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Introduction _ Resuts W Discussion

Pompe disease is a rare autosomal recessive disorder .. .
P . . _ e fres| GastiEe Molecular features:
caused by mutations in the GAA gene, leading to

deficiency of the enzyme alpha-glucosidace (GAA) 17 patients were diagnosed with IOPD between 2000 and Common mutations:

SNIEHISATANE BN = PirERgEeesiesse ' 2020, consisting of 11 females (65%) and 6 males (35%). * The c.1935C>A mutation has also been reported to
This leads to glycogen deposition in multiple tissues, 76% were of Chinese ethnicity. be the most common mutation in Southern China
particularly cardiac and skeletal muscle, causing  Median age of presentation: 3 months (25%), Taiwan (36%) and Thailand (32.4%).
muscle damage. e Median age of diagnosis: 6 months |

e Median age of ERT initiation: 7 months Novel mutations:
Pathophysiology of Pompe Disease * ¢.1552-14 1552-1del: This nucleotide substitution
v Clinical features of IOPD patients at diagnosis is predicted to disrupt the consensus splice site and
utated GAA gene . .
" bercentage of patients with presenting feature cause aberrant splicing and subsequent loss of

function.

e Exons 2-3 deletion and Exons 6-10 deletion: The
predicted effect of these large deletions by
structural analysis are shown in the computational
structural model below:
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Infantile-onset Pompe disease (IOPD) patients
present within the first year of life with rapidly
progressive cardiomyopathy and profound hypotonia.
Untreated patients often die before the age of 2 years
from cardiorespiratory failure.!

Structure of wild type and mutant models of GAA exon 2-3 and exon 6-10 deleted transcript wariant with colored domains.,

&) Struchure of WT GAA. B) Structural model of ex@-3del GAA, Daletion of axon 2-3 rasults in koss of trefoil type-F domain and alse missing
soma parts of tha H-tarminal f-shaet domain (indicated by a red amow), €} Sructural model of exb-10del GAA, Delation of exon 6-10
rasults in réssing somes parts of the N-terrminal B-sheet dormaln and the catalytlc GH31 (B/a)8 barrel domain, including insart 1and some
parts of insert Il (indicated by a red arroes). Cartcon representation of structure of GAS consists of the trefod type-P domain (residues B1-
136) (kght magenta), the N-terminal B-sheet domain (residues 137-358) (marine], the catalytic GH31 (Bfa)® barrel dormaln |residues 359-
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Chest X-ray of patient 14 at ECG of patient 14 showing giant QRS Photo of IOPD patient

T30 (green) consisted of insert | (residuas £44-492] (yellowr] and insart 1] {residues 522-532) (salmon), the prossmal (residues 721-820]
presentation showing a grossly complexes and short PR interval showing respiratory {orange} and distal B-shest (residues 821-952} (grey) domains, Catalytic residues (purple) &= depicted as sphere. N, N terminus; C, C
Enzyme replacement therapy (ERT) enlarged, globular heart. .
i . | _ GAA enzyme activity:
actors II'IﬂUEI"iCII'Ig outcome: L cl' = I f t d I t t t t t o
Reverses All measured GAA enzyme activity levels were below the Inical Téatures and long term treatment outcome:
Lo | cardiomyopat e CRIM status normal range * Our pat|er1ts have a later medlén age.of
Improves e Mean net GAA level: 1.03 nmol/punch/hour presentation (3 months) and diagnosis (6 months)
keletal . . .
T:Y:PH:hY Predicted by molecular mutation (NOrmal range >15nm0|/punCh/hOUI’) Compared to those In pI’EVIOUS StUdIeS'
T * This accounts for our survival rate of 29% which is
. ent o .
CRIM positive CRIM negative o o
:;ums::e Increases §) | “eosmieie | KNI Molecular features: lower than other cohorts (40% to 60%).
survival g e | R The most common mutation identified was c.1935C>A, * 71% of our patients were in established heart
occuring in seven patients (10 alleles) with allele frequency failure at presentation.
of 33%. e 82% of the deceased patients were started on

Treatment with enzyme replacement therapy (ERT)
alglucosidase alpha ameliorates cardiomyopathy,
improves motor function and increases survival.

ERT at the age of 6 months and above.

The long term morbidities experienced by the patients

Mutation Spectrum of Malaysian IOPD Patients in our cohort are similar to those reported in previous

eEarly treatment with ERT prior to the onset of

irreversible muscle damage leads to better patient GAA Gene o cuaesmn | studies, which include musculoskeletal, cardiac,
outcomes.? TEOT fewstaon | = respiratory, oropharyngeal, speech, hearing and
C. 1343624 c.1 - C. =f,

C.2815 2816del

neurocognitive dysfunction.

eHowever response to ERT is variable, with ‘
suboptimal outcomes in some patients even when I R R S A RS (R R R s ——
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started early. L | |

Exon 2 to 3 deletion Exon 6 to 10 deletion

‘ | r1561G5A £.2024_ 2026delACA

eCross-reactive immunological material (CRIM) rssa 14 1ssa 1ae
negative patients have high titres of recombinant Mutation spectrum of 17 Malaysian Infantile-onset Pompe Disease (I0PD] patients.

. . Previously described mutations are shown above, and novel mutations shown below the schematic GAA gene.
human GAA antibodies and respond poorly to

treatment.
The mutations are well distributed across the GAA gene.

The GAA gene encodes for the lysosomal GAA

enzyme. It is located at chromosome 17g25.3, and MRI brain of patient 14 taken at 3 years 8 months
) ) i Long term treatment outcomes: showing bilateral symmetrical T2/FLAIR hyperintense
contains 20 exons. To date, 648 disease Causing changes in periventricular white matter posteriorly.
variants have been identified and are listed in the — ey ety ERTon her st
01a
Pompe disease variant database.® The molecular 17 patients :
spectrum of Malaysian IOPD patients has never been 15“**;:2_“;““ ERT Conclusion
: %
studied.
The aim of this study is to analyze the genotype, g L A g Deceased A * This is the first study that z?malysgs the ger\otype
5 patients . and phenotype of IOPD patients in Malaysia, and
phenotype and long term treatment outcomes of All free walking 12 patients . . .
. . . (71%) adds to the IOPD data in the Asian region.
IOPD patients in Malaysia. \ (29%) y . J . . .
— — e This study establishes the c.1935C>A mutation as
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. Nocturnal No motor - the most common mutation in Malaysian IOPD
Ventilator free A . Free sitting
3 patients BIPAP el 1 patient patients
P 2 patients 11 patients P '

5 (18%) R O O A (6%) ) e The novel mutations identified in this study
All patients diagnosed with IOPD between 2000 and 2020 expands the mutation spectrum for IOPD.
were included in this national multicenter, retrospective h . e The survival of patients improves with early
Pt Ethnicity GAA mutation Predicte GAA enzyme Age at ~ AgeERT Best motor Current Current age . L. .
study. This study was approved by the Malaysian Research Ml Aldez  saws  (molpunenl ono o (momws) o dean initiation of ERT.
. . 1 Chinese c.1082C>T €.2815_2816del Positive Oour) (1r20nt > 64 Walks unaided Alive 20 years . . . .
and Ethlcs Commlttee' 2 Chinese c.1082C>T 22815_2816del Positive 0 10 20 Walks unaided Alive 17 years ° Early dlagnOSIS Vla nEWborn Screen Ing for Pom pe
* Clinical and biochemical data were obtained from O AIEEEEE [WEY EEISYE (DS SURVEN el (O B
patients’ med ical re CO rds a nd a na |yzed . 5 Chinese ;.2224_2026del c.1935C>A Positive NA 4 7 None Deceased 8 months OUtcomeS-
6 Chinese €.1843G>A €.1935C>A Positive NA 6 9 None Deceased 10 months
() GAA enzyme |eve|s We re pe rformed On d ried blood 7 Chinese ((:3./%‘4(131:_14l4del €.1935C>A Positive <0.1 3 7 None Deceased 2 years Acknowled ements
. . . . .. 8 Chinese NA NA Unknown 0.47 3 4 Walkedtwith Deceased rlnyéi?rr]il
spots with and without acarbose inhibition.? o Chmse  clmimie casmca  posve A s ; i peceased  Syears 9
10 Chinese c.1843G>A €.2815_2816del Positive 1.58 2 Declined None Deceased 6 months 1 1
® IVI O I eCU |a r a n a IyS I S Of th e GAA ge n e Wa S pe rfo rm Ed by 11 Indian c.1551+1G>A 06.15616>A Positive 2.06 3 ERT Turned supine Deceased 11 months Th e a Uth O rSdWOl:J |d | Ilf<e t(|) th afn k a |L O u r dPOdm pe d Isea Ss
i 2024_2026del ¢.1935C>A Positive 2.09 2 2 :/(\)Iapr(;nuenai e Alive 5 years 10 I I i . I I
pOIymerase Chain reaCtion and Sanger SequenCing' 12 z:inese {;\:C1:335;>A - €.1935C>A Positive 0.95 4 8 NorI:e - Dleceased rzn)?gatl:\: patlents an t el-r am! Ies Or .t elr e Icatlon an
o o . 14 Indian c.1A>G Exons 6-10 Unknown 1.29 6 7 Walks unaided Alive 4years 1 a dvoca Cy fo r ra re d Isea Se I n M a | ays I a *
° C RI M Stat u S a n d Seve rlty Of m Utat I O n Wa S p red ICted 15 Chinese €.2662G>T g.ellg:t%i502>A Positive 0.07 4 6 None Deceased ;nr%rl)t:ths
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