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ABSTRACT

Background and Aim: one of the known complications of phototherapy in the treatment of
jaundice in newborns is the reduction of serum calcium and the cause of this phenomenon is
still not well defined. The aim of this study was to investigate the effect of phototherapy on
increasing calcium urinary excretion and to answer the question whether phototherapy can be
associated with increased urinary excretion of calcium as a risk factor for nephrolithiasis?
Materials and Methods: In this cross-sectional study 77 infants less than 2 weeks of age
with normal weight who were hospitalized for non-physiologic jaundice were enrolled in a
sampling study. These infants lack systemic underlying disease and were not treated with
Antibiotics - No serum therapy and blood transfusion. Urine specimens were taken at the time
of admission and 48 hours after phototherapy of newborns and ca, cr in urine was measured.
Then, the ratio Ca/Cr was calculated. Finally, the obtained data was entered into SPSS 19
software and analyzed.

Results: Average random urine Ca/Cr ratio before phototherapy was 0.38+ 0.03 and the
average random urine of ca/cr after phototherapy was 0.674 £ 0.26. The difference between
the mean of Ca/Cr ratio of neonates with jaundice before and after phototherapy was
significant (P <0.001) in 49.4% of neonates hypercalciuria was seen (Ca/Cr > 0.8).
Conclusion: According to the findings of this study, which indicates an increase in urinary
excretion of calcium, phototherapy in newborns can be considered as a risk factor for the
incidence of hypercalciurea and nephrolithiasis.

Keywords: Phototherapy, Nephrolithiasis, Neonatal, Non-physiologic jaundice, Urinary

stone

Received: July 7, 2019 Accepted: Sep 25, 2019

How to cite the article: Alireza Eskandarifar, Majid Mansouri, Ibrahim Gaderi, Samira karami.
The role of phototherapy in neonatal nonphysiologic jaundice as a risk factor for nephrolithiasis.
SJKU 2020; 24 (6): 140-147

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open access
article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0 (CCBY-
NC), where it is permissible to download, share, remix, transform, and buildup the work provided it is properly
cited. The work cannot be used commercially without permission from the journal


http://dx.doi.org/10.29252/sjku.24.6.140
http://sjku.muk.ac.ir/article-1-5091-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-02-21 ]

[ DOI: 10.29252/5ku.24.6.140 ]

11€e-11EV /1A sibw) g s / @)led o Cuny 8)9s / olws)5 (Sib)y eole alSiils alc alas

ST 190 Sy S (1954 SU el 0w (59 4 Wiwo (101399 4O (3 yigigd
Sl 59 slefw

T o (5300 el (S g e (! B (SNl Lo e

G A Gy CAVITYARAY b il Ol i Ol ST (S pske oKiils (Ko 0aSils 555 058 oLkl
creo e S VEoYedx Sl arel 345@yahoo.com

P YAARDSAFY SIS Ol it Ol S (S e ol ¢ (ST 0dSC5 OIS 8 05 Syl Y

e S YSYTYSN POV S 1S O it s S (ST ke o1 ¢ STy 0dSiils LT 5 (55 skl 03 8 L X

Ol pl e Lo Oliws 30 ol >eiils Olidsy 4SS ¢ Sy A S ¢
Pl e BN ES ol g g SRS e

olil Jlays ol oy 5ege LS 3)1}”;6;»6;);\“;&‘@\;};9\),;@\,; Sl I S 1D 9 Ao
G55 ekl ol Sle Sl g ST AT Olal5 5 62,5 Ol 53 gl S ek atlls (o)l Ll gl 55
;,_Mu\;_.q(f_‘4,_@.u:,ﬁxd,w@suu_\;\,;&1;}:,;,;‘1:@),,wwauu.u.;ﬁm.\.uuwéw;
sl s (6150 S 51 53 551 oSy, oS Ol ey redST 51500 @B I BIL LIS o )55 LT &S

e 4 a8 b 055 b amin ¥ 1 28 L35 WV el 0bs § 1 ol i 5 |8 &) goots S andllas ol 55 5 ami) 9 9
Glain) Slem 36 0131355l Bs anllan 3,05 2w 53 (6 S 4ad oy ger 4 g 0 (S S p 0 E S35
2l FA 5 (5 o 5t 53 3l 4305 53 48 55 513 O s g 5 gl e~ ST g (ST L Ol ys o 5 03 51 o
Glesls Culg 55 .5 5 dunloes CA/Cr s s s (5,8 031 ety 51551 Ca Cr 5 dst 0lslj 5 51 ol 5 558 5 dn
.&;)\}6JBTL}.§>J}4{J';J;)}A}»M\‘\MSPSS)Ijélrjj;)\ja.\.»Tc_,..ua_

acslws (F2/Y9) IVE L1555 51 dm CalCr o Kle 5 (£0/0¥) o ¥A L1555 5 5 CalCr s Sk tldidly
V) s 5 gy ol s B )5 5l A s B 8255 4 Ve 0I5 53 5150l CA/CT s 5 Kls e 5 S
w35 sdalin (/A 315 2 CalCr) (g5 (S oot 01515 5 Loy 1FA/F 53 5 (P<

ol o s B g Sl gl 5558 s ST (0l s I KU oS 3 slaal a5 L 28 g Ao
T o3l S 55 5 S 5eelS g 50 53 5556 Sy K Olsio Kl a1 355 8,103l Ko s 55 (5519
ey

L;)\):\éi;wgégﬂjjj}i}:éjt'o6>)j¢Q\>|j}3¢6)\)>\r:~J§8>c&\j}:}é:‘swQw

SAV/Y 2 iy ANFIYE: g 4ol AP/ 1dlin Jpeo s


http://dx.doi.org/10.29252/sjku.24.6.140
http://sjku.muk.ac.ir/article-1-5091-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-02-21 ]

[ DOI: 10.29252/5ku.24.6.140 ]

)3 (3130308 (B3 11EP

Sl ods ke Ll S Gl ol S SO
S5 OT G5 Cle S Sl (6 5mdS ey oS 5on
o Oslys 5 el ad S e eieie
53,06 0T 2508 5 D usln s pebow 4 bl ol 5550
L ot mig ol 5l A0 &S ey 0 e
LY=P)al ol 5556 b s r_.w\f ol é: el
S35 2 505 S ) 5 s oslial o gladle 53
Solo3l SaSin a4 e IS 5 o sas 4
©33 5 5 Sl o3 b s o 5 omly e
3 o3y oS LK g5 5l 0T ST S eus
LOT jap 5 odd asld Clo & () pmlS o
V)l

B el 51031 @85 Ol 53 558 S Fose )2
255 Sy O Ulsisa il S o gl 55 ASL il
RTINS PR RG-S PUpe
el o plreil Jl s ) 4 ey la | anlllas

IR 0492
3 S S Sl pd Wl g5 Olslig ples Jald
S sy p S YR o Jls W O3 b s s
3 S rm (VoY sy (o L) K550 6,5 e o
Siry Sy 53 ki 8 a5l 3kl ol 55 o
WSS g 5T 5 e S St Sl
ww;uw‘mrv;vsﬂuw,&\;¢ﬂ
Ciay Ol jlay Olsl g8 25w 3 addllas ol s o Codo
Mol & 55 Do ol @ 55 Dbl osT e )
lslae B 5 085S ewedes Hlaws b g Olsl)s
Solot 3575 Doge 53 MAE 8 o) T 5 2003

5 5 (ST 52925 ¢ Jo ) St 5 (e

doddo

Sl oli5 Oyss b slassles 51 SN 355
03 o ol maoihe (oo e RIS e
J sl IS5 o8ams 53 ol per ed U1 31
s p 8 e YO sl sen 0 8 p b0 Mg
Wl 63,55 Omasde ORI L sl S o s
S3I5L 5 K3 s 53 4 OH 03 625
Eo Ohlis Bl 53 S5 p 5 6305 sk g e
ORIk h e e i 1B D) sen 5 e
oS e VY Sl 5 el (S pa 53 53 poiiee b
Tl 02 o ks A RIS e 3 pd e A
Je S6 4wl b Ol 55 o sate sk
620 Ol g Lo (63,55 3,050 Sl aund (pl &8 35 (Slaie
s 5 3 03 5305 S o S S
S5 sl 5 03 il il SIS L eSS g 8
A wjjdl:{chﬂ ol 8T L bl o
Aotz 4 g ol /0 (mg/dD i s cele
ALY mg/dD) 51 e 05 335 55 omsy S ol
o sl 10 (ME/dD) 51 2o cws) (o poliies Jidw 13
O-NLsL wils sy T 5 b uS” 555 8
LT Ol 30 ST )3 ey e Sl hics e
Y b Ol gl sk el gl i85
&T 635d5es 5 FY+ G FY. s dsb b e sl
3 IS 58 G STy b S wls |y 5E o ke
e Gk 3 mas (e @83 RISl e (S5l 03]
O3 55 oo s S om o gl G287 551000 5
g 1ol ) ledd wls (S)lee s 188
et 05 O Sl am s SR s Sl g
4 sl s ek T o S5 ST 0 ki

=)l i O

1RGA sidwl g gagd /7 @)led o Cuny )9y / olws)5 (Sibjy eole alSiily alc alas


http://dx.doi.org/10.29252/sjku.24.6.140
http://sjku.muk.ac.ir/article-1-5091-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-02-21 ]

[ DOI: 10.29252/5ku.24.6.140 ]

11€W )8 (5)sitwl Layplce

LR QPN ST AT IVA & I stV o WAVUNIRS T
S 3095 83 ol3 sne sl &S 5y /YO
Oer Soln ) 5558 ¢ 575 51 s ol FA (= /¥9)
03 5 (EIYE) 2179 4 s 53 £ 5kl 15l s Ca/Cr
Coali 055 53 w4 ey (E0/YO) /PA 4 s s
oSobe (VJsder) (P= /YY) CBI0 5505 (513 sne
YA R g 5l B 355 WY 53 esly ol Ca/Cr
L CEYE) IIVE Ll )5 s S e s (0T
P <e/ve)) 5 s me Soslss oS .Ai;)f dns Lo -

(Y5 V12505 5 Y sutr)
O3l 55 1yl Ca/Cr Ol s (slabis (ol 5 ¥ s 503 53
Lol ol &yl gl 5658 51 day 9 3 (63,5 4 D
Olgea Olsl3 s 53 /A 5l i Ca/Cr Ol Sl @ x5
TRUE spus (MDash o 8 5 53 (g smdS o
ol (S lS i Llrs SIS S g Sl An Olslss

v\;}}:

S aliy SIpke SV 5 O S8 (gl Fp
b oo Lol anlllas

day Col FA 503 60 5 (6 s 9kt )3 Llpo) gl &S
a5 1yl & 505 Ao o I 555 5V 55 8 60 )
osb 3 o&sleiT 4 dbolidl 5 (g7 oo o S
G530 ol S 5 S et 5l b s dS A
Ca/CI‘ C,....M.v K ‘_gﬁf aj\.Jd‘ mg/dl =y b\:—
Y PR T P N e N
33 O @f S ate awslae gl p . Ldd SPSS V4,5l
}&&fﬂ@@d‘j}&&@é@)‘a};
A&a:ww‘fjjéw‘)‘&|;ﬁ}2)|-\x

sl
Yjljufwlfj\}i)abx&—(a;:U}JWN&»JUJ
ol 5 aadlles 3)ly gl (Solew Ok 9 atan
L3 g LFF/Y) s L5 VF 5 (OO/A) oy i FY slins
elil 31 3 sty Ll 55 Ca/Cr o olpe ke

i e 215535 ol Sl 5 3 ) 555 S (635 4 Dl 01155 53 sl CA/CT o (gamlie ) J st

P 7 sle Slre O3l ol oSika Sl S
/YA AL OFAA fr ”
bl 51 45 Ca/Cr s
¢ : -
Nt — ¥
ETE
AT ey RN vF s
VD Y N2 fr -
el 51 any Ca/Cr s
VA —o YV
ETEY
AN Y /SN e s

Mcbu\xﬁ}wwj\c:mw\bw

1-11/1WQA sidwl g 0083 /7 @)led § Cuny 8)0s / Plw)S (Sib)y eole Gl (olc alas


http://dx.doi.org/10.29252/sjku.24.6.140
http://sjku.muk.ac.ir/article-1-5091-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-02-21 ]

[ DOI: 10.29252/5ku.24.6.140 ]

)3 (3130308 (BB NICKE

@175 3 dns 5 B 63,5 4 Ve 013135 55 41531 CA/CT i K Y S

oSl ale

P 7Z Slre ol ol ool slas e
CJ)UJS
/YA /A v Jé Ca/Cr
<y -V/#Y¥ AN —/7YF
AR Wid's \a% 2 Ca/Cr
A plon! 0SS 5 s S o3zl b ol
30 WMean = 0339
] Std. Dev. = 033
M=77
20
y
c
L
S
o
w

.000

ca.crl

55 5 U8 1yl Ca/Cras Jilsh b Ol e N s 5a5

1RGA sidwl g gagd /7 @)led o Cuny )9y / olws)5 (Sibjy eole alSiily alc alas


http://dx.doi.org/10.29252/sjku.24.6.140
http://sjku.muk.ac.ir/article-1-5091-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-02-21 ]

[ DOI: 10.29252/5ku.24.6.140 ]

11€0 )8 (s)xidwl Loyl

12.54

10.0

Mean = 674
Std Dev. = 262
N=77

g
g |
2 7
o
@
I
5.0
257
0o T T T 1 T T
.000 200 400 600 800 1.000 1.200
ca.cr2
55 3 dm 1l Ca/Cr s Sl Ol jee .Y 15 5o
.250—
o
.200—
£
2 150
2
o o
5
.100—
[&] o :
o o
o
L+] L+]
fo ©
050 o o °® o 0.8 o &
o o o
0© o° g ° o o °° oo%%Oo
o° o o °°° o °Q [+3 & o o
000—
T T T T T T
000 200 400 500 800 1.000
Ca/Cr After

s dm s 8 65,5 4 N 0lsl3 5 53 1yl CA/CE Ol s (glabais 515 .Y s g

S ise 69, V39Y Ul 55 655 9 05 53 oS (g anlllas o
05 LAl gl se Lot e et plndl ok W e 05U
;|ewC,wdxuMM)L¢:c~;«)}b
)35 (ol g 55 1 53 s e 5 S
Gl oo el 5l el b sl g 55 g Dl
ol S b gl F T S O3l 5 glagiar oS

S Ly o B 4 do 5 35 oo 428l &S diy Alien

o
G 5eelS oo 5 condS gm0 LaN Il 55 oS b OLes
Sl 0 = o s 48 ol )55 250 5 S
6 adllas .Sl 0dis S5 0T 555 6y padeiin s I
33 43 CAlCT s e s 457 315 0L 5 ol
m e BLL )5 58 5l 5 L8 (63,5 4 M Olslj

(P=2/00N) 3505 5555 5 )ls

1-11/1WQA sidwl g 0083 /7 @)led § Cuny 8)0s / Plw)S (Sib)y eole Gl (olc alas


http://dx.doi.org/10.29252/sjku.24.6.140
http://sjku.muk.ac.ir/article-1-5091-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-02-21 ]

[ DOI: 10.29252/5ku.24.6.140 ]

)3 (3130308 (B 1i€¢

wxm@:ﬁ)}.xjwb&)w|%icaqﬁ
Solysl i sty 55,05 adasly oKiw slowI U (63
VNNl 0T [olse 5 (S Ll 5 o

31355V 53 o3l 131 CalCr Kl 1t asdllas s
558 g8 S A s (B ) YA s 5 S
AP < /00N 54 sl e sl 5 (£0/YF) /PVE Ll
Ols—eas 013l 45 55 /A 31 i Ca/Cr Ol e, S
A 01515 55 7 FA/F 350 548 4 S Lo 55 (6 geedS om
Tt S L g odd () predS o Jrs 1558 a5 )
I i b bl

Kl o8 Slalas pla 5 ol anllas glaasl 4 4 5 |
O 3 OsemBlodoas st 5 0ndST (g 5l50) s 530
3303 G0 sl g od at Ul A B 5 )55 b
G Ol 21558 51 015 (e el sLaeSn
355edS 5 5 (6 elS o 55 53 5SS S
e 6l K

S5 domi

QJQI:I}_,_;);V.:_.J{‘_;)\JJ t'a.su_daj.aﬂ\j_fa\
O 21555 Ol Loy 4 a5 Canl ol 55
1y ol &K oS3 5 51 01313 55 6, 5 ) 555
aS 1o U 5sd on do g 5 a3 o O 1) 0T s
SYob 5ylea 53 logas) 6,8 oyl 5 ol 55 Cos
A 15 s S MlS (0T LSS L ol 5 Ol
g RV VRN ISTOPS BT G S KO-

S10u8 9 U5
eli..ﬁ‘) E) CM Sl UL‘IM)L«f Ob‘)}’ o QLS)K J!
S5 0T (65 8an 5 &S0S™ uly Ol 57 (S g5k

3}.&6& @‘J).@ 9

Ol 4 ool 5 552 53 (5O a8 36 0Ll
A e Lol e
J)(\Y’AA)O‘J&M}‘-}A}Abjsﬁwdwwjé
33530l s ;Mlauvt,,uw\ﬂxé.:ﬁwm@u
FA 53 (Sos) (odS o 4Bl S g s iz i
o\;\,’,_;ab?pi*wSuﬁou);@ﬁ;\wuu
FA 51 o Ol 55 Ao 33 OY 5 Sl ol saline )l
Iy /A 315 e Sl CalCr i Ol s goa> el
oo S 405 ) (S 53 el 1531 b a5 Ol
Q&J_wa})&_;@d,_w\wbﬁ.u‘_;)bslégjﬂb
ﬁ_ng,CAMPL;)l,;tc_mg,ﬂ_xfgﬁ_w\;@
(A=Al SIS 51 oS e 53 ol (S
CL@\(Y'\/\)le&A}u’JLﬁ‘b};66&:4&3%;:
L Oless Comd 280t s Mo p 5 315 55 oS, e
el 53 A8 S5 s 350 OIS s 53 ol 55
peial Cle b 558 b s aS wdesls Ol andlles
(\')-\_gl.lu_»ﬂ\}\c@\j)jby‘_;)bzlr_.ﬂézbl}g
Syl Gl b andllae glaasl b azes oyl oS

Ca/Cr G 2l 33l 4 e 0l 55758 55 Lo sallln o
oS e 5ls Olsl 8 ;3 FA S (D =1/ )) Al
bj‘b‘)‘))‘d'ﬂ:ﬂ‘j)w‘}ﬁ-\.wuww BERURG-A-SP1
5o L sl el et i (P s 5 5 6,8
P>/ VA o i

359 4SS Ll ol lald (S5 lyls s
iy omin &S5l el 5 SIS 5 dST L5 51515
D 5 e o 503 (5 5 S S5 3
5\%},_““5)\);\‘5&&“.,\;};‘5.&‘};:5\@#
53 AT e 3y a0 o) (pland Jolad 03, 5 o2 &
G5 L 5 dBl A Sl i J gl 3l5e s & Yl
Ll B Jslomn 5l g 1 5lp0t il s OT Lo (ol
3y Sl (S oS i oo JSCT sk 503 8

1RGA sidwl g gagd /7 @)led o Cuny )9y / olws)5 (Sibjy eole alSiily alc alas


http://dx.doi.org/10.29252/sjku.24.6.140
http://sjku.muk.ac.ir/article-1-5091-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-02-21 ]

[ DOI: 10.29252/5ku.24.6.140 ]

1€V )8 (5)idwl Loyl

Reference:

1. Kliegmassn RM, Stanton B, Geme JS, Schor NF, Behrman RE. Nelson textbook of
pediatrics. 20th edition, Elsevier,2016;871-876.

2. de Almeida MF, Draque CM. Neonatal jaundice and breastfeeding. NeoReviews. 2007;
8(7): 282-8.

3. Maisels MJ. Phototherapy: Maisels MJ, WatchkoJF, editors. Monograph in clinical
practice: Neonatal Jaundice. 1st ed. Singapore: Harwood academic publishers. 2000; 177-203.
4. Eghbalian F, Monsef A. Phototherapy-induced hypocalcemia in icteric newborns. IJMS.
2015; 27(4):169-71.

5. Karamifar H, Pishva N, Amirhakimi GH. Prevalence of phototherapy-induced
hypocalcemia, [IMS. 2015; 27(4):166-8.

6. Hakanson DO, Bergstrom WH. Phototherapy-induced hypocalcemia in newborn rats:
prevention by melatonin. Science. 1981; 214(4522):807-9.

7. Ellis D. Avner,William E Harmon,Patrick Niaudet, et al, pediatric nephrology (7" edition),
springer. 2016;1821-1860.

8. Hooman N, Honarpisheh A. The effect of phototherapy on urinary calcium excretion in
newborns. JPN. 2005; 20(9):1363-4.

9. Houman N, Taheri DN, Samaei H, Arab MH, Blood level and urinary excretion of calcium
in neonates with nonphysiological hyperbilirubinemia under phototherapy, RIMS. 2009; 195 -
202.

10. Imani, Mahmoud; Sadeghi-bojd, Simin; Falahati, Fathmeh Khonamani; Moghadam,
Alireza Ansari, Effect of Phototherapy Treatment on Urinary Calcium Excretion in Neonates
with Jaundice in Zahedan, Iran, IJN. 2018; 4:61-65.

11. Asplin JR. Evaluation of the kidney stone patient. InSeminars in nephrology. 2008; 28,
No. 2 : 99-110.

1-11/1WQA sidwl g 0083 /7 @)led § Cuny 8)0s / Plw)S (Sib)y eole Gl (olc alas


http://dx.doi.org/10.29252/sjku.24.6.140
http://sjku.muk.ac.ir/article-1-5091-fa.html
http://www.tcpdf.org

