Jaundice

Prof. G. Zuliani




Jaundice

Definition:
« Accumulation of a yellow pigment
(bilirubin) in the skin and other

tissues

 Yellow discoloration of sclera, skin,
mucous membranes due to deposition
of bile pigment bilirubin



Bilirubin Metabolism

o Formation

o Transport in plasma

a Hepatic transport
. Hepatic uptake

. Conjugation

. Biliary excretion

o Enterohepatic circulation



Bilirubin formation

Liver, Spleen & @.,.,d

Bone marrow S

Phagocytosis & Lysis

Haemoglobin

Globin Heme Bilirubin

Amino acids Fe2+ Liver

Amino acid pool Excreted



Bilirubin formation

(120days) iron
- —
RBCs Senecent RBCSY Hemoglobin —
globin
>70% C

Bilirubin —<R— Biliverdin <“—HEME «—
CBR MHO

Bilirubin| 20%

nonhemoglobin heme

Hepatic Hemoproteins [nonhemoglobin hemopr otei n}

1-5%

Premature destruction of newly formed RBCs



Plasma transport of Bilirubin

Albumin + UB — UB~Albumin Complex

High Affinity binding sites

2:1/ Bilirubin
Molar
Ratio

2:1

g Bilirubin

L ow Affinity binding sites

Plasma protein
Albumin

> can be replaced by

e

Other organic anions

™ PH }UBT



Hepatic Bilirubin Transport

1. Hepatic Uptake of Bilirubin
UB~Albumin Complex are separated

taken up
(receptor ?)

2. Conjugation of Bilirubin

Bilirubin Plasma membrane of the liver

ligation (Y protein)
carrier

transfer

bound to
UB protein ER Con it
. tei onjugation
(lipid soluble) Z protein (catalized by
UDPGT)

CB|——cBGA
3. Biliary Excretion of Bilirubin (water soluble)

Transfer across

CB|—— > Bile canaliculus
Microvillar membrane




Entero-Hepatic circulation

degraded . .
B Bacterial Enzymes Uroblilnogens
l Feces (feceal urobilinogens 50-200 ma/d -
g6 = = gens) 9 l
. re-excreted _., excreted
20(% 90%/v||ver > Bile > Feces
Reabsorbed — plasma
trac™, circulation kidneys—1
4 mg/d Urine urobilinogen

The serum of normal adults contains <1 mg of bilirubin/1200 mi

In healthy adults < The direct fraction is usually <0.2 mg/100 ml
Theindirect fraction is usually <0.8 mg/100 ml



Entero-Hepatic circulation

90% 10%

{" Enterohepatic
circulation

Deconjugation \Bilirubin diglu::urﬂnid o
i A ol
Bilirubin 20%

Bacterial ’1

Urobilinogen ¢

enzymes

100-200 mg/day >~ Stercobilinogen




Bilirubin Metabolism

« UNCONJUGATED BIL (UB): because of
Its tight albumin binding and lipid
solubility, it Is not excreted In urine

« CONJUGATED BIL (CB): is less tightly
bound to albumin and is water soluble;
so It Is filtered at the glomerulus and
appears in the urine




Bilirubin and its nature

Properties Unconjugated Conjugated
Normal serum fraction 90% 10%
Water solubility (polarity) 0 (non polar) + (polar)
Affinity to lipids (kernicterus) +++ +
Renal excretion no +

Van den Berg Reaction Indirect Direct

Temporary Albumin Binding +++ 0



Jaundice classification
by bilirubin type

1. Predominantly unconjugated
hyperbilirubinaemia (UB)

2. Predominantly conjugated
hyperbilirubinaemia (CB)
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Jaundice classification
by Pathophysiology

1. Hemolytic Jaundice

Pre-hepatic hepatic host-hepatic
blood |
2. Obstructive Jaundice | ... e
- Bilirubin conjugation
(C h O | e StaS I S) Liver uptake kg _ ‘

3. Hepatic Jaundice




1. Hemolytic Jaundice

Overproduction

Hemolysis (intra and extra-vascular)
- Inherited or genetic disorders
- Acquired immune hemolytic anemia
(autoimmune hemolytic anemia)
- Non-immune hemolytic anemia
(paroxysmal nocturnal hemoglobinuria

Ineffective erythropoiesis (thalassemia)

Overproduction may overload the liver with UB
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1. Hemolytic Jaundice

Symptoms:
- Iliness, weakness, fever, dark urine, anemia,
splenomegaly

Lab:

+ UB, NO bilirubinuria
Anemia
/ haptoglobin

¢ fecal and urine urobilinogen

hemoglobinuria (only in massive
Intravascular hemolysis)

t reticulocyte counts

Main symptoms cf

Acute hemolytic reaction

CE

Systemic 4.

- Chills

- Fever

— Heart
Vascular - Increased heart rate
- Hypolension \
- Uncontrollable
blzeding . Chest

- Constricting

Transfused pain
vein

Heat .

sensation Urinary

- Hemo-
globinuria

Lumbar - Hyper-
region bilirubin-
- Pain emia



2. Obstructive Jaundice

Pathogenesis

- It 1s due to intra or extra hepatic obstruction of
bile ducts

 Intrahepatic Jaundice: e.g. primary biliary
cirrhosis (PBC)

o Extra Hepatic Biliary Obstruction:
gallstones, stricture, inflammation, tumors
(ampulla of Vater)



Etiology of Obstructive Jaundice

A. Intrahepatic cell damage/blockage
of bile canaliculr:

* Infiltrative tumors

* Primary biliary cirrhosis (PBC)
 Primary Sclerosing Cholangitis (PSC)
 Intrahepatic biliary hypoplasia or atresia
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Etiology of Obstructive Jaundice

B. Extrahepatic obstructive of bile ducts:

 Compression obstruction from tumors
(e.g. pancreas)

 |ntraluminal gallstones

e Stenosis-postoperative or inflammatory
 Congenital choledochal cyst

e Extrahepatic biliary atresia
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Primary Biliary Cholangitis (PBC)

... former “Primary Biliary Cirrhosis”

Cholestatic liver disease
— Most common symptoms: pruritus and fatigue

— Many patients are asymptomatic and the diagnosis
IS made by abnormal liver function tests

Female: male ratio 9:1

Diagnosis:

— Compatible clinical presentation

— AMA titer 1:80 or greater (95% sens/spec)

— IgM > 1.5 upper limits of normal

— Liver biopsy: bile duct destruction

Treatment: Ursodeoxycholic acid 15 mg/kg - cholestiramine




Primary Sclerosing Cholangitis (PSC)

Cholestatic liver disease
Inflammation of large bile ducts

90% associated with IBD, but only 5% of IBD patients get
PSC

Diagnosis: by ERCP or MRCP

— No specific autoantibodies, no elevated globulins

— Biopsy: concentric fibrosis around bile ducts
Cholangiocarcinoma: 10-15% lifetime risk

Treatment: Liver Transplantation S e ST B ]
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Retrograde Cholangiogram - ERCP

Primary sclerosing cholangitis (PSC)



Retrograde Cholangiogram - ERCP

Primary sclerosing cholangitis (PSC) with stricture due to
cholangiocarcinoma



Magnetic Resonance Cholangio-
Pancreatography (MRCP)







JAUNDICE

NEOPLASIE PANCREATICHE

Segno di Courvoisier-Terrier

\/ coreuin distess \\/

O
.\.\vi'e blliar dilatats /

cancro della
testa pancreatica

Ludwig Courvoisier (1843-1918)

— Courvoisier-Terriers’s sign: if in calglo ncuneet
the presence of jaundice the
gallbladder is palpable, then A
the jaundice IS unlikely to be ttero ostruttivo da calcolosi ttero ostrttivo da neoplasia

del coledoco: la colecistl della testa pancreatica: spesso

d U e tO a StO n e . (Th e path O | Ogy spesso non é distesa, perche la colecisti & distesa, perché

le paretl sono cronicamente coinvolta nella dilatazione dells

and S U rg e ry Of the G a.l | b | ad d er - infiammate, & quindi poco vie biliar (la colec:|.st| "sana"
p u bl IS h ed 1809) \ distensibill. ha la capacita di distendersi).




Cholestasis clinical features

Pain: due to gallbladder disease,
malignancy, or stretching of the liver capsule

Fever: due to ascending cholangitis
palpable and/or tender gallbladder

Enlarged liver : usually smooth



General signs of cholestasis

Xanthomas: palmar creases, below the breast,
on the neck. They indicate raised serum
cholesterol of several months. Xanthomas on
the tendon sheaths are uncommonly
associated with cholestasis.

Xanthelasma on the eyelids

Scratch marks: excoriation
LOOSE (tenere), Pale niare), OUIKY StoOls
Dark orange urine



palmar xanthomas

xanthelasmas




2. Obstructive Jaundice

Lab Findings:

e 7 Serum Bilirubin : CB

e / Fecal urobilinogen (incomplete obstruction)
or absent (complete obstruction)

e bilirubinuria 7 (CB)
 ALP 1
 Plasma cholesterol 1 (lipoprotein x)



3. Hepatic Jaundice

Is due to a disease affecting hepatic
tissue, either congenital or acquired,
with diffuse hepatocellular injury

Pre-hepatic hepatic post-hepatic

blood ‘
haem
Unconjugated
Bilirubin

Liver uptake




3. Hepatic Jaundice

Pathogenesis

* Impaired or absent hepatic conjugation of bilirubin
= Gilbert's syndrome
= Grigler-Najjar Syndrome
 Familiar or hereditary disorders
= Dubin-Johnson Syndrome
= Rotor syndrome
e Acquired disorders
= hepatocellular necrosis
= Intrahepatic cholestasis



3. Hepatic Jaundice

Intrahepatic cholestasis/impaired excretion:.

— Hepatitis: viral, alcoholic, and non-alcoholic

« Any cause of hepatocellular injury

— Cirrhosis or end-stage liver disease
— Sepsis and hypoperfusion states

Pregnancy

nfiltrative dis.. TB, amyloidosis, sarcoidosis,
ymphomas

Drugs/toxins: chlorpromazine, arsenic

POost-op patient or post-organ transplantation
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3. Hepatic Jaundice

Symptoms:
- weakness, loss appetite, loss weight,
hepatomegaly, palmar erythema, spiders

Lab Findings:
 |liver function tests are often abnormal
e 7 both CB and UB, usually

e 7 Bilirubinuria



Hepatic Jaundice in Hepatitis

Response

HAV Infection

Symptoms

Jaundice

Week

T 1 T 1 1
10 11 12 13 14 15 16

] Serum HAV
] Fecal HAV
W ALT

B 1gM anti HAV
[ ] 1gG anti HAV




Hepatic Jaundice in Chronic Liver

Disease
e Alcoholic Liver . .
o . e |nherited conditions
e Chronic viral hepatitis .
¥ fitis B — Haemochromatosis
B Hepat!t!s C — Wilson’s Disease
R gpal S _ — Alphal-Antitrypsin
e Autoimmune liver .
. _ Deficiency
disease: .
_ Autoimmune  Non-alcoholic steato-
. hepatitis (NASH)
hepatitis A
. - e Budd-Chiari syndrome
— Primary Biliary

Cirrhosis



Potentially hepato-toxic drugs

Conventional Drugs Natural Substances

Paracetamol, Alpha-methyldopa Hypervitaminosis A

Amiodarone, Dantrolene . .
’ ’ Niacin, Cocaine, Mushrooms

Diclofenac
Fluconazole, Glipizide Aflatoxins, Herbal remedies
Glyburide, Isoniazid, Ketaconazole Senecio, crotaliaria
Labetalol, Statins, Nitrofurantoin Pennyroyal oil, Chapparral

Thiouracil, Troglitazone, Trazodone Germander, Senna




Paracetamol Toxicity

 Danger dosages for a 70 kg patient

— Toxicity possible >10 g

— Severe toxicity certain >20 g

— Lower doses potentially hepatotoxic In:
e Chronic alcoholics
e Malnutrition or fasting
e Tegretol, Phenobarbital, Isoniazide, Rifampicine
 NOT in acute Ethanol ingestion
 NOT in non-alcoholic chronic liver disease



“Unusual” Causes of Jaundice

Ischemic Hepatitis

Congestive Hepatopathy (CHF)
Wilson’s disease

Amanita Phalloides

AIDS cholangiopathy

Infiltrative diseases of the liver:

— Amyloidosis

— Sarcoidosis

— Malignancy: lymphoma, metastasis

Paraneoplastic syndrome (1 CB)




Wilson’s Disease

Autosomal recessive disease of copper
metabolism

ATP7B gene mutation

Chronic hepatitis or fulminant hepatitis
Associated clinical features:
— Neuropsychiatric disease
— Hemolytic anemia
Physical exam: Kayser-Fleischer rings
Diagnosis: | ceruloplasmin, urinary Cu 1
Treatment: D-penicillamine




Intrahepatic Paraneoplastic Colestasis
“Stauffer syndrome”

Disfunzione epatica in corso di neoplasia in assenza di _metast asi_o

Infiltrazione epatica

o Caratteristica del K renale, puo essere associata anche ad a ltre
neoplasie:

« Malattie linfoproliferative
e Sarcomi

« K prostatico

* Neoplasie ginecologiche
K broncogeno
 Neoplasie del tratto Gl

« K midollare tiroideo

e QUADRO CLINICO: ittero, febbre, astenia, dolore addominale,
epatosplenomegalia e perdita di peso

e QUADRO EMATOCHIMICQO: 1 BIl. Dir., ALP, G-GT, AST, ALT, PT

« PATOGENESI controversa: produzione da parte delle cellule
neoplastiche di GM-CSF, IL-6 e altre sostanze epatotossiche  ?
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Jaundice differential diagnosis

T Production

| Transportor |
Conjugation

Impaired
Excretion

Biliary
Obstruction

T Unconjugate

T Unconjugate

1 Conjugated

1 Conjugated

Hemolysis Gilbert’s Cancer Stones
Transfusions Cirrhosis Cirrhosis Strictures
Sepsis Hepatitis Hepatitis Cancer
Burns Crigler-Najarr Rotor Chronic pancreatitis
Hb-pathies Neonatal Dubin-Johnson PBC
Drug inhibition Amyloidosis PSC

Paraneo




Jaundice differential diagnosis

Features Prehepatic | Intrahepatic Posthepatic_
(Heamolytic) (Hepatocellular) (Obstructive)
Unconjugated T Normal Normal
Conjugated Normal T 1
AST or ALT Normal ™ Normal
jLifjall:i;n;Tphos. Normal Normal i
Urine bilirubin Absent Present Increased
Urobilinogen Increased Present Absent




Jaundice differential diagnosis

I I T

Urine No Bilirubin ? Bilirubin ABilirubin
A Urobilinogen A Urohilinogen *Urnbilinngen

Faeces Dark Pale Pale

Blood FBC - Reticulocyte  A\Bilirubin — ABilirubin (>15%
count mixed conjugated conjugated)
Coombs’ test & unconjugated A ALP, yGT
ABilirubin {<15% AN ALP, yGT A PT— correctable
— conjugated) ANAST, ALT with Vit K
ALP Normal A PT —not
PT Normal correctable with

Vit K




Alcoholic Liver Disease &

* The history is the key: > 60 grams/day
e Lab clues: AST/ALT ratio > 2; MCV 1
AST < 300

« Alcoholic hepatitis:
— Anorexia, fever, jaundice, hepatomegaly
— Treatment:
e Abstinence
 Nutrition
» Consider prednisolone or pentoxifylline



Critical Questions In the Evaluation
of the Jaundiced Patient

Acute vs Chronic Liver Disease
Hepatocellular vs Cholestatis

Fever
- Could the patient have cholangitis?

Encephalopathy

- Could the patient have fulminant hepatic
failure?




Evaluation of the Jaundiced Patient

HISTORY

e Pain e pruritus
e Faver  malaise, myalgias

. e dark urine
» Confusion . % abdominal girth
 Weight loss . edema
e Drugs  other autoimmune dz
e Alcohol  prior biliary surgery

e Medications

« family history liver dz



Evaluation of the Jaundiced Patient
PHYSICAL EXAM

BP/HR/Temp

Mental status . Sp|der angiomata
Asterixis » Hyperpigmentation
Abd tenderness » Kayser-Fleischer rings
Liver size e Xanthomas

° t
Splenomegaly Gynecomastia

Ascites
Edema



Flapping Tremor

An involuntary jerking tremor of wide amplitude elicited upon
dorsiflexion of the pronated wrist and spreading of extended fingers;
In full-blown flapping tremors, there is abrupt flexion of the fingers
at the metacarpophalangeal joint and flexion of the Wrist,
occurring asynchronously with each other every few seconds,
due to exaggerated reflexes.

Bilateral flapping tremor is quasi-pathognomonic for metabolic,
often alcohol-related, hepatic encephalopathy seen In end-
stage cirrhosis due to increased blood ammonia.




Hepatic Encephalopaty

Table 11. Stages Of Hepatic Encephalopathy

Stage Mental Status Neuromuscular Function

1 Impaired attention, irritability, depression Tremor, incoordination, apraxia

2 Drowsiness, behavioral changes, memory impairment, sleep disturbances Asterixis, slowed or slurred speech, ataxia

3 Confusion, disorientation, somnolence, amnesia Hypoactive reflexes, nystagmus, clonus,
muscular rigidity

4 Stupor and coma Dilated pupils and decerebrate posturing,
oculocephalic reflex

EBMedicine.net ¢ 7 Emergency Medicine Practice®

EBMedicine.net



Evaluation of the Jaundiced Patient
LAB EVALUATION

AST-ALT-ALP
Bilirubin: total/indirect
Albumin

PT-INR

Glucose

CBC/plt

Ammonia

* Viral serologies
 ANA-ASMA-AMA
« Quantitative Ig

e Ceruloplasmin
 Iron profile

* Blood cultures



Ammonia

AMMONIACA

Ammonia derived from amino acid and nucleic acid
metabolism.

Metabolised only in the liver:

Urea cycle or Krebs Henseleit cycle

Ammonia ) Urea.

Liver damage >80%- T NH, & arginine conc. ™=®Hepatic
encephalopathy

Degree of hepatic encephalopathy is proportional to NH,
conc. in arterial blood .

v

RENAL "ENDOGENOUS" SYSTEMIC
EXCRETION NH4 CIRC.
1

}

|~75% [-—15%
UREA —— | -85%PORTAL
CIRC.

~25%
LIVER )
k| |I
Urea / |
Proteins: Ureases +
dietary Proteases NHy= N,
bacterial ="
cellular

COLON

Ve

iy Ammonia

UREACYCLEENZYMES
. W-acetylglutamate synthase (NAGS)
. Carbamyl phosphate synthetase (CPS1)
. Citrin [aspartate glutamate transiocase)
UREA Argininosuccinate synthetase (A$S)
C VC L E . Argininosuccinate lyase (A5L)
. Arginase [ARG)
. Ornithine translocase [ORNTT)

Ornithine transcarbamylase [0TC)

Urea




Evaluation of the Jaundiced Patient

Ultrasound:

— More sensitive than CT for gallbladder stones
— Equally sensitive for dilated ducts

— Portable, cheap, no radiation, no IV contrast
CT.

— Better imaging of the pancreas and abdomen
MRCP:

— Imaging of biliary tree comparable to ERCP
ERCP:

— Therapeutic intervention for stones

— Brushing and biopsy for malignancy



Jaundice differential diagnosis

Differential Diagnosis

= UB or CB
= Exclude UB (e.g. hemolysis or Gilbert Syndrome)
= Distinguish hepatocellular from obstructive

= Distinguish intrahepatic from extrahepatic
cholestasis



* 1SUSUIDIPSINES

@99110e.1d auldipa\ Aouabiawg

Aoueubaid Jo JaAl Alle) s1noy
snJajolulay - elwsuigniljigiadAy |ejeuosp
sisAjoway aAISSE|)

sijbuejoyo a1noy

ain|ie} onedsy jueulwing

ININYVM

aolpunep
Uum bBunuasaid suonipuog bujuajealyy-ay g ajqel




'60€:9002 ‘siepunesg "elydiepe|iud
Juswsbeuepy pue ‘sisoubelq ‘ABojoisiydoyled :aseasi(] J19AI pUE [BUNSSIUIOIISEY) S UBllpio pue 1sbBulsie|s “(spa) ] 1puelg ‘ST uewpall4
‘IN uewpla4 uj ‘eaipuner ‘qs Aysiop wouy paypow AydeiBoluejoyo snedsysuel) snosuelnalad ‘nH ] ‘punosenin oidoosopus ‘sn3

Asdoiq Jan|
18pIsuod
‘anlasqQ

Y

aseasIp JaAl| JO SasNeo

9

a

sjonp 8|iq
PaIe[IpUON

SN3 10 dOH Jepisuoy)

ajelpauwllaiu|

uononisqo Aleljiq

3

F

MO

Jo pooyay| oD (@)

sjonp eliq

pejejIpuoN

19 10 pUnoSE}|N [BUILOPQY

SaA

¢, UonelapIisuog e

ooads 1o salpnis [eolwayoolg @ ) ON

elwsuigniigiadAiy Areypalsy

uononisgo 1oel) Alelg

SaA

iperens|e
SOSeIajSUBIIOUIWE IO

‘sisfjoway 10} ajen|eny @ ON

aseleydsoyd auleyy
! @)

JOIANNVT Yim jusied

s1onp 8liq
pelenq

uybIH

sjonp ajiq
pslelq

<«—— s)se) Auojeioge| aunnol
‘uoneuiwexe [eoishyd ‘Aio1sIH @

uolonisqo
Areniq oN

A\

OHL1 10 4044

uononiisqo
Arenig

Y

uonuaAIBIUI
annadesay | @




