P82 A Eiﬁfﬁafgfg 102 #2223 3 4

k3R

PG R N AR 4 S o ¢

Frassz (102 # 3% 1 p)x (103 #5 "% 31 p)

S SRS I Y CET L

i 4 e

S T

R R 02-23123456-71936

% A ey
[ E 02-23314518
e-mail ncleentu@ntu. edu. tw

4 pdp_103.5.6

L AL AR P 2 ER



-

hpaa)

P
i
\ﬂéiﬁﬁé (3)
CER AR (4 )
N (5 )

VR AR E SR R G R TSR T RA (27 )

S+

( 42 ) E

B 2/42



- PR G- T p-?F\Ij‘ﬁj\éL%F\*lt—fiﬁ"PIZ:ﬂ\“"'%Vr?’TB 27 3-5
i BE 423 o %ﬁﬁ&F‘%lﬁ%s#«Fiﬂﬁ?‘Pi ENABRFRSBWHEERER o

FE P h
R R S - A AF LR d MR X SBPR A Ao EFPYRE R 2T
RS EE AR ST T T 3L RTINS LTS N E N A Y
2 Roatn oo BEAS AR O ML BAIFRE S LR LR P T SR
I ﬁ’; PP~ EEH A 2ol e edr ain s A 0 P IRASED Ma g 4 o
g
TR Y - A BREEREASIEYE R A 2B HARRABZE
sz NP T 22 AFEERERCRE ¥ - i‘gJ_’m,&—*ﬂz »HoY @204 o 1b 2 4 o 1522 i
By Loy eri & 5 1.621.4 fk(range 0-6 &) - 3£ i B 5 12.148.9 # (range 0.4-31 &)
1R FIR
GSDla & 4 T35 %74 & 5 1.5+1.43 i (range 0-6 & ) 3 Bips ¥ 5 12.5£10.0 # (range
04-31 &) 41t 5 120 (F 2 114 >~ 4 9 4)020 s A 4rif AT RG> H o
G727T enR % ik 60% » G327TA chR %1k 325% > @ H s REWET72%=+ - pPmj 5=
H(26%)F T 04 (21%)F PFRCER 0 4 (21%)p L KR Y R RpE > 3 =
(15.7%)5 * £ B i 5 g &g o o 2 b end Bl ie g TR G S BRAF 0 ALT
Bele Bin w5 292489 U/L > Jof {6 5 76259 U/L ; AST #cie /s % o » 233£260 U/L »
o f6 5 8367 U/L(p=0.001) - %ﬁ ek 2. 18 & g e X 3T (standard deviation score;
SDS) d Jk ke-2.22+1.74 % 5 -2.27+1.75- %8 &€ /5 SDS ¢ -0.74+1.18 % 5 -0.21+1.72 - &
Aehd Bl - 2 2355 % 0 XM T AEE LM ALY BHEY
AR X o341 k- ZHFEEE(GLE/ S THEL)THEE 1.67£0.70 g/kg (range 0.4-3.3
gkg) ; 8% Fyagorp & iAo ik 50% e ﬁfv}iﬂ*% B0 6260k F €& X pirhd 3K
%:'3 Bl F T bR F i Ak AR o Wi PR %t oo BT IEER A
2E F ’Eﬂ—%)@;‘ HF(RAEL)up? fé‘v‘hﬂ Bvo~ R t&ﬁfl“”‘ T RAR M
FRBREY ~HFEBE» THFR LA AHRANE F BRE ° J,iag I &
BRMEELIBRE - BRAFIRAY 4 (coplng orientations to problems experienced scale;
COPE £ 4) < *HKARLRE ~ 9%33‘«@4 BAE G PR LA d_,ﬁ_—iﬁ%)t 8
AL TUIRET  PRELBOM GBI EP DM -

/\
PFW

AP R T BP S - ATRERAE L AL S HPRS P
BT A SRR R TR R ko e o R IR 3 2 MERREA
EAREAME A LRl LR BRI AF TR N FALE T AR
EAFEFE L ¥ E o B REF A SR A kR $§i$mfﬁﬁL%E
ER@ALRL . T LFHL LA RAG PR Fhen o SO PR &
R vl R E R &2 s nfl o g S R Rl Folplt o U pteng
iE'J?J'[ﬁEIzﬁs—ﬂzgﬂ TfRR L kR BT L S B s o

B 3/42



http://terms.naer.edu.tw/detail/1809123/

MO TR AR % - A A S 4l L B0k F ot

CEEREENIS £'D

B 4/42




- NER *F_Q : géﬁ—%:*— +FIFFR %Jﬁ,j\%l-%[]\ AR AU < j\gL%.]ifF{rg 37 3~5
BMAER HRIPFREFFLP O -FL 2 LBFR S SH2ERE
38 o

Background

Glycogen storage disease is a rare autosomal recessive inborn error of metabolism
resulting in the defect in glucose synthesis. This defect resulted in the glycogen storage in liver
and muscle, and presenting with hypoglycemia, lactic academia, and hyperlipidemia. Most of
them are diagnosed in infancy due to hypoglycemia or hepatomegaly. Current treatment is
carbohydrate restriction and utilization of corn starch. The goal is to prevent hypoglycemia.

Material and method

In order to understand the long-term outcome of GSDI patients under diet control and corn
starch, we analyzed 22 GSD I patient’s data. Of them, 20 belong to type Ia and 2 are Ib patients.
The mean age of diagnosis is 1.6+1.4 years old (range 0-6), mean follow up period are 12.1+8.9
years (range 0.4-31).

Results

The mean age of diagnosis of GSDIla is 1.5+1.43 years (range) with mean follow up
period 12.5+10.0 years (range 0.4-31). Male to female ratio are 1.2:1 (male 11 and female 9).
Of them 20 patients with molecular diagnosis, 60% alleles are G727T; 32.5% alleles are
G327A. Five patients had renal stone (26%), 4 patients have hepatic tumor (21%), 4 patients
take Allopurinol (21%), 3 patients use lipid-lower drugs (15.7%). During follow up, liver
enzyme decreased with mean ALT 292+89 U/L before treatment and 7659 U/L after
treatment. AST was 233+£260 U/L before treatment and 8367 U/L after treatment (p=0.001).
The mean body height standard deviation score (SDS) changed from 2.22+1.74to -2.27+1.75;
mean body weight SDS score changed from -0.74+1.18 to -0.21+1.72. Patients take corn starch
2-3 times/day with mean dose of 1.67+0.70 g/kg (range 0.4-3.3 g/kg). The most common used
brand is Zo-Jen (50%). 62% patients drink corn starch every day, 81% patients can finish
ordered amounts. The patients have characters of low regularity, low adaptive ability, and easy
to have bad mood. There is no statistical correlation between COPE score, patients attitude and
parents stress with the body height and biochemical markers. There is no correlation between
lactate and sugar in patients with sugar more than 80 mg/dl. However, there seem trends with
negative correlation when sugar is lower than 80 mg/dl.

Conclusion

Our result showed the liver function improved after diet control. However, the body
weight and body height SDS change is not obvious, indicating the need to more stringent

B 5/42




control of sugar within normal range. In the future, we will be more emphasize this to parents
and to educate them in order to have better compliance. In addition, dietician and psychologist
may also help in those with poor compliance. For the utilization of lactate meter, it may be
helpful in the initial stage of diagnosis and intermittently for those with unstable or sick
condition.

R 423 © Glycogen storage disease type I, diet control, outcome, compliance
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Table 5. Follow-up guidelines for patients with GSD 1. For additional guidelines for GSD Ib patients see [43]. (4FP alpha fetoprotein,
CEA carcino-embryonal antigen)

History®

Frequency: age 0-3 years every 2 month; 3-20 vears every 3 months; adults every 6 months

(A)symptomatic hypoglycaemia; hospitalisation (causes); physical complaints; {requency of infections, epistaxis, bruises, diarrhoea;
medicines; social life

Dietary history

Frequency: age 0-3 years every 2 month; 3-20 vears every 3 months; adults every 6 months

Coping and compliance; analysis (carbohydrates, protein, fat, calcium, vitamins) adjustment based on history, physical examination,
biochemical results and dietary analysis

Physical examination®

Frequency: age 0-3 years every 2 month; 3-20 years every 3 months; adults every 6 months

Height, weight, liver size, spleen size, blood pressure, skin, joints

48 h blood glucose curve: estimated at home: preprandial and during the night

Frequency: 0-20 years every 1-2 months; adults every 2-3 months

Urinary lactate excretion (lactate/creatinine ratio): 4-8 frozen 12 h samples collected at home

Frequency: age 0-3 years every 2 month; 3-20 vears every 3 months; adults every 6 months

Routine investigations®

Frequency: age 0-3 vears every 2 month; 3-20 vears every 3 months; adults every 6 months

Total blood cell count with differential; serum uric acid, cholesterol, triglycerides, venous blood gas analysis,
(platelet aggregation /bleeding time)

Investigations for detection or follow-up of complications

Serum creatinine, urea, sodium, potassium, calcium, phosphate® every 6 months

Serum ASAT, ALAT, AP, yGT, protein, albumin®: every 6 months

If renal or hepatic complications are present: on demand

Urine sediment®: every 6 months

Urine microalbumin, protein, creatinine, calcium, citrate®: (-5 years: every year; =5 years: every 6 months
If microalbuminuria /proteinuria is present or if’ using ACE-inhibitors: every 3 months

Creatinine clearance (GFR measurement): > 5 years: every year

Ultrasonography abdomen®: 0-10 years: every vear; > 10 years: every 6 months

Liver: size, parenchym, adenomas, other focal anomalies

Kidneys: size, calcifications, stones

Spleen: size

Ovaries: cysts

If liver adenomay(s) are present: ultrasonography and serum xFP, CEA every 3 months

CT/MRI: on demand

Ultrasonography heart and ECG: =10 years: every year

Bone densitometry: > 5 years: every 1-2 years

Faecal-1-antitrypsin: on demand

If anaemia is present: iron status, vitamin B12 and folic acid status

If (acute) abdominal pain is present: blood amylase, ERCPG, ultrasonography liver, pancreas, ovaries

At diagnosis, the marked investigation and DNA analysis G6Pase gene or G6PT gene (enzyme-activities in fresh liver tissue)
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Statistical analyses were performed using SPSS statistical package, version 11.5 or SAS
9.1. Mann-Whitney Rank Test, and Wilconsin Rank test will be used according t othe
charaters of varieables. Poisson regression model will be used for calculating relative risk of
developing hospitalization events due to metabolic instability for cases of GSDI. A p value
less than 0.05 was considered to be statistically significant.
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) HEPFER S 12.5+10.0 & (range 0.4-31 &) § 410 2 1.2:1(F 4 114 >4~ 4 9 4)o
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pef
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TR E A AT AT

Patient | Type | Sex A e Genotype Amino acid change
diagnosis (y) (y)
1 la M 6 37.67 G327AIGT27T R83H/L216L
2 la F 1 33.08 G727TIGT27T L216L/L216L
3 la F 2 27.83 G327AIGT27T R83H/L216L
4 la M 4 25.25 G727TIG727T L216L/L216L
5 la M 1.9 22.67 G727TIG727T L216L/L216L
6 la F 0.4 14.42 G327A/933InsAA R83H/G285fsR14X
7 la F 2 15.92 G327A/GT27T R83H/L216L
8 la M 0 12 G327A/GT27T R83H/L216L
9 la M 1.8 6.58 G327A/GT27T R83H/L216L
10 la M 1.0 4.17 G727TIGT27T L216L/L216L
GSbla 11 la F 1.0 2.25 G727T/G341del L216L/ V88fsF101X
12 la F 2.6 3.08 G327A/GT27T L216L/L216L
13 la F 0.02 1.25 G727TIG727T R83H/L216L
14 la M 0.57 0.83 G327A/GT27T R83H/L216L
15 la F 0.75 1.08 G327A/GT27T R83H/L216L
16 la F 2 10.76 G327A/GT27T R83H/L216L
17 la M 2.25 14.82 G327A/GT27T R83H/L216L
18 la M 0.58 21.41 G327A/GT27T R83H/L216L
19 la M 0.42 15.89 G327A/ G341del R83H/V88fsF101X
20 la M 1.17 2.08 G727TIG727T L216L/L216L
21 Ib M 15 9.42 354-355insC/T376C | W118fsX12/W246R
GSDIb 22 Ib M N/A 24.25 N/A N/A

B e 2 8 & § e X =4 (standard deviation score; SDS)d J % £2-2.22+1.74 % 3
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mg/dl > 755 i85 207481 mg/dl ; = fa+ & fadiciE sk 5 660£490 mo/dl o JnR i A
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ApEsdr 155 BANTRIRHARALER FRBELFEDIRERAMLTE
% BB (4.14+0.67) > BB 5 B 1K(2.4720.75) - iz 2 R A chRA LR E L AP o
FUER FA 031U E 410k EKE I ANEEL L o A 10-18 ke Rpk
KEAZIFAUAALZEF - APERFCREALAZTEL VAL ZAPREE LD
i g2 £ % SDS -~ #8 £ SDS - cholesterol ~ TG ~ Uric acid ~ glucose -~ lactate ~ ALT
A AST chiic® » R Br - e P 283 F oz o

FRBEETTHX

EA 0-32 (n=6)
E3 4105 (n=4)
B3 11-18% (n=5)
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T ovs N FAES QN

Chi-Square p value
£ % SDS 1.847 0.174
8 & SDS 2.356 0.125
" % 1.681 0.195
Z e g 0.125 0.724
f,}ﬁrﬁz 2.000 0.157
g2 1.005 0.316
B 0.595 0.440
AST 3.125 0.077
ALT 1.125 0.289

COPE & #
A 718 Rt ¥ COPE £ 4 o & ¥ #4734 COPE & 4 4 diesr ¥
% SDS -~ cholesterol -~ triglyceride ~ uric acid ~ lactate ~ ALT 2 AST g & o 1

A ERE2 BTG BNl F o

7
Mean SD
AL E B A 53.14 7.31
3 & ¥1&(5,25,47,58) 11.29 1.70
npe— 2+41(19,32,39,56) 10.43 1.40
R Fr A 4 S $ (15,33,42,55) 9.86 2.34
4 %(10,22,41,49) 10.86 2.19
FRI LMoL R $5(4,14,30,45) 10.71 3.40
i R BEF R A 51.57  9.32
F R ¢ 3 45(11,23,34,52) 10.57 3.21
_ e & # A K (1,29,38,59) 11.43 2.37
s BB .
455 (13,21,44,54) 13.00 2.31
ik e B E g 08 (3,17,28,46) 9.57 3.10
dy 2 2 (8,20,36,50) 7.00 2.31
e A 30.43 3.95
% 32(6,27,40,57) 6.43 1.13
Y 7 % 1 %¥(9,24,37,51) 8.71 2.29
w5 T8 3 35 (2,16,31,43) 10.57 1.81
$ g ¥ (12,26,35,53) 4.71 1.25
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6. MEERIEL
At g 15 5 18k T2 B3 H ;&, "'Bg%k;@é AR N A R
ii*wﬁﬂﬁﬂiﬁ%%ﬁ”@m—wﬁuﬁ@ﬁﬁﬁai%@ﬁﬁﬁﬂ

i’i%é%%ﬂ%ﬁ&%%\é%ﬁiﬁ~wg&@wﬂﬁ)oﬂmﬁmip

y mﬁ'fﬁm}”—iﬁ?}%«@z& A\ﬁi:iii:’i/mlﬁ BKE M3 sH4a %42 Figad P RE

v B B &é/
V> . 0 %z 4 . P S
THET AR R e A ENE mg_ﬂ 0

AEE $45 5
FEEREAE ¥ - AR H Tk e B e

AP E 37.00+6.63 27.11+6.63 31.74+8.69

I I WA DTE 41.20+4.84 16.51+4.99 20.00+6.6

FISEs2 & 49.87+8.92 29.49+8.68 35.31+6.89

AT 2B ARBERp ALK

Bl h fe? 3 TF R AP P L A AHE Y 2

FARERIED

FORRAB R Y A > AP P PR ]9 B 4 T

ENN LR E‘&Jﬁéﬁ‘é&f%,é g kT o ¥ ﬁ’x‘?t’ﬂ_'f%mfﬁg % ’ﬁ_l.ﬂgg‘?‘mé AP
B o iy B E R kR A 0 BFIL05 U E 6-18 Kk mehd B SRR 5 F A
A0 B (r2=0.2788 % 0.0132) » e ¥_A#>19 }§< PHARH L 2 PR o

FLIER SR 1S AR BB (4 [ A% B A B

2 15
g® g
E
o = &
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g 10 nm 10
] ]
- ., £ 2, o=, b ‘ L] l. [
PR By W C '_' i m AN 5 A i'-— i LN
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0 o
o 20 40 60 80 100 120 140 160 1] 20 40 60 80 100 120 140 60
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AP B R B fR R DT A SD Bl BRI E L BEL f 40
i (correlation coefficient -0.355, p<0.001) > e ' e e? 5 "EPF R crfp B (200 & 303t F Bg %
(correlation coefficient 0.177, p=0.560) -
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AR R A AR
ROC curve - & % &1 > 1/ lactate>4dmM 2 £ >5mM § R EFF » 30 fEeng IV ISE R AR
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Glucose vs lactate
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ROC Curve
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1 - Specificity

Diagonal segments are produced by ties.

1.C

Correlation P value
coefficient

Glucose -0.355 <0.001

Lactate 0.177 0.560
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Glucose 0.048 0.592
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