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Importance of clinical suspicion in the
diagnosis of late-onset Pompe disease
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Pompe disease is a recessive autosomal meta-
bolic myopathy caused by a deficiency in the
activity of the lysosomal alpha acid glycosidase
(GAA) enzyme, which is involved in glycogen
breakdown. This deficiency causes glycogen stor-
age in the lysosomes of the muscle cells in the
skeletal, smooth and cardiac muscles, leading
to progressive muscle weakness [1].

Two forms of presentation have been described:
The infantile form, and the late-onset form, start-
ing after the first year of life [2]. The clinical pre-
sentation of late-onset Pompe disease (LOPD) is
very variable with respect to age of onset, organic
presentation, myopathy degree and progression
rate [2]. In LOPD, muscle involvement is overall
progressive and characterized by proximal weak-
ness, greater in the pelvic girdle muscles, show-
ing difficulty to climb up the stairs, run or stand up
[3]. Respiratory insufficiency is the main cause of
morbidity and mortality; thus, it is important the
early identification of respiratory muscles involve-
ment to initiate support measures [4].

The variability in symptoms onset, as well
as, sometimes, their unspecific nature, usually
lead to a considerable delay in diagnosis, which
in turns delays the possibility to initiate the cur-
rently available enzyme replacement treatment
(ERT) to slow down and modify the clinical course
of the disease [5].

We present the case of the first patient with
LOPD in our service who required several com-
plementary tests to be finally diagnosed after
eight years since the onset of his symptoms.
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Table. Laboratory data.

1986 1988 1993 1994 1995

Creatine kinase (U/L) 1,088 (< 190) 680 (<195)

Aldolase (U/L) 16.3 (< 7.5) 14.3(<7.5)
Myoglobin (ug/L) 200 (£100) 200 (£100)
Total bilirubin (mg/dL) 157 (<1.2)

Alanine aminotransferase (U/L) 84 (< 25) 13 (<37) 137 (<37) 94 (<37)

Aspartate aminotransferase (U/L) 99 (<29) 122 (< 40) 106 (< 40)

Lactate dehydrogenase (U/L) 756 (< 460) 534 (< 460)

Data in parenthesis: value considered as normal at that time point.

The patient was a 27-year old male (1991) at
the time he was first evaluated at the Internal
Medicine department due to constitutional syn-
drome and discomfort in right hypocondrium.
His history included smoking, mild drinking
habit, and surgery for right inguinal hernia re-
pair in 1986, showing transaminases increases
in the pre-operatory laboratory analyses (Table).

Three years previously (in 1989), he had been
evaluated in the Gastroenterelogist department
due to discomfort in upper hemi-abdomen and
back, along with retrosternal pyrosis. Increases
in transaminases were already observed (Ta-
ble). Complementary tests (serology for hepati-
tis B and hepatitis C virus), abdominal ultra-
sound, gastroscopy, and liver biopsy were per-
formed with no significant findings. The years
that followed, the patient continued complain-
ing from unspecific discomfort in right hypocon-
drium, and weakness, plus asthenia, anorexia
and discrete non-quantified weight loss in the
month previous to his visit to the Internal Medi-
cine department.

Due to the increased levels of creatine kinase
(CK) found at the internal medicine department
in 1991 (Table), a muscle biopsy was performed
but showed no evidence of pathology under the
optic microscope. During the following three
years, the patient kept on reporting limb weak-
ness and shortness of breath. In the analytical
studies, the increase in muscle enzymes persist-
ed (Table); thus, an electromyography (EMG)
was requested in 1994 showing, on the left tibi-
alis anterior muscle, a normal pattern of maxi-
mum strength and motor unit potentials (10%

polyphasic potentials) with spontaneous poten-
tials at rest (fibrillation potentials) at two point
sites, and on the biceps brachialis, a normal pat-
tern of maximum strength and motor unit po-
tentials (except for 27% polyphasic potentials),
and again fibrillation potentials at two point sites;
the conclusion was ‘exploration within normali-
ty’. Likewise, baseline spirometry was reported as
normal and maximum inspiratory and maximum
expiratory pressure were 80% and 76%, respec-
tively, over the normal value for sex and age.

The controls performed during the following
two years showed difficulty to climb up the
stairs and to sit down from a laying position, as
well as weakness of lower limbs.

Upon suspicion of possible muscle dystro-
phy, another EMG was performed in 1996 study-
ing the left tenar eminence muscle and the left
tibialis anterior muscle, resulting in ‘within nor-
mality’. Likewise, a new muscle biopsy was per-
formed showing variation in fiber size and dys-
trophic fiber pattern, irreqular distribution of
oxidative enzymes, presence of vacuoles and
PAS positive deposits, necrosis and phagocyto-
sis images, fibrosis, and absence of inflamma-
tory changes and of inclusion bodies but with
presence of a great number of scalloped fibers,
and focal alteration of dystrophin 2 and spectrin.
At the electron microscopy, glycogen storage
was observed in cytosomes membrane coated
and polymorphic residual bodies. The conclusion
was ‘myopathy compatible with type Pompe
glycogenesis in the adult’.

In 2003, the enzymatic activity was assessed
in fibroblasts, and the result was compatible with
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a deficiency of alpha acid glycosidase (40.8 vs.
543 nmol/h per mg of protein, as control value).

In 2007, the genetic analysis of the patient’s
DNA looking for mutations in the GAA gene (Er-
asmus Centre) did not show any of the known
pathogenic Pompe disease-associated muta-
tions. Different polymorphisms in homozygosity
were found (exons 3-5, 11, 13, 15, 16, 18), as well
as a variant in exon 15, which might worsen the
effect of another genetic defect. A study of large
gene reorganizations (deletions-insertions) was
not conducted.

Finally, in 2014, and with absence of genetic
confirmatory Pompe disesase diagnosis, the to-
tal activity of acid a-glycosidase was assessed in
lymphocytes resulting in 0.02 nmol/min/mg of
protein (normal range: 0.15-1.0) and 13.3% in-
tra-lymphocyte residual GAA activity; values,
both of them, clearly compatible with the previ-
ous diagnosis of LOPD.

Lysosomal storage diseases (LSDs) are a group
of disorders characterized by a deficiency in the
metabolism of complex molecules inside the
lysosome. The deficient activity of a lysosomal
enzyme leads to the accumulation of the corre-
sponding non-metabolized substrate in most
tissues [6]. LSDs may onset in adolescents or in
adults. In the late-onset forms, one may find re-
sidual enzyme activity, which together with
other genetic, epigenetic and, even, extrage-
netic factors, is responsible of the high pheno-
typical variability, different severity of the clini-
cal manifestations and the evolutionary pattern
of the organic disorder.

Pompe disease corresponds to the only con-
genital disorder of the glycogen metabolism
within the LSDs [7]. The infantile form includes
patients with rapidly progressive disease, mainly
characterized by cardiac involvement, and other
patients with slower progression and less severe
cardiomyopathy, which may show variable
presentation in either case [8,9]. The clinical
presentation of its late-onset form (either juve-
nile or adult) is very heterogeneous [2], and
similar to that of other more frequent neuro-
muscular disorders, such as polymyositis, mi-
asthenia gravis or Duchenne type-like muscular
dystrophies, which makes more difficult its cor-
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rect diagnosis [1]. CK is not always increased in
adults [10], and histologic studies or EMG may
be normal, if they have not been performed on
the involved muscle [11]. That is why one third of
patients with the disorder suffer from a diagnos-
tic delay ranging between 5 and 30 years [10].

Pompe disease should be suspected when
physicians face patients with symptoms such as
muscle fatigue, motor disorder, respiratory dif-
ficulty or increase in muscle enzymes [11]. In ad-
dition, the early diagnosis of the disease is very
important, since ERT with human recombinant
alpha glycosidase enzyme is available since
2006, and may slow-down the disease progres-
sion [5], which should be periodically assessed
during the follow-up of the patient undergoing
treatment [12].

The case we report reflects, unfortunately,
the ‘pilgrimage’ these patients may endure un-
til obtaining the right diagnosis. The increase in
liver enzymes of our patient led to screening for
hepatopathy, since at that moment CK was not
assessed. When muscular weakness and increase
in muscular enzymes were reported, studies
were conducted to rule out an underlying myo-
pathy and the complementary tests performed
were initially labelled as ‘normal’, probably due
to being performed on muscles not yet involved
and because only the optic microscope was used
in the first biopsy. A second biopsy, followed by
electron microscope and immune-hystochemi-
cal analyses, finally correctly guided the diagno-
sis after 8 years since the onset of symptoms,
with later confirmation of GAA deficiency in fi-
broblasts. Currently, the enzymatic activity of
GAA may be determined by means of a blood-
dried spot, although genetic confirmation is ad-
visable afterwards [11,13]. The efficacy and reli-
ability of the blood-dried spot test to screen for
Pompe disease in patients with suspected myo-
pathy has been recently confirmed [14].

Since specific ERT is available for this dis-
ease, it is extremely important that medical
professionals may suspect of Pompe disease in
cases with the previously described symptoms
or with an inexplicable increase in muscular en-
zymes, which will result in early diagnosis and
the possibility for the patient to benefit from
early specific treatment.
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