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Infantile-Onset Glycogen Storage Disease Type II (Pompe
Disease): Report of a Case with Genetic Diagnosis and
Pathological Findings

Yao-Tun Teng, MD; Wen-Jen Su, MD; Jia-Wei Hou', MD, PhD; Shiu-Feng Huang®, MD

Glycogen storage disease type II (GSD-II), also known as Pompe disease, is a rare auto-
somial recessive disease due to deficiency of lysosomal acido-glucosidase (GAA). The
infantile-onset form is the most severe, and most patients present with hypotonia and car-
diomyopathy in early infancy. We report on a typical case of Pompe disease in a patient who
died at 8 months of age due to aspiration pneumonia and hypertrophic cardiomyopathy.
Genetic studies showed deficient GAA activity and mutation of the GAA gene with
Gly615Arg (exon 13, G1845A). On autopsy, glycogen had markedly accumulated in the
liver, myocardium and skeletal muscle. The neurons of the anterior horn of the spinal cord
and medulla were also involved, but the cortex was spared. These neurological-histologic
findings may explain the clinical features of poor motor function, decreased deep tendon
reflexes and lack of mental retardation. (Chang Gung Med J 2004,27:379-84)
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nfantile-onset glycogen storage disease type Il

(GSD-II) is one of the causes of infantile sudden
death.”” Affected infants can appear normal at birth,
but soon develop generalized muscle weakness, are-
flexia, macroglossia, hepatomegaly and massive car-
diomegaly. Most patients die of cardiorespiratory
failure prior to 2 years of age. GSD-II is an autoso-
mal recessive disorder, caused by deficient activity
of lysosomal acid a-glucosidase (acid maltase)
(GAA). It is an enzyme responsible for the degrada-
tion of glycogen in lysosomes. GSD-II encompasses
a wide range of clinical phenotypes, which correlate
with residual GAA enzyme activity, and the most
severe one is the infantile-onset form. In this report,
we describe a case of infantile-onset Pompe disease
with typical clinical appearance with genetic diagno-
sis and pathological findings.

CASE REPORT

A 5 month-old boy was born at full-term by a
G2P2 mother. He had a birth body weight of 2750
gm. He had no perinatal insult and had a normal
Apgar score 8-9. After birth, frequent respiratory dis-
tress, feeding difficulties and poor weight gain were
noticed by his parents. He was sent to our hospital
because of fever and respiratory distress. On exami-
nation, he had a high fever (up to 39°C), and dysp-
nea, and his blood pressure and pulse 109/84 mmHg
and 170/min respectively. He was poorly-nourished
with a body weight of 6.6 kg (25th percentile),
acyanosis, weak crying, and protruding tongue.
Chest examination revealed no significant heart mur-
mur but he had coarse breathing sounds, and his pre-
cordial maximal impulse was shifted to left. There
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Fig. 1 ECG reveals a short PR interval, high QRS voltage, ST-T changes and prominent Q wave in the left precordial leads.

was marked hepatomegaly but no splenomegaly.
Brachial and femoral pulses were normal. Neither
nailbed cyanosis nor clubbing fingers were noted.
Flaccid extremities with frog position and decreased
deep tendon reflexes were found on neurological
examination. Developmental milestones were
delayed. His older brother died of hypertrophic car-
diomyopathy with congestive heart failure at 5
months of age.

Chest films showed cardiomegaly with a cario-
thoracic ratio of about 80% and hepatomegaly. An
ECG (Fig. 1) revealed a short PR interval, high QRS
voltage, ST-T changes and prominent Q wave in the
left precordial leads. The echocardiogram (Fig. 2)
demonstrated bi-ventricular and inter-ventricular
hypertrophy but no left ventricular outflow tract
obstruction. Pompe disease was confirmed by defi-
cient activity of acid « -glucosidase (GAA) (0.283
units, control 1.203 units). This activity was also
decreased in his parents (father 0.620 units, mother
0.412 units). The level of total/free carnitinl, which
were 19.13/15.62 nmol/mL, were midly reduceol, as
compared with those in control patients (46.3 *+
9.9/39.8 £8.6 nmol/mL). Increased levels of glutam-
ic oxaloacetic acid transferase (GOT)--- 377 U/L and

Apical four-chamber view =

Fig. 2 Echocardiogram demonstrates bi-ventricular and inter-
ventricular hypertrophy.

creatine phosphokinase (CPK)--- 1262 U/L with
CPK-MB 2.8% were also found. The levels of pyru-
vate and lactate (pyruvate/lactate 0.29/19.13 mg/dL)
were within the normal range. There was no hypo-
glycemia. Genetic studies (Fig. 3) revealed point
mutation on exon 13 with Gly615Arg. After
improvement of his respiratory condition, he was
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discharged under the medication of digoxin, lasix
and carnitine. The patient had progressive cardiores-
piratory deterioration despite medical treatment, and
he was hospitalized several times because of bron-
chopneumonia and congestive heart failure. He died
of cardiopulmonary failure, aspiration pneumonia
and hypertrophic cardiomyopathy at 8 months of
age.

On autopsy, histopathologic examination
revealed vacuolar changes in all skeletal muscles and
the myocardium (Fig. 4A), and marked ballooning
changes in the neurons of the spinal cord (Fig. 4B)
and medulla, but the cortex was spared. Periodic

acid- Schiff (PAS) stain of the neurons in the spinal
cord (Fig. 4C) was strongly positive, and PAS with
diesterase stain was negative, which confirmed abun-
dant glycogen deposition. Electronic microscopic
examination of hepatocytes revealed glycogen depo-
sition in multiple membrane-bound nodules. The
whole pictures were compatible with Type II glyco-
gen storage disease (Pompe disease). Genetic studies
of the myocardium and skeletal muscle also showed
mutation of the specific gene for acid-maltase at
exon 13. The lung showed mild multifocal bronchop-
neumonia, secondary to severe heart failure and poor
motor function.
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Fig. 3 DNA sequencing reveals point mutations on exon 13 of Gly615Arg.
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Fig. 4 Pathological examinations demonstrate vacuolar
changes in the myocardium ((A) H & E stain, 100X ) and bal-
looning changes in the motor neurons of the spinal cord ((B)
H&E stain, 400 X). PAS stain of the neurons ((C) 400X) is
strongly positive.
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DISCUSSION

The differential diagnosis of hypertrophic car-
diomyopathy in an infant includes familial hyper-
trophic cardiomyopathy, corticosteroid or cate-
cholamine excess, storage disorder, tumor infiltra-
tion, outflow tract obstruction from anatomical
valvular or vascular lesions and mitochondrial respi-
ratory chain enzyme abnormalities.*” Our patient
appeared healthy at birth but gradually experienced
macroglossia, hepatomegaly, massive cardiomegaly,
and general muscle weakness with weak crying and
feeding difficulties. His older brother died of hyper-
trophic cardiomyopathy with congestive heart failure
at 5 months of age. The clinical features and family
history were compatible with GSD-II, and genetic
studies further confirmed the diagnosis.

The short PR interval on EKG may resulted
from facilitating nerve conduction due to glycogen
deposits. High QRS voltage is consistent with car-
diomegaly. ST-T changes with a prominent Q in the
left precordial leads may be signs of a "strain" pat-
tern or ischemic changes.®

Pompe disease is caused by mutations in the
GAA gene. Multiple types of mutations in the GAA
gene (locus on 17g23) have been reported world-
wide.”® The GAA genetic study in our patient
demonstrated site mutation on exon 13, ie,
Gly615Arg. The parents of our patient both carried
the recessive gene. A child of two heterozygous par-
ents has a 25% chance of being homozygous.
Prenatal genetic diagnosis is done using amniocytes
or chorionic villi,” and genetic counseling for the
family is necessary.

The histological findings in the nervous system
of our patient showed marked deposition of glycogen
on the neurons of the anterior horn of the spinal cord
and medulla, but the cortex was spared. These may
explain the clinical features of poor motor function,
and decreased deep tendon reflexes and lack of men-
tal retardation in this disease. The reason why the
cerebral cortex was not involved is unknown, and
has not been mentioned in previous articles.

Electron microscopic examination of hepato-
cytes reveals glycogen deposition in multiple mem-
brane-bound nodules.® Fat staining is focally posi-
tive. Lipid accumulation and mildly reduced concen-
trations of carnitine in infantile Pompe disease have
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been reported.” We prescribed carnitine for the
patient to correct the deficiency, improve fatty acid
metabolism and retard the rapid deterioration of car-
diopulmonary function.

In this article, we reported on a patient with
infantile-onset GSD-II. Comprehensive studies
included a typical clinical appearance, chest
roentgenogram, EKG, echocardiograms, genetic
diagnosis and pathological findings. Carnitine sup-
plements may be of benefit for the patient with
infantile Pompe disease with carnitine deficiency
until the safety and efficacy of hGAA enzyme thera-
py has been well documented.

REFERENCES

1. Jordan DM, Ellen RE, Charles IB. An interesting case of
infant sudden death: severe hypertrophic cardiomyopathy
in Pompe's disease. PACE 1999;22:821-2.

Chang Gung Med J Vol. 27 No. 5
May 2004

. Gottesman GS, Hoffmann JW, Vogler C, Chen SC.

Hypertrophic cardiomyopathy in a newborn infant. J of
Pediatr 1999;134:114-8.

. Hugh DA, Howard PG, Edward BC, David JD. Moss and

Adams' Heart Disease in Infants, Children, and
Adolescents. Lippincott Williams and Wilkins, 2001:
1167-86.

. Ko TM, Hwu WL, Lin YW. Molecular genetic study of

Pompe disease in Chinese patients in Taiwan. Hum Mutat
1999;13:380-4.

. Kleijer WJ, van der Kraan M, Kroos MA. Prenatal diag-

nosis of glycogen storage disease type II: enzyme assay or
mutation analysis? Pediatr Res 1995;38:103-6.

. Griffin JL. Infantile acid maltase deficiency. III.

Ultrastructure of metachromatic material and glycogen in
muscle fibers. Virchows Archiv B Cell Pathol Incl Mol
Pathol 1984;45:51-61.

. Verity MA. Infantile Pompe's disease, lipid storage, and

partial carnitine deficiency. Muscle Nerve 1991;14:435-
40.



384

RE%3IR 08 R RE (i H ERE)

sk LY BRE FHF

AEEfT e — A L ERARE  T—HERLGFEBIEHESERR - LrmRAG
7o ix N8 (lysosome) ) Z acid o-glucosidase #: % o BLIZ B R R E R E » K¥FMmm B4
S5 AE HABP & A LR R AT AR BOS LS K 69 JE R o AR — 3 A 2 B ERUR A KJE o
shom BAE 8 AR A K BF B R AT R AR RS gE G LT o AR 2 AR ER 25 3acid o-glucosidase
8 EMEAL s Bk ac1d o- glu0051dase Z ARAE RER L o iRINEBEBITHE K2 BT S IL
BEN o 7 NI B8E HALA BRI A2 K AEERTHE - THF TR
FE b m B E B ) Ak ?r Eﬁa RBER AT AL 12 2T & K %1 BALEEE R R o (RBEEHEGE
2004;27:379-84)

RATES : it R KJE » 3] » acid o-glucosidase ©

REEGwEL: Glthid SimORE > SRREE s R o AItbE

ZSCHW RO R 14 5 % P « RBIO2ME8 14 - )

SR A © 565080 S80I - FpR G s ieht San DBRARE o HRBENRI33 ML BIAS-TH%  Tel.: (03)32812001%8259;
Fax: (03)3287783



