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A Case of Hunter Syndrome Diagnosed at Age of 2.5 Year

Miran Choi', Younghee Kwun?, Dongkyu Jin? Jieun Lee'

Department of Pediatrics', Inha University Graduate school of Medicine,
Inha University Hospital, Incheon
Department of Pediatrics?, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul

Hunter syndrome (mucopolysaccharidosis type Il, MPS ll) is a X-linked lysosomal storage disease
caused by a deficiency in the lysosomal enzyme, iduronate-2-sulfatase (IDS), leading to accumu-
lation of glycosaminoglycans within lysosomes of many organs and tissues, Since the enzyme re-
placement therapy was approved and available in the treatment of MPS |, II, VI, early diagnosis
and early therapy can bring the better prognosis of disease and the better quality of life in patients,
We described a 2.5 year old child presented with frequent otitis media and developmental delay
including speech impairment, who was diagnosed as Hunter syndrome with IDS NM_000202 5:c,
263G) A(p.Arg88His) mutation.

Key words: Mucopolysaccharidosis Il, Hunter syndrome, Iduronate-2-sulfatase, Enzyme replacement

therapy
BT QA 44 o, AU A AAA
M 2 A FH o2 iduronate—2—sulfatase (IDS) Aol
9J3t heparin sulfate®} dermatan sulfate?] 20 %
HZ 45 (mucopolysaccharidosis) & 22 ZAH] Zapo] wy ey FavhdEe) 7t ol By U
=227 H(glycosaminoglycans, GAGs) 2] a2 Zuj e} Al 2lo]S Hola 9oL} olAo} X AL A

= AH 4 Al Y&l #aF(lysosome) ol A
TEAo] HHHE PaF FHAEY dFol”. 4

¥ @4l we} dermatan sulfate, heparin sulfate,
keratin sulfate, chondroitin sulfate $¢] ZZo|L} 7]
T A gagel] FAEo] HPA WHE 4o
o ol 7EFY ofgow HiEgl,

1% I dHSRTE AL UrA 65 =

AR A o)A, AHFAAN T AFE 27
Qateigt ool Aofnstm A

Tel: 032)890-3617, Fax: 032)890—-2844
E-—mail: anicca@inha.ac.kr

ofell vlaf 13 9) Wxr) v FESF 18] 3
Eol] 7P . o] sk E FUsh A& Aok
(live births) 65,000 °F 119 MIEE welt}*?,
2000) 25E FackdE 1 1L VIgA &
RHZ QW 257t 7hsalRlal, Bk o volo] F4
A7) A A5 AFo] o] £L a3 itk |
A, BTk U o $5 flEl 27] Ade] S0l
H1 9ty AE ST A3 274 RY § Q=
Zdolu Xz A v 5ol4 97t wont, Ak et
o]

& g AA HsES

=
4 =
o L rE o nE b



— FHu]gk 9] 320 25400 x5

of

& dgo] 7hsetre? | 27 gk FeSo) gt
o]sﬁa}% 740] Zo—a—]_q_

olo] AREZL o Ao AEFFF o Hvkd
SHE APt ol Hastaal sty

Jm

oX,
o

ol

|

el 385, 4 AT 3,680 g, AN wut
O = Hojd HolE, 14 14 F /o)1l 7H5EelA
Eo] A7 U3t S 271LHFE] Foldo] A5 Al
W, wH Y FAoR 7 Ak QA EE wkth
1.2401 J} A715 P, 1.54%8 &1 75
9] A 75 Tl ek B 184 dAojg)

oA oz Algy gt 9/E $El
dojx el W 1d 171 A FEAAo R BlE 9]
o} o]F E erelA A xl&% W F
g0l QilElo] 2.54 ¢ Ef HACR QF T 4
S AR Y FE AR 50}01 Eil= 1%—?52;
SHEGIT EARFTH A BAo0% g & B
ox A H3la FA] Sol= 2.654%, 71 9

92.4 ¢

(25-50ME$1), AF 15.4 kg (50-75W
791 51 em (75-90¥3917) o] 3}, $hol= Fukgh
A= 2} 22 (claw hand), ol E]'T-/l EIkis
2ol et Are] g uid) &7 aL 1270
4 FY o] AA 9 26708 9 a“éf A)%10] 2l
Ack A 259 Ak A 2AE Bl AR
GAGs %+ 609.4 CPC unit/g Creatinine (Z3LA]:
94 oJs} <175 CPC unit/g Creatinine) ©]$1. 2™, Thin
Layer Chromatography (TLC) FAlellA dermatan
sulfate band7} RISt N oA 545 IDSE
g4 =+ 0.2 nmol/4hr/mg protein (B24]: 18—-57
nmol/4hr/mg protein) &2 A3}E S IDS F14F
BAof|A ¢.263G>A (p.Arg88His) %9“1@017]’ AR
1 o] el HaE FdAwololtt. Xk & gloh=
Idursulfase (Hunterase®) 0.4 mg/kg ?‘E A A5}

1
2FAE 0.5 mg/kgE wiF F9W o wby Q)

rq':JB

Kl
]

HEZ=T7-2 1835 Washington Irving (1783—
1859) 9] o 7]o) A S o2 7]EHS2H Beebe &
Formele] 2]3] 1955 #}8tZgt5o] Bxe e}’ o]
& 19174, Charles Hunter (1873—1955)¢°] 2J3}
“F A9 39 (Arare disease in two brothers)”
olghs =olA AESFT Aol disl A5 A=s
QTP

HE ST Q2w thoFete 53] 13 =
7)ol 5ol A T4 W W 4271 S Hole AUt B
Ak Y RE g Ao 1 A E A3E Hon] Ful
& AF mokw Radane B 9% B 7 7
Hgud, EA4A o13ASE A% A 9 AT F
315 Uehdo Y. gololi= IDS &40 @A 5l whet
S0 By At geA Yy A5 FFoR T
Q] F5 HE 2—440] QA FoZ 2Yeh= 2
A ANATA FASS Rolv] AWA o7 HA V)
= afEZol A7) B el 93 10—-204 tiol
o APRe 797} Bk Wi e A4 S 2 Al
A Sl ARlSkn A Asg 7= 4717
2 QEF Y ot oz FA Aol A4 22T
A 98E vol, Al AX dF, UFE &
< Fol4d, v HIF, A= ), As ZEZol, Wi
gl A B, B 5, 22 AAE Y oY e
Ho|7] Al&sit), 2—44 F-HEE ol st T2l &5t
wo} w Zd, Ao} A A So] FF RAH Y IS

oNAA TR 7]9} AT 27] Aol7] A7)l
T oJd& Ho|tpr} 3—44] o] 3HE A% &5 AAE
Ho| 1 84 o]Folli= Ful et A4S vehdch e
AN, AR 23 =, &85 SFT e 59 &
& 4R AHSTTS AT 5 s wA7 §7)
1::_ T:SJ'EP 1())
ulsre A= 20014, 32 200435 FAod
Z [3RE 5aa8FeN 87 AgE o 18-S

2002\ 2009, Vlﬁéfi 20043 2010def| ==
I Bl 242 A 57F SAE A oAl 27]el v

- 179 -



L R N

641 o1 BAeIA 3ol Qgsle] Folsiglon
Aol 64 VIR o} FahgEeld HAnFe
¥ A9l Aol mael wet o} ol A
27} B ol Fol A OW, B sl 64)
vn o} RAYFOR AWUE A Bl
Stolo] ol SolAE] ianEa Botel wat A7
T Bk,

FargEe) 2o UaF 54

rir

()
ol
rTS
=
i
N,
o2,
o,

3% ehlo g o) ﬂw A8 wlzkeld 24 Wbt
] A 27 A8 1%4 sh= o] vl Fas}
o @A ‘“i@%—?— W A5 EAREQ
Mol ganFanios xl W o] SRl

2 GAGs7F 745 o] 9%
4 63 A7) HAIAME S e Ho
A A5 Gt X752 ePgAe] grEe 9tk 1
P} AARF S 43S AXA7)E X857} ol
oju] u] }0“4 1%1 ?i:am T A4S 54

=
ot ox
o
1B

=
=

W

dermatan sulfate®} heparin sulfate&] -—7}01‘:'
A3} Sk A9 2AGEE AAE FE 7
k]| s]-;(]lg_}, GAGs A= vre nizte 2 AA} 247].
w792 AEE 78%5 3] A = ¢lok &
a HjQF Ad-frobAlE, Wt H%)
HH S o] g3t IDS a4 BYEE S5
2 s

mlm
mlo o

2
PYE AaE S QHEFLOE AV 5 9t
& IDS A B4 AR Bal WA Aol

kb
k
=2

20073 Hunter Outcome Survey (HOS
w2 263 HETET TR YT 24
A3} 34‘3&—? %}‘L«l ok "d%‘ﬁ 1. 5/‘1], ek A

th (89%) 71 2k, 3.6+ #d 7= (86%)01 u

c A 1490 A 2%, ppl78~181, 2014 —

Epdrhar B e, 2 Zeo] A9 14 o) nk

.
A9l Fo|glo] %}Oﬂ o HIREE Y5l o

Z7)o] Agkslal x| gah= Zlo] Faluth st} &
3t garnF o] AAA 4 WS ws 4 vk
= SAIR0] Qlof, T WE A ks 7)o
ato] A=

ofr
F[F
)
o
to
-
i
ug
ACh
X
2
o
[e3
— =
2
i
o
~
oA

0
2

A ST (FAHES 19) S SeFA wFezt
9] Bajl5 Fvfjsl= £49) iduronate—2—sulfatase 2
Hell ga Aot 7138 Al W i
sulfate$} dermatan sulfate 52 ATFE2o] =45
o] E3A WS Yo7 A dgoltt Al a4

FoWe Bl S0 34 9 Ao A3e A A
71 A7t 7Fssid, A7 A g s A
|57} ofef¥ ?5}74] 7} 9le], Folut} 7)o o4dstar
dato] AT E Adtshe Zlo] 5
ol g 33'}394 AAHZ] ‘—E.
o] FashH, o]of] Az 2.5%
9 Shol= Agste] o]F Hilsh= ]'01‘:}

| heparin

F

N.

Lo 2 rﬁ

— 180 -



— FHu]gk 9] 321 2540

ik

o2 3

1) Burrow TA, Hopkin RJ, Leslie ND, Tinkle BT,
Grabowski GA. Enzymereconstitution/replacement
therapy fo rlysosomal storage disease. Current Opi-
nion in Pediatrics 2007;19:628-35.

2) Neufeld EF M]J. The mucopolysaccharidoses. In:
Scriver CR, BeaudetAL, Sly WS, et al., editors. The
metabolic and molecular bases of inherited disease.
8th Ed. New York: McGraw—Hill; 2001;3421-52.

3) Martin R, Beck M, Eng C, Giugliani R, Harmatz
P, Munoz V, et al. Recognition and diagnosis of
mucopolysaccharidosis II (Hunter syndrome). Pe-
diatrics 2008;121:e377-86.

4) Beebe RT, Formel PF. Gargoylism: sex—linked
transmission in nine males. Trans Am Clin Climatol
Assoc 1955:66:199-207.

5) Hunter C. A rare disease in two brothers. Proc R
Soc Med. 1917;10:104-16.

6) Lin HY, Lin SP, Chuang CK, Niu DM, Chen MR,
Tsai FJ, et al. Incidence of the mucopolysacchari-
dosis in Taiwan, 1984-2004. Am ] Med Genet A
2009;149A:960-4.

7) Cho SY, Jin DK. Distribution of Patients with Mu-
copolysaccharidosis in East Asia and Current Status
and Prospect for Treatment. ] Korean Soc Inherit
Metab Dis 2013;13:81-8.

AaE JETF 14 -

8) Noh H, Lee JI. Current and potential therapeutic
strategies for mucopolysaccharide. ] Clin Pharm
Ther 2014;39:215-24.

9) Young ID, Harper PS. Mild form of Hunter’s synd-
rome: clinical delineation based on 31 cases. Arch
Dis Child 1982;57:828-36.

10) Burton BK, Giugliani R. Diagnosing Hunter synd-

rome in pediatric practice: practical considerations

and common pitfalls. Eur J Pediatr 2012;171:631-9.

Sohn YB, Cho SY, Park SW, et al. Phase I/II clini-

cal trial of enzyme replacement therapy with idur-

11

~

sulfase beta in patients with mucopolysaccharidosis
II (Hunter syndrome). Orphanet J Rare Dis 2013;
8:42.

12) Muenzer J. Early initiation of enzyme replacement

~

therapy for the mucopolysaccharidosis. Mol Genet
Metab 201;111:63-72.

Giugliani R, Hwu WL, Tylki-Szymanska A, Whiter-
man DA, Pano A. A multicenter, open—label study

13

=

evaluation safety and clinical outcomes in children
(1.4-7.5 years) with Hunter syndrome receiving
idursulfase enzyme replacement therapy. Genet Med
2014;16:435-41.
14) Wraith JE, Beck M, Giugliani R, Clarke ], Martin
R, Muenzer J. Initial report from the Hunter Out-
come Survey. Genet Med. 2008;10:508-16.
Park SW, Sohn YB, Kim SH, et al. Enzyme repla-
cement therapy in patients who have mucopolysac-

15

=

charidosis and are younger than 5 years old. ]
Korean Soc Inherit Metab Dis 2010;10:59-66.

- 181 -





