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Abstract

Background: Hyperbilirubinemia is a common and often benign problem in neonates. Severe neonatal
indirect hyperbilirubinemia associated with neurological developmental disabilities, including auditory,
cognitive and motor disorders. Motor disorders include dystonia, athetosis that is consistent with lesions of
core nuclei. The tone and coordination abnomality are signs of lesion in cerebellum. Hyperbilirubinemia and
kertnicterus-induced hearing loss include hearing processing imparment and sensorineural hearing loss.
The goal of this study was to determine the neurological developmental outcome and kernicterus in children
at ages 24-36 months who had severe neonatal hyperbilirubinemia.

Materials and Methods: In a longitudinal study, newborns that admitted to hospital with severe neonatal
indirect hyperbilirubinemia were followed. In one year, 181 neonates were admited and treated for severe
Jjaundice. At the age 24 to 36 months, 121 cases were followed and evaluated for kernicterus.

Results: In this study 121 patients were followed that 52 patients (43%) were girls and 69 (57%) were boys.
The age of newborns at admission was 4.14+1.27 days and their birth weight was 3102 £559 grams. The
mean values of billirubin was 21.29+4.21 mg/dl at the time of hospitalization. Twenty eight patients (19.83%)
had underwent exchange transfusion in addition to intensive phototherapy, of which 8 neonates(6.61%) had
evidence of ABO incompatibiliry. These 8 patients had received intravenous immunglobolin to prevent the
need for second exchange transfusion. Among the followed patients, 3 infants (2.47%) had developmental
delay and diagnosed as kernicterus, of which 2 neonates had exchange transfusion due to ABO incompatibility.
Conclusion: In this study, less than 3% of infants with severe neonatal hyperbilirubinemia developed
kernicterus. It is necessary to inform parents about neonatal jaundice and its complications. Severe
Jjaundice should be taken serious in the first days of life because of risk for kernicterus. Severe neonatal
hyperbilirubinemia, if not treated properly and quickly, can cause developmental delay.

Keywords: neonate, hyperbilirubinemia, neonatal jaundice, exchange transfusion, developmental outcome,
kernicterus

\_ J

* Corosponding author:Manizheh Mostafa Gharehbaghi
E-mail: gharehbaghimm@yahoo.com

[ Downloaded from pejouhesh.sbmu.ac.ir on 2026-02-16 |

Research in Medicine 2020, Vol.44, No.l; 296-300 :



http://pejouhesh.sbmu.ac.ir/article-1-1982-fa.html

h,ooag ot A N Y ;
u(’.,:(dt/yd’/,«'&u:J”{N/)’pﬁbj’{:a)/b f,/?f.zw

10T AT ) ol 86 s
53595 M coimgy (it 43 (g SSGT (45 (o) 5

‘abl}*l.c Lugeoc g3L! > Al G ¢ )9 M@ dogpparo ‘“":élg 5)5 gn]aAm 0 a0

58 (Sb i pale oKl L8068 o Glisios 50

WAA0/+0 sllia G5k fnb ATAVINY sallie el ol

é )
10N>

T R A e B T A N Kts S ainy o yed 1B g alslu
S Ly 5 o s MBS SN 5,80 Yy Sop ol SNYe (Jgh S S WL e geas S G SS6 el
G ) B Gleh SN L aoses 3 anls wlin (S 5@“}; INe) 5 b 2 0 B o Gdaie (©) 030 (G i Da\o
3 3N 05 33 N G S s ailae e 53 055 BN 2 S 5 b S (g ols SNV W s iSI OS5 (et
L arle Y7 BXYF OS5 S 5 MSs Q\’ﬁ‘\ﬁo—s’:“"N‘*(ﬁ\(\*\ D Odn o) s e 1,8 RPN GIEE I ST S WIS W AN
Bl g 63 03933 Wdh iy paln Al

.x:.ajf DR s 358 N33 S 8 OSS Sy u.s:".)}‘:\ S5 LSS Sda y3 s g5y S @\:\)}xé}a@\hﬁ&); 1 gy 9390
e ) 3 288 ol Bz 0 Blays 5 (6 s Dl 53 Bk (6333 Lo 4 JLSG Dot 3 3o 3 e glas gy 6,8 S i
Sk iy G el J5 ) el e 5yp0 ) SATF B o ps O b ) 6,8 53 6 Kag sdh By 5 (6 e D (6355 3y N
A S N3 ) s WSS

Ses (6 anlllan 3550 Bslyg 53 ano) o 035 (Ao y3 OV je 8 78 5 (A3 YY) s 5 DY (03 gad ) 5o 6&5\){6 RSB
@aﬂﬁ S VY £EIV (a5 53 nmrl o B30 55 g\)\,..i&”ks\ﬂﬁm.aﬂﬁwx 200\l W Q\?ug;,mmm EAVANREINYY
gl o2 O et s posde (oys WA Jas XF 53 d3g o35 28l s Cintensive) Yios o553 adlan 3550 O\ law aan 35 23
(G O s 95 4 5l ) k;ﬁii.ik_;\ﬁﬁ NISAN >}>.-5ABOL;)\§}\.»\3 Slei (oaly e (63 & M OIalyg 3 (M3 7FV) 3550 N 53 5500l
7 IS s s ASQ 050 (0o ys YTV Jan ¥ 00 Qb33 (6,5 534S allan 3550 Ol 1y 31 3 0 03\ CIVIG) (6 53 (0 88 5 0 3\
3y 0 IVIG 335 ABO 6 385wt S0 e\l 3 S 53 oS 3 0 Pl 0 o 55 (o ys VD) 3550 53 53 lan ¥ (3 L idls b
.>5{u>)§

ST a3 ol mlg padl s w508 Jors Mg a3 S arerl e ik gatsy o LS g o3 Y Y S 16 S e
B g-‘&jéy%.b%gv' asor\ Ja Dy 53 (6305 Blysd 93 Makd sty e Ly Bl B0y sl sy 3 S 28 sl 5 cplly sl
e A6 sy Oslyg JaSS plosl e G p e 5 i Bl

3OS (MG Pl B o 55 S35 525 sy s g s (T3l

\

bt 5 ool () 0l ol i gl 86 & AL ejenly e
st VDT A8l e doxke 3 dnlo alis O o Sinlan 5 sy
(2lond Gailay SYMBL ol g xSl )5 5 ey (loyele 5l 50

(A0)M8L o 65 g (Dlgid ol
MRI (gjlo pguaiys & ditud Sos8 (08 4 Jhe p> olgid by bl
oMb gl Jro ol cund plxil b g il o8 plolid LB Jgene

[ Downloaded from pejouhesh.sbmu.ac.ir on 2026-02-16 |

Research in Medicine 2020, Vol.44; No.1; 296-300

Ao
Jlod & ol 53 e Uhs3 3)lse il 39 @ls ISie Sy et Sl
Gl 1y s (51 S G5 Sojelsnsed Oy 4 gy sl i y0 29y o0
(V¥ S8 53595 098l adione 2 gy (St b Gl 31 bl 05T (oo
s (S5 slo SIg Jold gy (o Vb palie goos | (80 5 g
b ol S > M) A8l o S g 3 o alyid SYMS

Gl o) ilaan 03t 1 ghuns B g
mdeevband@sbmu.ac.ir :Suig ZSII Sy



http://pejouhesh.sbmu.ac.ir/article-1-1982-fa.html

ol)mjuéb n)ﬁela.maj.n;o/\"\A

ownloaded from pejouhesh.sbmu.ac.ir on 2026-02-16 ]

= S Wi 21 I gt StV

[

20,8 bl (s )5 cmslSgige] (22/3%) dlig Caid g Cuun - Cudld 3929
OPligs mslSgen 39 jg) 65/1 £ 64/6 (shyg (gl gigml Cbyd (o &S
CoyS glan (AMNV=IY/F 0390000) jid (wd o p)S68/4£17/14 cadlllas 550
442 £ 18/ 3 Ol ComgleSes) 5 Ao 53( YOIA-OV/A 03gu5xs ) 45/929/32
ST AR VAR IRC)

Cuto puitiuns (pusosS Cond 4ol (o pd Y/YY) Hlow ¥ po ¢ ddlllae pl o
88,5 )18 (bl 9550 55 GOPD (5 )lowe jlai jl adlllas )50 il 05 (5135
by 3929 (oo 3l 29108 Hlows g3 43 oS

Ve ply (g pieS 45 39 p)S ¥VAY £ 002 adllas 3y90 blie5 Ng 59
S0 oblig Jgp plin JIGT 0pes g p 8 ¥V ee il iy ot g 25
D¢ Ve ).3]).3 )lggl u;).\.m.usf’ )J.I)J. )K»T L)’)‘JA; ATY) VIYA £ YOV asllas
s GalS (/5% ) e ¥ (i i 53 03 (558t o WY
w5 IS

o093 9 Ojg ¢ 8 M) la adla sl adllae 3y90 (hlew ¢ 6K
23l padls pljlen ¥ )2 oS B )5 )13 Dbl 2)90 iz g G 4 S
2 0865 59 9 Vo0 Sho 3 U8 ke Mo FIY 3 g ¥ S
CpSa sl oS adllas 550 e b o )3 YOI )3 p y3d g duopd ¥F/A
bl HlE V=00 Shs 0390000 )d L3S danlye

390 o 4 S Jlog 95 (adls dlsg 4 98 il adlllae 3590 (ilens

ool oxs o3 Ui Y Jgda p odel cawd 4 ol &8 WS 5 b))

Lo Ve=V0 Lasls 4 baye Slolyd iy D9 o0 oanlie &S jglailan
g (Ao VA/Y) Sl VY Jlgly3

(o & S Jlog 88 e iy 3)90 O35 g ) Jo>

Y Y/\Q Y Y
YY YAY Y. Yooy
) Iy A \e
ay 1a/\ YY Ya-\.
sy YIA \e Ya
AY \F/Y Y. B-=Y0
a5 a/a \Y a-
Y AY/\ \$ Yo-0-
NYa Y/A ¥ Yo
AYY Yo 8 YeeoVD
AYY ye. AYY Egaxa

290 (o 4 S Jlag g aSld Aoy 4 i 5 ) S5 3 Do
ool odds 00ly Ui ¥ Jgde 50 odel oy & @l &5 W S 18 L)l
b duoys YO0+ jasli & bgiye (Slglyd (pien 29 (o0 ol oS ghailon
g (duoyd YFIA) Jlow YO Jlgly3

O & S Jlo b (g o 390 5355 &5 Y Jgi>

e Sl Slgls o) gl

¥ Y/\a ¥ Yo
\A VY \0 YooY
YA Y/Y \e )
Yy Y/\ q Yo-\-
bF /A X Yo
A Y¥/A YO b--Yo
ay Ao \ b
1-4 YA \$ Yo-d-
MY DIy A Y2
YA Y/A t Ve ooV
N ye Y Egazxe

S plsl 1y leiis L‘,“::als u.w( OAE) SuwsS| 951 b ( ABR ),M ‘eu
(5530 Bl sgagS] 4 ol o a5 ol gl
2 omgy e b delye gloj Sode g ) o) Gl plie Bl e BLS)I
3l 63l5 Cenl oo 3l (el USws) ol 5 sras o] (555 e
S sghar b JSw gy (o 1 (8L (Shgllinsl Jld (2 pme 3 (Bljg5 5
DYVl o xSy BB 55 (2ige 5 Intensive ol eid dluws
cle s 4 join (oatng) Jyole dangi Jlo 3 sla)edS )3 3529 0ol b
5Vl gl 453) 4405 b (F)131 o £ Sl o 3 bS5
Oy s 3l (U (e (2)lse Jlad )3 1) Jled s (o3ljg 0593 13 (s S
a3 o ol ) @3l 93)) xS 9 Olep Cyg s aed (o0 )3

Sye 9 898 (o 03 gl (o3l 2D (63, )5 pla o oyl @ gl
oigy el Cle & gyt (9355 2)lga )5 368 Slepd (bl
OB e ol oSS s g Blge 3590 3 500 D)l g 39 o0 bl (359
0 e gy ) i Ul 5 cuol osis pll (ol adlas 5Vl i
OPlig soop sl s cosl p5¥ )05 329 Gl je Cumez ) ug S
3590 SV G 3 Olilesr gl (LSS cudle 390 plosl il (635 4 Mise
O 3 %) & Mie (Bljg8 (6pSn pokaie & addllas (W )5 )15 adllas
Al sl Sy by

) (9 9 390

oy (sbjsel 35 pe 4 WAV S, o (0 &S Shligi ¢ Job adllae S
Sl Cot g G g 0 dmlie Wl lig 60,5 by IS
B9 & 5 Bged () MBS )8 (cwy 3)90 239 485 1,3 intensive
wian YO 5l e Slobs g b oblig sl o Luypwd )0 g (gledd plod
B liple leslon Sl (sl aj ilow 3929 (JBU gy (Sl
Pyt W5le (SuBi slb pydias (s 05gygm 63150l gl gl
M 4210 Lasgy dalllan ) 505 )5 adllae o fite 5 someelS gaat ¢ gl
y adlae 45 39)9 Lalyd & Gbljgs cpally b a3 a0l (S pole olSUiily
U5 gas a3 oles 39 Sale Y8 B YY s )3 Gaios loj 0 g Al
Salo YF-YF o 3 45068 ] ol Jos g (6080 g anlpe ol
Ly sbylre i3S )13 duone dAlles 3y90 JUibl ezt buwg 5 p S
Ohsel I Lausgs ASQ (loeyd b syt o )9 9 39 9 98 ol (S
o Slp o GelSS NS 292y ©jg0 3 8 oSS Galpe ol 0
ol gy W] Jos & MRI lylgs s 51 (gl oacld glo atwn (505 )
b plosl (i lgid S )5 et

Y+ 450 SPSS (¢ ylel LT 1331 p 5 bawgs adlllae ! )3 ool w4 (gl o3>
Sl g0 &y (o5 SlS 903 (sl odly bS5 b g o5 3,90
byt o by () S g Jio £ G0l 1 (ST (o8 sl yiite (0
a5y Iy xe o/ 0 jl e pvalue jlake .0 odlizal IS jgdome 903l 5 S
wan

YEUYYod 5 VWY cdiils |y addllas &y dg9 byl b oS 31595 VAV 1 (6,8 3o
S5 g 50 U (%FY) 2 90 g ol 8,8 1,8 dalllas 390 5 dxnlye anle
21/4 531555 0193 > sy oo > il g (s p3lie 39 yus (BV%)
olej 3 53 obligs )3 Gmgy updlie g i (w3 2 p)S (e 92721
Ve dg i) wd g pyS (Lo 225722 puy o0le 4> 9 6/31 1/21 axslye
Gy 4137915 g0y; cle &y asslye gBge )d addllas 3y90 ybl5e0 o P=.
(26/2%) 3,90 YV 3 92 53y Wy (s 9 oy ¥ dslye (o (208 01
ol g ey cle @ anlpe g aian YA U YO Sols cpw ¢ b3
e 4 (19/8%) jlow YF 55 (pils asdlas )3 5 jo, 27/1 £ 51/4 b}
0P 09 i > g o plxl (18 LA gy e g b ol
Rh (655Ul jlog VA j35 ABO (g,55Lul walss (6/6%) 3y50 A 3 ¢ 00

< .

L}‘/‘%/’ !2



http://pejouhesh.sbmu.ac.ir/article-1-1982-fa.html

YA (oligh b (ooing) Sl 0> G09Sl 05 (e

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2026-02-16 |

Vogoub &S 85 0 jliel die > 5 clonh pasd das (el A
dae 0 Wdg Jsd BB s (cut off point ) oy ki YL Hlee Gl
D9 Ve ) e jlre Glysdl (a8 55 8l ¥0 jliel cudys g iy )b S >
e 2l o Iy 8 (S0l A (sl 45 28,5 80 sl bl (555
a8,5 18 Sloy,laS ¢ Jloyd )5 cov g cubl bwgie olaid ials les
o9l oslS (650 b e bogd 9 au )8 il pue Gl MRI 13 55
g )90

Do e b Siss B3 oS VYw g iy b ain ¥ 5y i o
g 20 ¥ Ayl CandgSis) o9 038 axrlye i) (03 p S (e V5 4ol
I8 ol ped cou alolM slie . cusly ) wd p e VFIF Ayl yuolSsen
b g w3 386 jlogy 32 000 plosil (153 (s Car (95 90)) 43,5
Eord M celo ¥ gy (e 39 RE 5 (58 slamg)S ()Ll dalgs
RS e VWV o dm el ¥ g i (o3 oS (o YWV 4 ol5gid
N g o ) e N gy e bl o8y SRl ) e
ASQ jIbs da plos > (Sale YF 3 355 035 ad 5 i 5l (S,
b S das > (Sale A 4y byje ASQ sloe 3 285 sjlel
Sl o o byl (6))3 dap 3 99 9V (ke line Sl ol (e dliias
e el )8 Ve Sao jd gady sl jlre o 5log 93 5 SO e jlre
ooslS 65 b )bgd bl e GlJUSw MRI )3 g Jloyi (i
2l el 9 gl

6392 03)8 axrlye 1l ()5 L &5 Sbligh eoniy S o9 pols adllae >
b (G5 Lag Ohlew ppe o S S G pAgs Cod
849 uu’lf?.:?ml (22/3%) .)l)y Can 9 Coannd sy d9>9 ABO d)lf)lmb
339 Rh ()55l jlaw VA ;353 ABO (6)55kl jlow A 3 008 by
Wb pbol o, Ken g Watchko lawgs Yo of Jlo 3 a5 (o) adlae o .cusly
WIE joolaws cpl 5l a8" 0l (5155 (8 (e dble olylewn dopd YA/Y o
S aal hlaw opl &S g 00 osalive ABO (¢ )5l saleds 3)ls0 Moy
dnols 45 D9y 005wy 3y90 YAV (Ul adllas ,3 L(A) 13,5 b,y sy
Cygo 3> Dy fLe‘i.wo).o )Q(w @aw 2 b uLw;)Lo.u Y )‘ Ji.“wc d)LcT
Slopd Copde s )3 g5 pas 5 (BI9SG (g Hged Sloyd S1pe 345
adllas (o il o ol (o0ljgs (63)5 loyd > dnly Jeadlygiid jl Cung g
2l ABO (6)55lol Ldg 0 (53 (g &S blie 5l oYbao o b
%) 9 jlyen A (45 L (ase (( Sf Jalse Jls] i o
A o ol |y (goljes

P OJg 05 4 392 )5 TV Y 00 Lo adllas 390 ()5 g5 plSin g
WAY Jho j> oS (gl adllas (5 g0 p)8 ¥V v 59 oy 9 p)S VAe e 050
Yoo plp Sl bl 0y lawsie il pbsl of)lSes g (5 50m0 Lo
ol aalle w5lan s gl adlas )3 (WY)(VF) 292 (p)5 ¥o¥V = 0A:) o5
W0dg pay i (635 4 b Caal I iy

(509 L;L‘)ulb: 4{@')@ » a5 W ol ul)&.o.bg (S§)gox0 4o »
ol 2 2l 4 by (ol g loid el i wad S8 b ]
Dy yiaS LS oS JpS eiwgy hoymle & liles b awolie 3 oyles
b 3 ABR glod | J8)lanlV 33 (wy )50 Jlow £+l (398 adlllas >
050 ¥ &S Wlo 8L b e ABR Hlaw & 0 i by jl an a8 aiils
Jssl gy e ol il b a8 wols Lis Ll (VF)adgs bl
addllas )3 005 Mol 3 oy b sl cpl Cunl (Saogid (wd i p)S o
Dy o (objl (g3xe a8l ()l ol 635 loyd g asalye I L3 L
oy Bye 93 0 oyKed g Agonelsi lawgs YooV Jlo p3 oS (gl dalllas )

O & S Jla po 533 43D dlig 41 g 593 i 51 elllan 3,90 e
Wl osd 020> LBV Jado )3 ool Cowd 4 gl &7 w8 )T )8 b5l s ee
baoys B adld & byje (Slgld cpjide 098 (0 oalie oS pslilen

Doy (1o yd YVY) Jlaws YO Jloly3

O 4 S Jlo i puo 93 > 1 (guy 2 0)90 (365 @355 =V Jga>

oS Syl Slglp do )y Syl

v Y4 v ¥ s
). 5 y YooY
A aly A ).
FY Y./s ¥ Yo\
a0 VWY \Y Yo
Y\ \W/E \$ B-Y0
a5 YA/ Ya a-
Vo5 ALD ). Yo-0-
V\$ ALD ). Yo
YN v/o 5 YeooVD

2zl s g LolSS i 9 ASQ 0 )03 (103 V/FY) jlows ¥ 5l dalllas y
DS uAb (90)) e 4 Il 2)00 95 g 00 g SUl 0 e
Cog 93 45 0d9r ABO (6, 55lub (03,5 cde Ll | (o jd 45 didgy o y95
k3 8de (hlig clasuie g 008 CEL pa sy sl Pse
D9 o0 03 prudg

1yl 2,90

Sin T om eSO g iy g 5oy T g atin Y7 (Shels (y by o5
Plo (5 095 39 03,5 dxrlye i) (w3 p )5 (o VA adgl gy (o b
Al 9o 9 203 Yo Camwgl S5 0392 Cto B 3ljgi (S5 09,5 9 Cute O
€85 )5 lpgd cod dgp 9 1ol o oad () (w3 )3 p)S
O g S Aol gy (o A5 plul B GAgs cam cela ¥
@ e e 10 0 Gag i ele £y i s S (e
5V s e 08 A i 5 e sl ln g
5 3l sl usld) il 399 9 3 i 0,5 Cbyd ()9 (S ]
g e o CulS 5 CRP Cles sy s aydss

o3l 08l b 8,55 (gilitel o 0 Sl Pl 5> (Salo ¥ ASQ )3 Loy
Iy by s eVl el Loyl (gl alas Snlo 15 ASQ 3 dolishus s (e
Yol Lsiio s Bl &5 6,8 Fr jlital )y S o el 40 g S
223 Vo) (i jlns Sl (o & €850 jlal Gyl S 3 939
15 3158 bl by ks oVl Sy elaisb s o e o dlas
@l Gialog 1o ¥ Sho pj w593 9 (jg 9 8 58y b a3l
(B JgSe gl osglS > (b 3 b JUSew MRI 3 5 il
Wb 5l olS g g 9oV

P93 )90

39y 0 w2 S Y0 g g b asin YA (Shel> (g b 53 3ljg5 Loy
95 565 b (03 2 p)S (e YVID Ayl gy (o L o390 a2l
p5 W adgl uslSan g i CRP L o (g oMo (19 g polie 9 2y
R S5 slamg)S )55l (g 5 20 Y0 ComglsSisy 5 i) (o>
A9 o dn el 05 9 Vg Conl 00 98 (598 (A alolBy oS
2 e e VI G g flin Aol () (o - 85 el >
Oy sk b g 0 i) (o3 g p)S (e V(g cela P g 1 (o0
o P ASQ Ko Y8 . a8 ad g yiso il i) e ppS e MY
O 4 bgpo doliduy )3 4S5 5k 4 (Cudl 13U b da 40a) 390 (Salo A

.‘./ S0
S,

Pl TN 9 ———————


http://pejouhesh.sbmu.ac.ir/article-1-1982-fa.html

Ol)Ka.msL;élgu)ﬁgﬂa.mo}:;n/Y“

ownloaded from pejouhesh.sbmu.ac.ir on 2026-02-16 ]

B~ S T TP ST IR T

[

g Jlo 0 (b3 wad ey (Jepels Jl (B0 (was po)lee b sl
(hyperintensity ) Juuw (yiol33l daled jlow Yo o cpl 518 8 518 adllas
VST 0 g s b 5 55505 MRE > gl sl
vl olos galsilay ¥ s g o adlas j> . (W)cdilh bls)l o5
i pbol 4 San o Bhutani buwg Y+ V) Jlo o & (ol dalllas p3 05 00l
ol ¢ oSG M) as Mo ko 51 (80 )3 VF/AD) 350 FY 3l 5550 5 5
b ohlaw dopd VY )Kak 5 (y95 ()lg aadllas 55 (VA) 39y 0l 031> yauseils
o oo o5 oy o 5 4 (V) 45y Jlos i ABR ol gl 8
s i sy & e 2 4 5 S o > i ials
ol [l Bls 4 cqa o Slllae cuwl p3Y 5 diles b S
wdlas ol gl Codgizms 1. 03,5 plsl (6,5 o)l slo ST L g (0]
Ol pas 103 plosl Jlo ¥ U aS bl o oholjei (656 39000 (yloj ke
i oy yiogeddl o pols dddllas Cudgize SHOMRIL (gjlo pauas ploxl
2885 (6 S (90lie il dw &S Cunl Jbljg5 0l L slas dalllas oyl gl
3905 drlye LS (oig) (o yole L &S (bl ao 3 ¥ 5l a8 adlllas ol
sy 2 7S 535 e 5 cally 4 o3 (T AS g0 )8
2 $jg Ohgd 3 b (wng) (el 1 M8l (o 5955 (S5 Jdl
B ol (hlig (JolSS plolyw Sl (oo @y 5 cuslio ployd pis ©j90
Vb 5 5 Mam ) i 30 b 6,50 Sl pllans 5
o 85 g 3)lse QLB LB 3 ©pops (63lj5 (93)) 4 Mise Bljg e
Sz P50 & aszlyn & bgpyo e < g (g0 iy b (Ll
s bl p Mol g 35 ol lolid sad 03y G Sloyd slady) b

2,5 sl ()5 Cuslow

F I B9

1. Maisels MJ. Managing the jaundiced newborn: a persistent challenge.
CMAL. 2015; 187(5): 335-343.

2. Tan HS, Balasubramaniam IS, Hss AS, Yeong ML, Chew CC, Singh RP.
Impact of standardized protocol for the management of prolonged neonatal
jaundice in a regional setting: an interventional quasi-experimental study.
BMC Pediatr 2019, 19 (1):174: doi: 10.1186/512887-019-1550-3

3. Brites D. The evolving landscape of neurotoxicity by unconjugated
bilirubin: role of glial cells and inflammation. Front Pharmacol 2012: 3:88.
Doi: 10.3389.

4. Rose J, Vassar R. Movement disorders due to billirubin toxicity. Semin
Fetal Neonatal Med 2015; 20 (1): 20-25.

5. Bhutani VK, Johnson L.Kernicterus in 21 st century: frequently asked
questiions. J Perinatol 2009; 29 (suppl 1): S20-S24.

6. Bhutani VK, Johnson-Hamerman L,. The clinical syndrome of bilirubin
induced neurologic dysfunction. Semin Fetal Neonatal Med 2015; 20 (1):
6-13.

7. Wickermasinghe AC, Risley RJ, Kuzniewicz MW, Wu YW, Walsh EM,
Wi S, et al. Risk of sensorineural hearing loss and bilirubin exchange
transfusion thresholds. Pediatrics 2015; 136 (3): 505-512.

8.  Watchko JF. Hyperbilirubinemia and bilirubin toxicity in the late
preterm infant. Clin Perinatol. 2006;33(4):839-52.

9. Wisnowski JL, Panigrahy A, Painter MJ, Watchko JF. Magnetic
resonance imaging of bilirubin encephalopathy: current limitations and
future promise. Semin Perinatol 2014; 38 (7): 422-428.

10. Corujo-Santana C, Faicon —Gonzalez JC, Borkoski-Barreiro SA,

Perez-Plasencia D, Ramos- Macias A. The relationship between neonatal

9 W5 5l (a0 > YI¥) OV g (10)d YI¥) OA sy &y €85 plosl a4y jons
b Shlansl jlos A8 gyt 20D (peing) Sl b &S o3ljgs YYAY
oSSy 9 ASQ 0305 (do)d YIFY) jlow ¥ ol adllas j3 . B0 oy,
a8 M @llan 53 gl 556 Sy pinie AED el
oyt Ul adlas )3 b (ps ow uw g ABO  (¢,53Lul « G6PD
o3 gy (e (Shgllissl ylos o8 Gbljg )3 jeeg Sy (sl jlojd el
O RS el pae g Wb g3 oS WF Bge b 0y ()b Bdp
@ mas ad)le G age le 0kij &5 (9390 YV (g8 2 25 GBI
(436 %) g [ialS g (9/40 %) gt (4186 %) s e b w5
oy ¥ 28 sl o )San § Watcho Lusgs &5 (¢,53 aolllas )3 .(10) 4
b e ol 45 (A5 o il 5 o 2338 i)l b ool
A 33 3y50 S (JolSS MiBT 5)50 ¥ 3l Lo aslllas )5 . s i pols adlllas
4 (Sale W 33550 Sy g (Sale Ve )3 3)50 S it pis i 4y (Sale
gy Al danlpe Clacl olloys 4y JolSS 80 g s > JMST Lo
Gl adllas j3 gy 00 £908 hlew ol sl Sloyd )8 lolidl 5 eSS sla
Laduls Gy bawgie Wb pll 4l)Ken 5 Maisels bawgs YAV Jlo jd o
el 48 lens 18 331 005 L liS L Snlo OIFF ol Lol YOS |
RS g 38 Gl 9 2l Wejls Wl ol plopd 5 (gt 0D o)
wllas @l & drgi b il (oo dblie Lials 2)l90 (19)9) (oLl Ce
pis Lo adlls 55 LLolS5 VM) o5 et e 48 dus) o 55 4y Lo
5 o g 3 (368 JolSG g 055 gy 4 S (2l p3Y sl 5]
O35 (bS5 b)) 5 xS e al plojlu pradte sl aslyy s

sl 0 LolS5 Y] oy 03 s & yovie 45 13l o
Yo )5 Oygo o )Ker g VanToren buwgs Yo VF Jlo 3 oS gl dalllas j

hyperbilirubinemia and sensorineural hearing loss. Acta Otolaryngol Esp
2015; 66 (6):326-331.

11. Suresh G, Lucey JF. Lack of deafness in Crigler- najjar syndrome type
1: a patient survey. Pediatrics 1997;100 (5): E9.

12. Kuzniewicz MW, Wickermasinghe AC, Wu YW, Mc Culloch CE,
Walsh EM, Wi S, et al. incidence, etiology and outcomes of hazardous
hyperbilirubinemiain newborn. Pediatrics 2014; 134 (3): 504-509.

13. Yilmaz Y, Alper G, Kilicoglu G, Celik L, Karadeniz L, Yilmaz-
Degirmenci S. Magnetic resonance imaging findings in patients with severe
neonatal indirect hyperbilirubinemia. J Child Neurol 2001; 16 (6): 452-455.
Sl glps gl Qb)) g b b o Gl @ Gygens Y
Fe0)g2 VAV Glpl s (o oS (595 dlore o3lj (oig) (uyunydjee
YY-TY: o 0)oyled

15. Ogunlesi TA, Dedeke 10, Adekanmbi AF, Fetuga MB,Ogunfowora OB.
The incidence and outcome of bilirubin encephalopathy in Nijeria: a bi
-center study. Niger ] Med 2007; 16 (4): 354-359.

16. Maisels M, Watchko J, Bhutani V, Stevenson D. An approach to the
management of hyperbilirubinemia in the preterm infant less than 35 weeks
of gestation. J Perinatol. 2012; 32 (9): 660-664.

17. Van Toorn R, Brink P, Smith J, Ackerman C, Solomons R.
Bilirubin-Induced Neurological Dysfunction: A Clinico-Radiological-
Neurophysiological Correlation in 30 Consecutive Children. J Child
Neurol 2016; 31 (14):1579-1583.

18. Bhutani VK. Committee on Fetus and Newborn. American Academy of
Pediatrics. Phototherapy to prevent severe neonatal hyperbilirubinemia
in the newborn infant 35 or more weeks of gestation. Pediatrics. 2011:128

(4): 1046-52.

4/. by b
SirJ



http://pejouhesh.sbmu.ac.ir/article-1-1982-fa.html
http://www.tcpdf.org

