.” Clinical and Experimental Rheumatology, December 28, 2017.

TCZ vs ETN (reference) Crude SHR p value Adj SHR * p value Adj SHR ** p value

Any acute CV event 1.05 (0.62-1.78) 0.848 1.09 (0.63-1.87) 0.767 0.95 (0.54-1.66) 0.860

Myocardial Infarction 0.43 (0.14-1.27) 0.127 0.41 (0.13-1.27) 0.122 0.39 (0.15-1.06) 0.065

Stroke 2.53 (0.61-10.52) 0.202 2.22 (0.62-7.99) 0.223 1.45 (0.28-7.40)# 0.691

Other CV event 1.18 (0.68-2.03) 0.564 1.22 (0.70-2.14) 0.480 1.07 (0.59-1.92) 0.823

Etanercept
(n= 1086)

Tocilizumab
(n= 666)

P value

Female, n (%) 767 (70.6%) 545 (81.8%) p<0.001

Age mean, years (SD) 55.3 (13.2) 56.8 (12.6) p=0.027

Disease Duration, <1 year, n (%) 92 (8.5%) 71 (10.7%) p<0.001

Previous Biologic Therapy* median, (IQR) 0 (0-1) 1 (0-2) p<0.001

NSAIDs use, n (%) 690 (63.5%) 485 (72.8%) p<0.001

Concurrent MTX use at start, n (%) 623 (57.4%) 365 (54.8%) p=0.294

Oral steroids use, n (%) 639 (58.8%) 478 (71.8%) p<0.001

Hypertension **, n (%) 188 (17.3%) 126 (18.9%) p=0.394

Diabetes **, n (%) 98 (9%) 54 (8.1%) p=0.509

Dyslipidemia**, n (%) 173 (15.9%) 125 (18.8%) p=0.125

Previous Myocardial Infarction, n (%) 28 (2.6%) 12 (1.8%) p=0.291

Previous Stroke, n (%) 17 (1.6%) 17 (2.6%) p=0.146

Previous acute CV event (other), n (%) 55 (5.1%) 54 (8.1%) p=0.010

Any previous CV event, n (%) 69 (6.4%) 62 (9.3%) p=0.022
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Agca, R., S. C. Heslinga, S. Rollefstad, M. Heslinga, I. B. McInnes, M. J. L. Peters, T. K. Kvien, et al. “EULAR Recommendations for Cardiovascular Disease Risk Management in Patients with Rheumatoid Arthritis and Other Forms of Inflammatory Joint Disorders: 2015/2016 Update.” Annals of the 
Rheumatic Diseases 76, no. 1 (January 2017): 17–28. 
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EULAR reccomendations CV risk management

Agca, R., S. C. Heslinga, S. Rollefstad, M. Heslinga, I. B. McInnes, M. J. L. Peters, T. K. Kvien, et al. “EULAR Recommendations for Cardiovascular Disease Risk Management in Patients with Rheumatoid Arthritis and Other Forms of Inflammatory Joint Disorders: 2015/2016 Update.” Annals of the 
Rheumatic Diseases 76, no. 1 (January 2017): 17–28. 
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Agca, R., S. C. Heslinga, S. Rollefstad, M. Heslinga, I. B. McInnes, M. J. L. Peters, T. K. Kvien, et al. “EULAR Recommendations for Cardiovascular Disease Risk Management in Patients with Rheumatoid Arthritis and Other Forms of Inflammatory Joint Disorders: 2015/2016 Update.” Annals of the 
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