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APPROACH TO NEONATAL CHOLESTASIS hetiv space

Introduction 00:00:36

High eoloured urine staining diapers : Suspected cholestasis.
incidence ¢ | in aS00 live births,

Defnition of cholestasis ;
* Direct bilirubin » Img/dL. (Total bilrubin < Smg/dL).
* Direct bilirubin > 30% (Total bilirubin > Smg/dL).
. FrstSdn55=CmJu50&edbi'rub‘vn>o.Sm3/dLor> 10%.

etiology o cholestasis :
3 S —
' ‘ 1
[edany | L_sepatnceliular |
* Large extro-hepadic : * membrane transport
eillary airesia * embryogenesis

* Small intra-hepatic * metabolic dysfunction
Clinical presentation :
* @ilary causes : High cokored urine, pole stooks, hepatosplenomegaly, less sy

B MMme:WWW&IWWAWMW
1o liver fadlure in severe cases).
¢ eiliarga&resia
fAnotomic * Choledochal eyst
obstruction k\sp‘ssaiedbibphssgndmm
spontaneous perforation of CBD
* Sepsis
TPN associated cholestasis (TPN 214 daye)
— | * orugs (ceftriaxone 24 days)
ooy [} Py,
B | * wypopituitarism

Toxic
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2 - Pasdiatric Gastroanterology

Active apace

infections .

HSV (Herpes Simplex Virue)
Rubelia

Gestational alloimmune liver disease

Hemophagoeytic lymphohistiocytosis

Rutoimmune hemolytic anemia-giant cell hepatitis

metabolic B

Goloctosemia

Tgrosinemia

Alagille syndrome

Progressive familiol intrahepatic cholestasis
mitochondrial hepatopathies (Multisustem involve-
ment)

8ile acid synthetic defect (BASD)

HF1 (Hereditary fructose intolerance)

Citrin deficiency

Urea. cycle defects

Peroxisomal disorders

Neimann PicK type C

ceso/wolman disease

Neonatal sclerosing cholangtis (ntrahepotic bilary
drug involvement)

Congenital hepatic Rbrosis

Custic Rbrosis

Perforation of CBD ¢

* Spontaneous or secondary to choledochal eyst.
* Presentation : Jaundice followed by ascites and disappeararce of jaundice.

HSVMuSch\*bbShSiS‘

* Qisk factor : Mother affected with HSV.
* Caniead ‘o liver failure.

Galoctosemio

Presentation : Cholestass, sepsis, hemolysis, nausea and vomiting, cataract.
Sereening test : urine for non glucose reducing substance.

c,on%ma&org test: enzyme levels in blood,
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Approach to Neonatal Cholestasis - 3

T\Jms‘mmn 1 Fetal cirviosis,

Cholestasis with law/normal gomma gtamy translerose (6&T)
* Progressive famiial intrahepatic cholestasis.
* i acid synthetic delact (850,

Changing etiology of neonatal cholestasts »

Apprbach to neonatal cholestasis 00:16:23

Traditional approach to neonatal cholestasis :

Baby with neonatal cholestasis

' é _l

Sick
+ etk D000 DDDD
" sipmenad * fagile * ellary atresia
* PFC &S . W\W . C’\OWWCBS*
i PLBD * ispissated bile
¢ mitochondrial * ansDd
* Wolman * Citrin deficiency
¢ Neimann Pick Type C
* MM
* Omithine transcarba-

feOyase diicency
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™ 4 - Paediatric Gastroanterology

- Active space ---.- Neonatal cholestasis with pale stools :
Pale stools ¢
* Consider Bllinrg afresio.
* Can be d/t other causes.
* HIDA scan: Mon»excre{org.
Rmbiguous stools : Indication for HIDA scan,

Stool specimen : Should include core of the stool

¥ 1
I ferbiguous stools Fale stools
s
| e
HIDA scon I
/ \,x / Pre—%‘eecﬁ?\d post-feed scons
‘B ? Liver biopsy
) Rules out biiary J
odresia Per-operative

Cystiic form of
bﬂhrg odresia,
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Approach to Neonatal Cholestasis - ]

Role of gamma. ghutamy transferase (G&T) :

l Neoratal cholestasts |
| with pigmented stools. ‘
{

\ '

| LowegT | [CvigheeT |
* Progressive famiial ntrabhpatic * Rogile syndrome

cholestasis Tupe 1/a/4/s/6 " Powcity of intrahepatic bie ducts
* BRSO * Sclerosing cholangitis
* ARL syndrome * TP associated cholestasis
] H!]P°P"'h’ wlariem

msgr\drum=Wdas¥undbn+dMis+arﬂvosgops&

m’te=mneedo¥nlmscmhcaseo¥po!es&ods,

‘ be’d'nrag.

* Poor Seeding,

* Serures.

* Sepsis.

* Hypoglycemia.

. magdopo&‘rg(wmecto.b\ebgvmmr\).

* Ascites.
H/0 sibling death with neonatal cholestasis.
. Poorwesh’cao.n

Investigations in biliary atresia 00:26:19

u}trasmosmm in biliarg atresia.:
* fbsence of E\ bladder (Pre-feed).
. Sie of 3““ 4fc&%9t70 l-:7eSeaﬁ

* Kregular echogenic wolls.

. Trhrgulo.reordsisn>4rrma&porh-+\epoﬁs
* 6ol badder contractiity post-feed (<0
. casta&porkau&&homdwoicmm

. Measedhepo&cuterywb'capsu!arm

US& in bikary afresia.
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Role of percutaneous cholecystogram : '
* 34 - as § needle.
* Technicol success t 6a%.

Active space

His&olo&g in blliarg atresia.: Percutaneous cho f

* Widening of portal tract.

* uctular profiferation.

* Portal Norosis.

N magbeassoch‘kedm’rthducta!
plate malformadion.

* 1 equivocal § biopsy ot < b weeks
of age, then repeat ot > b weeks.

CMYV associated biliary atresia  00:30:11

 is highly controversialjacking evidence so delays referral

Pathogenesis :

{ tarlier proposed pothogenesis : Perinatal CMV ot birth leads to duct obliteration.
Latest'theorw
* ttis a confounding factor; innocent by stander.
* cmv affects T cell regulation, induces outoimmunity,
" Bogerrates ongoing duct injury.

cmv-IZedherﬁnssbdw
, ¢ gmunvwsmv&gdoesmtmeanactivelwerreplmn
¢ nunddwgiodemﬁm&e%mﬂbg%ﬂoruﬂwethiﬁobgkdc}mg—
€s in the liver.,
* No difference in outcome of igm CMV (+ve) and cmv (~ve) biliary afresia.

e hbin?rovemen'cwi&hsmich\mr.

[
} 1
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Approach to Neonatal Cholestasis - 7

Management of biliary atresia L At spacs
e.arlg diosnosls is heg.
Delnitive management !
* Wasai portoenterostorny,
* Should not be delayed by CmV treatment.
:Aoedpmumim(ndaysllnm’ e
<30 8(9.4) - o 15 years ()
— 245
30-45 1218.7) p
45-80 26 (40.6) W1
60-90 1421.9) X%
>90 6(9.4)
Yellow Rlert Campaign - india:

* misdiagnosed as physiclogicol/breast milk jaundice.
* False impression of well being to parents.
* Lack of awareness for referral

Bead the gages ol story
from yosr baowindac baak

Neonatal liver failure 00:38:05

Conventional definition (PALP) :
PT-IR ? aﬁ»ithorwm{emephnlopafnﬂ).
PT-INR 7 1S with encepl-nbpaﬂ‘g.

Caveats

* encepholopathy : OFficult to assess in newboms.

: PT—Mnanewow\dainnanbom(Especw\ginpre\emD.
* increase in bilirubin and transaminases : Multiple causes.

* Neonatal acute liver faiure : PT-INR 73,

moditied criterio. for neonatal liver Sailure : PT-INR 73,
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8 - Paediatric Gastroenterology

e{ioloag : ® indeterminate

* Metabolic liver diseases t 394,  sMetaboicinrdizze  MEQ
* galoctosemia. : 176, ¥ Infections ;

* mitochondrial liver diseases : 74, “GAD

* urea.cycle defect : 44, sl

* Tyrosinemia : 44, D

= MeimmP‘oddgpec‘ﬁa%. g

* COGb: IR

Common causes of neonatal liver failure :

L. Neonatal hemochromatosis (6ALD) ¢ I5%.

a. HsV infection (a%).

3. HLH (Hemophagoeytic lymphohistiocutosie) (3%,

4. metabolic (359
* &alactosemia, Tyrosinemia, FROD, HF), BASD.
* Mmitochondrial hepatopathy, urea. eycle defects.
* Congenital disorders of glycosylation, Wolman's disease.

S. Bacteriol sepsis (a%).

& Hypocortisolism (a%).

7. Neonatal leukemia. (.5%).

8 maternal drug (Paracetamol) overdosage (15%).

9, indeterminate (38%).

Inspissated bile plug eiima-i'rqa'tm |
LD Vg, double volume exchange transfusion (OVET).
W"wsm’ Hormone replacement. |
B Er———
rmw Lipid modsheation, enteral feeding avancement.
W | woprotesat |
| SR
I~m::'fm | choke acid, chenodeossychdic aexd
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Approach to Neonatal Cholestasis - ¢

Clues to eﬁo\osg : prsnp—
Antenatal h&{m‘g :
* Pruritus : Progressive familiol intrahepodic cholestasts.
Aeute Fatly liver, HELLP 1 Fatly acid oxidation defect (LCHAD).,
* Diarvhoea, respiratory infections : enterovirus.
* Oligohwdrannios, megaplacenta. : GALD.
* ultrasonogram : Choledochal cgst, cgshc biliary odresio.

* genital vesicles : HSV infection.

-

Signs and symptoms in neonate :

* Dysmorphism : Alagille, 2 eliweger, down's syndrome.

* Heort murmurs & n\o.ail\esg\drome,biﬁo.rﬂ olresia.

s ngotonnm’cochondml,perox-soma!

* Hypertonia.: Urea. cycle defects.

* Cotoroet: Galastosemia, congenital infections,

* Splenchepatomegaly : HLH, Neimann Pick Type ¢ (NPC), leukemia.
B agemmnen’mbnormarkmSepto-thcdﬂsphsu,m

* Chubby cheeks : Citrin deficiency,

Jaundice onset :

* At birth or soon after (doys) : GALD, HSV.

* FewweeKsaPcerbiﬂmPF\c,ga!o.ctosem‘m.

* Ay point of ime. : Mitochondrial hepatopathy, HLH.

Serures :
* Hypoglycemia.: Gplactosemia, mitochondyial hepatopathw, hereditary functo-
se intolerance, panhypopituitarism.
* intracronial bleed : All conditions.
* CNS infection: HSV.
* intoxication : Mitochondrial hepatopatiy, congenital portosystemic shunts
(PSS, urea. cycle disorders.

wyascit&u
 aalack .
] QLD.

» Tc_.,mShemia,
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M 10 - Paediatric Gastroenterology

3 Feedback

Agtive space

sk !
* golistones 1 PAIC.

* Nephromegoly : Tyrosinemia, HFI,
* Abnormal vasculari'c5=0Pss.

* Adrenal calcification : Wolman.

Investigations :
urine NeRS
&alactosemia ) &enetics
Galactose | phosphate Uridy)! o tronehusion)
transterase
Tyrosinemia. th AFP )
&enetics
urine mf.‘«rvjl acetone
- Lip biopsy
GALD “S;ih ?e;:n mey poncreas
cA Liver biopsy CSb-9 staining
H'Bh {r'slgcerdes' , Yerritin R
HLH Low Sbrinogen, .
Lo NiA cell actmtt_.‘
HaV HSV PCR
Low &GT _
= Low hile acid level
ce chitotrosid
Neimoamn Pick ~C urine Genetics
Bone marroly
Initial {reatment:

* mCT (medium chain iriglycerides) supplementasion.
* hscites management : Diuretics.

* Prophyloctic antibiotics .

* Avoid proslgcenia.

FFP (Fresh Frozen Plasma) : Only in case of bleeding,
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Approach to Neonatal Cholestasis - 11

Early stage |Chronic stage !
Neonatal Fibrosis & Portal
cholestasis Chronicichalestasls hypertension

Cholerectics, anti-pruritic medications: UDCA, Rifamipicn, Bile
acid sequestrants, Naltrexone

MCT, fat soluble vitamins, nutritional rehabilitation

Immunization =~
Monitor for portal hypertension
complications, HCC
Liver
transplantation
Holistic management.
Case discussion 00:55:40
Caosel:
a months/Baby boy presents with icterus ok 80 days of iife.
Auctuoting stool eolour.
examination fndings :
* Liver 4cm BCm, firm
* Spleen 3em 6CM.
* No ascites

. %ﬂﬁcwhr‘ghtaﬂl\a.
* Focies : Pointed chin, pointed forehead.
. euﬂervgver’cebmhmmerandbab&

S S R
gilirubin (mg/dL) : 5/l0S
AST/ALT (/L) ¢ 19/153
Rlournin (o/ch) + 4
e&T 0u/L): 318
WR : 103

tcho : Peripheral puknomrg stenosis,
OPthlmobg'ml examinadion ¢ iris hgpophsla.

NEET 55 Paediatrics + v1.0 » Marow 1.0 - 2023
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12 ﬁ Paediatric Gastroanterology

Active space

Liver Blopsy !

* Pauctty of bile duets.

* Bile duct o portal fract radio 0.2,
* Number of portol fracts 1 6.

Diagnosis * nbsi\'e sgndmme.
mother: Same mudadion (Autosomal dominant®).

Gene (Transempt) * | Location | Vanant ‘Iyg:srv Drsease [CLEM)

Ha1y ' 263807 e—
Esmnsess) P08 paguorey Moo Magllespdione o Padepec

Cased:

4 months/baby boy presented with joundice with high colored urine from |
mﬁho?ag,eandpmri’ms?mnsnm&so\‘-age.

Intermittent pale stool.

H/oshmbieedatanm&\sage.

No encephalopathy, ascites.

Moh/oprur‘chashkhemotherduringpresmnca.

Differential diognosis * Y
* Progressive famiial intrahepatic cholestasis. Consanguineous marriage.
* Ragile sgndrome.

* Sclerosing cholangitis.

Investigations ¢
gilirubin (mo/dL) : 10/6s.
past/ALT GUAL) : 460/ asa.
Albumin (/dL) : 4.

e&T (WL : so.

INR : 103,

usq abdomen :
eilinrg Sgsfem normal.,
No splenomegalg, Hidnegs normal,

Alagille workup : Negative.
tchocardiogrophy, X ray dorsal spine, eye examination

NEET SS Paediatrics « v1.0 « Marrow 1.0 « 2023 12



Approach to Neonatal Cholastasis

Liver b% 1
* dland cholestasis.

* maintained lobular architecture,

* no bile ductular pauchy,
Clinical exome sequencing ¢ ATPBAI mutation positive.
Diagrosis : PFIC 1

Cose 3:
1.5 month/baby boy
Alert, aoiive
1 No bleeding
* dinthesin
Cholestasis
. Acholic stools
=
Day 18 Day 20 Day 32
hvas’cgatm\s :

Total bilirubin/direct bilirubin (mg/dL) : /33
esT/LT (WA + 8/93,

SAP/eGTIWL) ¢ 6SS/4T3,

Total protein/albumin (g/dL) « SS/35,
PT-INR : Lia.

Ascitic Sluid

* ‘egp yehow. :

. E'tlimbhlevehao’ng/dl.. 7 (.

HIDA Sean ¢ Confirmed. bile leak, HIDA scan showing billary leak.

Laparo{omeer‘}oro&iono.ﬂnseﬁbno?cgsfcmt
rmmgemer*:

* Peritoneal drainage.

B d\decgstos&ony.

NEET SS Paediatrics + v1.0 + Marrow 1.0 - 2023
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CHRONIC LIVER DISEASE Active speca
Etiology of CLD i 00:00:40
emnrg diseases :
B B’i\iwg atresia,
¢ Choledochol eyst.
* Selerosing cholangtis.
* Progressive familial intrahepatic cholestasis (PFIC).
¢ PiLeo.
B nlagﬂ\e sandrune.
* Bile acid synthetic deficiency.
Intrahepatic causes :
* wison disease (M/0).
¢ futoimmune liver disease.
*  HBV/HCV (HAV § HeV never causes CLD).
*  eudd-chiori syndrome.
* Congenttal hepatic Rbrosis.
* Storage diseases (Niemann-Pick, Gauchers) : Infitration leads 1o Rbrosis.
*  NAFLD/MeFLD.
metabolic diseases :
* Tyrosinemia. (A/w HCL),
*  Galastosemio, hereditary fructose intolerarité:
*  Indion chidhood cirrhosis (incidence is decreasing). .
* Corgenttal disorder of glycosylation.
* eiiary airesia. *  futormune liver disease.
* choledochal oust *  wilton disease.
| * PRI . Hepo&vhs 6 virus,
i| * Ragile syndrome. *  Sclerosing cholangftis (ss. with U,
J' * &alactosemio. " Tyosinemia type L
* Tyosinemia. type | * WRagite syndrome.
1 * wndian childhood cirrhosis, o PRI class 1 (] &6,
* €ycogen storage disease V. . meamm-PicHdisease(:pec-
{ * Bie asid synthetic defects. * @lycogen storage dsease i
* Cholesterol ester storage disease. * Non-akcoholic fatty Iver dsease. I
| o c cidedocraloyt. |
NEET SS Pagdsatrics + v1.0 * Marrow 1 0 - 2023 14



Active apace

Paedinlric Gastroenterdloqgy

Clinical presentation 00:14:47

Suspiclon oF CLD ¢
Clinkeal ¢ :
1. Fealures common to all !
. P\gs\cul%‘eohmo?—lwer.
* evidence of portal hypertension.
* stigmata of CLD.
* Decompensation
a. Feo&ur&sspeci“cfoeﬁobsgi
* Wison disease : KF ring,
* AiH : Other autoimmune features.
. PsL abodgdm'rhea.

\nves’cga&brs

Low ollburmin,
* uncorrectable coaguiopa’(h}j.
*  varices on endoscop5 '
* oioted pcrfo.l vein
*  fbdominal coliaterals.

Types of presentation: i |
I. Florid presen‘:oi\on oy ckromc\’cg

(Decompensated et disease).

3. Subtle presentation or long duration.
Clinical $eatures of chronicity,

3. feute presentation ok onset.
foute hepotitis on underluing CLD (Reute on chronic ver disease).

Presenadion | ¢ Forid manifestotions of CLO
* Jaundice (Conjugated).

* fscites.

R halopodl }Decompensdedw

* variceal bleed

NEET $S Paediatrics » v1.0 - Marrow 1.0 « 2023
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Splenomegaly Jaundice Ascites Encephal. UGIB  Abd. veins
Frequencgo‘%clnucalkahmmdﬂdrenwrthcirrmsis

Presentation 2 : Subtie features.

* Jaundice (Conjunated § short duration).
D

* Tronsient ascites resoived,

* fitered sensorium recovered,

.
5

gy e Ll e -l ——— — ST T S

=2 .ﬂ:u_ e R NG .qﬁﬁ” = }'“E‘f:' '5.r,"

¥ L) e L SRR TG =i HEHE 08

Liver marging. | * Sharp and irregular ("Lea%q‘nmdnnchid}mdcmwoss)

_ * Nodular. £  Tyrosinemia, hepaditic &

Liver * Firm is not specific (Probable).
consistency, | * Hard in congenital hepatic Rbrosis.

* Shrunken specific for cirhosis.
Liver span. s aiargedhcm\ostsdue{osecondnrgbiwgcauses,
cholestadic diseases on infancy, storage disorders.

Left lobe larger than right bbe.

enlaraement.

sgrsogpa*nll'gpeﬂensiom
* Free fuid (Rscites).
* Tortuous veins (Rbdomen; baek).

NEET SS Paediatrics - v1.0 » Marrow 1.0 + 2023
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Coput meduso.

ong\oshcparo.wmss

* Deranged R is not o contraindication.
* Determine SARG,
SARG ¥ U + Aseitis i d/k portal HTNL
* Check for infection : TLL, OC, cutture sensitivity,

e\r\demeo?podou-gpeﬁensionmu-m

* Collaterals veins in anterior abdominal wall
= Lpper&lbleed‘w&

* fscites.

Sﬁgmato.o?(:w:
eﬂw&mwhmo&m«mmwm

NEEY §S Pasdiatrics « v1.0 » Marow 1.0+ 2023
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Other features !

Presentation 4 : Subtie manitestotions.

* Famiy history of CLD.

* Obesity.

* Systemic features :
L Rash -
i Joint pains.
. Acne,

* multi-ronsfused,

Leads to : tlevated of liver enzymes § hepatosplenomegaly,

Presentation S 1 Asymptomatic
Asynptoma&icelevaﬁonﬁ
* Tronsaminases.

* Akaline phosphatase.

*  Goamma glutamyl transterase,

NEET $S Paediatrics « v1.0 » Marrow 1.0 - 2023
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o - Pasliatric Gastioentarology

..... Active space On examination ¢

* Hepa’msp\et\omegulg
* chrunken liver.

mamsemem-z
* Observation
* usSq scon

Investigations 00:38:19

Stepl

investigations to be done :

* LFT including &@T.

. Hmwg’m(mm%r@mpmwnreb&edcgtopenb&

Note ¢
\?kmm?nses&—&thm%to&mabmmﬂﬁg.rﬂew&&e?dmhs:
* b recent concurrent iiness (infection).

* N recent or concurrent drug therapy (Hepatotoxic).

* No transfusions in the last & months,

* b AVH in last & months.

* No cardioe diseose.

Document persistence > 3 months, multiple times.

Stepa

\‘f‘{::podomeadg * splenomeqaly pr&et\husao’?\-tepdobﬂhrg, Hv, VC.
Whvesf‘go&%upereﬁologgs

[ ‘,Bs%

*  Anti-HCV.

*  For Wison disease : Serum ceruloplasmin, a4 he urinary copper; KF ring.
*  For AH : ANA, SMA, LM, 196, .

* Lipid profile i obese.
Los’ds.lwerbiopsgiPerw{'armunl%swnknhdho&ed.
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