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[Abstract] Background Late-onset glycogen storage disease type Il (GSD I, Pompe disease) is an
autosomal recessive disease exhibiting progressive proximal skeletal muscle weakness and respiratory
muscle involvement, caused by deficiency of the lysosomal enzyme acid «-glucosidase (GAA). Most of
patients died of respiratory failure. Methods Eleven patients with late-onset glycogen storage disease type
II' underwent respiratory function evaluation, whose diagnosis was confirmed by muscle pathology, GAA
activity assay and gene analysis. Respiratory function evaluation included upright and supine position of
forced vital capacity (FVC), forced expiratory volume at the first second (FEV,), maximal inspiratory
pressure (MIP), maximal expiratory pressure (MEP) and cough peak flow (CPF). All data were compared
with predicted value. The decreased value between upright and supine position FVC (A FVC) were
calculated. The correlation between respiratory function and the age of onset, disease course, motor
function, GAA activity were analyzed. Results All of 11 patients with late-onset glycogen storage disease
type Il showed declined respiratory function compared with predicted value. The upright FVC, upright
FEV,, A FVC, MIP, MEP and CPF declined in 10, 10, 8, 11, 10, and 10 patients, respectively. All
patients had normal FEV/FVC in both upright and supine position. There was no correlation between
upright FVC, A FVC and the onset age, disease course, motor function, GAA activity statistically.
Conclusions  Pulmonary dysfunction is common in late - onset glycogen storage disease type I, with

restrictive ventilatory impairment more predominant, which is caused by inspiratory muscle weakness.
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Table 1. Clinical data, muscle pathology and GAA gene test results of 11 subjects

Onset age Age at diagnosis

Case  Sex ) Ge) Symptom of onset Main symptom and sign Muscle biopsy GAA gene mutation
1 Male 15 23 Lower limb weakness ~ Limb weakness Vacuolar changes in muscle fiber  p.Cys108Tyr and
p.Arg672Trp
2 Male 6 13 Respiratory difficulty ~ Respiratory difficulty No significant pathological change p.Asp645Glu and
p.Trp746Cys
3 Female 12 30 Lower limb weakness ~ Lower limb weakness, respiratory — p.GIn81X and
difficulty p.Trp746Cys
4 Female 3 16 Elevated transaminase Lower limb weakness, proximal muscle  Vacuolar changes in muscle fiber  p.Trp746Cys and
atrophy p.Glu888X
5 Female 10 14 Difficulty in going Limb weakness, prominant in the lower Vacuolar changes in muscle fiber  p.Trp746Cys
upstairs limb
6 Female 12 24 Frequent wrestling Lower limb weakness, respiratory — p.Glu521Lys and
difficulty p.Glu721X
7  Female 32 33 Elevated creatine Lower limb weakness Vacuolar changes in muscle fiber  ¢.-32-13T> G and
kinase p-Glu888X
8 Female 23 30 Lower limb weakness ~ Lower limb weakness, respiratory Vacuolar changes in muscle fiber  p.Asp645Glu and
difficulty p-Trp746Cys
9  Male 28 31 Difficulty in squating ~ Difficulty in walking and going upstairs Vacuolar changes in muscle fiber  p.Pro545Leu and
p.Glu888X
10 Female 23 29 Lower limb weakness ~ Lower limb weakness, respiratory Vacuolar changes in muscle fiber  p.GIn81X and
difficulty p.Trp746Cys
11 Male 19 20 Difficulty in standing ~ Lower limb weakness, respiratory Vacuolar changes in muscle fiber  p.Pro545Leu and

difficulty

p.Gly665Arg

— ,muscle biopsy not done, A1 JJL A 41 2L 6
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Table 2. Limb function, GAA activity and pulmonary function of 11 subjects

oo N WOH Chbauit it IVCt UL TEY: Ut Y S St S PRV ey gy O
1 23 3 2.25 3.56 ( 72.30%) 3.18 ( 76.00%) 89.33 2.92 2.43 83.22 5.97 (54.00%) 5.56 ( 37.90%) 5.64
2 13 2 3.96 0.92 ( 40.90%) 0.88 ( 47.00%) 95.65 0.70 0.56 80.00 2.22 (33.13%) 4.64 (109.10%) 2.46
3 30 2 0.60 1.08 ( 33.40%) 1.04 ( 37.20%) 96.30 0.77 0.58 75.32 2.53 (22.50%) 2.84 ( 32.40%) 3.16
4 16 4 0.25 1.08 ( 37.10%) 1.05( 42.40%) 97.22 1.28 1.19 92.97 1.92 (31.10%) 1.40 ( 44.56%) 2.48
5 14 3 4.04 1.21( 46.90%) 0.97 ( 44.10%) 80.17 1.02 0.76 74.51 2.02 (32.30%) 1.92 ( 47.80%) 1.66
6 24 3 1.15 1.19 ( 33.50%) 1.11( 35.70%) 93.28 0.80 0.74 92.50 2.81(24.90%) 3.34 ( 36.50%) 3.33
7 33 0 3.32 3.62 (115.40%) 3.06 (112.50%) 84.53 3.52 2.77 78.69 6.62 (59.00%) 4.50 ( 52.40%) 17.51
8 30 2 1.10 0.85 ( 25.40%) 0.69 ( 23.70%) 81.18 0.64 0.50 78.13 5.83(52.00%) 2.30 ( 26.20%) 0.96
9 31 3 8.05 112( 21.90%) 1.02( 23.90%)  91.07 1.09 0.99 90.83  1.98 (18.20%) 2.00 ( 13.90%) 2.80
10 29 2 0.44 0.89 ( 27.50%) 0.78 ( 27.80%) 87.64 0.58 0.53 91.38 2.17 (19.20%) 2.62 ( 29.50%) 3.01
1 20 s 3.46 131(26.90%) 1.21(29.30%)  92.37 0.62 0.55 8871  2.73 (24.50%) 3.82 ( 25.90%) 2.81

#"( )" refers to the proportion of measured value in predicted value. WGM, Walton & Gardner-Medwin Scale, WGM T 43 ; GAA, acid a-
glucosidase , B2 P o~ Ml il ; FVC . forced vital capacity, J} J1 Jifi i i ; FEV,, forced expiratory volume at the first second, 55 1 £ ] Jy B < dit ;
MIP, maximal inspiratory pressure, iz KW &, MEP, maximal expiratory pressure, fic KI5 CPF, cough peak flow , W% W i 3t
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Figure 1  Optical microscopy findings of Case 8. A few vacuolated fibers could be seen (Panel la).
vacuolated fibers were fulfilled with PAS-positive materials (Panel 1b). PAS staining  x200

HE staining x 200 The
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