
Mυοκαρδίτιδα- Περικαρδίτιδα

ΙΓΝΑΣΙΟ΢ ΟΙΚΟΝΟΜΙΔΗ΢,MD,FESC

ΑΝΑΠΛΗΡΩΣΗ΢ ΚΑΘΗΓΗΣΗ΢ ΚΑΡΔΙΟΛΟΓΙΑ΢

Β’ ΠΑΝΕΠΙ΢ΣΗΜΙΑΚΗ ΚΑΡΔΙΟΛΟΓΙΚΗ ΚΛΙΝΙΚΗ ΕΚΠΑ

ΝΟ΢ΟΚΟΜΕΙΟ ΑΣΣΙΚΟΝ



Διερεφνηση θωρακικοφ άλγους-
Καρδιακά αίτια



Καρδιακά αίτια

• ΢τεφανιαία νόςοσ

– ΢τθκάγχθ προςπάκειασ

– Οξζα ςτεφανιαία ςφνδρομα

• Περικαρδίτιδα-μυοκαρδίτιδα

• Διαχωριςμόσ Αορτισ

• ΢τζνωςθ Αορτισ

• Πνευμονικι εμβολι



Κλινικι ταξινόμθςθ του προκάρδιου
άλγουσ

• Συπικι ςτθκάγχθ: πλθρεί και τα 3 
χαρακτθριςτικά
– Οπιςκοςτερνικο άλγοσ–

χαρακτθριςτικζσ επεκτάςεισ-
διάρκεια

– ζκλυςθ με άςκθςθ θ 
ςυναιςκθματικι φόρτιςθ

– βελτίωςθ με ανάπαυςθ θ 
νιτρογλυκερίνθ

• Πικανι ςτθκάγχθ: πλθρεί δυο 
από τα παραπάνω κριτιρια

• Μθ καρδιακισ προζλευςθσ 
κωρακικό άλγοσ : Πλθρεί ζνα θ 
κανζνα από τα παραπάνω 
κριτιρια

Stable Angina guidelines ESC 2005



• Myocarditis (WHO): inflammatory disease of the heart muscle, 
diagnosed by established histological, immunological, and 
immunohistochemical criteria

• Inflammatory cardiomyopathy (WHO): myocarditis and cardiac 
dysfunction

• Viral myocarditis: histological evidence of myocarditis and positive 
viral PCR

• Autoimmune myocarditis: histological evidence of myocarditis and 
negative viral PCR, (with or without serum cardiac autoantibodies)

Richardson et al, Circulation 1996
Caforio et al, Eur Heart J 2013



Caforio et al, Eur Heart J 2013

Causes Examples

Infectious
viral, bacterial, fungal, parasitic, protozoal, 
richettsial, spirochetal

Immune-mediated
- auto-antigens (Giant cell, sarcoidosis, SLE etc)
- allo-antigens (transplant rejection)
- allergens (penicillin etc)

Toxic
chemotherapy, heavy metals, scorpion sting, 
radiation, pheochromocytoma etc



• New molecular techniques (PCR, in situ hybridization):

virus spectrum shifted from enterovirus and adenovirus to 
parvovirus B19 and human herpesvirus 6

• Regional variation of infectious causes epidemiology

Breinholt et al, J Heart Lung Transplant 2010



Biopsies from 245 patients 
with “idiopathic” DCM

Kühl et al, Circulation 2005



• Viral trigger plus immune response

Kindermann et al, JACC 2012
Shi et al, JACC 2009

Noutsias et al, Circulation 2001



Kindermann et al, JACC 2012



• Human cardiomyocyte CAR (coxsackie and adenovirus receptor) 
expression may be a predisposing factor for facilitating viral 
myocarditis

Shi et al, J Am Coll Cardiol 2009
Noutsias et al, Circulation 2001



Farmakis, HJC 2012



Caforio et al, Eur Heart J 2013

≥1 clinical presentations 
and

≥1 diagnostic criteria 
or

≥2 diagnostic criteria



Εchocardiography: 
• assess geometry and function
• rule-out other causes of HF
• useful tips 

–fulminant: no LV dilatation & increased wall thickness due to edema vs
–acute: LV dilatation & normal wall thickness

Ukena et al, Eur J Heart Fail 2011



Fulminant myocarditis



Longitudinal strain had the greatest 

area under the curve, 0.93 

(optimal cutoff value, -15.1 %; 

sensitivity, 78 %; specificity, 93 %).

Int J Cardiovasc Imaging. 2013 Feb;29(2):275-84

Per 1% reduction of GLS HR (95 % 

CIs) were 1.26 (1.10-1.47) for events



• Highly in agreement with biopsy

• LGE, the best predictor of mortality in biopsy-proven viral 
myocarditis 

Grun et al, JACC 2012



• Dallas criteria alone have low diagnostic/prognostic value 
(variation in interpretation, inability to detect noncellulary 
mediated inflammation) 

Kindermann et al, Circulation 2008



• Immunohistology to detect inflammation and molecular studies 
to detect viral genome enhance diagnostic & prognostic value and 
may guide therapy 

Kindermann et al, Circulation 2008

CD3+ T lymphocytes In situ hybridization 

(enterovirus genome)



ESC Guidelines

•New-onset HF <2w and hemodynamic compromise 
(IB)

•New-onset HF 2w-3m, dilated LV and new arrhythmias 
or no response to therapy (IB)



Caforio et al, Eur Heart J 2013 



• No standard therapy for the majority of cases

• General heart failure therapy & physical rest

• Mechanical support & transplantation for severe HF

• Immunosuppression for specific types

• Immune/anti-viral therapies not yet established



Farmakis, HJC 2012



• Standard HF regimens (RAASi, β-blockers, MRA) according to 
current guidelines

• Data on myocarditis mainly from animal models 

• Duration of HF therapy?



• Captopril, losartan and olmesartan reduced inflammation, 
necrosis, fibrosis and LV remodelling in animal models   

Seko, Clin Sci (Lond) 2006
Bahk et al, Int J Cardiol 2008

Sukumaran et al, Exp Biol Med (Maywood) 2010



• Lack of β-blocker treatment is associated with poor outcome
(along with NYHA and immunohistology)

Kindermann et al, Circulation 2008



• Should be avoided in acute severe HF

• Type of β-blocker: 

– Carvedilol was cardioprotective in rats (anti-inflammatory properties) 
but metoprolol and propranolol were not

– Metoprolol increased inflammation, necrosis and mortality in mice

Yuan et al, Am J Physiol Heart Circ Physiol 2004



• Eplerenone improved survival, reduced inflammation and 
suppressed expression of genes related to fibrosis and remodeling 
in rats

Xiao et al, Eur J Heart Fail 2009



• may worsen outcome in acute/subacute phase but beneficial in 
chronic HF

• should be restricted during the acute phase and for at least 6 
months in athletes and non-athletes

• return to training and competition if LV function and cardiac 
dimensions return to normal and no clinically relevant 
arrhythmias exist

36th Bethesda Task Force, Maron et al, JACC 2005
ESC WP Position Paper, Caforio et al, Eur Heart J 2013



• Temporary pacemaker in symptomatic AV block II or III 

(often in Chaga's & Lyme diseases)

• ICD after VF or symptomatic VT

• Avoid premature implantation of ICD/CRT-D as LV function may 
improve with medical HF therapy (but early in giant-cell or 
sarcoidosis)

• How long can we wait for improvement?

• Is there a role for EPS? Kindermann et al, JACC 2012



• VADs or ECMO

• Bridge to recovery or transplantation

• Considered early for patients with fulminant acute myocarditis
when maximal medical therapy fails

– Despite severe initial presentation, good overall prognosis (>60-80% 
survival, high rate of LV function recovery)

Mirabel et al, Crit Care Med 2011
Rajagopal et al Crit Care Med 2010



• Immunosuppression

• Immunoglobulin

• Immunoabsorption

• Antiviral



• ≥20 treatment trials with immune or anti-inflammatory therapy

• Limitations: 

– Use of Dallas criteria only - lack of immunohistochemistry and 
molecular analysis (eg, viral myocarditis treated with
immunosuppression)

– Spontaneous remission is high and not considered: in ESETCID study,
inflammation was eradicated in 60% of immunosuppression arm and in 
40% of placebo arm 

– Lack of control groups

Hufnagel et al, Herz 2000



• Prednisone, cyclosporine, azathrioprine

• Clear role in giant cell myocarditis, sarcoidosis and other immune 
conditions (eg. SLE, Ghurg-Strauss)

• Conflicting evidence in other forms

• Is the a role for blind immunosuppression in non-responding 
cases?

• Only after ruling out active infection on EMB by PCR

Caforio et al, Eur Heart J  2013



• Giant cell myocarditis: 

• corticosteroids, cyclosporine, azathioprine combinations 

• survival, 12 months vs 3 months if untreated

• Sarcoidosis: 

• high-dose corticosteroids

• 5-year survival, 60-90%

Cooper et al, Am J Cardiol 2008 
Kim et al, Am Heart J 2009

Nunes et al, Semin Respir Crit Care Med 2010



Acute heart failure in Churg Strauss vasculitis

Ikonomidis et al . J Thrombosis and Thrombolysis 2014



Before treatment 

Reduction of strain in all 

segments excluding CAD 

After treatment



Baseline

3 months post-treatment

Before treatment 



Fig. 4a

3c

7d
Fig.4d

edema

Fig.4b Fig.4c

gadolinium



• N=111

• Prednisone with azathioprine or cyclosporine vs placebo for 6 months

• No difference in survival or LVEF improvement

Mason et al, N Engl J Med 1995



Mason et al, N Engl J Med 1995

Immunosuppression
Myocarditis Treatment Trial

• N=111

• Prednisone with azathioprine or cyclosporine vs placebo for 6 months

• No difference in survival of LVEF improvement

• No immunohistology for the detection of inflammatory cells and no 
molecular biological analyses for viral exclusion 

• Patients with viral infection treated with immuno- suppression



• n=85

• Prednisone & azathiprine vs placebo for 6 months

• Significant improvement in LVEF and LV dimensions

Frustaci et al, Eur Heart J 2009



• n=85

• Prednisone & azathiprine vs placebo for 6 months

• Significant improvement in LVEF and LV dimensions

• All biopsies studied with histology and immunohistology and viral 
infection ruled out by molecular methods

Frustaci et al, Eur Heart J 2009



• High dose intravenous immunoglobulin 

• Antiviral and immunomodulating actions

• Conflicting evidence (no benefit in adults, benefit in children)

• No benefit in IMAC trial (recent-onset DCM, only 15% biopsy-
proven myocarditis of non-specified cause) 

McNamara et al, Circulation 2001



• Elimination of anticardiac antibodies

• Small studies in DCM, improved LV function and decreased 
myocardial inflammation

• Ongoing trial in 200 pts in Europe

Mobini et al, I Autoimmun 2003
Felix et al, J Am Coll Cardiol 2000



• Viral infection a common cause

• Encouraging results with IFN-β



LV dysfunction and viral persistence (adeno/enterovirus) – 2 studies

IFN-β induced:

•Viral elimination

•Improved NYHA

•Improved LVEF

•Improved survival

Kuhl et al, Circulation  2003
Kuhl et al, J Am Coll Cardiol 2012 (letter)



• 143 patients, inflammatory DCM and confirmed viral infection
(adeno/enterovirus, PRVB19)

• Betaferon for 6 months :

– Viral elimination (not complete for PVB19)

– Improved NYHA and PGA

Schultheiss et al, Circulation  2008 (abstract)



• Despite advances, standard therapy remains limited to general HF 
therapy in most cases

• Several clinical trials on immune therapies suffer methodology 
problems 

• Biopsy may guide therapy if classical histology is combined with 
immunohistochemistry staining for inflammation and molecular 
studies for viral genome detection 



• Immunosuppression

– indicated for acute giant cell myocarditis, sarcoidosis and acute
myocarditis associated with autoimmune diseases (eg SLE,Ghurg
Strauss)

– may be beneficial in virus-negative inflammatory cardiomyopathy

• Antiviral therapy may be beneficial in proven viral inflammatory
cardiomyopathy



Περικαρδίτιδα

• Εμπφρετοσ ιογενισ ςυνδρομι

• Πόνοσ 

• ΢υνεχισ

• Επιδείνωςθ ςε φπτια κζςθ- μείωςθ ςε 
πρόςκια κάμψθ του κορμοφ

• Αντανάκλαςθ ςε τραπεηοειδι μυ

• Ακρόαςθ: Ήχοσ τριβισ- μείωςθ καρδιακϊν 
τόνων



Causes of pericarditis

• Unknown cause (so-called "idiopathic")

• Infection —by viral infection

• Radiation

• Trauma.

• Myocardial infarction .

• Drugs and toxins

• Metabolic disorders — kidney failure.

• Cancerous tumors

• Rheumatic diseases

• Gastrointestinal diseases — ulcerative colitis or
Crohn's disease)



Διαγνωςτικι προςζγγιςθ

• Δείκτεσ φλεγμονισ (Λευκά, ΣΚΕ, CRP)

• Καρδιακά ενηυμα (Σροπονινθ)

• HKΓ (ανάςπαςθ ST με κυρτό προσ τα άνω 
πτϊςθ του PR, κολπικι μαρμαρυγθ)

• Α/α κϊρακα    ΚΘΔ

• Εcho ( περικαρδιακθ ςυλλογι,  ΚΕ)



Περικαρδίτιδα

Notice the ST elevations all over the place with no reciprocal changes







ΗΧΩΚΑΡΔΙΟΓΡΑΦΗΜΑ ΠΕΡΙΚΑΡΔΙΣΙ΢-
ΜΤΟΚΑΡΔΙΣΙ΢









Ερωτθςεισ

• Ποιοσ β αναςτολζασ είναι αςφαλζςτεροσ ςτθ 
μυοκαρδίτιδα?

• 1 carvedilol

• 2 metoprolol

• 3 atenolol 

• 4 κανζνασ



• Η βιοψία μυοκαρδίου παρουςιάηει PCR 
κετικι για HHV6 ςε αςκενι με οξεία 
μυοκαρδίτιδα. Η ενδεικνυόμενθ αγωγι είναι

• 1. ιντερφερόνθ β

• 2. αηακειοπρίνθ με κορτικοςτεροειδι

• 3. κυκλοςπορίνθ με κορτικοςτεροειδι

• 4. κλαρικρομυκίνθ



• Η βιοψία μυοκαρδίου παρουςιάηει ανοςο ιςτοχθμεια
ςυμβατι με γιγαντοκυτταρικθ μυοκαρδίτιδα. Ποιο είναι 
ςωςτό

• 1. Σοποκζτθςθ απινιδωτθ άμεςα μόλισ εκδθλωκεί 
κοιλιακι ταχυκαρδία

• 2 χοριγθςθ αηακειοπρίνθσ και ςτεροειδϊν

• 3 ενδαορτικι αντλία ςε αιμοδυναμικι κατζρριψθ

• 4.Όλα τα παραπάνω







www.emeka.org.gr/databases



www.emeka.org.gr/databases



www.emeka.org.gr/databases











4 chamber view Longitudinal Strain -normal values 15%



Δεξιά κοιλία





Εισαγωγή 2 μήνες μετά



2 μήνες μετά

Εισαγωγή





Acute heart failure in Churg Strauss vasculitis

Ikonomidis et al . J Thrombosis and Thrombolysis 2014



Before treatment 

Reduction of strain in all segments excluding CAD 

After treatment



Baseline

3 months post-treatment

Before treatment 
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