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A Case with Perinatal Hypophosphatasia Caused
by the ALPL Mutations

Joonil Kim', Eungu Kang1, Yoon-Myung Kim', Beom Hee Lee'?’
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Department of Pediatrics’ and Medical Genetics Center?, Asan Medical Center Children’s Hospital,
University of Ulsan College of Medicine, Seoul, Korea

Hypophosphatasia is caused by the mutations in ALPL, which encodes tissue-nonspecific alkaline pho-
sphatase (TNSALP). It can be inherited either in an autosomal dominant or recessive manner, Clinically,
hypophophosphatasia is characterized by skeletal findings similar to those in rickets or osteomalacia,
but serum alkaline phosphatase levels are decreased in the affected patients, Hypophosphatasia can
be classified into six clinical forms according to age at diagnosis and severity of symptoms: perinatal
lethal, infantile, childhood, adult, odontohypophosphatasia, and perinatal benign, As being a very rare
disease, only one case has been reported in Korean population, Here we describe a case with perinatal
benign hypophosphatasia with recessive ALPL mutations, Bowing of lower legs was detected in prenatal
period and low serum alkaline phosphatase level was noted after birth, During the follow-up evaluation
for 45 years, bone mineralization and legs bowing were improved but the growth retardation was per-
sistent, As the recombinant bone-targeted human TNSALP became available, the clinical improvement
of the affected patients is expected including the case described here with this treatment, More efforts
are needed to identify the cases affected by hypophosphatasia,
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)14z (hypophosphatasia) (OMIM#146300, Edo)7} AeA Y. Ase St
#241500, and #241510) 3|7 A4 Al o) 574 TEEE Aolrh wom, wig- = Agk
Astow gy IATHO|A F 24 -H]50] 59 2 4EA o FF #2945 AFelM=30
&4, Z tissue—nonspecific alkaline phosphatase T g 1 FEES Bole Ao® d#A 9lon,
(TNSALP)E 3Y3dh= ALPL 34 W9 71544 FH ALPL #7317 ¥lo] 4L FallA] A5 At
LZod¥lo] (loss—of—function mutation) ol &3t 7o =9 A f9 QoM 6,370%W & 14 AEE B
AAAA: Foks, AEA ST SANT 432 88 f whe gl
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hydrolase) 2417, AFAl F-7]9] &2l
pyrophosphate) ¢ TNSALPS] 7|4
o] A3 9]&e] A EH F71d HEs gA|ste] X|o}
&4, Y 2 s 9 A3 B4 4
W, Xlokel Ao TS Aot AE A
= o HalellA " e AT A STt
#AABHA Aske 24, S #3220 0] 25 (hypopho-
sphatasemia) & 7P 5424 0% Holi, H7o% F
7149] z18jo] ApdEo] FF 1 ZwET Y
2 mat, Aok
o}, 2008 dHE At =
oAl W& EAOE g A3 TNSALPS! asfotase
alfa (Strensiq™, Alexion Pharmaceuticals, CN,
USA) 7} 7pdelo] Ea=59] a7 o1dd] 54 4l
REEY] I 7IgE & A F9H.

ole] & A= A =A4A Ak B 3kl
A A7) ARNSE At AN XS bt o]

& Barshaak gt

A+93 (inorganic
=y

= (substrates)

ol

|

Sol= AE 713F 385 0, =4 AT 2.9 kg (25—
S50ME-915), oFZ7F A 8/94, Al AE s

gk Bok 2AKe] okl BT F29 A o

8101 =
A o] AT, AlE 717 3374 gk A
el Bobe] A= 7]ge] FR1EH Fig. 1A)

(

] .
Boke 24 AF AALT YA g, 2
& 44.5 cm (3-10W24P), A% 2.9 kg (25-50%
B99), T 34.7em (75-909%915) % m2)7h
o

oF% ArtEol Ak, £ S 7 Al (liac
wings) 7} 2 Wgo R glgiom, 3o diEE
Azo] FRlH A} (Fig. 1B).

4 1494 F4 xS, 84 145 g/dl (B
%, 13.0-20.1g/dL); ®&F 4= 15,500 /mm’® (il
2], 9,000—30,000/mm?); 4% 210,000/mm’ (F
14, 80,000—480,000/mm*) 0|tk dH F 24
9.3 mg/dL (#3114, 8.6—10.2 mg/dL); ©]-&3} Z+
1.52 mmol/L (1%, 0.98—1.13 mmol/L); <Ak

Fig. 1. Short and curved femur at 23 weeks of gestation
and at 33 weeks of gestation were observed by
prenatal ultrasound (A). Bilateral bowing of long
bones with metaphyseal flaring is noted on the
skeletal radiography taken at birth (B). Improve-
ment of bowing of long bones among the skeletal
radiographies at the ages of 2 months (C), 8
months (D), 53 months(E). Improved minerali-
zation in the epiphyses and metaphyses in the
left hand (F) and the thorax at 53 months of
age (G).



- AEd 9 5% ALPL 39 &

5.6 mg/dL (1A, 2.5-4.5 mg/dL); &7 A4}
Hlo]A 20 IU/L (arx], 150—240 IU/L), vl 1vl4
2.1 mg/dL (F1%], 1.8-3.0 mg/dL); YEF 143
mEq/L (F21x], 133—-146 mEq/L); ZFE 3.5 mEq/L
(FaA], 3.2-5.5 mEqg/L) ©I1Sitk 1715 AAMS, AST
/ ALT 55 IU/L / 15 IU/L (&3], 22-77 TU/L /
10-40 TU/L)olloH, Al7]5 AMS, BUN/creati-
nine 5.0 mg/dL / 0.5 mg/dL (311%], 3—12 mg/dL
/ 0.03-0.5 mg/dL)oIgith. &4 394 AAA AL
9 Campomelic dysplasia®] 7FsAdel thall SOX9
AR AR Al o A s Btk 24 3
A L 24 5L Al 7 2 A e TkeM s
o)A qlolth 24 BURE AFS A 4R
atA RgEo] A 69A 2 olsAtdelA Edst
a1, o] LlgelA] EA 1144 Algs 55 x5
JME FoliadS HolA| gttt

o] el F AEed F Y dge XA
vhejo] A7} 2027 IU/LZE A&H o7 WA S4 5o,

AT 4NEA 3 T AJQAEE] sl diEl
ALPL 77 A Al3skoith. $kate] Tz goo
ZHE] genomic DNAE #&|3lo] STaAA -
A7IQER-AAH O T ALPL 54429 127 exon ¥
exon—intron 1% ¥9& AALEY. 1 A3, oA
of &3zl 72k ol ¢.[928T>C] (p. [phe310Leul)
¢.[1507del] (p. [Leu503fs*86]) 7} A= 2 th(Fig.
20)*Y. O1F Hmol ALPL A FAFE Adsiiln
22} o |7} ¢.[928T>Cl (p. [phe310Leul), 1Y
7} ¢.[1507del] (p.[Leu503fsX86]) & F5F HQIA]
shlstsitt(Fig. 2B). A1748H4] W E = S 370
15, = BrE I Sdol7t Theakla, S 1071EA
exF Me BEs Blal A% 12711%J % A&
90T, A% 1249 A A 445 em (G-109
95, A% 2.9 kg (25-509E91%), T4 34.7
cm (75-90W-9)57) o= A= o] Rl It} (Fig.
3). AT 4A] 57l 7 AF A, AN Aes Kol
U &4 4S5 w 284S (waddling gait) o] 2 $)

£

Partial seq. of ALPL gene.

AGATCCTGCGG ACCCCA

AGGCYTCTTCTTGCTGGTGGALGGTAGGG At

Mm\f\mﬂ_mn M@,\ _@mj\& M\A M} SR

GCTGCTCGC GCTGGCCCTCTA ccccc&-G

c.1507del

ot WMAWWWWMWW

A ¢.[928T>C];[1507del] (p.[Phe310Leu];[Leu503fs*86]) Y=TandC

W Partial seq. of 4LPL gene. *

4GAACCCCAAAGGCYTCTTCTTGCTGGTGGAAGGTAG CGCGCTGGCCCTCTACCCCCERAEEETG

PYNRARINC BYA BT 0 B P B 1 o
¢.[928T>C]:[=] (p.[Phe3 10Leu]:[=])

.[1507del];[=] (p.[Leu503£s*86];[=])

¢.[928T>C]:[1507del]
B (p-[Phe310Leu]:[Leus03fs*86])

Y=TandC

Fig. 2. The compound heterozygous mutations, c.[928T>C];[1507del] p.[phe310Leul;[Leu503
fs*861), in the ALPL gene of the patient (A). Mutations in the ALPL gene of the father
and the mother (both carriers of the ALPL gene) (B).
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om FX9 7] &4 W Fd0] HEE e AdHS
ot A1 94.0 cm (35 79h), AF 14.1 kg (3
WG mEh & o ds] ZAgA R, F4= 50.0 cm
GO = EIEN, I HrA F ZE
9.5 mg/dL; ¢ZHe] I Avleo) A 42 [U/L, parathy-
roid hormone (PTH) 15.9 pg/mL (313, 10—65
pg/mL), 25—hydroxyvitamin 35.0 ng/mL (13|
19.6—54.3 pg/mL) ]t} 4 23t tha= 2
AR ALl A wi el Sloj 3t Fr]As S E
gl & 4 AUt (Fig. 1C-G).
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Fig. 3. Decreased growth velocity of the patient until
the age of 36 months.
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