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Definition

* Myocarditis is an inflammatory disease of the
myocardium caused by different infectious
and noninfectious triggers.

* Dilated Cardiomyopathy & Heart Failure are
the most significant long term morbidity.



Etiology

Table 1 Causes of myocarditis

Viruses/disorders

Adenovirus®

Coxsackevirus B*
Cytomegdowus*
Epsemn=Bar virus

Hepatitis C virus

Hearpes simplex virus

HIV*

Influenza virus
Mumgs
Parvovirus BI9
Polavirus
Rabies

Rubella

Vanoella zoster virus

Yelow fever

Bacteria/disorders

Chlamydia
Cholera
Mycoplasma
Nevs seria
Salmonella
Staphylococous
Streptococcus
Tetanus
Tuberculosis

Spirochetal
Leptosprosis
Lyme disease
Rdapsing fever
Syphiks

Cardiotoxins
Ethand*
Anthmcydine dugs®
Arsanic

Carbon monoxde
Catechdamines
Cocaine*

Haavy metals
Copper

Meroury

Lead

Pratozoa
Chagas disease
Lashmaniasis
Maaia

H g
Caphdospanns
Chozpine
Dwratics

hsect bies
Lithlum

Snaka bites
Sufonamades
Tetanus taxad
Tetmcydine

Systemic disorders
Hypereosinophilia
Kawasad diseass
Sacadosis

Weganer granudomatasis

*Fraquent cause of myocarditis.



* Viruses are the most common agents.

* The spectrum of viruses shifted from

coxsackievirus B to adenovirus in the late
1990s.

e Adenoviral infections can be much more
virulent than coxsackievirus and can cause
extensive cell death without comparable
inflammatory response.



Statistics

* Bowles & coworkers analyzed biopsy
specimens from 624 patients with PCR and
found overall viral positivity was 38%
(239/624).

* On analysis,22.8% tested positive for
adenovirus, 13.6% for enterovirus and 1% for

parvovirus.
Bowles et al, JACC 42:466,2003



Pathophysiology

Chronic Myocarditis
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Cardiac dilatation
Heart failure
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Clinical Features

* Acute Viral Myocarditis often presents with
Heart Failure with preceding fever & myalgias.

* Chest Pain(due to Pericarditis or myocardial
injury & destruction)

* Palpitations(due to Arrhythmia's)



* Rapid progressions from a febrile respiratory
syndrome to Cardiogenic Shock(discharged
from Urgent care settings for Viral iliness)

* Sudden death (in young adults, myocarditis
causes up to 20% of all cases of sudden
death).



Important types of Myocarditis

. Chagas Diseases

Most common Infective cause.

Endemic in Rural areas of South & Central
America

Chronic infection leads to Conduction system
anomaly, AF, Ventricular Tachyarrhythmia.

Treatment- HF medications & benznidazole-
Nifurtimox.



2.Granulomatous Myocarditis

Sarcoidosis

Rapid onset HF & ventricular Tachyarrhythmia’s
Conduction block
Giant cell Myocarditis

Typically with Rapidly progressive HF &
ventricular Tachycardia

Diffuse Granulomatous lesion surrounded by
extensive inflammatory infiltrate in
endomyocardial biopsy



Diagnosis

* ECG- changes widely variable & non-specific-
Non specific ST segment & T wave changes
Sinus tachycardia

Ventricular arrhythmia's

AV conduction defects

g N



Cardiac Biomarkers

* Cardiac Troponins more sensitive than CPK-
MB.

* Largely nonspecific



Echocardiography

* Rule out non-inflammatory cardiac disease
such as valve disease and to monitor changes
in cardiac chamber size, wall thickness,
ventricular function, and pericardial effusions.

* Global ventricular dysfunction, regional wall
motion abnormalities may occur in
myocarditis.



Acute

Myocarditis




MRI of Heart

MRI is emerging as an important tool
for the diagnosis and follow-up of
patients with acute myocarditis



MRI can also play a role in discriminating myocarditis from

myocardial infarction, which can help in the evaluation of acute chest
pain.

In myocarditis the infiltrates are characteristically located in the mid-
wall and tend to spare the sub-endocardium,whereas in infarction, the
sub-endocardium is involved first.

Normal Myocardium

Myocardial Infarction Myocarditis




Gold Standard

* Endomyocardial Biopsy(Dallas Criteria)
* At least 5 separate biopsy specimens

* First Biopsy- Myocyte necrosis or
degeneration or both associated with an
inflammatory infiltrate adjacent to the
degenerating or necrotic myocyte.




Subsequent Changes

* Ongoing(persisting) Myocarditis with or
without fibrosis

* Resolving(healing) Myocarditis with or
without Fibrosis

* Resolved(healed) Myocarditis with or without
Fibrosis



Histological Picture




* Chow and McManus demonstrated that with a
single EMB sample, histologic myocarditis
could be demonstrated in only 25% of cases.
Even with 5 random samples, correct
diagnosis by classic Dallas criteria could be
reached in only about 2/3™ of subjects.



Clinical Classification

1. Possible subclinical Acute Myocarditis

J Typical Viral syndrome without cardiac
symptoms with one or more of following-

* Elevated Cardiac Biomarkers

* ECG findings suggestive of Acute Injury
* Reduced LVEF

* Abnormality in Cardiac Imaging



2. Probable Acute Myocarditis

* Previous criteria accompanied by Cardiac
symptoms.

3. Definite Myocarditis
* Previous criteria plus histological evidence




Treatment

* The core principles of treatment in

myocarditis are optimal care of arrhythmia
and of heart failure

* Patients with LV dysfunction or symptomatic
HF should follow current HF therapy

guidelines, including diuretics and ACE
inhibitors or ARBs



Management Algorithm

Patient with myocarditis

Stabilize hemodynamics | Unstable | Hemodynamic suppon]

(diuretics, vasodilators) | L ('"0"’02‘3 m
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Immune therapy
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Immunosuppresion

The New England
Journal of Medicine

OCopynght, 1995, by the Massachusctis Medical Society

Volume 333 AUGUST 3, 1995 Number 5

A CLINICAL TRIAL OF IMMUNOSUPPRESSIVE THERAPY FOR MYOCARDITIS

Jay W Masox, M.D., Jouy B. O'Coxser, M.D., Anvie Herskowrrz, M.D., Noel R, Rose, MDD, PuD,,
Bruce M. MeMaxus, MDD, P, MarGarer E Biouscaas, MDD, Taowas E. Mooy, PrD.,
AND THE MYOCARDITIS TREATMENT TRIAL INVESTIGATORS®

111 patients of myocarditis and LVEF < 45% were
randomly assigned to conventional therapy alone or
combined with 24 weeks of immunosuppressive

therapy



Abstract Background. Myocarditis is a senous disor
der, and treatment options are limited. This tnal was de-
signed to determine whether mmunosuppressive therapy
mproves left ventricular function in patients with myocar-
dits.

Methods. We randomly assigned 111 patients wih
a histopathological diagnosss of myocardts and a left
ventricular ejection fraction of less than 0.45 to receive
conventional therapy alone or combined with a 24-week
regimen of immunosuppressive therapy. Immunosup-
pressive therapy consisted of prednisone with ether cy-
cosparine or azathioprine. The prmary outcome meas-
ure was a change in the left ventricular ejection fraction
af 28 weeks.

Results. In the group as a whole, the mean (+SE) left
ventricular ejection fraction mproved from 0.25+0.01 at
base line to 0.34£0.02 at 26 weeks (P<0.001). The
mean change in the left ventricular ejection fraction at 26
weeks dd not difer significantly between the group of pa-

tients who received immunosuppressive therapy (a gain
of 0.10; 95 percent confidence interval, 0.07 to 0.12) and
the control group (a gain of 0.07; 95 percent confidence
interval, 0.03 to 0.12). A higher left ventrcular efection
fraction &t base Ine, less intensive conventional drug
therapy at base ine, and a shorter duration of disease,
but not the treatment assignment, were positive nde-

pendent predictors of the keft ventricular ejection fraction
/e mortaly rate

mnl at 4.3 m Fealures suggesting an eﬂecuve ine
flammalory response were associated with kess severe
nitial disease.

Conclusions. Our resutts do not support routine treats
ment of myocardilis with immunosuppressive drugs. Ven-
tricular function improved regardiess of whether patients
received immunosuppressive therapy, but long-term mor-
takty was high. (N Engl J Med 1995;333.269-75)



* CHia W Yip &S Quek(2012) concluded that
Immunosuppression doesn’t significantly
change the outcome.

* Frustaci et all(dept. of Cardiology,Catholic
Univ. Rome,2014) concluded that Active
Lymphocytic Myocarditis those with
circulating autoAb & no Viral Genome can
benefit from Immunosuppression.



The New England Journal of Medicine

IDIOPATHIC GIANT-CELL MYOCARDITIS — NATURAL HISTORY
AND TREATMENT

Lesue T. Coorer, JR., M.D., GeraLp J. Berry, M.D., AND RALPH SwaseTa, M.D.,
FOR THE MULTICENTER GIANT CELL MyOCARDITIS STUDY GROUP INVESTIGATORS *

ABSTRACT

Backgrosrnd Idiopathic giant-cell mvyocarditis is a
rare and fregquently fatal disorder. We used a multi-
center data base to define the natural history of gi-
ant-cell mvyocarditis and the effect of treatment.

Merhods We identified 63 patients with idiopath-
ic giant-cell mvyocarditis through journal announce-
ments and direct mianilings to cardiovascular centers
wo rl dwwid e.

Resselts The patients consisted of 33 men and 30
wormen withh an average age of 42 .6 years; 88 percent
were white, S percent were black, 5 percent were
Southeast Asian or Indian, and 2 percent were Mid-
dle Eastern. Most presented with congestive heart
failure (47 patients, or 75 percent), ventricular ar-
rhythmia (9 patients, or 14 percent), or heart block
(3 patients, or S percent), although in some cases the
initial symptoms resembled those of acute mvyocar-
dial infarction (4 patients). Nineteen ercent had as-

among our patients, thhe rate of death or
cardiac transplantation was 89 percent, and median



survival was only 5.5 months from the onset of
symptoms. The 22 patients treated with corticoster-
oids and cyclosporine, azathioprine, or both thera-
pies survived for an average of 12.3 months, as com-
pared with an average of 3.0 months for the 30
patients who received no immunosuppressive ther-
apy (P=0.001). Of the 34 patients who underwent
heart transplantation, 9 (26 percent) had a giant-cell
infiltrate in the transplanted heart and 1 died of re-
current giant-cell myocarditis.

Conclusions Giant-cell myocarditis is a disease of
relatively young, predominantly healthy adults. Pa-
tients usually die of heart failure and ventricular
arrhythmia unless cardiac transplantation is per-
formed. Despite the possibility of fatal disease recur-
rence, transplantation is the treatment of choice for
most patients. (N Engl J Med 1997;336:1860-6.)
@1997, Massachusetts Medical Society.




* These studies suggest that
immunosuppression is having a doubtful value
in the routine treatment of acute lymphocytic
myocarditis.

* But,transplant-free survival in patients with
giant-cell myocarditis may be prolonged with
a combination of cyclosporine and
corticosteroids



