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Heart is an immunological organ that is responding
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agents including T lymphocytes, B lymphocytes, and
also their products such as cytokines, circulating
antibodies, and other mediators.”> Myocarditis is an
inflammatory disease of the myocardium tissue, usually
happened following the flu and respiratory or
gastrointestinal symptoms,” and characterized with
cardiogenic shock, severe arrhythmia,* heart failure and
infiltration of mononuclear cells to the myocardium
and myocellular necrosis that can cause to acute cardiac
death in both children and adults. Genetic background
and epigenetic mechanisms may have a great role in the
pathogenesis of the disease.”® Although some types of
myocarditis may be idiopathic, but various causes
including innate and adaptive immune responses,
autoimmune mechanisms, infectious agent include
viruses (viral infections are the most important cause),
bacteria, protozoa, fungi or toxins, and noninfectious

Table 1. Causes of infectious a;

agents include drugs, may trigger the disease with a
broad spectrum of clinical and histological symptoms
so, according to Table 1, the causes of disease are
incredibly varied. Myocarditis may heal by own or lead
to dilated cardiomyopathy (DCM) (1). Despite modern
advances, the mortality of acute fulminant myocarditis
(AFM) remains high.” Myocarditis distinguished by
biopsy of cardiac muscle tissue using definite
histological, immunohistochergd and immunological
crosis.® Impaired

Organism Examples
infectious  bacteria Vibrio cholera, Staph la, Mycobacteria, Streptococci,
Legionella, Clostidrj uenza, Salmonella, Corynebacterium
diphtheria, Gonog a pneumonia
fungi omyces, Cryptococcus, Nocardia, Candida,
viruses RNA viruses

Candida, Actinomyces,

istoplasma, Mucormycoses

Coxsackieviruses A/B, Rabies  virus,
Echoviruses, Chikungunya virus, human
immunodeficiency viruses (HIV), Influenza,
hepatitis C virus (HCV), Measles virus,
Respiratory syncytial virus, Rubella, Mumps,

Polioviruses

modium falciparum, Toxoplasma gondii, Entamoeba histolytica, Leishmania,

a pallidum, Borrelia, Leptospira

Nocardia, Aspergillus, Cryptococcus, Sporothrix schenckii,

Rickettsia rickettsia, Echinococcus granulosus, Taenia solium, Schistosoma, Toxocara canis,
Trichinella spiralis, Coxiella burnetii

non-

infectious  autoimmune
Drugs and
toxic
substances

Other causes

rheumatic fever, smallpox, coeliac disease, ulcerative colitis, Crohn’s disease, inflammatory
myopathies, Systemic lupus erythematosus (SLE), Rheumatoid arthritis (RA), sarcoidosis,
Kawasaki’s disease, systemic sclerosis, Juvenile idiopathic arthritis (JIA), Takayasu arteritis,
tetanus toxoid vaccinations, and heart transplant rejection

azithromycin, benzodiazepines, lithium, phenytoin, ampicillin, clozapine, ciprofloxacin,
cephalosporins, sulphonamides, penicillin, lidocaine, phenylbutazone, isoniazid, mesalamine,
adalimumab, diuretics, thiazide, methyldopa, metoprolol, colchicine, dobutamine

Iron, copper, radiation, insect bite, etc...
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Compensatory hypertrophy, myocyte loss, fibroid
tissue, and immunohistochemical findings along with
inflammation of myocardium (myocarditis) seen in 30—
40 % of biopsy samples of endomyocardial tissue.
Clinical symptoms of myocarditis are heterogeneous,
ranging from subclinical disease with normal
electrocardiogram (ECG) to abrupt cardiac death and
acute heart failure (AHF)."?

A combination of clinical signs, cardiac imaging,
electrocardiogram (ECG) findings, and laboratory
testing leads to the exact diagnosis of myocarditis."
The definitive diagnosis of disease will be achieved by
the elimination of other causes of heart failure.
Determination of the real occurrence of myocarditis is
difficult because clinical presentations vary from
person to person. Criteria for detecting myocarditis in
endomyocardial biopsy samples are defined as Dallas
Classification.'"* The mentioned assortment was
proposed by several cardiovascular pathologists to
create identical criteria for the detecting myocarditis in
stained endomyocardial biopsy (EMB) which have
been used for many years; however, they are limj
because of their variation of interpretation.'
variations may be including differences wi
marker of viral infection and immune activation in
heart muscle, lack of prognostic
sensitivity. Surface antigen stainingd
CD3, anti-CD20, anti-CD4, and a
histological ~criteria.'®'”  The

antigen staining have
Dallas criteria."*

"WVIG" [TiAb]) AND
ms]) OR ("High dose

Intravenous [TiAb])) and
(("Myocarditis" /Abstract]) OR ("High dose
Intravenous imfmunoglobulin” [TiADb]) OR

("Inflammation" [TitAb]) AND ("Myocarditis" [MeSH
Terms]). Furthermore, the reference lists of articles
were screened to find more related studies.

Autoimmune Myocarditis
The vast spectrum of researches has proved
myocarditis can be caused by some types of

autoimmune mechanisms and their association with
autoimmune diseases has also shown. For instance,
myocarditis develops in 3-15% of SLE patients.'®"
Furthermore, pericardial manifestations such as
pericarditis and pericardial effusion is mostly seen in
these patients. The fact that immunosuppressive drugs
are useful in several kinds of autoimmune myocarditis
and the existence of autoantibodies in the blood
circulation of patients is a s of definite proof for
the involvement of autogfmune Techanisms in the
development of myocard 2921 According to Rose et
al. More than half of i i

They proved
tissue as

relatives  of
positive anti heart

outvanti heart autoantibody.” In
is, several antigens including
on-specific may be involved in the
e autoantibodies as a target of the

In several studies, emerging of
fdics against cardiac myosin (a good example
of heart-specific antigen) was associated with heart
fajjure.***> This antigen is one of the most common
mune response inducing heart-specific antigens seen
in 86% of patients. According to Warraich et al
research, IgG3 is one of the most prevalent
autoantibodies found in the patient's sera.?® Other
prevalent  autoantibodies  found in  Dilated
Cardiomyopathy patients include Anti Mitochondrial
Antibodies (AMA), anti muscarinergic receptor
antibody¢ B-1 adrenoreceptor autoantibody, anti
Na-K-ATPase antibody, etc.”’
Myocardial muscle-specific autoantibodies are not only
restricted to myocarditis patients but are seen in
patients with other kinds of heart failures too. Anti-
Cardiac  Troponin
autoantibodies which have been reported in patients
with acute coronary syndrome.”*°

sarcolemmal

Autoantibodies is other

Pathogenic Mechanisms in Myocardial
Inflammation
Pathogenic mechanisms in myocardial

inflammation are including inflammasome activation
followed by myocyte destruction, myocarditis, and
pericarditis.*'*? Inflammasomes are a group of the
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cytosolic multiprotein oligomer of the innate immune
system that detects pathogenic microorganisms
and sterile stressors, generally including caspase-1,
Inflammasome Adaptor Protein Apoptosis-Associated
Speck-Like Protein Containing CARD (ASC), and the
NOD-like receptor (NLR) family sensor protein that
activates the interleukin-18 (IL-1pB) and interleukin-18
(IL-18)  pro-inflammatory ~ cytokines.”>  Myocyte
destruction can be a result of a bacterial or viral
infection, trauma, and cardiac toxicity or stimulation in
the earlier phase of the innate and late phase of the
adaptive immune system.' Immune complexes can
have a role in the pathogenic process of myocarditis
because of complement-fixing antibodies that find in
the circulating blood and sera of patients.’ Myocyte
necrosis in myocarditis patients can be evaluated by
measuring serum Troponin I (Tnl) level which
significantly correlated with heart failure symptoms®*
and usually elevated earlier than CK-MB in pediatric
and adult’s acute myocarditis. Measuring erythrocyte
sedimentation rate (ESR), and C-reactive protein (CRP)
that are nonspecific serum markers for systeg
inflammation and also, elevated N-terminal prgéh
natriuretic peptide (NT-pro BNP) for the ass¢#
heart failure may be helpful.® Clinical symptoms
varied, including chronic or acute he
cardiogenic shock, and life-thre
rhythm disturbances.'

ing v

Intravenous Immunoglobulin

Intravenous immwobulin (IVIG) is
product made up of immunoglobulins, gathere
the blood of more than a t and donors per” batch.

This kind of j i rapy has been widely used in a
variety of diseases" indicated that
IVIG been usS for the treatment of autoimmune

atory cases.” ' This product is
cessibility because of
blood of healthy donors.

preparation so vari kinds of activities may occur,
therefore it is seriofis to know documents presented for
the effect of IVIG in different situations but despite all
these points, according to transfusion protocols, this
kind of infusion therapy is wusually safe and
applicable.*®

IVIG is used at two different doses including a low-
dose (200 to 400 mg/kg, three times a week) and a
high-dose (2 g/kg/monthly).**** The low-dose of IVIG
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is used as replacement therapy in primary and
secondary immunodeficiency and some other
malignancies but the high-dose is used as an
immunomodulatory purpose in multiple kinds of
immune disorders and inflammatory diseases (Figure
1).%** For the first time, a high dose of IVIG was used
for pediatric immune thrombocytopenic purpura (ITP).
Vast clinical applications of IVIG is in the fields of
immunology, nephrology, rheumatology,
dermatology, hematology multiple diseases
including multifocal tor neuropathy (MMN),
Guillain Barre
demyelinating
dermatomyosi

and

ntering S-phase, decreases T cells
adhesion extracellular matrix, and contains
natural IgGantibodies, Anti-idiotypes, Antibodies to
superantigens and immunoregulatory
molecules, and reduce levels of cytokines.*®*’

Another component is Fc region on a range of Fc
eceptors (FcR), that binding of IVIG to FcyRIIb
effectuate deactivation of phagocytosis, inhibition of
ADCC and DC maturation, Saturation of them can
enhancing  catabolism  of  endogenous  IgG
and decreasing levels of autoantibodies in some
models.*

Complement-Fc binding is another component that
modulates complement activity, and the last ones are
other molecules that include cytokines, cytokine
receptor, CD4, etc.'””> The other mechanisms include
changing in circulating cytokines, inhibition of cell-
mediated cytotoxicity, alter chemokines levels, anti-
viral and anti-microbial properties, down-regulation
of metalloproteinase, B and T cell inhibition &
regulation and inhibiting the protective action of
neonatal FcR.”'** Administration of immunoglobulin is
vital because of the role of them to the neutralization of
the virus and microbial toxin and blocking of Fc
receptor,” but IVIG may have both short-term or long-
term outcomes.’® Studies have suggested that IVIG
induced levels of IL10 anti-inflammatory cytokine, the
antagonist of IL1IR and soluble TNFR and decreased
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cardiac inflammatory and proinflammatory cytokine
which has negative effects and reduction of oxidative
stress that it is adverse inotropic effects result from the
production of nitric oxide by pro-inflammatory
mediators.”” Treatment patient with IVIG decreases
TNFa, IL-6, and thioredoxin (TRX), a small ubiquitous
protein, levels and other pro-inflammatory mediators

Table 2. The most applications of IVIG in different fields

that have a toxic role in the pathogenesis and decreases
matrix metalloproteinase (MMPs) secretion from
mononuclear cells that are a mediator of
atherosclerosis.” It is essential to consider that multiple
mechanisms may engage concurrently and not all the
potential mechanisms of function fit completely into
the mentioned classifications.

Field of application Examples of application
immunology CVID, HIGM, XLA, WAS, CLL, myeloma, drugs
neurology Dermatomyositis, Multifocal motor neuropathy, Stiff pers
Guillain Barre syndrome, inflammatory myopathies,
inflammatory demyelinating polyneuropathy
hematology Immune thrombocytopenia, CLL, Myeloma, Im
neutropenia, Post bone marrow transplant, Severe Apla
dermatology Toxic epidermal necrolysis, Kawasaki syndrgf#e ®Ri
dermatitis, Pyoderma gangrenosum, Scler
others SLE, Mucous membrane pemphigoid culitis, Autoimmune

IVIG in Myocarditis
Acute myocarditis occurs i aMl
usually beginning by a viral infection.

could have happened ip autoimmune

patients with acute myoSaditis (AMC).*

damage induced by humd immunity

prevented Lyimmditiaidiotypic operties of IVIG
) d data to support
in AMC. Further
beneficial effect of IVIG in
prouse model in which

yet, and more researches are needed to specify which
patient will respond to the IVIG replacement therapy.”’
The result of a study has shown that high-dose
administration of IVIG for the patient with acute
myocarditis is connected with improved left ventricular
ejection fraction recovery and with a more remarkable
survival rate during the first year following
administration of IVIG.” Another study indicated that

gy, neurology@hematology, dermatology, and

e mentigf€d list is not comprehensive but

, X-linked agammaglobulinemia; WAS, wiskott Aldrich
L, chronic lymphocytic leukemia; HIGM, Hyper-IgM

IVIG was not effective in pediatric myocarditis
egardless of the types of treatment.”® Animal studies
have suggested that IVIG treatment in Coxsackievirus
B3 reduced cellular infiltration, calcification, and
necrosis of myocardium followed by better survival
rates.”® This finding demonstrated that advantageous of
IVIG in the treatment of the myocarditis is greater
when the treatment is initiated at early stages.”
Chronic heart failure (CHF) is a disease with high
mortality involving ischemic dilated cardiomyopathies
which exhibit increase inflammatory cytokines such as
IL-6, IL-1B, and also TNFo but by an inadequate
elevation of anti-inflammatory cytokines so, various
studies have concentrated on the role of anti-TNFa in
treating HF patients, but because of the failure of this
treatment, they led to more general immune-
modulatory approach, that treatment with IVIG was
considered.®’ The possible functional mechanisms of
IVIG in the cardiomyopathy include (Figure 1):
altering the affinity of the FCRs, impair adhesion of
leukocyte to endothelial cells, antigen neutralization,
functional blocking of FcyR on phagocyte cells,
disrupting the apoptosis process through up-regulating
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IVIG in Kawasa

Kawasaki diseag€ (KD) is an acute febrile disease
with vasculitis of the medium-sized arteries and cardiac
complication, rare in adults but common in early
childhood.®* In the early 1980s, the first high-dose
IVIG therapy was done for the patient with KD.®
Furusho et al proposed that IVIG in high-dose in these
patients had an anti-inflammatory effect and may
prevent coronary aneurysm (CAA) formation.®* The
average age of the disease is about two years old and is

6/ Iran J Allergy Asthma Immunol,

Adaptive immunity IVIg Innate immunity

Ly
= =

Low dose \‘ Primary immunodeficiency diseases (PIDs)
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Monocyte/
NK cell

oé) Lo” [ /
Granzyme

High dose
=} Activating FeyR

G

Inhibition of maturation and function of
DCs

Suppression of activation
and production of NO

Neutralization of
complement component

b

ms of action. a) In this part, mechanisms
nd secondary immunodeficiency and some
nomodulatory therapy have shown. High-dose

rare in older children. Patients with KD often suffer
chronic damage in myocardial and their
coronary arteries are also affected. At the onset of the
disease, neutrophils invade the artery walls followed by
the gathering of eosinophils, T cells, macrophages, and
other inflammatory cells, so these processes beginning
with  innate response. Also <genetic
predisposition is involved in KD. KD is a well-known
FDA approved indication for IVIG therapy. Various
researches have indicated the role of IVIG in KD
treatment.” IVIG administration in KD leads to a
significant decrease in CAA when given within ten
days after the onset of fever. Some studies have
indicated that treating with IVIG and aspirin at the
same time may effective in KD, so they suggested to
administer the second dose of IVIG after administration
of the first dose with aspirin, although some of the
patients are resistant to treatment with IVIG, so they
in risk of development of coronary artery
aneurysms rather than the other patient. The other
therapy can be used in patients include corticosteroids,
cyclosporine, cyclophosphamide.”® About the

tissue,

immune

are

or
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application of IVIG in KD, there have been almost
more than 300 publications containing clinical trials
and Cochrane review. The results proved that children
who show the symptoms of the KD should be given
IVIG at a single dose of 2 g/kg within the first ten days
after the beginning of symptoms.**®

IVIG in Fulminant Myocarditis

Fulminant myocarditis (FM) is an uncommon acute
form of myocarditis with rapid progression of
circulatory failure and high mortality.”” The main
characteristic of FM is a rapidly progressive clinical
course with the need for hemodynamic support.
According to clinical studies, IVIG treatment in FM
patient has shown efficacious. Some studies have
indicated that IVIG can improve the left ventricular
function (LVF) and decrease the arrhythmia in adult
patients. According to a cohort study conducted by
DAN-QING YU et al 32 FM patients were treated with
IVIG with a dose of 400 mg/kg per day for five days.
The results of this study have shown that the FM
patients that received Intravenous immunoglobulin s
a better left ventricular end-diastolic diameter (L4

dysfunction.
definition of cardiomyopathy have
evolved extrefhely. Acute inflammatory
Cardiomyopathy can be classified into primary and
secondary categories. The primary category is
consisted of genetic, mixed, or acquired form which
results in diverse phenotypes such as dilated,
hypertrophic, and restrictive patterns.”* In the
development and severity of the disease, the role of T
lymphocytes and immune mechanisms has been

proved. Although for myocarditis and dilated
cardiomyopathy, the autoimmune mechanism has been
assumed, immunosuppressive drugs were not been
shown to be effective, but in-vitro studies revealed that
IVIG is an effective therapy for viral myocarditis
according to their anti-inflammatory and antiviral
effects.” The vast spectrum of researches has been
revealed that the administration of IVIG in these
patients, may decrease the el of inflammatory
cytokines in blood cir
improving the LVEF. St
that administratio

patient’s sera ai studies
conducted n acute
-2 g

CM) is an uncommon,
tal cardiovascular disorder
myocyte necrosis and mixed

cells infiltration in the
commonly affects middle-aged and
adults.”” In a case study around the
of IVIG in a patient with GCM,
approximately 500 mg per kg IVIG was administered
evgry three weeks.

IVIG in Peripartum Cardiomyopathy

Peripartum cardiomyopathy (PPCM) is a rare heart
failure which generally happened during the last month
of pregnancy or up to five months after delivery.
According to New York Heart Association system,
there is a classification for severity of symptoms in
patients with PPCM including, Class I: without any
symptoms, Class II: moderate impact on function or
symptoms only with extreme exertion, Class III:
Symptoms with minimal effort, and Class IV:
Symptoms even at rest. Because of the unknown
etiology of PPCM, most studies have been focused on
hemodynamic of pregnancy and immunologic
stresses.”® The current evidence reported that treatment
with immunosuppressive agents could be useful. Also,
according to multicenter studies, administration of the
high dose of IVIG for women with PPCM with severe
dysfunction of left ventricular lead to early recovery of
this failure.” According to the studies, although
patients treated with 2 g/kg (1 g/kg q.d. intravenously
on two consecutive days) IVIG had a more
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considerable improvement in ejection fraction in days after onset, but in rare cases, severe complications
comparison with patients treated conventionally, this including transfusion-related acute lung injury
therapy merits further study.”’***! (TRALI), thromboembolic complications such as deep

vein thrombosis (DVT), myocardial infarction (MI),

Safety of IVIG Therapy pulmonary emboli, IgA deficiency, lung injury, stroke,

High-dose administration of IVIG has various cerebrovascular incident and acute renal failure which
adverse effects classified according to their severity is the risk factors of renal disease, hypertension, poor
including common and mild side effects and rare but hydration, diabetes mellitus, and hyperviscosity are
serious side effects (Figure 2). seen.t ™

In most patient, complications of IVIG therapy are mild Generally, administrafg IG is safe when
and temporary including fever, face flushing, fatigue, injecting slow and suffici@nt and it is better to prevent
chills malaise, myalgia, headache, nausea, vomiting, injecting to the patient witgmi 4 Precise,
diarrhea, dyspnea, back pain, hypertension, and constant, and ex itori ff during
tachycardia that present in the early minutes of IVIG the administr; ection of
administration that typically resolve within several adverse even
4 .
- - O .S "4 Y
Low grade
Malaise Nausea  fever and chills Urticaria Headache Arthralgia Hypertension  Myalgia
- _/

~

Common and mild side effects)

\
2
IVIG cgnplications
—C&

N\ Rare and serious side effects J
e
~
. IgA o
?)
o
I\.liyocarzdial Acute IgA deficiency related . Deep vein Aseptic
infarction kidney injury anaphylactic reaction Lunginjury  thrombosis (DVT) meningitis

Figure 2. The

osed ad\%ffect of Intravenous immunoglobulin (IVIG) administration. The vast spectrum of adverse
effect include co

ild side effects and rare but serious side effects can be seen.

DISCUSSION hypersensitivity reactions, that are associated with

eosinophilic myocarditis that saw in myocarditis.’

In experienced hands indicated the acute and Researches have shown that interferons, Statins, and
chronic myocarditis treatment depends on the severity, immunoadsorption have a positive effect on LVEF,
causes of the disease, onset of treatment, and also the Nevertheless, there is low efficiency. Continuously
potential of the myocardium to indemnity for such administration of statins despite low costs and few side
processes. Drugs can cause inflammation by direct effects has only a moderate impact on LVEF reduction
toxic effects on Cardiac muscle and also, caused and has no significant impact on proven non-ischemic
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cardiomyopathy.” based on various studies, the
myocardial function may improve by Mesenchymal
stem cell (MSCs) therapy. MSCs are non-
hematopoietic multipotent stromal cells originally
identified in the bone marrow but could be isolated
from some other tissue including Adipose tissue, Cord
cells, Amniotic fluid, and Molar cells, with non-
immunogenic,  anti-apoptotic,  anti-Fibrotic =~ and
immunomodulatory properties through Interferon-
gamma by induces nitric oxide (NO) and they can also
induce regulatory T cells, suppress T-cell responses
and to cause apoptosis of activated T cells.®*® Clinical
studies also suggested stimulating the direct antiviral
immune response, inhibiting viral replication,
angiotensin receptor blockade, or ACE-inhibition."?
Non-steroidal —anti-inflammatory drugs (NSAIDs)
including cyclooxygenase inhibitors such as ibuprofen
should be allocation for patients with additional
pericardial involvement. Treatment with colchicine, a
highly poisonous alkaloid which inhibits the mitosis of
tubulin in neutrophils and macrophages that inhibits the
innate immune system is another option whi
suggested for the first attack of pericarditis.®’
study demonstrated the beneficial effect of 4

cardiotoxic antibodies in the plas
various case series and gase reports stud
health care centres, |
action for treating and
myocarditis.**3°°

have demoffstrated
tricular contractility
IG treatment in
myocajditis.” indicated advantages in several
erimentally and clinically. In
ints exist: in the first
with the immune system
(ivigG) and IgGAM
Pentaglobin(in lo concentrations than ivIgG),
exhibit both anti-fhflammatory and proinflammatory
effects.”” According to Anthony et al the anti-
inflammatory effects of monomeric IgG is utterly
dependent on the N-linked glycan sialylation of Fc
fragment of IgG.”* IvIgGAM can reduce oxidative
stress and the IgM fraction in this complex can play a
prominent role in controlling some kinds of
autoimmune and inflammatory diseases. According to

SO

studies, IgM-enriched immunoglobulins seem to be
helpful in lower doses.” Based on previously published
articles, the first dose of IVIG is administered during
different times, but routinely, it administers during the
index hospitalization within 24 hours of the right
ventricular  catheterization and  endomyocardial
biopsy.” In the following, we reviewed some papers
that have used different protocols for IVIG therapy.

There are two treatment prot routinely used in the
treatment of myocarditis, j#€luding »high dose of IVIG
and a low dose of [VIGMepending on_the conditions
available.”*’  Hijgh-do

an

immunomodulat; 1 eous in
myocarditis ell as in
i ients with

e IVIG therapy has
s been found in some

0 better survival and recovery of LVF during
the first year after the myocarditis treatment. In a study
by,Drucker et al., 2 g/kg single dose of IVIG had been
Used. The results of this study have revealed that this
dose could reduce LVEDD (left ventricular end-
diastolic diameter) significantly.” In another study
performed by McNamara et al with 2 g/kg single dose
of IVIG for each patient, improvement of EF (ejection
fraction) was seen.”® In a case series study by
Kishimoto et al 1-2 g/kg single dose of IVIG were
used for a total of 9 myocarditis patients and
improvement of EF was seen too.” In another research
conducted by Maisch et al the doses of 20 g IVIG per
person on days 1 and 3 were used. In this study, out of
126 patients, 90 patients had myocarditis caused by
PBV19 (Parvovirus B19), and 36 patients had
myocarditis caused by ADV (adenovirus). The results
of this study have shown that in 90% of patients,
improvement of EF, in 90% of patients, eradication of
ADV, in 100% of patients, decreasing of inflammation
and in 40% of patients, elimination of PBV19 were
seen.'” In a case report conducted by TEDESCHI et al,
the high dose of IVIG which used was 400 mg kg x
day' administered for 5 days. The results have shown
quick recovery in the clinical manifestations including
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the disappearance of the apical thrombus and the
enhancement of LVEF from 30% to 75% during one
week after treatment. An electrocardiographic control
showed persistent diffuse negative T waves with the
normalization of the ST-segment.'®" The result of this
review article showed that the time and the dose of
IVIG administration for myocarditis patients depends
on different factors including the type of myocarditis,
patient's age, and severity of the disease, and the same
protocol cannot be used for all patients, so, some
patients may receive 2 g/kg of IVIG, while the other
patients may receive 1 g/kg, 0.5 g/kg, 400 mg/kg or
less in different periods .°%!0%1%
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