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LEARNING GOALS

1) Inflammation and cardiovascular diseases
2) Management of myocarditis
3) Management of pericarditis
4) Inflammatory component of the cardiovascular risk
5) Inflammatory component of heart failure



Why am I talking about 
inflammation at a heart 

failure symposium?

Adamo et al. 

Nat Rev Cardiol 2020

• Patients with cardiovascular risk 
factors and abnormal 
inflammatory biomarkers are at 
increased risk of developing HF

• Patients with HF and systemic 
inflammation have worse 
outcomes

• Patients with HF who show 
‘resolving inflammation’ have 
better prognosis



Why am I 
talking about 

inflammation at 
a heart failure 
symposium?



Role of inflammation in heart failure
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Inflammation
as cause/trigger

of acute coronary 
syndrome

Inflammation
complicating

acute myocardial 
infarction

Inflammation
promoting 

heart failure

Inflammation
as residual risk

Paul Ridker, MD



Stefano Toldo, PhD

Interleukin-1 and the inflammasome

Toldo ….. Abbate – Am J Physiol 2018



Colchicine

Anakinra, Rilonacept
Canakinumab

Tocilizumab
Ziltivekimab

Circ Res 2016

Modified from

NLRP3 inflammasome

Toldo, Abbate – Nat Rev Cardiol 2023
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Soluble cardiodepressant substance(s)

J Clin Invest. 1985 Oct;76(4):1539-53.



J Clin Invest. 1985 Oct;76(4):1539-53.
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1) Inflammation and cardiovascular diseases
2) Management of myocarditis
3) Management of pericarditis
4) Inflammatory component of the cardiovascular risk
5) Inflammatory component of heart failure



Acute myocarditis

Definition:

• Injury to the myocardium
• Elevated cardiac biomarkers (troponin I or T, CK-MB)

• Endomyocardial biopsy (cell death)

• Cardiac magnetic resonance (LGE)

• ECG/Echocardiogram (indirect evidence)

• Inflammatory injury
• Often diagnosis of exclusion

• Not ischemic injury

• Not toxic injury

• Not physical injury

• Associated with an infection or autoimmune disease

  



Acute myocarditis

Diagnosis:

• Definite diagnosis of myocarditis is based on histology (biopsy) but 

rarely performed

• Dallas criteria for lymphocytic myocarditis

• Giant cell myocarditis

• Eosinophilic myocarditis

• Diagnosis of probable myocarditis is based on clinical scenario of 

myocardial injury considered to be secondary to an inflammatory (not ischemic) 

injury

• Growing role of cardiac MRI (Lake Louise criteria)

 → Injury - LGE (epicardial enhancement, patchy, non ischemic) or enhanced T1 signal

 → Edema- enhanced T2 signal

  - Additional criteria (regional WMA, pericardial effusion)

  

Circulation 2006





Question #1: which of these is most consistent with acute myocarditis?

1) 40 yo male with chest pain, ST elevation lateral leads, subepicardial LGE 
at cardiac MRI

2) 22 yo with chest pain, non-specific ST-T changes on ECG, mild troponin I 
elevation, and small pericardial effusion at echocardiogram, 1 week after 
SARS-CoV2 vaccination

3) 67 yo F with metastatic melanoma on Keytruda (pembrolizumab) with 
syncope and 3rd AV block

4) 74 yo F with antibody-associated myositis symptomatic for palpitations 
and found to have runs of ventricular tachycardia at ECG monitoring

5) All of the above



Clinical case (1)
30 yo male
No past medical history
Chest pain for 2 days
Low grade fever

2nd dose of Pfizer SARS-CoV2 mRNA 
vaccine 2 days prior

Vital signs normal

Exam normal

ECG – minor abnormalities

CRP and Troponin I minimally abnormal

Rest of labs normal, improving over 24h

No arrhythmias

Next diagnostic test? Treatment?



Clinical case (2)
51 yo male
Mild hypercholesterolemia
Mild cold symptoms, test + for 
SARS CoV2, symptoms last 3-5 days
5-7 days later chest pain and 
shortness of breath

Progressive shortness of breath and 
fatigue

Seen in the ED

Hypotensive, tachycardic

Markedly abnormal ECG

CRP and Troponin I significantly elevated

Abnormal renal function and signs of shock

Arrhythmias noted

Patient started on norepinephrine and 
dobutamine

Transferred to tertiary center

Next diagnostic/therapeutic step?



2023





Acute myocarditis
Clinical Presentations: 

• ACS-like presentation (most common and 

favorable prognosis of the different forms)

• chest pain, 

• troponin I or T (usually mild) elevation

• regional WMA or mild global reduction 

in LVEF

• Myopericarditis
• pericarditis dominates the presentation

• Cardiogenic shock / fulminant
• Heart failure and shock as 

presentation

• rare but can be fatal

• Arrhythmias (consider giant cell 

myocarditis or immune check point 

inhibitors)

• AV block, ventricular or atrial 

tachyarrhythmias

• Incidental finding 
• asymptomatic Trop I/T 

elevation 

• Hyper-inflammatory
• cytokine storm (i.e. CAR-T)

• MIS C/A (i.e COVID-19)



Acute myocarditis
Work up: 

• ECG
• Can be normal, but often abnormal

• TWI common, STE common, ST 

depression rare

• Echocardiogram – can be normal

• Regional WMA can be subtle (can 

be global dysfunction)

• Pericardial effusion can be present

• Cardiac markers need to be 

elevated – although can be minimal

• Cardiac MRI usually diagnostic

• Pathology (biopsy) gold-standard for 

specificity, sensitivity suboptimal, uncommonly 

performed



Acute myocarditis
Work up: 

• ECG
• Can be normal, but often abnormal

• TWI common, STE common, ST 

depression rare

• Echocardiogram – can be near normal

• Regional WMA can be subtle (can 

be global dysfunction)

• Pericardial effusion can be present

• Cardiac markers need to be 

elevated – although can be minimal

• Cardiac MRI usually diagnostic

• Pathology (biopsy) gold-standard 

for specificity, sensitivity suboptimal

Additional tests:

• Isolated (no extra-cardiac 

symptoms or signs)
→ commonly viral → no or limited w/u required

• Autoimmune – associated with 

rheumatologic symptoms → requires 

work up for SLE, RA, myositis, 

scleroderma, vasculitis, HIV, HCV

• Coronary angiogram - 

CTA/invasive, needed to rule out 

ACS, PET → sarcoid?

• Endomyocardial biopsy – rarely 

done (for arrhythmias, shock, refractory HF) 

due to risks (i.e. perforation)



Acute (viral) myocarditis 

Treatment: mostly supportive care

• Treatment of LV systolic dysfunction and HF if present

• Treatment of pericarditis if associated

• Immunosuppressive drugs – selected cases

• Immune check point inhibitors – cancer treatment (!!!)

• Giant cell myocarditis [treat first but then biopsy]

• Eosinophilic or drug-induced sensitivity [consider biopsy]

• Fulminant / hemodynamically unstable (empiric therapy)

• Hyper-inflammatory (high ferritin) → IL-1/IL-6 blockers

• Mechanical support for shock or arrhythmias



Cristina Basso, MD
N Engl J Med 2022











? – potential benefit

MYTHS trial now enrolling also at UVA
Pragmatic trial of high dose steroids vs no 
steroids

Anakinra ? – potential benefit
IVIG? Potential benefit



ATRIUM trial now enrolling also at UVA
Randomized trial of Abatacept on top of 
steroids for ICI myocarditis



MYOCARDITIS - LEARNING GOALS

1) Diagnosis – based on clinical, labs, imaging … biopsy
2) Stratification – essential! Identify high risk individuals
3) Initial Management – treat first in some cases
4) Work up – defining a (differential) diagnosis is important 
5) Special cases – identify cases that need targeted therapy
6) Consider enrolling in a clinical trial (if available)
7) Let’s review the two initial cases



Clinical case (1)
30 yo male
No past medical history
Chest pain for 2 days
Low grade fever

2nd dose of Pfizer SARS-CoV2 mRNA 
vaccine 2 days prior

Vital signs normal

Exam normal

ECG – minor abnormalities

CRP and Troponin I minimally abnormal

Rest of labs normal, improving over 24h

No arrhythmias

Resolution of symptoms over 72 hours

Restrictions for strenuous exercise for 6 months

No known long-term consequences, no Tx

Next diagnostic test? Treatment?



Clinical case (2)
51 yo male
Mild hypercholesterolemia
Mild cold symptoms, test + for 
SARS CoV2, symptoms last 3-5 days
5-7 days later chest pain and 
shortness of breath

Progressive shortness of breath and 
fatigue

Seen in the ED

Hypotensive, tachycardic

Markedly abnormal ECG

CRP and Troponin I significantly elevated

Abnormal renal function and signs of shock

Arrhythmias noted

Patient started on norepinephrine and 
dobutamine

Transferred to tertiary center

LVEF 20% at echocardiogram

Immediate cardiac catheterization

Placement of percutaneous LVAD – Impella

High dose steroids, IVIG, colchicine

Improved at 72 hours

Discharged after 7 days

Recovered at 6 months

Asymptomatic 2 years later



Case #1: 65 yo M with 
metastatic lung 
cancer, admitted after 
a syncopal episode, 
found to have 
complete AV block, 
LVEF 50%, in 
cardiogenic shock

Five less common conditions you need to recognize:



Lancet Oncol 2018



Case #1: 65 yo M with 
metastatic lung 
cancer, admitted after 
a syncopal episode, 
found to have 
complete AV block, 
LVEF 50%, in 
cardiogenic shock

Immune checkpoint 
myocarditis

Take home messages:
1) Identify patients at risk 

(on treatment)
2) Recognize as high-risk 

for arrhythmias, shock 
and death

3) Use all clinical available 
data, don’t rely on 
CMR or biopsy alone

4) Start high-dose 
steroids early

5) Look for other –it is as 
autoimmune 
manifestations 

6) Enroll in clinical trials

Five less common conditions you need to know:



Immune checkpoint 
myocarditis

Five less common conditions you need to know:

Case #2: 47 yo F with 
asthma presenting with 
chest pain and shortness 
of breath. On exam she 
has a diffuse 
maculopapular rash.  ECG 
mildly abnormal, 
troponin mildly elevated, 
BNP severely elevated, 
LVEF normal, restrictive 
filling pattern at Doppler 
echocardiography.



Acute eosinophilic myocarditis Key factors:
• Systemic illness 

(usually)

• Eosinophilia 
(>1.5K/mm3, can 
be transient or 
absent)

• Rash (frequent, 

can be mild)

• Drug-related 
(occasionally)

• Sub-endo LGE 
(classic) with 
thrombus (common)



Treatment: [no RCTs]
• Steroids
• Mechanical assist devices
• Targeted therapies

• Mepolizumab
• Imitanib



Immune checkpoint 
myocarditis

Case #2: 47 yo F with 
asthma presenting with 
chest pain and 
shortness of breath. On 
exam she has a diffuse 
rash.  ECG mildly 
abnormal, troponin 
mildly elevated, BNP 
severely elevated, LVEF 
normal, restrictive 
filling pattern

Take home messages:
1) Identify patients at risk 

(eosinophilic diseases)
2) Look for peripheral 

eosinophilia (>1.5k)
3) Recognize as high-risk 

for complications
4) Consider EBM if unclear 

case
5) Start steroids early
6) Look for other 

manifestations 
7) Consider targeted 

therapies (mepolizumab or 
imitanib)

8) Consider anticoagulants

Eosinophilic
myocarditis

Five less common conditions you need to know:



Immune checkpoint 
myocarditis

Eosinophilic
myocarditis

Case #3: 40 yo M 
presenting with new onset 
systolic heart failure and 
frequent non-sustained 
VTach. Shortly after the 
admission, he has an 
electrical storm and 
cardiac arrest, and he is 
now supported with VA-
ECMO. The results of an 
endomyocardial biopsy 
arrive and a new 
treatment is started.

Five less common conditions you need to know:



N Engl J Med 1997

Giant-cell myocarditis

Lymphocytic myocarditis



Immune checkpoint 
myocarditis

Eosinophilic
myocarditis

Case #3: 40 yo M 
presenting with new onset 
systolic heart failure and 
frequent non-sustained 
VTach. Shortly after the 
admission, he has an 
electrical storm and 
cardiac arrest, and he is 
now supported with VA-
ECMO. The results of an 
endomyocardial biopsy 
arrive and a new 
treatment is started.

Giant Cell
Myocarditis Take home messages:

1) Middle-age (both sexes)
2) Heart failure
3) Ventricular arrhythmias
4) Severely reduced LVEF
5) Diffuse LGE at CMR
6) Associated with 

autoimmune diseases or 
hematologic cancers

7) High mortality
8) Requires immuno-

suppression (i.e. high dose 
steroids and cyclosporine or 
tacrolimus)

Five less common conditions you need to know:



Case #4: 55 yo F with 
shortness of breath and 
chest pain with deep 
breathing or lying flat. 
She reports also a rash 
on her cheeks, ulcers in 
her mouth, and diffuse 
joint pain. Her mother 
has systemic Lupus 
erythematosus and she 
is wondering if she has 
the same. 

Immune 
checkpoint 
myocarditis

Giant Cell
Myocarditis

Eosinophilic
myocarditis

Five less common conditions you need to know:





Key points

– Infection active or recent, or 
suspected

– Hyperinflammatory syndrome
• CRP, Ferritin, etc.. very high!!!

– Myocarditis (and/or pericarditis)

2024



Case #4: 55 yo F with 
shortness of breath and 
chest pain with deep 
breathing or lying flat. 
She reports also a rash 
on her cheeks, sores in 
her mouth, and diffuse 
joint pain. Her mother 
has systemic Lupus 
erythematosus and she 
is wondering if she has 
the same. 

Immune 
checkpoint 
myocarditis

Giant Cell
Myocarditis

Eosinophilic
myocarditis

Myocarditis
as part of 

IMIDs

Take home messages:
1) Complete history and physical exam  are 

necessary
2) Need to identify systemic inflammatory 

symptoms and signs
3) Requires rheumatological work-up for 

diagnosis and disease-specific management 
of the different organ involvement

4) Generally treated with prednisone or other 
glucocorticoids and steroid-sparing agents

Five less common conditions you need to know:



Case #5: 25 yo F with chest pain 
and shortness of breath after a 
presumed upper respiratory 
illness.  She has low-grade fever, 
vitals otherwise normal, 
troponin I and BNP mildly 
elevated, LVEF 50% at 
echocardiogram, NSVT on 
telemetry, the CMR shows a 
ring-like mid-wall LGE.

Immune 
checkpoint 
myocarditis

Giant Cell
Myocarditis

Eosinophilic
myocarditis

Myocarditis
as part of 

IMIDs

Five less common conditions you need to know:



JACC Cardiovasc Imaging 2021



Immune 
checkpoint 
myocarditis

Giant Cell
Myocarditis

Eosinophilic
myocarditis

Myocarditis
as part of 

IMIDs
Take home messages:
1) Young age, both sexes
2) Often recurrent, multiple episodes possibly 

triggered by (or presenting as) viral illnesses
3) Family history of myocarditis or cardiomyopathy 

can be present, but can be sporadic
4) Associated with ventricular arrhythmias and 

requires prophylactic ICD placement
5) Abnormal MRI – patchy or ring-like LGE
6) Often progressive and worsening at each flare
7) Possible role of anti-inflammatory treatments 

(i.e. prednisone, CellCept, IL-1 blockers)

Myocarditis
associated 
with DSP 

mutations

Five less common conditions you need to know:



Five less common conditions you need to recognize:

Immune 
checkpoint 
myocarditis

Giant Cell
Myocarditis

Eosinophilic
myocarditis

Myocarditis
as part of 

IMIDs

Myocarditis
associated 
with DSP 

mutations

Thanks for your attention – spread the word!



LEARNING GOALS

1) Inflammation and cardiovascular diseases
2) Management of myocarditis
3) Management of pericarditis
4) Inflammatory component of the cardiovascular risk
5) Inflammatory component of heart failure



QUESTION #1

A 65 yo M is seen in ED and diagnosed with acute 
pericarditis. He was treated with ibuprofen with 
improvement of symptoms. He is now seen in the cardiology 
clinic after 3 months with recurrent pericarditis. Which of 
the following treatment should be instituted?
a) NSAIDs and colchicine
b) NSAIDs, colchicine and steroids
c) Colchicine, steroids and IL-1 blockers
d) Colchicine and IL-1 blockers
e) All the combinations listed of the above



QUESTION #2

Which of the following treatments target the 
inflammasome pathway and have been shown to reduce 
pericarditis complications in randomized clinical trials?
a) NSAIDs and colchicine
b) NSAIDs, colchicine and steroids
c) Colchicine, steroids and IL-1 blockers
d) Colchicine and IL-1 blockers
e) All the combinations listed of the above



QUESTION #3

Same patient …
Starts colchicine and ibuprofen, but continues to have pain
The ECG shows minor abnormalities, the echocardiogram 
shows a small effusion, CRP is 1.5 mg/dl (n.v. < 0.3), a 
cardiac MRI shows pericardial LGE:
Which treatment next?
a) Continue NSAIDs and colchicine
b) Continue NSAIDs, colchicine and add steroids
c) Stop other meds and add steroids
d) Continue colchicine and add IL-1 blockers
e) None of the combinations above



Systemic symptoms
Inflammatory biomarkers
Abnormal imaging



Colchicine for treatment and 1st line for acute pericarditis

Imazio. et al., Circulation 2005

COPE trial
120 patients at first episode of acute 

pericarditis (idiopathic, viral, post-cardiac 

injury, connective tissue disease) 

randomized to Aspirin vs Aspirin + 

Colchicine 1.0-2.0 mg for the first day and 

then 0.5-1 mg for 3 months 

ICAP trial
240 patients at first episode of acute 

pericarditis (idiopathic, viral, post-cardiac 

injury, connective tissue disease) 

randomized to Colchicine 0.5-1 mg or 

placebo daily for 3 months on top of 

standard of care

Imazio. et al., N Engl J Med  2013



Colchicine for treatment and 1st line for recurrent pericarditis

Imazio. et al., Ann Intern Med 2011

CORP trial
120 patients at first recurrence of acute 

pericarditis (idiopathic, viral, post-

cardiac injury, connective tissue 

disease) randomized to conventional 

NSAIDs treatment alone vs the addition 

of Colchicine 1.0-2.0 mg for the first 

day and then 0.5-1 mg for 6 months 

Imazio. et al., Lancet 2014

CORP2 trial
120 patients with multiple recurrence of 

acute pericarditis (idiopathic, viral, post-

cardiac injury, connective tissue 

disease) randomized to conventional 

NSAIDs treatment alone vs the addition 

of Colchicine 1.0-2.0 mg for the first 

day and then 0.5-1 mg for 6 months 



Colchicine is central to the treatment of 

acute and recurrent pericarditis

• While pericarditis pain improves with NSAIDs 

in most patients, NSAIDs alone are an 

insufficient treatment for acute pericarditis

• Colchicine, an old anti-inflammatory drug 

considered to act by inhibiting the 

polymerization of microtubules and 

aggregation of the NLRP3 inflammasome has 

shown to drastically reduce the risk of 

pericarditis recurrence and complications 

From Massimo Imazio, MD



IL-1 blockers to treat recurrent pericarditis and prevent recurrences
AIRTRIP trial

21 patients with recurrent pericarditis, 

resistant to colchicine and corticosteroid –

dependent, treated with anakinra 100 mg 

daily and then when in remission randomized 

to continuation of anakinra or placebo

Brucato et al. JAMA 2016

RHAPSODY trial
61 patients with recurrent pericarditis, 

treated with rilonacept 320 mg load 

and then 160 mg weekly and then 

when in remission randomized to 

continuation of rilonacept or placebo

Klein et al. N Engl J Med 2021 Myachikova et al. J Am Coll Cardiol 2023

Goflikicept trial
20 patients with recurrent pericarditis, 

treated with goflikicept load and 

maintenance and then when in 

remission randomized to continuation 

of goflikicept or placebo



As of 2021, Rilonacept is FDA approved for the treatment of recurrent pericarditis



QUESTION #1

A 65 yo M is seen in ED and diagnosed with acute 
pericarditis. He was treated with ibuprofen with 
improvement of symptoms. He is now seen in the cardiology 
clinic after 3 months with recurrent pericarditis. Which of 
the following treatment should be instituted?
a) NSAIDs and colchicine
b) NSAIDs, colchicine and steroids
c) Colchicine, steroids and IL-1 blockers
d) Colchicine and IL-1 blockers
e) All the combinations listed of the above



QUESTION #2

Which of the following treatments target the 
inflammasome pathway and have been shown to reduce 
pericarditis complications in randomized clinical trials?
a) NSAIDs and colchicine
b) NSAIDs, colchicine and steroids
c) Colchicine, steroids and IL-1 blockers
d) Colchicine and IL-1 blockers
e) All the combinations listed of the above



QUESTION #3

Same patient …
Starts colchicine and ibuprofen, but continues to have pain
The ECG shows minor abnormalities, the echocardiogram 
shows a small effusion, CRP is 1.5 mg/dl (n.v. < 0.3), a 
cardiac MRI shows pericardial LGE:
Which treatment next?
a) Continue NSAIDs and colchicine
b) Continue NSAIDs, colchicine and add steroids
c) Stop other meds and add steroids
d) Continue colchicine and add IL-1 blockers
e) None of the combinations above
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QUESTION #1

Which of the following biomarkers predict atherothrombotic 
complications in patients with suspected acute coronary 
syndromes?
a) Low-density lipoprotein cholesterol (LDLc)
b) Cardiac specific troponin (cTn)
c) C reactive protein (CRP)
d) All of the above

How many of you measure CRP in patients with acute 
coronary syndromes?



QUESTION #2

Which of the following anti-inflammatory drugs are FDA-
approved to reduce recurrent cardiovascular events in 
secondary prevention?
a) Statins
b) Colchicine
c) Steroids
d) Canakinumab
e) A and B

How many of you use colchicine to prevent recurrent 
events?



Atherosclerosis: an inflammatory disease
Russell Ross – N Engl J Med 1999

quoted >33,000 times



The NLRP3 inflammasome provides the link between 
atherogenesis and atherothrombosis 

• Cholesterol crystals 

induce  the NLRP3 

inflammasome which in 

turns activates IL-1 

• IL-1 promotes local and 

systemic inflammatory 

changes favoring 

atherothrombosis

Circ Res 2020;126:1260
Stefano Toldo, PhD



Circ Res 2016



hsCRP median 2.0-2.3 mg/L
LDLc median 75-78 mg/L

Secondary prevention

2023

MACE

Cardiac death

All-cause death

MACE

Cardiac death

All-cause death



2024 Primary prevention





Hypothetical case:

52 yo M, family history of premature CAD, 
No hypertension, diabetes, tobacco
Physical active 2-3 times/week, BMI 26
LDL 115 mg/dl, HDL 45 mg/dl, Lp(a) 11 nmol/L
hsCRP 3.0 mg/L, CAC score 0

Is this patient at increased risk for CV events?

How many  measure hsCRP? and Lp(a)?

What can he do to reduce risk?

Aspirin?

Rosuvastatin?

Colchicine?

Other?



Physicians’ Health Study



Paul Ridker, MD

Median age 66 
(inclusion 50 yo M; 60 yo F)

Males 62%
White 71%
BP 134 [124-145]/80 [75-87]
LDL 108 [94-119]
HDL 49 [40-60]
Glucose 94 [87-102]
HbA1c 5.7% [5.4-5.9]
HsCRP 4.2 [2.8-7.1 ]

Primary end point of myocardial infarction, 
stroke, arterial revascularization, hospitalization 
for unstable angina, or death from 
cardiovascular causes – median f/u 1.9 years

JUPITER trial



Primary endpoint: 0.77% and 1.36% per year in the rosuvastatin 
and placebo groups, respectively (absolute difference 0.59%; 
hazard ratio for rosuvastatin 20 mg was 0.56; 95% confidence 
interval [CI], 0.46 to 0.69; P<0.00001)



As of 2010, Rosuvastatin is FDA approved for the primary prevention of 
cardiovascular disease (independent of LDL levels)



Date

Colchicine

Anakinra, Rilonacept
Canakinumab

Tocilizumab
Ziltivekimab

Colchicine
(non-specific inflammasome inhibitor)

Statins

Toldo & Abbate – Nat Rev Cardiol  2024



Colchicine and atherothrombosis

Nidorf SM – N Engl J Med 2020

5,522 pts with stable CAD randomized to colchicine or placebo

LODOCO2 trial

66 yrs
F 14.1-16.5%

DM 17.8-18.7%

Prior ACS 84%

Statin 94%

Primary endpoint: 6.8% and 9.6% per year in the colchicine  
and placebo groups, respectively (absolute difference 2.8% 
per year; hazard ratio for colchicine 0.5 mg was 0.69, 95% 
confidence interval [CI], 0.57–0.83; P=0.02)



Colchicine and atherothrombosis

Tardif JC – N Engl J Med 2019

4,745 pts with recent MI randomized to colchicine or placebo

COLCOT trial

61 yrs
F 18.4-19.9%

DM 19.5-20.9%

13.5 days after
MI

Primary endpoint: 5.5% and 7.1% in the colchicine  and 
placebo groups at 42 months, respectively (absolute 
difference 0.48% per year; hazard ratio for colchicine 0.5 mg 
was 0.77; 95% confidence interval [CI], 0.61 to 0.96; P=0.02)



FDA approves colchicine, the first anti-inflammatory drug for 
treating cardiovascular disease
Dave Fornell | June 20, 2023 | Cardiovascular Business 

| Pharmaceutics

The indication is similar to statins

The dose is 0.5 mg daily

Do NOT use with strong CYP3A4 or 
P-gp inhibitors (statins not a concern)

Do NOT use in renal failure 
(GFR<60 ml/min/m2), severe liver 
dysfunction,  or blood dyscrasia

Consider GI side effects (usually mild)
Consider blood dyscrasias and neuro-
muscular toxicity

https://cardiovascularbusiness.com/node/210406
https://cardiovascularbusiness.com/topics/clinical/pharmaceutics


Jolly SS et al – N Engl J Med 2024

7,026 pts with Acute MI (mostly STEMI) randomized to colchicine 
or placebo (or spironolactone in 2x2 factorial design)

CLEAR-Synergy Trial

61 yrs
F 20%

DM 18%

95% STEMI

100% DES
100% P2Y12inh
98% DAPT



Jolly SS et al – N Engl J Med 2024

7,026 pts with Acute MI (mostly STEMI) randomized to colchicine 
or placebo (or spironolactone in 2x2 factorial design)

CLEAR-Synergy Trial

61 yrs
F 20%

DM 18%

95% STEMI

100% DES
100% P2Y12inh
98% DAPT

C-reactive protein (CRP) levels modestly reduced (−1.28 mg/L, 95% CI, −1.81 to −0.75) at 3 

months  and no CRP assessment beyond 3 months was performed. 
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Colchicine in coronary artery disease: 

Where do we stand?

Aldo Bonaventura, MD, PhD1; Luca Liberale, 

MD, PhD2,3;Simon Kraler, MD, PhD4,5; Brittany W

Weber, MD, PhD6; Antonio Abbate, MD, PhD7

Journal of Cardiovascular Pharmacology
- 2025

Take-home messages:
• Low-dose colchicine is safe
• Low-dose colchicine  may be more 

efficacious in stable or sub-acute 
coronary syndromes

• Whether higher doses of colchicine would 
be better than low-dose in acute coronary 
syndromes is not known

• Other targeted therapy may be better 
suited for acute coronary syndromes



LEARNING GOALS

1) Inflammation and cardiovascular diseases
2) Management of myocarditis
3) Management of pericarditis
4) Inflammatory component of the cardiovascular risk
5) Inflammatory component of heart failure





Targeted cytokine inhibitors in HF

• TNF inhibitors Supported by a strong rationale:

• TNF is a soluble cardiodepressant factor

• TNF levels are elevated in patients with HF

• Overexpression of TNF in the mouse leads to HF



94

Chung et al. Circulation 2003

• Infliximab – TNF antibody

• 150 patients with NYHA III-

IV systolic HF 

• Randomized 1:1:1 to low 

dose, high dose or placebo

• Infusion at day 0, week 2 

and 6
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Mann et al. Circulation 2004

• Etanercept – TNF soluble receptor

• RENEWAL study included 1,500 

patients treated with Etanercept of 

placebo from 2 trials

Deswal et al. Circulation 1999

No data provided in the 

RENEWAL program re. IL-

6 or CRP. Data from a pilot 

study on 18 NYHA III 

patients showed a modest 

reduction in IL-6 levels.



Targeted cytokine inhibitors in HF

• TNF inhibitors

• Why did it not work?

• Wrong biology? unknown

• Was inflammation inhibited? NOT

• Wrong dose/duration? unlikely

• Wrong strategy? possibly

• Side effects of treatment? significant



Targeted cytokine inhibitors in HF

• TNF inhibitors
• Why did it not work?

• Wrong biology? unknown

• Was inflammation inhibited? NOT

• Wrong dose/duration? unlikely

• Wrong strategy? possibly

• Side effects of treatment? significant

• IL-1 blockers Supported by a strong rationale:

• IL-1 is a soluble cardiodepressant factor

• IL-1 levels are elevated in patients with HF

• IL-1 blockade is protective in mouse models of HF



Ridker PM et al. N Engl J Med 2017

• Canakinumab – IL-1β antibody

• 10,016 patients with prior MI

• Randomized 1:1:1:1.5 to 

canakinumab 50 mg, 150 mg, 300 

mg, or placebo quarterly

• 15% reduction in the primary 

endpoint:  CV death, non-fatal MI 

or stroke

• Largest cytokine study ever

Everett B et al. Circulation 2019

• Canakinumab treatment was associated with 

a dose—dependent trend in reduction in HF 

hospitalization or HF-related death



Date 99Abbate et al. J Am Heart Assoc 2020

• Anakinra – IL-1 receptor antagonist

• 99 patients with ST-segment elevation MI (STEMI)

• Randomized 1:1:1 to anakinra 100 mg daily, 100 mg 

twice daily, or placebo for 14 days

• Primary endpoint:  acute inflammatory response 

(AUC for CRP at 14 days)

• Secondary endpoints: new onset heart failure 

(adjudicated by independent committee)

• Anakinra (both doses) significantly reduced AUC for 

CRP at 14 days and reduced new onset HF and HF 

hospitalizations



Van Tassell et al. Circ Heart Fail 2017

• Anakinra – IL-1 receptor antagonist

• 60 patients with recently decompensated HFrEF 

(within 2 weeks of hospital discharge)

• Randomized 1:1:1 to anakinra 100 mg daily for 2 

weeks, 100 mg daily for 12 weeks, or placebo

• Primary endpoint:  peak VO2 and VE/VCO2

• Secondary endpoints: heart failure hospitalization 

(adjudicated by independent committee)

• Peak VO2 and VE/VCO2 were significantly 

improved in the 12-week anakinra treatment group

• Readmission for HF was lowers in the anakinra 

12-week group (P=0.10 – not significant)



Targeted cytokine inhibitors in HF

• TNF-α inhibitors
• Why did it not work?

• Wrong biology? unknown

• Was inflammation inhibited? NOT

• Wrong dose/duration? unlikely

• Wrong strategy? possibly

• Side effects of treatment? significant

• IL-1 blockers

• Did it work?

• Biological signal? present

• Was inflammation inhibited? Yes

• Dose/duration appropriate? unsure

• Best strategy? unsure

• Side effects of treatment? significant in some cases
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