Serum Level of Brain Natriuretic
Peptide (BNP) in Pediatric Patients
with Muscular Dystrophy

Thesis

Submitted for Partial Fulfillment of Master Degree
in Pediatrics

Presented by

Yasmin Mohamed Ahmed Ismail
(M. B., B.Ch))

Under Supervision of

Prof. Dr. Nagia Bahgat Badawy
Professor of Pediatrics

Faculty of Medicine - Ain Shams University

Prof. Dr. Mona Mohamed Zaki
Professor of Clinical Pathology
Faculty of Medicine - Ain Shams University

Dr. Iman Ali Abd-el -Hamid
Assistant Professor of Pediatrics
Faculty of Medicine - Ain Shams University
Faculty of Medicine

Ain Shams University
2014



“ % “ ’

A AN APN A AME
(msemiil o it

aslzal) ) o

(32) &0 5l 5 ) pas



| ACKNOWLEDGEMENT

First of all, I thank “Allah”™o whom 1 relate any
success in achieving any work in my life.

| would like to express my endless gratitude and
appreciation to Prof. Dr. Nagia Bahgat Badawy,
Professor of Pediatrics, Ain Shams University, for giving
me the honor to work under her meticulous supervision
and for providing me a lot of encouragement, valuable
advice and support throughout the work.

My sincere thanks and respect go to Prof. Dr. Mona
Mohamed Zaki, Professor of Clinical Pathology, Ain
Shams University, for her generous time, kind supervision,
continuous encouragement, helpful suggestions and great
help.

No words can describe the effort and help of Dr. Iman
Ali  Abd-el-Hamid, Assist. Professor of Pediatrics, Ain
Shams University, for her kind supervision, wise help,
continuous guidance and encouragement and her follow up
for this work.

Finally, I would like to convey my warmest gratitude
to my professors, my colleagues and my patients of
Neurology department, pediatric hospital, Ain  Shams
University for their thankful cooperation.

Last but not least, I have to dedicate this work to
the memory of My Father, the man 1 owe him much
that I will never be able to give him what he deserves.

Yasmin Mohamed Ahmed Ismail




Abstract 2

Serum Level of Brain Natriuretic Peptide (BNP) in
Pediatric Patients with Muscular Dystrophy

Abstract

Background: Duchenne muscular dystrophy (DMD) patients used
to die mainly from pulmonary problems. Echocardiography
remains the standard diagnostic modality for cardiomyopathy in
DMD patients, but is hampered by scoliosis in adult DMD
patients. We investigated the usefulness of the plasma
concentration of brain natriuretic peptide (BNP) for evaluating
cardiac affection in patients with DMD.

Methods: The plasma BNP concentration was measured by
immunoassay in 15patients with DMD and in 15 healthy children.
Cardiac function was evaluated by echocardiography which
classified left ventricular function as preserved or depressed, and
BNP. The function of skeletal muscle was evaluated by the
disability of lower limb function, CPK.

Results: The plasma concentration of BNP was increased in
patients with DMD (95.700£58.901pg/ml, mean +/- SD) compared
with that in normal children (16.007+£7.135pg/ml). Four of the
DMD patients had symptoms of heart failure, with markedly
increased plasma BNP concentrations. The other DMD patients
with increased plasma BNP concentrations showed abnormal
cardiac function but no symptoms of heart failure. In addition, in
patients with DMD, the plasma BNP concentration showed
significant positive correlations with duration of cardiac affection,
and negative correlations with CPK and LVEF. There was no
significant correlation with duration of muscular dystrophy
disease.

Conclusion: The combination of echocardiography and BNP
achieves good results in the evaluation of left ventricular function.
We advise to add BNP to echocardiography in the routine cardiac
assessment of DMD patients.
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Introduction

The muscular dystrophies are a group of muscle
disorders characterized by progressive muscle wasting and
weakness. Age of onset is variable, as are the distribution
and severity of the diseases. Muscular dystrophies are
caused by gene abnormalities, which code for a variety of
proteins involved in different functions (Seidman and
Seidman, 2001).

Duchenne muscular dystrophy (DMD) is a common
genetic disease which is an X - linked recessive disorder
caused by a mutation on the dystrophin gene, located on
chromosome Xp 21. The gene normally codes for a
protein, dystrophin, which links cytoplasmic actin to the
dystrophin - glycoprotein complex at the cell membrane.
Dystrophin loss leads to muscle cell structural instability
(Allikian et al., 2003).

The dystrophin gene has been shown to be the
cause of X-linked dilated cardiomyopathy and some cases
of sporadic dilated cardiomyopathy. The time course for
the development of cardiomyopathy has not been well
characterized; however, clinical studies demonstrate that
the disease process in the heart is underway long
before symptoms appear (Giglio et al., 2003).
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Signs of cardiac dysfunction may be vague and
nonspecific, such as fatigue, weight loss, vomiting, or sleep
disturbance. Currently at many medical centers, affected
individuals do not come to the attention of the cardiac
specialist until late in the disease process, when the clinical
manifestations of cardiac dysfunction become evident. This
reactive, rather than proactive, approach must change if
progress is to be made in the treatment of dilated
cardiomyopathy in this patient population (Bourke et
al., 2003).

Cardiac involvement is common and increases with
age in pediatric patients with muscular dystrophy. A range
of 10-15% of patients will die from the consequences
of left ventricular failure.Cardiac rhythm abnormalities are
frequent and play a significant role in morbidity and
mortality in muscular dystrophy. The most common
electrocardiographic abnormality is sinus tachycardia, with
prevalence of approximately 90% (Finsterer and Stollberger,
2005).
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Aim of the Work

The aim of the present study is to evaluate Plasma
concentration of brain natriuretic peptide (BNP) as a
prognostic marker for cardiac affection in pediatric patients
with muscular dystrophy.
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Muscular Dystrophy
Definition

Muscular dystrophy (MD) is a group of muscles
diseases that weaken the musculoskeletal system and
hamper locomotion. Muscular dystrophies are characterized
by progressive skeletal muscles weakness, defect in
muscle proteins, and the death of muscle cells and
tissue (Emery,2002).

Historical View

Muscular dystrophy (MD) is a collective group
of inherited noninflammatory but progressive muscle
disorders without a central or peripheral nerve
abnormality. The disease affects the muscles with
definite fibre degeneration but without evidence of
morphologic aberrations. The first historical account of
muscular dystrophy was reported by Conte and Gioja
in 1836. They described 2 brothers with progressive
weakness starting at age 10 years. These boys later
developed generalized weakness and hypertrophy of
multiple muscle groups, which are now known to be
characteristic of the milder Becker MD. At the time,
however, many thought that Conte and Gioja described
tuberculosis; thus, they did not achieve recognition for
their discovery (Conte and Gioja,1836).
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