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ABSTRACT

The use of high-dose intravenous immunoglobulin (IVIG) has greatly increased in the last years. With bro-

ader use of immunoglobulin, the numbers of reported side effects are also growing. IVIG have also been used

in the treatment of myocarditis and dilated cardiomyopathy. Here we reported a child with presumed acute

myocarditis who has developed severe hemolytic anemia following high-dose IVIG administration. As our know-

ledge, this is the first case report with myocarditis or dilated cardiomyopathy who developed hemolytic ane-

mia following high-dose IVIG administration. 
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ÖZET

Miyokardit Olgusunda Yüksek Doz ‹mmünglobulin Uygulanmas›n› ‹zleyen Hemoliz

Son y›llarda yüksek doz intravenöz immünglobulin (IVIG) kullan›m› artmaktad›r. Kullan›m›n artmas› ile bildi-

rilen yan etkiler de artmaktad›r. IVIG miyokardit ve dilate kardiyomiyopati tedavisinde de kullan›lmaktad›r. Bu ya-

z›da akut miyokardit tedavisi için yüksek doz IVIG kullan›lan bir çocukta geliflen ciddi hemolitik anemi bildiril-

mektedir. Bilgimiz dahilinde bu olgu miyokardit ve dilate kardiyomiyopatide yüksek doz IVIG kullan›m› sonras›

bildirilen ilk hemolitik anemi olgusudur.

Anahtar Kelimeler: Kardiyomiyopati, Anemi, Hemolitik, ‹mmünglobulin tedavisi.
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INTRODUCTION

During the recent years high-dose intra-
venous immunoglobulin (IVIG) has been
used increasingly in the treatment of myo-
carditis and dilated cardiomyopathy with en-
couraging results[1,2]. However, many side ef-
fects of the high-dose IVIG treatment have
been reported[3]. Hemolysis is one of the well
known side effects of IVIG therapy[4]. It may
be self limited but if it occurs in patients with
compensated congestive heart failure, it can
worsen hemodynamic disturbance and cause
decompensation of congestive heart failu-
re[5]. We describe a patient with presumed
acute myocarditis who developed severe au-
toimmune hemolytic anemia and deteriorati-
on of hemodynamic findings following high-
dose IVIG administration.

A CASE REPORT

An eleven-year-old boy was admitted to
Pediatric Cardiology Unit of Selçuk Univer-
sity on February 2000 with a two-week his-
tory of dyspnea, palpitation, syncope, fati-
gue, nausea, and vomiting. Medical and fa-
mily history of the patient was unremarkab-
le. His physical examination revealed rapid
and labored respiration, tachycardia, gallop
rhythm, muffled heart sounds, II/ VI pansys-
tolic murmur at the apex, hepatomegaly and
distention of the neck veins. Blood pressure
was normal. The electrocardiogram showed
sinus tachycardia, low-voltage QRS comple-
xes and T wave inversion in the left chest le-
ads. The radiological investigation revealed
cardiomegaly (cardiothorasic ratio was 0.59).
On echocardiographic examination, left vent-
ricle end-diastolic and end-systolic dimensi-
ons were larger than normal. Left ventricular
systolic functions were depressed (ejection
fraction: 27%, fractional shortening: 12%).
Doppler examination of mitral valve showed
mild mitral regurgitation. Both coronary ar-
teries originated from the aorta. Complete
blood and urine analysis, and also
immunoglobulin A (IgA) level were within

normal limits. Owing to the technical and
economic difficulties, attempts on the identi-
fication of the etiologic agent were unsuc-
cessful and the patient’s family refused inva-
sive diagnostic procedures. After starting an-
ticongestive therapy (a combination of digoxi-
ne, furosemide, and captopril) symptoms of
congestive heart failure ameliorated. In addi-
tion to anticongestive therapy, he received
IVIG (Octagam 5Gm, Berk) 400 mg per kg
daily for a total of five days. Each IVIG dose
was infused over at least 4 hours. After five
days of IVIG therapy he felt unwell and he
had chest pain, nausea, jaundice, and dark
urine. His hemoglobin levels decreased from
11.4 g/dL to 7.3 g/dL and unconjugated bi-
lirubin increased to 3.3 mg/dL. Reticulocyte
count also increased from 0.1% to 8%. Altho-
ugh it was negative previously, direct Co-
ombs test was positive during two weeks. Se-
rum haptoglobin decreased to 5 mg/dL. Glu-
cose-6-phosphate dehydrogenase activity
was normal. Osmotic fragility and sucrose
lysis test were normal. Cold antibodies, Do-
nath-Landsteiner hemolysin, antinuclear
and anti-DNA antibodies were negative. The
serologic tests for Epsteine-Barr virus, cyto-
megalovirus and parvovirus were negative.
Since the hemodynamic status of the patient
deteriorated owing to anemia a transfusion of
packed red blood cell was administered two ti-
mes (each 5 mL/kg). He responded to transfu-
sions with hemodynamic improvement and
hemolysis did not recur. When he was disc-
harged with anticongestive therapy he had no
anemia but his left ventricular systolic functi-
on was still depressed (ejection fraction: 35%,
fractional shortening: 17%).

DISCUSSION

It has been suggested that IVIG administ-
ration improves ventricular function and the
probability of survival in children with myo-
carditis and dilated cardiomyopathy[1,2]. In
an animal study, IVIG therapy completely
suppressed acute coxsackievirus B3 myocar-
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ditis by transferring the neutralizing anti-
body into the host in acute viremic stage[6].
Myocarditis is an inflammation of the mus-
cular walls of the heart. Depressed ventricu-
lar functions with dilation of one or more
chambers, in the absence of any structural
abnormality, help to establish the diagnosis.
However, these echocardiographic findings
are not specific for myocarditis and can also
be detected in cases with dilated cardiomyo-
pathy and anomalous origin of the left coro-
nary artery. The differential diagnosis from
dilated cardiomyopathy depends on histolo-
gical and immunocytochemical examination
of endomyocardial biopsies. However, this
lack of information did not change our stra-
tegy of therapy since both disease share the
same mode of therapy. Recent advances in
echocardiography have helped to define the
origin of coronary artery noninvasively[7]. As
it was demonstrated by echocardiographic
examination, both coronary arteries were ori-
ginated from the aortic root in our patient. 

Although, Drucker and co-workers obser-
ved no adverse effects during IVIG administ-
ration, many side effects of this mode of tre-
atment have been reported[1,3]. Hemolytic
anemia is a rare but severe complication of
IVIG treatment[4]. Our patient was conside-
red as having hemolytic anemia owing to the
development of anemia without bleeding in
conjunction with reticulocytosis, unconjuga-
ted hyperbilirubinemia and decreased level
of serum haptoglobin. The development of
hemolytic anemia following IVIG administra-
tion with positive direct Coombs test confir-
med the diagnosis of hemolysis as a compli-
cation following IVIG administration. As re-
ported previously, this complication occur-
red as a result of antibodies against to hu-
man blood cell antigen which can be found in
IVIG preparations[4,8]. In a study, commerci-
al human plasma preparation products were
examined and found to contain A and/or B
antibodies of the IgM or IgG type with titers
of 1 to 1024[9]. It is concluded that perfor-

mance of a minor cross matching procedure
prior to immunoglobulin use will prevent the
occurrence of hemolysis[10]. In our case,
cross matching procedure was not perfor-
med prior to IVIG administration. Since that
time cross matching has been performed be-
fore IVIG administration in our institution.
Even mild reduction in hemoglobin level can
cause decompansation of heart failure in pa-
tients with myocarditis or dilated cardiomyo-
pathy as in our patient. In general, pediatric
cardiologists are not familiar with this kind
of complication. Here, we reported this pati-
ent in order to warn pediatric cardiologists
about this serious complication of IVIG the-
rapy. As our knowledge this is the first case
report which has demonstrated the occur-
rence of hemolytic anemia following high-do-
se IVIG administration in a patient with myo-
carditis or dilated cardiomyopathy. 
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