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Recent concepts on vitamin D in children and adolescents
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Vitamin D is an important fat—soluble vitamin that functions as a prohormone and affects bone mineralization and cal—
cium homeostasis. Vitamin D deficiency causesboth musculoskeletal manifestations, including rickets, and extra—musculo—
skeletal symptoms. Because vitamin D is naturally present in only some foods, intake of daily foods cannot meet the dietary
reference intake for vitamin D. Sunlight is the main source of vitamin D in humans therefore, the lack of sunlight can
easily cause vitamin D deficiency in children and adolescents. Vitamin D deficiency can be diagnosed on the basis ofits
typical clinical manifestation, laboratory tests, and radiologic findings. Detection of vitamin D deficiency in children or
adolescents necessitates the simultaneous administration of vitamin D and calcium supplements. To prevent vitamin D
deficiency, 200 IU of daily vitamin D intake is recommended in infants, and 400 IU of daily vitamin D intake is recom—
mended in Korean children and adolescents. (Korean J Pediatr 2009;52:1082—1089)
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Fig. 1. Schematic diagram of vitamin D metabolism, calcium
homeostasis, and internal organs.
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Table 1. Vitamin D Status in Relation to 25—hydroxyvitamin D
(25(0H)D) Levels®

Vitamin D Status Serum 25(OH)D Level, nmol/L (ng/mL)

Severe deficiency 12.5 ( 5)
Deficiency 37.5 (15)
Insufficiency 37.5—=50.0 (15—-20)
Sufficiency 50—250 (20—100)"
Excess >250 (100)°

Intoxication >375 (150)

“Adult data indicate that a level of >80 ng/mL (32 ng/mL) is
desirable
"An admittedly arbitrary designation
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Table 2. Severity of Vitamin D Deficiency and Biochemical Finding
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el 48 ofAlsha ¥ake AFse Gt Yok, Jela
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o T
rﬂ
)
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i
ol o
of K

QAL ek DY 8% et om Hole] ¥ g4
ARAL) wast Flsel e G Fol, wEk D 9% B
9 FRE AT AR ol BTl JARAZT T 3
o9 91PYE Fehe AT o

(e}
54 2l T RaEo] oY, o= o
271} A 9] At A7) vjeld] D #53 #Ho] Q= A
7F QA ool thaiAlE BHalE] whelx] Q1A kel

HIEIZ D ZEe| Xz

HERRI D A959 X5+ 499 vER DE Foal = A
oltt. HIEN] DE Fold dol= wulgde A3=3}(remi-
neralization of bone matrix; hungry bone syndrome) & 1%+
A %—?% WAk Al ZAEs 2ol 3l Folof gith
4] B3-St 30-75 mg/ke/day-S 33] 5310, HIER]
D Age] 27]ell= A8 ARES7E 1-25 $olli= 1/2 &
FoE e st A 3289 25(0H) D7 Ao s
Haunell DY 81 FojkS 400 [U/day 2 AEFs =d o
o|Are] 4y RELS B3 Q o]—lﬂ—l)

A7 vlEF DE ergocalciferol (25—hydroxy vitamin
D2, vitamin D2), cholecalciferol (25—hydroxy vitamin D3,
vitamin D3), calcitriol [1,25(0H)z vitamin D] & 37}4] 3 Ej
7h itk &oke] wlER] D A5 ARl calcitriol: B4
% 1Z2EE5e AYEE @) wiel F& vlekyl D29} D3
7F AREE TSIt Z1Eu Avof mlER] D AxFelA A vl
B D X729 7|7te|u} Fof vh Foll thgh A5/ oA 7HA]
gYEo] YA Zek Argolrt

Serum ionized calcium Serum phosphorus PTH 25(0H)-D Radiological finding
Mild N/ N/ 1 ) osteopenia
Moderate N/ | ) () L mild rickets
Severe L L T L moderate to severe rickets

Abbreviations : N, normal; |, decrease; T, increase; ALP, alkaline phosphatase; PTH, parathyroid hormone
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Table 3. Vitamin D Compounds for Children in Korea

Drugs Type The amount of vitamin D content
ABE o2~ A OTC* cholecalciferol 1,400 IU/100 mL
SH)e Al OTC vitamin D3 4,000 IU/100 mL
ol FolEH OTC cholecalciferol 115 IU/1 table
v o FolEA OTC cholecalciferol 1 mg/1 table
EnlEs 24 OTC cholecalciferol 2.5 mg/1 table

Foj—o 2 FolEW  OTC
ny "e o< F4  0TC

cholecalciferol 1.15 mg/1 table
cholecalciferol 1.15 mg/1 table

Fnp Fold A OTC cholecalciferol 115 TU/1 table
gl FolEA OTC cholecalciferol 115 IU/1 table
7] FolEA OTC cholecalciferol 115 IU/1 table

FUo] stolvet A OTC  cholecalciferol 1 mg/1 table

(100 IU as vit D)

INAR = FA OTC cholecalciferol 2 mg/1 table
(200 IU as vit D3)

77 1E= F4 OTC cholecalciferol 2.5 mg/1 table
(250 IU as vit D3)

EJ)lE o|Z Fo]lEA OTC cholecalciferol 0.5 mg/1 table

(50 IU as vit D)

nlol bl Fo] EA OTC ergocalciferol 110 IU

Abbreviation : OTC, over—the—counter
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o ABSAR, et FAGFel et 5ot HolAw 1
8% Folg oF 319 vtk wEst 22 Anstn vk

ARHOE ob4 ZololMe] A3k uER D Fole §uo]
U o] stgllo] 91X ebAu, Slope] Lpolel mel mER D
& Aetolof sl obER G Sl ek 4§ 5
§%2 Fo1@AZ Aol & oluh

S Zobgo® AN REHI 9l HER D28} D3
Qoks} Fojo] otk Bel A Gl BFAAFl] HiEe]

W okEe Fold woli thE RO §uL @ aelstolo}

3, Table 3¢ gzl=lo] it
HIEI2]I D &=(Vitamin D Toxicity)

D 3 FAR g T2 wfg- =aARh vE ot
015t Bzkg kAl Al#|7}F S0 40,000 IU o]AFS
799} shH ol 300,000 IU o)Hg Fol &k A-¢olx z+z}

P53 FHlA 3 70-100 pgel #-&< wlEkyl D7 2
2 AR Fo ol by uAHdTE AW Yok Bk
th BlER DO kA% AHdH AHE B2 F 25 g
(1,000 IU HIEF D3), 1-1841741+= 50 ug (2,000 IU HIE}
7l D3)oleta AT, 4919 o= nlEhul D F5& $71
4 B2k 3 10,000 1U o1 A Alell @Attt Hathcock 5
e ofe] =8 BAS Ea) Aolela H A 250 ug
(10,000 1U HJeR D3) 2 #AAISE B} Stk HIEF] D 5

Bl DS B3 B wEwE ek Ao RE 3F

sn)
ol
Rl
X
é _\01_‘, Flo
e

A3 Ahd =7] A HIERI D 5 S 52 H 5 B
1 A

o P oY Y

mentosum, albinism) ¥} %! W74 (sulfonamides, phenothi-

A%k (porphyrias, xeroderma pig-

azines, tetracyclines, psoralens), ©]A2] 1}t (E3] ZA
ot A 7F A= 7ke] BlE D] $Aks) 5

o REFHEE F7)E oh .

Bl D I F3F 7 (vitamin D hypersensitivity syn-
dromes)> A1 9|2 2A]o|A] 1,25(0H):DE Ak 8%
958 fels Aot} ungdSI P TS e

25(0H)D, 281 271 1,25(0H):DE A3 5 9lown,

do ¢
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Table 4. Recommended Dietary Intake of Vitamin D in
Korean Children and Adolescents (adapted from KDRI, 2005)

Adequate intake Tolerable upper limit level

Age (ng) (ng)
0—5 mo 5 25
9—11 mo 5 25
1-2 yr 10 60
3—5 yr 10 60
6—8 yr 10 60
9—-11 yr 10 60
12—14 yr 10 60
15—-19 yr 10 60

o}FA] AgH(E3S| sarcoidosis, A3) I} H]ZA|

HIEIZl D ZE=S o¥sl7] flet Ao[HFH7|=E

HIEM DO 2lo]4d% 715 (DRI, dietary reference intakes)
& Z=RAMZ2F(AL adequate intake) 0% AAF=g*® nj=/
7t DRIOIA AAISE Gots) Aobgade] -5 oS 9§
3 Aed vl D 9 Al 8 200 IUC]H*, N
0-5709 okl MlERE] D FRAALE 245 100 1U, 6-117)
4 Yoli= 3 200 IUR AAIBFAA 0-571€ gotete Ul
Aol BEgE - foll Aol TdsAl sk 200 IUE A
Aletaitt, e, s/ A RS A= vlER D 2y dgs §
3], Z57F A A wEo] glE FREY of7lE S 1270
9 Fek 3¢ 400 1U9) HlER DE B33 As Paski e
u, I5-7F AAY A wZFo] Aste A9} o] gl D 4
A A130] Sl AolelAE 37 400 UL BIEFT] DE oH4 2
2 HFE NS AnFY,

sh=3?1 BIER] D A3 el EHOH X‘ﬂ’\] A= QobellA 5 ug/d
(200 TU/) olH], Aopd idollA = il ZAbgko] F3-4] o2
e a3ate] 10 pg/¥ (400 IU/QJ_)E A A= SACH(Table 4).
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