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ki dgas 0n st salie o SL il 355 ¢y gohien 35S) N JULY) die (gshieall 35S Chiaay
@shall 351 Clawd 5l N Jganll (adlig e asyla ol call Jabs Lite (e Lo} 95K A ye dangloaid
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:2022)

Table 1. Differential diagnosis of necnatal cholestasis,

Intrahepatic Cholestasis

1. Idiopathic Neonatal Hepatitis

2. Disorders in Embryogenesis of Biliary Structures

Alagille syndrome (JAGL; NOTCH2); Cholestasis lymphedema syndrome (Aagenaes syndrome).

Cilinpathies:

»  Ductal plate malformations: ARKTD (PEHIDN); Caroli (disease and syndrome); Joubert
syndrome with Congenital hepatic fibrosis (COACIT); Meckel syndrome;
Renal-hepatic-pancreatic dysplasia (NPHP3).

¢ MNeonalal sclerosing cholangitis withoul ichthyosis (DCTIC2).

3.Disorders in Primary Bile Acids Synthesis and Conjugation

Synthesis: 35-Hydroxy-AS-C2-steroid oxidoreductase deficiency (HSD3B7); Oxosteroid
Sp-reductase deficiency (AERIDL); Sterol 27-hydroxylase deficiency - Cenchrotendinous
xanthomatosis (CYT27AL); Cooysterol To-hydnocylase (CYTPEL) deficency; 2-Methylacyl- CoA
racemase deficiency {AMACE).

Conjugation: Bile acid-Co ligase deficiency—Familial hypercholanemia (BAAT and T]P2).
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Table 1. Coni.

Intrabepatic Cholestasis

4. Transport and Secretion of Cholephilic Compounds

MNuclear receptors regulation: PFICS (functional defect of FXE, gene METH4).

Bile salts intracellular traffic: PFICH (myosin VB progein, gene MYOSE); Arthrogryposas, Renal
D}'ﬂful'll.‘l.ll.ﬂl, and Chaolestasis {npiuil |Ju|a:|ril}l |||.aﬂ||lh:l|a:|.|1r_'|:,5,|-_'r||.-:i VPS338, WPPL';.W}.
Canalicular membrane secretion: bile salts—BSEP protein (PFICZ, BRICZ, gene ABCE11);
phospholipids— MRS protein (gone ABCBL); cholesterol—sitosterolemia (ABCCS, ABCGE).
5. Hepatocellular Junctional Complexes

FFHC4 (TIP2); NISCH syndrome (CLEMNL].

6. Complex or Multi Organic Disorders

IPhosphatidylserine translocation disorder: PEICT, BRICT (ATIBB1); Arthrogryposis, Renal
Dysfunction, and Cholestasis (VPS338, VIPASH), Cerebrotendinous xanthomatosis (CYP2ZFATL);
Congenilal Defects of Glycosylation (CDHG) (ALG3, ALGE, GLS1, PMM2, MPL COGIL, COGT,
ATPBAPT)

Peroxisomal disorders—Pedbweger spectrum disorder /neomatal

adrenoleukodystrophy /neonalal Refsum disease/ Heimler syndrome (PEX gene family).
Meonatal intrahepatic cholestasis caused by CTTRIN deficiency (NICCTY)—Citrullinemia fype
I {SLCTSATE).

Mitochondrial Respiratory chain disorder—Mitochondrial depletion syndrome (DGE, POLG,
MPV17, DCGUOK); Respiratory chaim complex 11 deficiency—CGRACILE syndrome [BESC1L);
I..l:rng-rhain }h}ﬂn:u}' ur‘l,r|-ri:|."'|. dnel'l:fdnlgq-mm- (LCHALND) I:IEHC'i!'I'H'J.' (HADHA).

7. Metabolic Liver Diseases

Involving biliary system—Alpha l-antitrypsin disease (SERFINA 1); Cyslic fibrosis (CFTE,
ALS0E wariant).

Mot involving biliary system—CGlyoogen storage disessse tyvpe [V (GEE1).

Metabolic Intoxication—Calactosemia (GALT); Heredilary Fructose Intolerance (ALDOB);
Tyrosinemnia 1 (FAH).

Endocrine [Hsease H:,lptrﬂ'ly'n:rir]hm; Hypoprtmtarsm.

Lipid metabolism disorder {storagel—Wolman syndrome (LIPA); Niemann-Pick disease (NPC 1
and 2); Gaucher disease type [ {GBA); Farber disease type IV (ASAHIT].

8. Environmental: Congenital Infections

Bacterial—Syphilis; bacterial sepsis; urinary tract infection; Tuberculosis; Listeriosis.
Viral—Cylomegalovirus; Rubella; Herpes Simplex; Hepatitis (A, B, C); HIV; Parvovirus B19;
Varicella zoster; Paramyxovins; Enteric viral sepsis; Echowimes; Coxsackiovimas; Adenovims.
Farasitic 'Ii:lm:lphunuﬂi.-c.

4. Immune Disorders

MNeonatal Lupus erythematosos; Meonatal Hepatitis with Autoimmune hemolytic anemia;
Cestational alloimrmune Fver discase (GALLY).

10 Crthers

Transient cholestasis.

Parenteral mutriion-associated liver disease (PRALLY).

Liver cirrhosis; Histiocytosis X; Fibnosing, Hepatites with Transient Levkesmia (Trisomy 21); Shock
and Hypoperfusion; Neonatal asphyxia; Intestinal obstruction; Drug indoced-liver imjury (LT
Extrahepatic Obstructive Choleslasis

Filiary atresia,

Choledochal L}'ﬁl;ﬁ}uulmuluu I.lt-erfuralum of the comumon bile duwct; BCiI.IH.T}' ::lul]ﬁu,u"lll.ur.'mm PI'-'-H.-
Cholelithiasis.

SN (Goaal) 35S il (el :(1)J gand

) Aushieal) LY 55 elag Bdawd¥) Ll s VA e %45-25 oo Vasee @shinall G aa
~l jse e Lo daainne Al D! Gl e Laalse Ll i %14-2 (e (Alagille iedi
c_aLu.ui )Sﬁ e 2 Yy Y e %20-10 = Z\jﬁm ‘;.‘:\SJ\ ugﬂ\_g 1:\43_)_5'.'\5‘)“33\ 5 Oy Lf"ui—l
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LSl paty ang il YTy gl (50l 7 LoalS 25Ul A5 L) \gilihas gonds ks Canad (9331
Zoghiall Byl geamt ade ) @lld (gang %20~ 10 duwsiy aany 3 23l tie (gyhiaal) 35S g0 Dl

A dd) Laxal) Jletiadg 5 Siall BN

36U L BN A5l it Y] o il 1692 Jasis &l 17 e s dilat Ay it
LA kil gl 5 T paal) Jalsal) gl cgsbicall Gl 52Vl 0 el 3y (551 sbsiaal
BB ¢l i) (pns by Dl 25 3l (i) Lgia 520 Auimpan algas pall (5] iy CMV
Y1 5 S (i) ol ) iy limaally pal) (s i€l e liall jpal gy 5 dudl el )

(Cho et al., 2021).4u5s<N Lodayiyl Aol

:Biliary Atresiea (5shawall (34 : (ualdd) Juadl)

-

:dale daal

A Bl aay Sl s Lshaeal) Bll —ab 5 e el elaa) 5 Gty (gshiall @ Siay
Grgany Tai cJalgall Baxaia (gshaall (3l drzalpaY) A0V G L slow 2 e 2l 3y dugheall (3)kal
L) degiall dalsal) et (digliie Glapn Lalawil g dghaall GHhll e calaaiy clgall

(Wyllie et al., 2016) duase duia Jalsey Lle sl cldghally AalN Ao liall 13V cdansg

G (alal o uiall ga 5a¥ly el 5 sl Jos sa il (lym pless sshinall Gl
Jon ISl & ) Cui Lt es¥y Ol cilapDlie JS& o aihe (93] cilagdny Juiall 330
i) (gohpeall 53, LU Jaad) Caieat day 53Y50 e led 84 1) alie 3685 jallanng ¢ ga¥sl)

:(Goldblum et al., 2018) 1l 32! gige ciun 55l Chiass ¢ idsas <Y (O

LAaalaldl ;\:1‘5‘\)12.«45\ sLal) & | Jaaid)
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Lils alia .3 gshiall U GAY) by @sbial) FI on Laslsil Gui
sl sl gy slldaad)

VA e %90 Jias 2ad) gas Al clilad) 55, Il daail

“~IIA

,CBD cBD
GB 00\‘\0 GB ‘50@"\
1]
B
S\ CBD C80
[ : éo\:@v B 90\"“9

Ohi classification of biliary atresia. CBD -common bile duct, CHD -common hepatic duct, GB -gallbladder.

il ) s (Shauall (U Ohi cayiai ;(11) Jei

:Epidemiology Of Biliary Atresia (gshaall 33l bl

~35) 0o sans st 4 3 JULY) tie (gihieall 35S0 (528 2l G el (gibieall Sl IS
sl il a1 il 8l G aasif 4l LS o(Gotze et al., 2015) <YW e %(41
SR donnf e g Basghe ot ol Lalle gl cVane b lanly Gslis ghieall 55 g2
Jamey 3jlhe ¢ saniall LY 3 Bm 535 OS (e 15000 3 1 Janas csalgll Tapmall Gikaiag duga)

-(Vij & Rela, 2020))s:ts 4 5000 M 1

& 13slse 5000:1 (se zobi Okl s dagliia dy ¥ aman LI alle By (gohiuall G e
Ganall Jpally sasiall sl (e (3hlia (e Aflan) L) b lad Lasdl Ly (35001 1) eyl
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Bbla sl .0 gshiuall 5S4 (AN Claallly gshaall GY Om Lalsil (Gl

Clidy gy LA A anly sy (g Aihide 3hlie yeea o Load ool 138 Laadls L agalill Jsally
lxilga & Wi ¢(10000\0.78) adyall dusialls (10000N0.38) sl dlladll shaliddl G ¢s8sl) Jana
il GlSig tgadl (e Ailas ol e BLE) (el A3 lie dui ) 3l 8 %68 dusis Janall 33,

daall Ceha) @k cpn COVID-19 daila PUA gaigll Vane i cidaa S sae of alaa

(Schreiber  cpadl Jue o Lilgally ducliall dadall L8] o))y oldinl sl (o Lalyemy dalal

P 4 T
- ; ‘

.etal., 2022)

A

Live births per 10,000
Data unavailable
0.00 - 0.42
0.43-0.52
I 0.53-0.56
B 057-085
I 085- 151
— S

Lalle gshiuall G Gigin i g £(12)J<

o Texas Birth Defects Registry 4,5l cigaall (ulass Jas (0 8l Bygen o adiad dulyy &
5 33 Bagly cia 53y 10000 o s 0.65 (gshieall Gl gosd Jaxe &y 20145 1994 ale
s i) Joaa¥) (553 JUkYy Jaall (e 3227 aall¥) J 53¥slly Cuigall uinll ae ddlias) dad
b Sl eda Laadsy ¢@Sull elally Y1 Al (ghiall Gl Loyl e ke dumidll 45V

. (Cavallo et al., 2022) i 535 05 5l e Jajmall Ghieall Gl @Y ls
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die (gshieall @ (add 2018 52000 (ele Cr dasaad) dujall Al b oyl Luidag Ay S L]
5395 100000 ¢5e 2.254 sshinall 550 g8y Jana 8 .z agia %105 il agia 106 ¢ Slila 204
sl AL o skl ol g Loy 65 adl ) Jilal) 48 il g3 assll aall IS5 A
(Al-Hussaini  Laallad) 280 45)lae Lol Sl L (pe add] @Y 2aa ey (680 LIKEY) IS Jakal

et al., 2022)
rdae LaiaY) Ganall Blayg awal) alliill e gohiall F s

Lea callall Jon JULY) sie 2 g3 ) bl sshieall G By clilasy) Y
Al dlaall ity sliac) il (s gyl 2n3 (e g3l dulee aana il aaal U ey
by caal Blad) 13 L2 g3 penlall GBI oige Beas o Laldll gl shals dilaal
O AR BA e 2021 J5Y1 05185 2010 S 0lS o S 85 add @l (e Slo Sl
ALaYL eall o (gohiaall 39S elsdl (oimsa (0 palgus (gshinall G (e o Anppad) g il
Lld 53l Lianye 2754 Ayl 5558 DA Gl 4l duayll 038 e gmig ¢ 28] palall Ly ¥ 2na )
e vie el st Guadd (53 ankal) Ui Jana of Liad Jangl lile 12 e il agadina Uiy
Lle 12 g atjleel 25 il ayall desane 3 (%79.5) aeilils djie (%88.3) @sbimall 5

(Biliary o> ¢yin oo Jeaidl g3l il il LS ol (o ) pdapall Glo Gahy ¥ 1 o<
Atresia and Liver Transplantation in the United States: A Contemporary Analysis —

Anouti — 2023 — Liver International — Wiley Online Library,)

e oilly (galal) ality —Hiahall JULYT byl JS s sl gohaall 3 1ka o Lead gl e
Y Al Aaall e Aiajall (Sl dasy e il sae el 3 ¢ Liad JWlY) llaf sl
paail Caagy L 166 o gshieal) Gl oiasal Jlal il daaye Daataie Lailgn Ay S - suiasal
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(Y e S o Bl ¢ odayall JULYT ol vie  pasill Jakally (3l) ilginns Blall dae g3 e 0yils
P GBI i dass 3] Byl 3 landl Buegi (g3 as LIS anall Jalls 38l 3l ) aglsees
(Rodijk et al., dbile cUaliy ALall ol ageitl dlell ~lidd) gl 5380 Gainy caaVyl daua o

2020)

£33 5 oabas s O dealiall dasie il 5 el cledidl dalall Bl Lad (ghiall Gl IS
el ilma JULY (ool scanl) auil Cings LS pnel Ay 3 ¢ Liad aall il e e o
Callas (ghiaall 5,11 ALYl Bl Blall gasl) Jals gohiall 35550 5 Alagille 3L 5,30 38,
2019 Js¥) 058 52015 Jo¥) 0upit (o AaasSally Lalal) uelil) il (pe Sl pan &5 2 ¢ 5
5 leadina o ay ¢ Lt sladind Alls 65.3 552.8 (e Jad Ayl 5558 IS 4l (g canly IS
37.2 g L% olafind 558 Jaug Liad Ulle oIS L3ty gl mpal) s of V1 Gunla iyl
Gl 5 LSl V53 512,124 5 211,863 o <lly JSI &bl calsall iy (Lgin age 31.6
ool Lo Alaals Callal) o3 a5 el A8 cun LSl 152 26,998 5 15,704 ¢y AussV]
JUbY) U calad) 4l cual 1x€ 8 Wl . (Miloh et al., 2023) aSl &) s A5V didl (52
AAlSa) il 2016 5 2002 ale o Allan o 385 Ao ganas sbieall GLL (ppeaiial (i 121)
Lo ¥ (@ umpe die el il Callsl o Jaasly ¢l (e dinall dlepll ddansgll dgid
AL G LS gl Al b dals el agn Doyl (il culS ) Akl g3 agie Cpaalal
aic aaiy S0 Ol Gl a3y any i o SLulS daba shal il LSY) Senll by (el

. (Siddiq et al., 2020) 21 g5 elay St Lllas)
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Bibls aldia .3 (gehimal) 35U A Clully gshimall FN o baslslil (31,40
rgabiuall (Fi dsdasal) Liaslgajudl)

Lo il gl Ly Cumsall JULY) o (gohieall 0 58U dpaliaY) e Wla sl AN & s
Chlaals ghiaall @l uen ) ik Lee ASilly Jaaliall i eliall Sleall Sine anll Jah
@shaall G o Ais AV o5 Ypgaa il 13g) Glhaal dalad) elis e a2l o cehinall plosa
Sl b dmitie GGT Glisinay LYy U8 &jlpe Clagdi Aaadle el Jading dyivial) dsjyall (ge fay
Ji ekl Tay alid) o aal sheall @iyl s 4l e JV5 428 4l JLaadU aall e sl
Ja Lae 5Vl (e Aol 48-24 Pl jaladl) gyl a8 & ) Cbeaall JabY die Jaadl 3 3aYs)
gl die Ayghiall Bylall & @l3gid 5 combaad) aline o JS vie an )l A1 dgase dadll o e
I il g zaadl wie g S ghiall Bl S e Bdle cigsall 35 2l il
z 230 JLkY) Clay GSalls ol 3 S0 53Ysh fetal distress dua dailia caww 4513 (gohaall Gl

-(Mysore et al., 2019)gshaall Sleall it are s 4 sy

oo Ll elgy a5l (S Bpndle dulaiad o Aisea de 13 Daame 213 ad (gshieall G o 13 sl (e

oy YT Al L) U (e 53 Talgml halks JSa Al o8 Bghiall (ylll Cilie o 2laz)

iy Jalgs @
cgshall @ ekl (Kae o JalaS g b (st Lghiaall Gl s ) 5k Ll
Jgail sa5 CMV | daLeay L reovirus,rotavirus, EBV,HPV Legiall cilug pill (4
Al il ¥) cghreall G DpalaY) L) 8 GLESY] Cyan ye0 Al Liad cland) asus Ko
GOV Cigan A agng Soall deliall dlseal) A 3l5il) daalie (2e waatl ST Ciludyal dala
Als Ay juds Gl 14 & .probiotics slac) (e daadle salitul Gl OIS oly «gshinall
sl G o G5 ST OIS e sy Son 8 sl Ml Glan of s L
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Tt @l Cadagi (e ¢ Lo JBl mpall tie agug Saall of LS canlpll de ganas 43l
a0 Y Ala Sl GuSe ey eVl gohiuall 351 Qlad (e sl e (ghieall G el
S OIS anh glaa)Y) Vs dupeai o duaubsaVsl) ddll duhal) 03 s Ldlias) Lo

.(Liu et al., 2024) lia
damy Slall) bl acall aelill Gl Jaell e Bigen o Cusal wla Al duly b
) vie Ll Jadl Qaandly eled) bl of Jaagl 2020 52004 galal) g Jakalls oY)
(W.—H. Wang gghaall 5l Jaall Llay A ysha Jalse J<a5 Jaall (o aY) i)

et al., 2024)

tdaclia Julgs @

Jaball g8 g0 anls i Sally Abaliall due il Bl Fpulad SlisSa (o e naga s U5
Llally cladllly dughicall WAN e S Gaali 3 colgm aa o (gohinall 33511 3abially 5,5
SSL due il Alaia) 3 Ll Dysa —deabiall el Clgall o ealie by dsiai)
= all Clsal) Blases Jandly dganll o3 ey kSl delidl & oy ¥ and) Juaki Y] dnaie
S Laail (pe Bac Lusall LAY (,SL Jalyall e o1 daaill (e Bae Liaal) 250 LIAIL Sinal)
Oy ) Je Gluyy g edlly e 30le .oystic BA (gghaall @)1l (e oSl JSEN e
Glo Badne oo ALY DAL Ll sy Aalaldl 4500 LN dikags s b leals

. (Lakshminarayanan & Davenport, 2016)<lacaill
Gl Aavg Zaal) S daail) (e Bae Lusall 2300 WAL ¢ gohyinall 53,0) (e Bl Jalyall b L

duris e Grie cils g Aaghiall 48V ilSy Ball Hsdalls 23] jseh 5 Gl a3 aabiy
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(alarmin) 33 (Kol i) poiail daiis 135Sl iYL panyad e adiaall Lo ZaIL) LD
. (J. Wang et al., 2020) 2SI ariihall WAS (0

il calil) e
Gn Omme zigaly Jadin Yy 2ane S Ja s Yy o Julall Aol Jaas (gohieall @)l ai Y
Hyea & il o cilaDlie Al JIKEY) 5 ol 4 SUL sl e oS3 HLA
daay o odlais LUO Capes LSe puall b cliac¥) g357 5 Y] oy duiaal) PKDIL]
il Bjanall ciliall Supes o Gy Sl g3 (e oo Ll Janas L By90 14 (00 duian
COsiblall O e Alggue clijsal ddlle ligius o ppatll e e 2 esun G
S by e 4 Ui\l (golieall (35,0 GpunlpaY ) B djlie din Sl Agag o Liad (S
@S skl elgud g dujgadd) ¥ I<E Pliel o el o3y Barna Adyse Cig lgia
.(Lim et al., 2024) ailly lgil¥ly (g5haall
g Jae 5o Al AN 35 oS0 cgshiaall 3 aana e e dae Y ¢ Aadla
(Lakshminarayanan & ISl sl ) 41 s gshinal) G0 anits Liad Sy

: Davenport, 2016)

:dojmall golall 3l e
Gl degenall o3 (& JULY) vie Bl (@YD g0 %80-%70) degena ST IS
el cpan (I AL Gbadll U 5 colgmw an o (551 2l Dighea 3y Plic) sl (5)5k

Ny Gahya Al N i Lee 83¥l) (e Aol 24 Jof DA O iall g bl
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:(CMV—IgM") LDAL aduaal) pugpubll M Los ial) cilislgughil Alanls basipall (sl Gid) @

all e e e JEY) die aasl J<5 aaliny eV e %10 desend) oda J<i
Oy AST Elile 5 adl ddlaks dalaimy cpasidall v hae LSl Y30 By . glE5E

el
Al (5 OMV gy 35ng e Ay (g 280 clesa b aali Y adf JLaa¥) i L ¢ Lsas
IGM sl dula] (3855« gong b ianaty Ao Lie dialyal A€ yshiall (3l Cujds Eigaal
A3l 53Y) (s2e (Baxtig ¢(goidl) ISy L) Calill e 251 sy CMV DNA PCR s
Alsiad T a3 Lol B Aosend) 03 ()Y ied) o Wl pasall v el

EU}AJ:S\ ;\L)A d\)a Elﬁjﬂ U9 3ag céh\s 2\;\);5

: (Schooler & Mavis, 2018) Cystic BA oSl (s5haall 50 @
Sl e e 4l AN Lye sl gobieall G e Laadl 138 (S degad e a2
aiilly CleDU dai 28l Bpu (A dashiall Ghll oS pugiy palig ¢ S 2 ) daalal)
- Ob Sl

5 g @shiall Gl el asl :Syndromic BA ciil siladl gshiall sl e
@:j 4y «Biliary Atresia Splenic Malformation (BASM) Jlakll ogiiy (gshaall (3350
Bac cilagy @iy 38y chaalad) Ayl SN Cusd g Ll Byalia Blyall ()5S 4 5 iliY) nic
G ) ) (e Adle gy Al Cilasdn celialY) ) ALY ((Gle ) e e
Mele 1 sie @€l el 3ug cdaadl see e Lo 40 ) 20 Jsf Pha sall skl
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ZguSS\ lﬁ)ﬂ\ 299 —gjbw\ ‘_'9'3)3‘ YT WL

T e Capmall Jantoasy ccgshieall 1) @oatl dnl) hLEaY) sl dngeall 358 zloadl iguaill 2y

. (Y.-F. Wang et al., 2022) jasill se5i cilaa e 2SIl ol (gghall 350 Caa€ Ay donsyd

Ban o B dpadia Aulpy i 3 (hiall Gl el (& (S s Glo 28 Gleja Bilas
A e %66.7 5 %86.4 Ll Sl Al de g dplan o Linya 122 Wadlaes e

Al e Dl Jilugl) o Gsin 08 AT am st dul)s gy «(Ahmed et al., 2021)

Sl (n olseny (52 Gkl ol 2383 Aoy L35S e ke cgbinall F SLI Gaiill b

. (L- Wang et al., 2018)a)33Y) dasll I3 doassl)

Gl gemi U8 gshieall 5 (a3 saeloall gulad 8 ee U8 B0 deiall Ll (g)ad
achy jand S0 sa Lighia Lolaad) £a€ LY anadll adially (slelS Lleey alall (gohiall

. (Cho etal.,, 2021) aall (g ply (& 23 g ) (o Sy ik die (gohauall 31 (anddal
: Nl Gabimall 351k Gubaall JUkY) sie Al Cileial A dyjlia

5 Bomsentl) ;300 Aoy ol AU 5V (ghyeal) 39S Bl & JULY) die Bl @lejall gas
ol el Guoan 3 Al Take dyped) Slagheall o by & (g slassall Jaaill a3 2ey
Ly cmpall US G IS0 Landd (D) LAY Jahag (g5l (6l ) oomsamill (g5heall 3530 JS
e e Baaly Alls 4 o (San Dolead) dugjlaall b 4l e DN L) e Jass IS Slinee L

: (Cho et al., 2021) Laai e sl
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@Al ab (Ko il s cghieall El Bl 3 s30Uke ) aill (a2 1) V) Taail) JSy
ana) el bl by el ol o vl Qs Bl 55 Ly Jaail gy allas

B S ) Bypeall o S daatl) s Y s 8 Wl LA dadial) elain) 4l
Uiy ) el oY) Jasy 2813 A 50 sl e La il Waladl 5)seall Gigis
el (i Lo halis cadll Gy duwill W LCMV o) Tasaad sl 431 dasi o lail

Sl 055 Ling ¢ 1l SSY) a2l Laail) Lgiha) Jla 3 (S0 (pnpmdl iy S5 (il
26 gl Galaadls Jabal) sl Alls 5 aly o Vol solediad o 8 Yy s i aal (gshiall
g an Al dalt; 2l 8 (e ln A o L) Lot Y i S A (gl dumsl

.(Cho et al., 2021) gl sludl Jon i ) 5 g5l dids s 5

lelbaxiad o cialall daaeal) clighill (31l e A 2l @ledl el aniil) e Cuaal) e

e sand dule (e alle Jlane dnge Y A0S AN lgasit Sl Closlaall (o € (s (puny A
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syall Tl Y1 e saly ol elal g ym el call cileia Jlo Lasy, gk al clishl

Masson (sl el Liag ¢ (Clark & Torbenson, 2017) gl caalil) e
LY Lantiualy 2} clesad Aiig 1) dglaal) & Aalad) Lasudl) cilinglil) gadf 1(2)d gaad)

Oskis Anmlgll e Aol A0yl Al Cliledd) #liad e 8 4l 3 ¢ Ll 10 trichrome

Jsaall sy cOpale sk e e elgd oo OIS apel) piall o ol lgann Jia s H&E

: (Saxena, 2018) 2l dleal) dupylaall 8 dardiveal) Lalal) Lissail) iliaghil wasil )

Stain Diagnostic Use

Trichrome Staging of fibrosis
*  Assess stage of disease
= Facilitate therapeutic decisions
*  Assess efficacy of therapy
*  (Compare efficacy of various therapeutic options
Highlights the portal tracts and central veins, thus facilitating assessment
of architecture

Reticulin Demonstrates hepatic trabecular architecture
Highlights cell loss and necrosis (collapse)
Highlights thickened plates, which indicate regeneration
Facilitates differentiation of hepatocellular carcinoma from nonmalignant
nodules (see Chapter 31)

Iron (Prussian blue  Demonstrates presence, extent, and cellular localization (hepatocytes
reaction) versus sinusoidal lining cells) of hemosiderin deposition
Highlights iron containing macrophages

Periodic acid-Schiff  Demonstrates presence of storage cells in Gaucher disease and Niemann-
Pick disease
Demonstrates single or clusters of macrophages as markers of previous
hepatocellular damage
Demonstrates presence of alpha-1 antitrypsin globules

Rhodamine Demonstrates copper deposition in Wilson disease and chronic biliary
diseases
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Bac Ay Al e audi 8 daall Sohad 58 U L) Allady Liayall dlsje yaat el e sdle
49 (Goldblum et al., 2018) Batts—Ludwig aUa: Lolariad L €T ¢ gzayall 13g] dae€ s s alay

il Al yag g dapd i) leall sl Canal) 138 3 Jaxiad) 53 oL
rgsbinall Bl (andidl cilaaius

pandll 3y e 1 Ak dradd By Dage Cigh (laliall e Gall pabay) dle adi aa
AiLasSl Cilanlgll e Ao duaniin 50Uy e 5ig ualun MMP7 8ylae 5ol JBall Jases Aad ¢ caansdl
Ay Oy cgsbinall 55 dbadl MMP=7 cibisioe g )l ¢ bl aadl . Wls dabial dugual)
Llas ik 201 cigobiaall 35650 o Gilay ik 399 (o 4l Al Sydl (0 Sgan o e
%77.78 aucyig %94.03 MMP-7 splas doulua cialy (il 26S) (all 198 5 gshial) 53,
3 bl a0 e gihieall G ua e ddle 5535 daadl MMP=7 s ) duhall cualiy

eaball QRIS ohal JUSEN) (e (a5 dpamatidil) Cilia sl Jagun 35 Laa csVsll (ginal

.(Pandurangi et al., 2024)
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Table 19.3 Batts-Ludwig grading and staging of chronic hepatitis

GRADE STAGE

o No activity 4] No fibrosis
Portal inflammation only
Mo interface activity
No lobular activity

i Minimal activity 1 Portal fibrosis (fibrous portal expansion)
Portal inflammation
Minimal interface activity
Occasional lobular apoptotic hepatocytes

2 Mild activity 2 Periportal fibrosis (portal expansion plus
Interface activity involving some or all portal tracts periportal iregularity; rare portal/portal septa)
Mild lobular activity with little hepatocyte damage

3 Moderate activity 3 Septal fibrosis (bridging fibrous septa with
Interface activity involving all portal tracts architectural distortion; no obvious nodularity)
Moderate lobular activity with obvious hepatocyte damage

4 Severe activity 4 Cirrhosis
+ bridging necrosis
Prominent diffuse hepatocyte damage
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4-6 5 6.6 6.6 96.1
Valid
6-8 2 2.6 2.6 98.7
S e 8 1 1.3 1.3 100.0

Total 76 100.0 100.0

Aial b daiiall AeA) el die el Ul o @bl G5 £555 :(6)d )

gyl

0-2 2-4 4-6 6-8 8 e
Aae(months)

59



Bila alia .3 asbeall U AT cibsally @sbiall Sl o Taslstly o

el padill Lo AU Upipw gbieal) 30 Oreadidiall JULY) Jladl sale] sa
() Stacl Tanusias 5 () peed) paddil) (st w3 () JAlY) Loy il L Al () oyl 20

e

ralgity) dan -3
Clilesall i Dypemne eI OIS VAT (0 %85 5 G L lmen 3l i) uds
Al Chylaal (990 dduid Lllad Lgad Laadl Ll dausilly ¢(Grade 0) Lile f 4l
I Al A3 (gshaall @ Ala b s maagl iea - (Gradel) wSll dyanad)

.24 (interface hepatitis) cilgaas clgall sl (Al WAL Caats drad dlled s

GRADE <&y da

Cumulative
Frequency Percent Valid Percent Percent
Valid 0 65 85.5 85.5 85.5
1 11 14.5 14.5 100.0

Total 76 100.0 100.0

100

Percent

60



Bila alia .3 gshiall 55U GAY) s obual) Gl O Laslsils Gl

:dnlgily) LAY g4 -4
Ll i) g ¢ ompal) G (o ST die Aulgaly] Aalill b doslaalll DAY lasa
Aandl b ¥y iliglial (e Alabide Aali) (S5 ¢ Ly dudyalls Algadall CYD oy b

YW e darial)

Aulghy) LAY ¢ g
Cumulative
Frequency Percent Valid Percent Percent
Valid None 19 25.0 25.0 25.0
lymphocytes 44 57.9 57.9 82.9
mixed 13 17.1 17.1 100.0
Total 76 100.0 100.0

cNlal) Ao gana b LulglY) LAY gsi 2(8) g2l

Al dlgih | LA g i

&0

50

40

30

Percent

20

MNone lymphocytes mixed

Allall dulgimy| LN g gd

61



Percent

=0

40

30

20

Lila alda .2 ghhal) 350 GAY) Qlully sbiall Gl o Taslsil Gudl

il dds je -5

Jams VAT oy of a3l (S0 ) Al arn Dygeana Lo Calill (IS AN dulle

(el U8 Lo ) B 2y ) 20 Ay a3 (92 ormn it (gl Stage 3 ) it Lgd

il Al ja
Cumulative
Freguency Percent Valid Percent Percent

Valid 0 14 18.4 18.4 18.4

1 34 44.7 44.7 63.2

2 9 11.8 11.8 75.0

3 19 25.0 25.0 100.0

Total 76 100.0 100.0

Al degana (A cialil) dlaja 1(9)Jgaa

3 it Als e

S il Ala

62




Bila alia .3 gshiall 55U GAY) s obual) Gl O Laslsils Gl

Al clilosal) L dadgl) —6

76 deal e Al 32 8 Guld) dadsl) s

I A) clblosall dad g

Cumulative
Frequency Percent Valid Percent Percent
Valid D 25> 90 44 57.9 57.9 57.9
5290 32 42.1 42.1 100.0

Total 76 100.0 100.0

el A8 gana (A Al cilblosal) Ladsl Asgial) Luaadl) :(10)J g0

sl sl —7

[ERRERS WCRRN

Percent

- e

sl gt ol duly

o LS duhall b dlgetiall (gohieal) @)l s (e %70 o AST 3 (gial) SIS Jaadly

P L miaga
Ductular Proliferation
Cumulative
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Valid R B g 50 20 26.3 26.3 26.3
335> 54 56 73.7 73.7 100.0
Total 76 100.0 100.0

V) degana b Aughiuall clalaedl dygial) dacadl) :(12)d 52

64



Percent

Lila alda .2 ghhal) 350 GAY) Qlully sbiall Gl o Taslsil Gudl

80
&0

40

20

B g g M B g 94

S WA # )l il (geheeall 255511 =9
ol (e aliall Ll e Al LAY 78 JA1 hicall Gt ABadla gund) (e
e 83530 0S80l dans o (N HLEY) H3a3 X0 €53V (ghia 39S el Glaall oS
canalicular i cialaw 5f (%2.6) WIAY Jals Lases Lighiea 8355, 25 Y <Vla

-(%6.6) plugs

Canalicular Cholestasis

Cumulative
Frequency Percent Valid Percent Percent
Valid DR Baga sa 5 6.6 6.6 6.6
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Frequency Percent Valid Percent Percent
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gsidll 35S 8 0.000 (<0.05)
A laad) LA Alandy) 0.2 0.003 (<0.05)
Cholate Stasis 0.27 0.001 (<0.05)

el galal Jiatlly Lndial) cfpiiall adl dulasy) daaallly daa ) cuud 1(19)d g2l

Cochran’s Q Test aladiul

ol Lty cdama )l Caas lef Dghacall cilacally (goill i<l duld) Gyhall dady (e S Calas cagle Ly
Shuaiall Aulaal) adll JS culSy .Cholate stasis 5 a8l WAL Alanay) 8] ) ) Joas

clprial) galal sl 8 Adlas] AN il dyadall

Y pi A Al Yl D cmlsdll e sane pe AnlRalls (s 4 ) o Lo US ads
lilsal) —3n5 o 3l Y lgally Leadsis Al lladll Cili (o Ll Clilially §)pmna pslaus
WA 24 sl clalad) 5 Al clally 481 8 dushieall cillaudly gial) SIS 5 (L
L) Ay gy Y1 g ) Al pall il a3 sgaiy ¢ Bl i e ST il B (Aal
il aaxie Jilad P o clilan) Lals Wals)) (gshiall Gl Gty dompell il

fugidll liall Jladl; Cochran’s Q [l dae Liad asiy (531 dajl) ieenslll a1 alasiul;

Al
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FSY) B Lan iyl de sane 3aa) () chriall aawie Jadaill lajil) eslll lasiy) aladsal &
(o ke A Tansls (gshieall 3 (i pas desanaS gany pe Aflias) disines Ualg)
1 gina Adilias) Y @b clals Y

@sll jilsally (p=0.007<0.05) dulall dadsll 3gag Jasiy :Js¥) zsalll —
g Wbyl cpasine (p=0.000<0.05) dushinall clilaudly (p=0.017<0.05)

L bl G (e ae Lilas)

Variables in the Equation
95.0% ClI for Exp(B)

B SE Wald df Sig. Exp(B) Lower Upper
Portal Edema 1.792 .661 7.348 1 .007 6.004 1.643 21.940
Ductular 1671 .698 5.728 1 .017 5.319 1.353 20.904
Proliferation
Bile Plugs 2.261 .551 16.813 1 .000 9.591 3.255 28.262

(1) i) nensl) lasi¥) il :(20)d g2
GRADE aejally gl daps o Ailms) dal 53 a1 Salajl Jangh 1 3 z3ga) -

1(P=0.21) Zxld) lileall dadgy (P=0.002) gyl i<l (P=0.000)

Variables in the Equation
95.0% ClI for Exp(B)

B SE Wald df Sig. Exp(B) Lower Upper
Portal Edema 1.767 .768 5.295 1 .021 5.854 1.300 26.369
Ductular Proliferation 2.628 .832 9.971 1 .002 13.848 2.710 70.772
GRADE -2.529 .658 14.760 1 .000 .080 .022 .290

(2)4",-5).&1\ i sll) laady) mili :(21)J st

Al glialll Aablil) Bl dals ddlas) ded Jaadl sl zasall -

Lghaall Slaladdly (p=0.000<0.05) 1 ) ds 04 (P=0.007<0.05)
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Zadgll s Jalsall 538 dsmss ¢ G (aniy Al clilall 3 (0.003<0.05)

:(p=0.78>0.05)4slasy! il 20

VARIABLES IN THE EQUATION

95.0% CI FOR

EXP(B)
B SE WALD DF SIG. EXP(B) LOWER  UPPER
GRADE -4.309 1.217 12.534 1 .000 013 .001 146
PORTAL EDEMA 1.563 886 3.108 1 078 4771 840  27.109
CELL TYPE 1.801 672 7.181 1 .007 6.059 1.622  22.625
BILE PLUGS 2.140 718 8.882 1 .003 8.500 2.081  34.725

(3) s (nnslll Jasi¥) ilii 1(22)J saa

s Lgina SV 8 IS z3saill (5 ¢(~2l0g likelihood) ducisle i aa Y1 a8 e Talacl
—2log ) Sl zagail & (-2log likelihood=64.030)sshiall @53 paniin 5\191,@\

.(—2log likelihood=29.379) &t 35l (likelihood=44.443

A 5 Ualiy) Aadiyal) chyuiall g3 A0 coladadall (i cqeiliall Alelal) Asliall LY Juay) s
cobeall Tacgial) ) gud) Baall jadg oagpell Lopenll i) e (gshiall 53 Ganddn dlas)
Al ofy ¢ STl gl jee 8 i (gohiaall @0 Sadll dmpadll iliall aal of Jaadl 4dle

gl 3 sae Al s S OIS Y ¢ eal) Al il (g5l
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(%58) sSAl iayall duss ciilS 3 (Russo et al., 2016) 4Dlejs RussO dulys (3ils
i) & Ll . (Glrlnlidoglu et al., 2022) %57.1 Gl <l 3 Glirlinliioglu dw)as
SIS, (Kandil et al., 2016) (%59.3) Sl byl vie el L el gDlayy b
.(Halder et al., 2023) (%60.7) 4lejs Halder dul)al dually Y

58 Qlie o Lag 77 ¢ legaud 11) Tt 2.7 dumaiial) dejal) 33 die ol Jiall jee (IS @
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Qv Al 3 Lag 68 5 caDlajs Halder s b 1SL cpastill JULY de gans

Al Sgen b gshieall Gl Gt b 3l sl il L LBl

86



Liila alaia . gabiuall 35U SAY) Gy Gobiall LM o Laglgil Gl

ity Ual)) liall ST a5 3 lysiially sl 530y cial) paan V) Jsaadl G

il 23ay dsmasall Ll 8 (ghieall (530

Al S :\.m\JA]‘ Bda 2:\;:\“.\&\ Q\Jﬂﬂd‘ Q\‘):\a.a.“ JﬁSi
) Jeayl A gyl ity “Uals
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(551 sl
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L g Al 020 208(76) A1l AaoesclelVlda s
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Ly WAl ¢ g PRI TR
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- - Saafad)4
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o 4 9) sl
& sl sl
Wl il < (P=0.000<0.05)
4l
55 3 68 )
) an
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Russoetal  227(136) s 10 o “";j‘ g
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Al i) dad Ciléluall dad g
g ) siuall 4y 403 4l
LD LAY A e aadiu)
LaY g Cagas
S value = 0.05
P ad jskial ol
(e iz &
Giiriinliioglu et 29(18) Sl AnIE B A0 s
al — A= U B8l (p<.001) Al
cholate stasis CilBlovall dad
; .- :
4.:3.3.151‘ L:g)u;]"\ GJL;} u—)‘-:m .A,.“
s sl :
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] et
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Background:

Neonatal cholestasis encompasses a wide spectrum of pathologic processes, varying
in severity from transient neonatal cholestasis to more debilitating diseases that
require constant follow—up and more radical therapies as liver transplantation.
Neonatal Cholestasis can be classified to intrahepatic and extrahepatic(obstructive)
causes and the first and foremost priority to consider either for diagnostic or
therapeutic purposes is to investigate biliary atresia, as it is the most common
extrahepatic cause of neonatal cholestasis and the most surgically amenable one, let
alone the dire consequences of overdiagnosis and underdiagnosis on the infant’s
quality of life due to the need to undergo invasive diagnostic procedures, Kasai
surgery as a palliative measure and liver transplantation as a last resort and in this

context, liver biopsies play an indispensable role.
Aim and Objectives:

This study aims primarily to identify the salient histopathologic findings that can serve
as clues to differentiate biliary atresia from other causes of neonatal cholestasis, in

addition to study the distribution of biliary atresia in relation to age and gender.
Materials and Methods:

This study is a matched case-control study that includes 228 patients of neonatal
cholestasis, 76 diagnosed with biliary atresia and the other 152 are diagnosed with
other causes of neonatal cholestasis. Matching is based on age at diagnostic biopsy
and gender as confounders and the ratio is 1:2 and it was carried over depending
on data collected retrospectively from tru—cut and surgical liver biopsies from

January 2010 to December 2020 in order to identify the most frequent and



associated histopathologic features with biliary atresia, as well as the age—at-biopsy

distribution of these features.
Results:

Available data reveals the predominance of pathologic portal changes over
parenchymal changes in biliary atresia, as both portal inflammation and fibrosis were
more frequent in comparison to controls, it also shows that bile plugs, portal edema,
ductular proliferation have high odds ratios and univariate analysis by Cochran’s Q
test shows that the latter findings are statistically significant. Multivariate analysis
,however, revealed that bile plugs, ductular proliferation and portal edema have the
most statistically significant association with the diagnosis of biliary atresia. The
study also reveals that these findings are more probable to be consistent when the

biopsy is taken during the second month of life.
Conclusion:

Among included subjects, biliary atresia was more common in male patients, and the

median age at diagnostic biopsy was 2.7 months.

Ductular proliferation, portal edema and bile plugs in tandem make the diagnosis of
biliary atresia highly likely in case of clinical suspicion while portal fibrosis and
ductular proliferation and/or bile plugs and portal edema requires further clinical
investigation. Furthermore, lobular inflammatory infiltrates, lobular hepatocellular
damage and degeneration and giant cell transformation make biliary atresia less
likely as a cause of cholestasis. Lastly, portal and bridging fibrosis are more common
in biliary atresia and are proportionate to age at diagnosis, nonetheless sampling the
liver at a young age (less than two) months influences the utility of histopathologic

findings.

Keywords: Neonatal Cholestasis, Biliary Atresia, Liver Pathology
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