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to be treated with recombinant human acid
alpha-glucosidase
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Abstract
Objective: To describe the first case of infantile Pompe disease to be treated in Brazil.

Description: Pompe disease is a glycogen storage disease related to defects in the acid alpha-glucosidase enzyme,
leading to an intracellular accumulation of glycogen, mainly in muscles. Two forms are described: infantile and juvenile.
Since 2006, treatment with recombinant human acid alpha-glucosidase has been available. This article describes the
first case of infantile Pompe disease treated in Brazil. A girl presented at 2.5 months of age with rapid disease progression,
exhibiting severe hypotonia, loss of movements in both upper and lower limbs and hypertrophic cardiomyopathy,
progressing to respiratory failure by the age of 7 months. After 10 months of treatment, she exhibited a good clinical
response, with remission of the respiratory failure, partial recovery of arm and leg movements and improvement of
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cardiologic condition.

Comments: Despite its low incidence, infantile Pompe disease is lethal. The availability of an effective treatment
has created an urgent need to improve knowledge and early diagnosis of this disease.
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Introduction

Pompe disease, also known as glycogenosis type Ila, is
characterized by autosomal recessive inheritance and lyso-
somal glycogen accumulation resulting from a deficiency in
the acid alpha-glucosidase enzyme (AAG).-?

Theinitial manifestations may occur while still in the uterus
or as late as the fifth decade of life and the speed of progres-
sion may be rapid and lethal (infantile onset) or extremely
slow (late onset).'>* Total incidence is estimated at 1:40,000
live births and the infantile form is less common (1:138,000)
than the late form (1:57,000).%> The principal mechanism of
Pompey disease is a build-up of intralysosomal glycogen,
resulting in major intracellular accumulation. As the disease

progresses, lysosomes rupture and intracellular “glycogen
lakes ” form, stimulating secretion of other hydrolases into
cytoplasm, causing autophagy and cell death.*-2 Muscle and
nerve tissues are the most affected. In muscle tissues, myo-
fibrils are substituted by glycogen, resulting in reduced con-
tractility, hypotonia and a feeling of hardness on palpation.®”
In nervetissues, glycogen infiltration affects cerebral Purkinje
cells, cortical neurons, the Schwann cells of small nerves in
the diaphragm and, primarily, motor neurons in the ventral
horn.”"° Definitive etiologic diagnosis is achieved by AAG
enzyme activity assay* and by genotyping using molecular
biology techniques. Oligosaccharide chromatography or
detection of glycogen GLc4 in urine can also aid with
diagnosis.t1°
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The infantile form has onset within the first months of life
and is lethal. On average, the first symptoms appear at 1.6
months of life, diagnosis is made at around 5.3 months and
death occurs 2 months after diagnosis, generally within the
first 8 months of life in the absence of treatment. Death results
from the weakening of the diaphragm and accessory respira-
tory muscles, accumulated secretions and heart disease.!-3
The principal manifestations of the infantile form are: macro-
glossia, hypertrophic cardiomyopathy, hypotonia and pro-
gressive muscle weakness, areflexia, suction and deglutition
disorders, pondero-statural growth deficits, progressive res-
piratory failure, hepatomegaly and retarded motor develop-
ment. Increases in creatine phosphokinase and
aminotransferases are also observed. Furthermore, AAG
enzyme activity is less than 1% of normal.* Chest X rays reveal
significant cardiomegaly, and in infants with hypotonia this is
the first sign suggestive of the disease. Initially there is hyper-
trophic cardiomyopathy, which can progress to dilated cardi-
omyopathy as cardiac muscle fibers are destroyed,
significantly reducing the ejection fraction. As a result of left
ventricle hypertrophy, patients may suffer supraventricular
tachyarrhythmia and sudden death, particularly in the pres-
ence of infection, fever, dehydration and general anes-
thetic.'* Differential diagnosis of the infantile form should aim
to rule out: spinal muscular atrophy type I; neuromuscular
diseases; mitochondrial diseases; carnitine deficiency; gly-
cogenosis types III and IV; idiopathic hypertrophic cardiomy-
opathy, endocardial fibroelastosis and myocarditis.*-3'2 The
combination of hypertrophic cardiomegaly, hepatomegaly and
hypotonia (limp baby) is strongly indicative of the infantile
form of Pompe disease.

Until a few years ago, treatment was limited to supportive
measures, which were unable to alter the natural history of
the disease. Nowadays, Pompey disease is treated by enzyme
replacement therapy (ERT) with recombinant human acid
alpha-glucosidase (rhGAA, Myozyme®, Genzyme Co., Cam-
bridge, United States), which has already received approval
from the regulatory agencies in Europe (European Medicines
Agency) and the United States (Food and Drug Administra-
tion).13 Enzyme replacement therapy has demonstrated
excellent recovery of both cardiac and skeletal muscle involve-
ment, prolonging patient survival and reducing morbidity. The
earlier treatment is started, ideally during the first 4 months
of life, the better the results are, since the chances of irrevers-
ible damage occurring are lower,*°-11:13:14 Trjals studying
safety have demonstrated that the majority of patients
treated develop anti-rhGAA IgG antibodies. Correlations have
not been established between these antibodies and mild
adverse reactions (urticaria, redness, agitation, vomiting, tac-
hypnea, tachycardia) or with inactivation of the enzyme. Mild
allergic reactions can be controlled by reducing the velocity
at which the medication is infused. In cases of severe reac-
tions, it is necessary to interrupt infusion and treat symp-
toms.!3 Motor physiotherapy is an important adjuvant

Jornal de Pediatria - Vol. 84, No. 3,2008 273

treatment since it can correct static and dynamic trunk and
limb posture, preventing complications such as pathological
fractures and deformities.®

Authorization was granted by the Ethics Committee at the
Hospital dos Servidores do Estado do Rio de Janeiro, the
National Research Ethics Commission and ANVISA.

Case description

A female patient, the daughter of consanguineous par-
ents, was referred to the Pediatric Cardiology Clinic at the Hos-
pital dos Servidores do Estado do Rio de Janeiro, Brazil, in
February of 2005, aged to 2.5 months, presenting with tac-
hypnea, tachycardia, hepatomegaly, gastroesophageal reflux
and repeat pulmonary infections, in addition to malnutrition.
An electrocardiogram showed short PR and wide and high
amplitude QRS complexes. An echocardiogram showed
hypertrophic cardiomyopathy and liver function test results
were abnormal. Based on a suspicion of Pompey disease, the
patient underwent a muscle biopsy from the brachial biceps
muscle, which revealed vacuolar myopathy, with positive peri-
odic acid-Schiff (PAS) staining and increased lysosomal activ-
ity by the acid phosphatase reaction, compatible with
glycogen storage myopathy. This etiologic diagnosis was con-
firmed between 4 and 5 months of age by oligosaccharide
chromatography in urine, AAG activation in blood on filter
paper of less than 1% and by genotyping, which detected the
€.2560C>T/Arg854X mutation in homozygosis.

The patient exhibited suction and deglutition deficits and
was fed by nasogastric tube and later via gastrostomy. She
progressed with accentuated motor development deficits over
the next three to 4 months, with accentuated loss of muscle
strength, loss of lower and upper limb movement and respi-
ratory failure, requiring ventilatory support at 7 months of
age. This girl was the first patient to be treated with ERT in
Brazil, starting at 9 months of age when she already exhib-
ited severe and generalized hypotonia, being only able to
move the upper eyelids, rigid musculature and severe hyper-
trophic cardiomyopathy, with cardiac mass 16 times greater
than normal. She was given rhGAA at a dosage of 20 mg/kg/
dose via infusion intravenous every 15 days. In the 14th week
of treatment (seventh infusion) she suffered a nosocomial
infection and treatment was suspended for 6 weeks. At 13
months of age, after nine infusions, the patient demon-
strated spontaneous respiratory movements, was able to
move her arms and exhibit facial mimicry and both degluti-
tion and cardiomyopathy had improved. There was regres-
sion of cardiac hypertrophy, muscle hardening, hepatomegaly,
macroglossia and hepatic enzyme levels. After 10 infusions,
the improvement in respiratory status was evident, with
increased spontaneous respiratory movements and low
mechanical ventilation parameters; after the 12th infusion the
patient was breathing on noninvasive continuous positive air-
way pressure (CPAP) and could move her arms. After 10
months' treatment, ventricular mass index had been reduced
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Figure 1 - Radiographic progression of cardiomegaly: A) chest X ray before start of treatment, demonstrating a cardiothoracic
index of 0.8 and pulmonary congestion with increased vascularity to the lung apices; B) chest X ray during fourth month
of treatment, demonstrating reduction in cardiac area and regression of pulmonary congestion; C) chest X ray from 10th
month of treatment, with a cardiothoracic index very close to normal

nine times compared with treatment outset (Figure 1 and
Table 1), and cardiac function parameters had almost returned
to normal.

Discussion

It is estimated that there may be from 1,000 to 3,500
patients with Pompey disease in Brazil. Although it is uncom-
mon, this disease has a significant impact, with high levels of
morbidity and lethality in it is infantile form and high morbid-
ity in its late form.*®> In 2006, the introduction of ERT with
rhGAA changed the prognosis of this disease, proving capable
of stabilizing or even reversing the injuries caused by intrac-
ellular glycogen accumulation. This new possibility of treat-
ing Pompey disease increases the need for diagnosis and early
treatment in order to prevent the appearance of irreversible
damage and achieve good patient survival with quality of
life.12:1%15 We have described the first case of infantile
Pompey disease treated with rhGAA in Brazil. Despite the clini-
cal severity and the late institution of treatment, ERT exhib-
ited good results, with regression of signs and symptoms
during the 10th month of treatment. Reports in the literature

demonstrate that early initiation of treatment can result in
total recovery from the signs and symptoms, allowing the
patient a normal life, 121415

In view of the new possibility of treatment, Pompey dis-
ease should always be considered in the differential diagno-
sis of severely hypotonic patients less than 6 years old with
concomitant hepatomegaly and cardiomegaly and in all neu-
romuscular cases from 2 years on. Despite the good short
term results related here, studies are needed that evaluate
the efficacy and safety of this treatment over the long term.
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Table 1 - Progression of echocardiographic parameters during treatment with recombinant human acid alpha-glucosidase

Parameter/date 7 Jul 2005 24 Nov 2005 22 May 2006 17 Aug 2006 8 Nov 2006
Age (months) 5 9 15 18 20
Treatment Untreated Start of ERT 12th infusion 17th infusion 23rd infusion
Septum (mm)* 15.3 21.1 13.2 12.1 10.4
Posterior wall (mm)* 12.7 20.2 11.5 9.5 9.3
Ejection fraction (%)* 63.58 49.29 77.4 83 87.41
Cardiac mass index (g/m?)8 445.8 931.9 244.0 193.3 105.8

ERT = enzyme replacement therapy.
* Septum = 6 mm.

" posterior wall = 5 mm.

* Ejection fraction > 60%.

§ Cardiac mass index < 60 g/m?.
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