$30) 4 Wi OdLjgs U3 pandS ()3l @35 9 (g0 puw haw
2|90 Lo S0 gl jud s

S

saabie 0B ol s o bo piad e el BalS ¢ 153535 st AL A lse 31 (S dun g dis
L s o yen mhans (as bS] (s 5 4adllae (ol 51 Bua ol suds (edilie (Jeusa 0 55k swany (ol ol
b o8 S g Ll aS el 15 ol 4 sl 5 sl a0 5s (53538 ea Glalh g oo o f sulo0) ads
Gl A‘JAA‘::M.H.‘S(S{‘JJ‘ 89 Gl 8l b waas oo ) (2l g8 I qu&))aS)*
L Slsaonbs e sl aly g 0 ¢ Bulial 2 (6,840 gad oo & ol oalale dalllas K o1 ooy ki 0o s '
3 Osa g i dalllas u,l g cpadly 5 oS deliculin ; 3A0 5 gy (A0 Y 5 5o Vo) S5 6) sdadnee s9,) H‘J;O))gs)blblo-u);)
anlre o 59 SIS G088 Vs Gl saal 5 SIS I 51 ol sl 5 peen K 5 g Gl S N
MSA(IIIAJ)S)@‘)A\,.\AL! Oloss 4ala 5l s el Y8 o (1T ajﬁ)@lyﬂa\gﬂjmwmif\ {Ls5X) IHUGLo*\J ‘S)b ):S)
Amdlyl 53 o s prs K 5 (55 g0 Kopua /A m/dl/m/dl 51 is s 5500 (s HaS a s aue K cuna s
Cge @l o (B s e K (LS Gl a5 50 VML B RS 5 058 ool 58 (G 53p Ble) | IV g oo O e dldae 55
54—k Repeated  measure 5 L_ag KL vo 4o 5 (chi-sqaure) LS o 5o 3 305l 8 50
Ak AB Sl iae P<O.05 o solsi multivariate ) W juite o bl ) e (187 Wilcoxon Signed Rank Test

(550 Y-YA aals) 555 V/EY i 5Silia b a5 0555 YF 5 Gl ol 35 YV A TAYSAYAL (sladls (s o Ladisls
Lanlye guo Gy ol (p S £V Bens mu)r;v 0N Oy [(438a YA=¢ - diols) 4ida YVA e G
aols (VY BV mg/dl iels) AA mE/d] aanl yo s HIJS Sl s 59 48 L YA BA0 aiels) VA/V mg/dl
el sa 6 AV mg/dl Ao mg/dl A& mg/dl S III ‘II I sladi sad o a s arlS Glie s dalllas
« /Aemg/dl/mg/dl - /- ymg/dl/mg/dl s ;3 4 III ‘II T slas 558 5a 510l Gl S a paea K i s alae
« /-0 mg/dl/mosmol/kg/H,0 3 55 4 III AT las s 8 5o S Al sansd 45 areu wilis g3 /1 -mg/dl/mg/dl
7YYV g1 a5, 8 70Y d 86,8/ .oowal 83 95 +/-V mg/dl/mosmol/kg/H,0.- /- 4 mg/dl/mosmol/kg/H,O
Wilcoxon Signed Rank 5 ssliicl Ly oty sualitie panul suid g0 5 50 gt 50 isls L () saeal yuaa T 5 5 £
s s g LT GTIT L TAT LT s s, 5u 1500 il S s s dilis ¢y )b ine slel o slas Test
e L (o5t 508 55l 50 (o (ol ) ran ok sdalitie (sl all g 858 o (5o salS n =S (P<-/-0)
(P> 2/ o) daiisualie 5loal ¥ sacal 5 o e pealS 5 (s 00 onin

e SRy (e et (55 gaeal saa Sl 3 ol S8 cad lalh s oSl GLas dalllas cpl i aSaaatl
e i dalllae Gl Coanl 4 Hus (3 0I5 5 S (IS g sen Jlie o) sie

5550 RIS & el S < 35T oA ) dasjlgals
4o i

i el g eain Gl @3 Su S a i 6905 L Olliss (Sless slags, B (Ko ol 5538
Osie 4 aalSsn Dadlypo biptia Gl S 51 8l sa (515 Gaslse 5 9l o puline it
sad (5,158 el 5 a3 lalhs Lo (ol 58 ws)le s 5y S5 pdae Gad ok Jold ol S5 538

(¥-2)

@ala S0 s sliie 5 (e pa LunSs S0 laial; 4 JUb) peaiads (o] S0 da o @il e o (B0 ool Las SIS0 4ol 5l sl e dlie ()
AYAEAS Jlow ¢ selas

load 5 (Kb asle slasly g Siws wan g LA (Gusae o555 () sl de opda Gl lan (JUbl 555l 508 (awads Go8 5 Hlusls (1
(Jsdese Al3e #) Gl I8 Ol Sless - Adlags

Ol s ol Ploso — ilugs sloas 5 (S ?\9“" sl&zaly (Jlals! aadd Gl {

sl e85 0loal ey —itlags Slesa 5 (Kt sle o€l ((g) shumlle @ puia lalas (Gl3 55 paadl 38 s ol (11

ol (O3 Ol (Sless = Adlag olosd 5 (St dy psle sl () sl e cpda lslan (Gl pawds G4 5 sLuasls (IV

190 Q|).g_|§.fp}.‘f.|o,l.cali.i.}|)4lqu 1WAA Ll / 5V b)loa'f:/'o.b))‘.il:i'agjg)



OISar 5 (o9 Lo S0

$30) 4 Wio O3 > pandS (5131 @95 9 (0 puw Frhrww

A Gl GAEIHS 4wl il 4 (55 g s
o (ne S s8] o e ol (1lS 5 0 Sbe 0 0 S
385 o8 Sl g H3 8 S e A B S aad oy ilile
ool s 5 5 s o S e V ) SIS s
A iy a3
gso= 53 8555 (sl s Silse dslie gl
9 Chi-square 4 Student’s t-test cocw 5 51 _alllas
<eslis ), Repeated measure test s Lol 39,5
s!— Wilcoxon signed rank test 3l 5 La; SOl s
el A (g Sy s Ol Lo (Ghee) lise (oo
Oleus abad Sl aas celw Vi 5 oloso g 5l aas
LS, oy 58 gl = multivariate test 51 .o soliiol

.._\ﬁ.‘.,u_’éh\)ldu.’.up< o0 i suldil La jaie oy

sl

905 paxnd S L (LuslB YV g a5 YY) s 0
D50 EEAVVIEY (s oo Ly S 055l 258 08
a9 B ge OO iia (EV/AE) YUAN i o2
& (E0EV) Y QoA aalllas Sl 355 (135 5 oS (EOVA)Y - OV
alllas ol g 5 S she (EVTE) VA Gms5ils
5558 Sl S yos loa ditia | o, La Yigia i ol
5 e V1) s 0 VY ag oo it 1 dallias a3
99 a0 9 (IR0 V0 5 ey VY) e b Bl 3 YV 5 (LAY
calllas gas 53 54l g3 pdse 00 W 5 sa e (San 0 S
ol Bl (g5l fae o lEs

M&A&Jﬂf&ﬁ‘)dut)u:ﬂdal.m_\ OdejA?

(YV = alasl) quyls (Y¥=slaad) a5

%]

SAUE) ils B alE) oSl F

(Gl (Olere A

(Os0) Creu V/AN (£E/¥Y) V/EY (££/A0) NS
(G88) o e YUV (V) YA (£Y) NS
(¢ S) 038 YVYY (£oA1) YYAZY YW NS
alGhe) cmss Gl VA RYA) YA/ (EY/A) NS

(g 5

(pR) U s o YVAE (EE4T) YYAWY (#vag) NS

NS-Not Significant

99 i B aD el g 5k 5 sl
59 I 55538 b 53 st slan) oanulS g
goriyl melas SA 31 sas & el st sualice olalllae
S gl 5o e K (65050 pds pSSlae ¢ ol 55558
g calllas ol o il ity Gal 80 Gll e
09— Lol (PBulia S 45500 S 0w K (5510
G0 pda L a g sud Sn p s arn S (55805l
L Laiins 5 (Shola o 4 (S55 J) 4388 50 S
s s 8 5Me Al Gl s mua (50l o
pa—sliy 5 CAMP (g 5150) b (0 58 &y sasal sl
o aa MMVl IS 3 a5 o el (Sao
s s LTS ol Sl 0l 0 el anlllas o
oot pds Q58 Ly cada o 5 (IS8 (b Ho S

W2 ORI
Js 5o S (g5la sube s allw Glaly o5 ol
Sy GElan Gluly e (i A o 3 YYAY-IYAS
poms (50 (s R8s 45 80 S daal e () Sual e
bie dalllae Sy o a5t (Gl 58 Gless o
ol B (5S40 5 Auliaid o) e 4 Syl
2523 &g 5o ad JalS dilas gy s oo Gl
sualiioy (53 (a3 4 DL a5 g 0]
3 g b gn ol dalllas 31l 55 e (05 G55
305 00 59 Ol ally 3l (X 4el culis, 3
o8 ¥ sl BBl 5 55 s e
s celiw §A Wy s o3 B8 9l (ol 5o s S
s S () 58 pdad O Gy el YE 5 () 5558 £g 5
ol Balias 45 sa 50 5 s sl 5 paeslS LIS 51 A
paealS et o Jloo) Gl el 5 1S caandlS L 5
Olse & gl Sk 5 tailas ) Gl gand 5 sl S 4
ol 3y 358 s poldd Lo i Cpeams 355 0o ol

02 A58 B g e (s ey (309 405 8 g LS 5l 4l )

V1WAA Jlo / 2V a,k&/g))ﬁl&i,,;

Ol (S 9 pole sl &isls dxo V45



OISar 5 (o9 Lo S0

$30) 4 Wio O3 > pandS (5131 @95 9 (0 puw Frhrww

O pren S i s pan K S ol Y o ladh J gua
0% 0ol Ol Hloal (Y pacd 4 a5 51l Gl S
S (D) () 53558 g5 S caelws €A (1) andllons § 5 5t 50

(D) (ol 5 538 e 31 o s Y

g x5 95% Conﬁflence Interval “g
... 885 £ . for Difference &
pr s gé} 2 Sig:  LowerBound  Upper o
a2 & Bound E
a yu paculs (mg/dl)
Yowsa /-1 /Y VA —-/Yo JEV )0
Yo) s +/VV /\V L /YV —-/Y -[oY
YoV @sa +/V+ +/NE -/EV ERTAR -/t
Do) (il S du aaculS cases (mg/dl/mg/dl)
Y\ digad —+/0Y <[\ «feen) At —J¥Y ey
Yo\ g —+/YV /Ne o[oY = [8V —+/-0
YV disa /YU /NN /Y —efeY ./84
Iyl sty gacdl ds asculs s (mg/dl/mosmol/kg/H,0)
Yologas —+/+4 +/-Y +/-oV = /N1 /.Y ARA
Yo\ g —e/oV o[+ Y /e N —o/AY /¥
YoV s /oY /o8 <fod =/ <\

L ool 0ol oS @ palS glaciad g s 50

09 SosmdS s Gletie 4o /A sae (385 Gl G
A Gu S0 So s s el EA 5 Sl sladss
o seolie 51 S ol o ma Ho s ol egle o
nalie Gl 50 g0 g8 B s Sl 8050 wan e
pt s Gloso g B Gy el A 5 Jol 550 L9
S sd o9 S (l ao eV Hu L ol su s )
EA 5 ol su s Jol @ s ) 9RaS e e
S e SN oS idg) 50 59 s Gl u)se
o Lo sl oo V LS 50 g ol 8058 0 g
e o 0 Do Gl 50 0550 YA o ilen 5
W Ve oo adl e s co s slad pad Bl 1S
PO Cush 4 S o g (g 9 sl I8 s
PO 9 pOS S (o A S T S 9w s
sl G ol solel bl G Sgaa .l 5
@ ¥ 5o pow palS o b Hlhal Gl S @ anlS
Cal¥ saial 5 a0 (i Crelmgn s el

.(Multivariate P> -/ 0) wid sualie

5 S S g o s pacdlS @l juadS ) o jlads S
N80 a5 5 0ol Gl s 8,8 5o 15 Llal (A sl
S (5538 g >t Sl ams el SA (1) ) 55538
L aas e olas 15 (T (ol 5958 adad 5 aay cuelew V6
45 Sgaa Repeated measurement (g Lel cacd 3l soliio
5555 53 5 a5 058 59 sl iae ol ol
S 3 ¥ooplend S8 (P> /00w cdly (sl ol
Y el 4 a5 S0l GASIS @ palS by
a3 o OLES Flim (e 5 915 sd e ubesl s 1 515

oo ol oA B Y 5 Y alad Jlaa o S G S laa
o S Gol (P= - fen o) Gl 5 (P=2/2V ) a3 0l 8
618l p80) (5 58 p g s3] el EA o sy
5338 3l el Y6 g ol € (2ol 330 (sl
o e S Coi S 50 oo ol 438 GRAS s
Repeated (s Lol o 3l soliiul Ly ,l,a0 2l ol
835 Lo e & glE (ol a5 0l 6 o measurement
83 5= Ll are &gl Cpl LusBaly e so s (P> 4/ 0)
(P=+/++Y) el

)J‘a‘)_’;Q‘J“}J_n)‘)J‘U:x:\JYJM‘MﬁMEMJJ‘JJ‘Qﬁ.&]‘;
sielin Y8 5 (1) 15555 gy b 31 celos £A (D) ealllas gy 5 o
(IT) ol 5 535 s 51 oo

o 95% Confidence Interval 8
o 5% g . for Difference g
P list g% ; e Lower Bound  Upper %
R @ Bound 7
a yu paculs (mg/dl)
Yo\disa </\Y </AA /X1 — ¥ .Jos SN
Yo\ dgad +/YY /A L/ /Y <o
YoV s +/No /N AV —efeV i
Il (il S ds asculs Caws (mg/dl/mg/dl)
Yoldigas —+/EN </NY +/++&  —[AV) —</NEY [V
Yo\ s —+/YV +/AY +/eY —- /oY —/e¥
YooY /N6 /N N —efeV 0y
Iyl sty gacdl ds asculs caaiis (mg/dl/mosmol/kg/H,0)
Yo \gad —+/+Y +/¥E /8N —/-V /-y A4
Yo\ dgad—+/No +/:Y /o) -/ NS
YV g /o0 +[sY  +/A —/- eo

19V Oll (S pole I LA ERTES

1WAA Jla / 2V b)loai'l/'o.b))'.il:i'a;bjg)



OIISan 5 (o sa LuwiSs S0 $32) 4 Wao OlsLjgs )5 pandS ()51 @85 9 (50 paw rbaaw

A B
Yeu Veon
e
v, (v E ] Ao
% 1Y = g - -
= 3] = o -
3 o 3.l =" 7 e
e e
:
i- oo 1 " oo | [
I | [] 3 | [T
~ wean
.uc'. l.' - x o k3 a - B
f . Oecen ek 7
ot (24 (win) o o
(azin) T O
D
¢ Y
'{"" ‘-’L " Oon o
ES A% S 1 o
2 e o 3
:;,
'_1) & o ¥
l‘ for N _‘2 A y
3 =+
ﬁ-' Yo .liwlu S v -wl
“b [ e
“—i' Clucsms 1 CJoeun
= b A ot t7
(azin) i o= (azin) (o e

Uca =0l axealS Ucr = 51,00 (2351 S Uosmol = ) ,u)  Aal¥ sacol SCa= o yos aralS i G gulaal () 5658 adad 51 e

A B
As =M
»* C=
12 }q -
g3 3
13 !
P !"I I3 3‘ q‘ -t
74 . 137 -
i n o o &
5 '1‘, o 30y 2 st
2 = \b | [rreesy] e
= Bl ververs = !
Loaal L a == = [uesten # . . = '
: 6 s L]
. 7 (ain) e e
(azin) o o
c
A D
"o . A e
13 )
o 13
, _1)’- o 1 3 -t
‘1; .-, ?" ‘?_ -8
T o —:53 ¥ O o
= 'i“’ Wl z-‘ - o vcsn 1
X T e ° il [ PP
. Cwacc s s Cocavesacia

335 im gyl s faS
Gas) o

Gag sl mty

39g s silo b uS
Gas) o=

Jag sl Ay

O ulal s o) 53538 kel 5 s el Y6 (1D ol 5558 50 31w celin £A (I) (2l 53538 51 U8 aanalS (5500 o =Y o jlach JSad

Uca =)o) axeulS Ucr = [0l gl < Uosmol = 51500 [l ol SCa = a yow aaulS

A58 e s i

V1WAA Jlo / 2V D)lo&/'o.b))'.il&;)g)

Ol Sy pole slKisls dxo 1A



OISar 5 (o9 Lo S0

$30) 4 Wio O3 > pandS (5131 @95 9 (0 puw Frhrww

Lo st e 80 1500 Baobe 3l msoma sl Sose 4
G50 e Ol i 5ale () B ek Gl
oAl sa ado Hlhal Basb ) 5 A8l golALL Huis
B3 oo s 5SLS ) (18 4 Spaa
s il lallas s Husl S g Se 5l

09 oo tSsua ala dalllas il G Sage
JJEA—A—C-‘(SA_:ZIL.Ms_A Olaos gosd 5 Gy elis €A
SOY gy 33 Gl 53 i saliie Lusyl Glaly o 89S
O oo K na s (Glayu Sl el §A 5 Guy Glalh 5
ola 1y < /Amg/dU/mg/dl 5) jia v Hlo) aassl - <
Shse 31 o alasl Yo vo Jluw 5 S (ghalliae 5 ol
So0— Vel B Jlin 4o (s oaS Bl S YV
o) b Mg suls HLan 1) e Gl Gl 33l
L Lain o 5 (Shola oo 5 Sy Jsl 4388 Lu anlS
e s e 4o ool Gl g asas (55)50) i
pa—liy 9 CAMP (51500 pda ¢ J s 0 5 (& gacal il
DN Gnl 3 areal w5 o el (Kae

L alystsae Jol da Ho andlS (551530 A0
9 Ozkaya < alllas o .ol &gl die (5815003 &) 90
2315 oS O a0l pda :Sile ), S0n
po— 5 pss 438 50 5 VY 55 Vo) S gl uly s
O sl bl i Ml S GBI /Y 0l
O i S 9 015 90 G W IS (g5 50l ads
=89 oS o sad saalidis Karen s S il )50l o) S
Sb ams foil by sl sae Jo) iAo andlS (51,0
03 Ml lis Gl 5 a3 W55 58 sae Jo) 4iia
Oas 55 a6 Gulesl s 510l paslS ads suala dalllas
Selw A anlS (gol0l o (il 3l usas ol b 5w
G K o 0 b sualiis Glo o ggd 5l sy
S Sy a5 a0 Al Hloal Y sacsl
=B oo Il s Hlade tol 5l 00 s Jo) s

C_u.u‘ bd\}zs ‘L]AA)LO

QMMJJH‘JQJQSMU@A@‘JJ

z .

Oless (b 3 psw aalS (Sl suala dalllas 5o
o9 e Gals GalS Lo, plaly g 5o ol 5 s38
Ol ol sud s sualin o cauilS gaa o)) 9o O Sogaa
ialy alol Tyemite 50 oloyu el 5y s (2alS
o2ole O (S panalS gaa qils oo S Hbglas ol
Il 5o ol 5o oS glaatllan Lo FV0al o ol5 538
D9 /N8 ssua cerulS gna poad il sud ala3l Y Y
R LR QPO S SN [ U+ RIS LU
09 e K saiap ot ols sl Jain << gl alllas
23S Sl so s agd Olallss Ol i el Glalls
I, Jitteriness g gu)) >3 o~ 4laa )l o lse Olalsss )
A4S 0o sanu) 4o ol 4 g9 s Me 4 ilsuls oL
Gl 59 oty sae Gl L el gua § g
BB B ona ssa s b5 ool s v (leyo
Clasly o 5 Slacdle w)lse 5o Ko paeslS Jo<a

EalS L ol pan |y pauulS gua ole 505 Hakanson
oS s il 1555 YL o 0 ol
D a8 a0k aa el (See 50 L sudi sl
ol 31 4S sl (Slo)y (pl 5 b () saiunl dbin
il il e 2l T iy 5lge JLiods o8 sidle
S slapia L glagise o0 oS aalllas
ad Gl slasdas 4l o b S o)
13t 0 o o 4ty 450 iy Ladlae U i ol 3438
B30 2os= SlSusas 4 4Bl G e ma il
sl (Sas e Glalsss (pl 5 adia 5 0855

23 0loab (Y el 5 il S Slae (ks )
Jol 4o 5 eSS Gusl Blalhss Ha 83254 pua G
o S 5ad 53 Hloal paelS ke (rinan 5 cal sa s
Sels Gamsoils sy ol suss J) e O Gl
O 9 3 5 oo Jaffe (3, 4 i) S LI aals
Gaob 51 5 4l JS5mds G sosle 7V 0Tl 58
8l ol L yaas 7¥-0 L 5 Vs b e pia yde

199 Ol (S pole I LA ERTES

1WAA Jla / 2V b)loai'a/'ob))'.il:i'a;b)g)



OISar 5 (o9 Lo S0

$30) 4 Wio O3 > pandS (5131 @95 9 (0 puw Frhrww

Sty el s e e (P2 /o0
ke (ial3a) el S e Ol | JSikie ol Ja s
D das 58 (@l P8 el Gl Hu el (g5lH0l pdo
plasl (@l 5538 Gaa 0l 5 O saulilrnas caa s
s losad) QK & S5l 1 4 1S e
Coiad s (O DS L QI Gad Y b )l s
il oo (ol Ol 5o 8355%) Ol saiul Al
S olaad L g Seu b S dialllas ol 2 5Y
D Gaoliss s PTH ehac (586300l b Glosan (laly s
i Ml el Y Slhul (55l p—an 5 p o

oS e LIS BIS S 5 gl 558

09 2l Bs88 enal Glaly e oS uls Llas dallae
alllae ol civanl 4 Guss (g DBIO) S 81 S s

1- Maisels MJ. Phototherapy: Maisels MJ, Watchko
JF, editors. Monograph in clinical practice: Neonatal
Jaundice. 1st ed. Singapore: Harwood academic
publishers; 2000. P. 177-203.

2- Eghbalian F, Monsef A. Phototherapy- included
hypocalcemia in Icteric newborns. IJMS 2002; 27:169-71.

3- Jain BK, Singh H, Sing D, Too NS. Phototherapy
included hypocalcemia. Indian Pediatr 1998; 35: 566-7.

4- Kermanifar H, Pishva N, Amirhakimi GH.
Prevalence of phototherapy- included hypocalcemia.
1IMS 2002; 27:166-8.

5- Romagnoli C, Polidori G, Cataldi L, Tortorolo G,
Segni G. Phototherapy induced hypocalcemia. J Pediatr
1979; 5:815-6.

6- Hakanson DO, Bergstrom WH. Phototherapy-

sl sy s,y g a3 Oty Lloal sl S
ALl Yo 0 Jlw 5o €S ghallas o < Silla o i
S S 59 RIFE b s s ol el s
Gaa YV 5l e (Shola G b g a S Y0- - 5 1S ()5
s aladl a0 Mol Gl (538 HoulEe s
ez st 5 s sloal sl S S 0 b saali s
L olesnd losa Sl Gy celis EA (Lo 5 o iy
s e L |y ety ol S (5510l pda il 33l
ol 1 s sadalas) sla s 5a (Js (P< /- 0)
o g ot il lallas o .ads sl Shals
el o0 el Bl s (ol Sl S (g o ne
O (Bl ae bl end alasl cny s 5o Gigoan
e 5ol ssaline Sloul Y sacal 5 (55 saeal sun
Ol 38 58 5 e IS (65150l pdo (il 38l 4 (S e 1
il aels Le gane €S 0l by msncw gl 0l b
g alllas ol o iy e ol Y gl
Um0ty (008 (o (e b ol oua G (L)

A‘L°H4J‘JJ‘AYJM‘J€)—“,‘:“‘“—‘S‘4"‘+‘)AJ¥

included hypocalcemia in newborn rates: prevention by
melatonin. Science 1981; 214:807-9.

7- Hakanson DO, Penny R, Bergstrom WH.
Calcemic response to photic and pharmacologic
manipulation of serum melation. Pediatr Res 1987;
22:414-6.

8- Gillies DR, Hay A, Sheltawy MJ, Congdon PJ.
Effect of phototherapy on plasma 25(OH) - Vitamin D
in neonates. Biol Neonate 1984; 45:225-7.

9- Zecca E, Romagnoli C, Tortorolo G.
Ineffectiveness of Vitamin 25 (OH) D3 in the prevention
of hypocalcemia included by phototherapy. Pediatr Mer
Chir 1983; 5:317-9.

10- Hooman N, Honarpisheh A. The effect of
phototherapy on urinary calcium excretion in newborn.
Pediatr Nephrol 2005; 20:1363-4.

V1WAA Jlo / 2V b)@/f&)ﬁw;)g)

O')ﬁlﬁ}éf’hb@')@ V.



OISar 5 (o9 Lo S0

$32) 4 Wao OlsLjgs )5 pandS ()51 @85 9 (50 paw rbaaw

11- Aladangady N, Coen PG, White MP, Rae MD,
Beatie TJ. Urinary excretion of calcium and phosphate
in preterm infants. Pediatr Nephrol 2004;19:1225-31.

12- Bert S, Gouyon JB, Semama DS. Calcium, sodium
and potassium urinary excreation during the first five days
of life in very preterm infants. Biol Neonate 2004; 85:37-41.

13- Knox I, Ennever JF, Speck WT. Urinary exretion
of an isomer of bilirubin during phototherapy. Pediatr

Res 1985; 19:198-201.

14- Ozkaya O, Buyan N, Erol I, Atalay Y, Beyazova
U, Sahin F, et al. The relationship between urinary
calcium,sodium, and potassium excretion in full-term
healthy newborns. Turk J Pediatr 2005; 47:39-45.

15- Karlén J, Aperia A, Zetterstrom R. Renal
excretion of calcium and phosphate in preterm and term
infants. J Pediatr 1985; 106:814-9.

Vel ol).g_l,_,i.'z.}“,.l;ali.i.;b@

1WAA Jla / 2V b)loai'l/'o.b))'.ili;'a;)g)



OIlKan 5 (o 5n LS S0 32 4 Yo Ololigs > eandS ()1 @85 9 (g0 paw hrnw

Blood Level and Urinary Excretion of Calcium in Neonates with
Nonphysiological Hyperbilirubinemia Under Phototherapy

*N, Hooman, MD! N. Taheri Derakhsh, MD™
H. Samaii, MD™! A. Arab Mohammad Hoseini, MDY

Abstract

Background and Aim: Hypocalcaemia has been reported as a complication of phototherapy
especially in premature neonates. However, the cause is unknown. The aim of this study was to evaluate
the relation between serum and urinary levels of calcium in neonates under phototherapy and to answer
the question that whether phototherapy-related hypocalcemia is associated with hypercalicuria or not.

Patients and Methods: In a prospective cross sectional study, 50 icteric newborns (30 males and 20
females) that were treated by phototherapy entered the study through non accidental sampling. The
consent was taken from parents on admission. All were breastfed. Weight was checked. Serum samples
for calcium and bilirubin and urine samples for calcium, creatinine and osmolality measurements were
sent on arrival (group I), after 48 hours of starting phototherapy (group II) and 24 hours after
discontinuing phototherapy (group III). Hypercalciuria was defined as Uca/Ucr >0.8 mg/dl/mg/dl,
hypocalcemia was defined by serum calcium less than 8 mg/dl in the term and less than 7 mg/dl in the
premature neonates.

Chi square test, Repeated measure test, Wilcoxon signed rank test and multivariate were used to
compare frequency, means, median and correlation, respectively. P < 0.05 was considered significant.

Results: Between 2004 and 2005, 50 healthy 'newborns (27 premature and 23 term) with mean age
of 7.42 days (range 2 days - 28. days), gestational age 36.8 weaks (range 29 wks - 40 wks), weight
3051 gram (range 1500 - 4300 gr); serum bilirubin 19.7 mg/dl (8.5 - 28 mg/dl) and serum calcium of
8.8 mg/dl (range 7-11 mg/dl) were included in study. Mean serum calcium levels in groups I, II and III
were respectively 9, 8.65 and 8.7 mg/dl. Also mean of Uca/Ucr in groups I, II and III was 0.03, 0.85 and
0.60 mg/dl/mg/dl, respectively. Similarly mean of Uca to Urinary Osmolality (mg/dl) in groups I, II and
III was 0.05, 0.09 and 0.07 mg/dl/mosmol/kg/H>0 respectively. Hypercalciuria was detected in 6% in
group I, 52% in group II and 32.7% of group III. None of them showed hypocalcemia. Based on
Wilcoxon Signed Rank stest, there were significant statistical disperences inregard to the median of
Uca/Ucr between groups I and II, I and III and II and III (P<0.05). Hypercalciuria was mostly detected in
premature neonates. Hypercalciuria was not correlated with age, weight, sex, serum bilirubin, urine
osmolality or serum calcium (P>0.05).

Conclusion: According to the results of this study, neonates who are treated by phototherapy are at
the risk of hypercalciuria. Further investigations for example follow up renal sonography, clarifying the
importance of this phenomenon is highly recommended.
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