Liver Diseases
- Aleohol ie most widely abuged agent, it is the 5th leading cause of death in USA due to: [) Accidents, 2) Cirrhogie

- 80 - 100 mg/dlig the legal definition for driving under the influence of alcohol >> 4t ml of ethanol ig required to produce thig level in 7Okg person

- 50 - 60gm/day — borderline effect

- Ethanol toxicity is doge dependant
— Short term ingestion of 80 gme/d of ethanol (8 bearg) >> fatty change in liver (mild reversible hepatic changes)
— Long term ingestion (I0-20yrs) of 160gm of ethanol per day >> severe hepatic injury
— In occagional drinkers, blood level of 200 mg/dl >> produces coma & death. At 300-400 mg/dl >> Regp. failure
— Habitual drinkerg can tolerate levele up to 700 mg/dl without clinical effect due to metabolic tolerance explained by 5-IOX induction of
cytochrome P-450 and system that includes enzyme CYP2E which increages the metabolism of ethanol ag well ag other druge ag cocaine &
acetominophen

- Women are more gusceptible to hepatic injury due to | gastric metaboliem of ethanol

m Ethanol Metaboligm:
—  Drimarily in liver by enzymes.
— Ethanolie Abgorbed — Acetaldehyde — Acetic Acid

Ethanol Alcohol Dehydrogenase (stomach+liver) Acetaldehyde

Cytochrome P-450 Aldehyde Dehydrogenase Acetic Acid

Catalase (liver)

CH3CH20H CH3C=OH

—  After absorption, ethanol i digtributed ag Acetic acid in all tigsues & fluid in direct proportion to blood level

— lesg than [O% of abgorbed ethanol i excreted unchanged in urine, sweat & breathe

— Women have | gastric alcohol dehydrogenage enzyme activity than men — They develop 1 blood aleohol levelg after drinking the
game quantity

— There ig genetic polymorphigm in aldehyde dehydrogenage that affect ethanol metaboligm

e.g 50% of chinege , vietnamage & Japanese have lowered enzyme activity due to point mutation of the enzyme — accumulation of

acetaldehyde — facial flughing, tachycardia & hyperventilation

u Mechanigm of ethanol toxicity:

[ Fatty change

- Shunting of lipid cataboliem toward lipid bio-gynthesic due to excese production of NADH over NAD in eytogol & mitochondria

- Acetaldehyde forme adducte with tubulin & | function of microtubules — | in lipoprotein trangport from liver

- 1 peripheral cataboliem of fat — 1 FFA (Free fatty acide) delivery to the liver

- | secretion of lipoproteing from hepatocytes

- | oxidation of FFA by mitochondria

Induction of eytochrome P-450 enhances the metabolism of drugs to toxic metabolites (e. acetominophen) — 1 the injury of the liver
[ncreage free radicals production due to (+) of eytochrome P-450 leads to membrane & protein damage within hypatocyteg
Aleohol directly affect microtubular & mitochondrial function & membrane fluidity

Acetaldehyde causes lipid peroxidation & antigenic alteration of hepatocytes — immune attack

Superimpoged HCV infection causes acceleration of liver injury (HCV hepatitie oceurs in 30% of aleoholice)

Aleohol causes releage of bacterial endotoxing into portal circulation from the gut — inflammation of the liver

Aleohol caugeg regional hypoxia in the liver due to releace of endotheling which are potent vagoconetrictore — | hepatic sinugoidal
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Liver Digseases
m Formg of aleoholic liver digeage:
L Hepatic cteatosic (90-100% of drinkerg)

- Ethanol causeg 11 FA releage, or ite eynthesie — 11 free fatty acidg in the blood — accumulate in liver

- Can oceur following even moderate intake of alcohol — microvegicular eteatosie

- Chronic intake — diffuge steatogis (liver ie @ large (hepatomegaly, 4 - 6 kg), @ goft yellow & greasy)
- Continued intake — fibrogie

- Fatty change ig reversible with complete abgention from further intake of alcohol

- Clinical features: 4 Enlargement of liver, 4 Increaged liver enz. ¢ Severe hepatic dysfunction ig unusual

- Revergible

2. Aleoholic hepatitia (1:35% of drinkere)
- Characterigtic Findings:
1) Hepatocyte sweling (hepatomegaly) & necrogis:
— Accumulation of fat, water & proteine
—  Cholestagie (reduced flow of bile from liver >> accumulation of bile within the
liver in the cytoplaem of hypatocytes & emall bile ducte)

— Hemosiderin deposition in hepatocytes & Kupffer celle
2) Mallory-hyaline bodies:

— Eoginophilic eytoplagmic inclusiong in degenerating hepatocytes formed of cytokeratin intermediate

filaments & other proteing

— Mallory-hayline inclugiong are characteristic but not pathognomonic of aleoholic liver diseage
3) Neutrophilic reaction: infiltration of inflammatory celle— further damage (necrogie) to hepatocytes
4) Fibrogis: (depends on the duration of alcohol intake)

— Sinugoidal & perivenular fibrogie

—  Deriportal fibrogis
5) Cholegtagie: 1l flow of bile from liver
6) Mild deposition of hemogiderin in hepatocytes & Kupffer cells

dieg

The arrows >> cytoplasmic granules

Mallory-hyaline bodies are algo geen in:
4 Drimary biliary cirrhosie

A Wilson digeage

4 Chronic cholestatic syndromes

4 Hepatocellular carcinoma

- Clinical features: ©15-20 yeare of excessive drinking & and presence of injury, ¢ Non-gpecific symptoms, malaige, anorexia, weight

loge, @ Enlargement of the liver & gpleen, @ increaged LFT (liver function tegt)

- Each bout of hepatitie: ¢ carrieg a [0-20% rick of death © With repeated bouts, cirrhogie appears in /3 of patientg in few yeare.

Steatosic & hepatitic may develop independently

3. Cirrhogie (14% of drinkere/Only 8 -~ 20% of alcoholice):

- After chronic ingestion of aleohol — Liver toxicity
- Usually it develops glowly, but can develop rapidly in the preseure of aleoholic hepatitie (within -2 yre)

- Clinical features: ¢ Portal hypertengion

- Initially the liver ig enlarged yellow but over yearg it becomes brown ghrunken non-fatty organ .t <lkg
- Mallory bodieg are only rarely evident at thig stage

- Laennec cirrhosig = liver appearg ag gcar tiggue

- [rrevergible

u Cauges of death in alcoholic liver diceage: @ Hepatic failure @Maggive Gl bleeding @Infectione @Hepatorenal

ayndrome (Multiorgan failure) @HCC (hypatocellular carcinoma) in 3-6% of cages

in weight, There’s bile etagig

Liver with Aleoholic Cirrhosig
with macronodules appearnce




Liver Digeases
CIRRHOSIS
m [t ig a diffuge process characterized by fibrogie & the conversion of liver parenchyma into nodules.
m Main characteristics: a Bridging fibrous septae a Parenchymal nodules encircled by fibrotic bands aDiffuge architecture digruption

m Types (Depending on the diameter of the nodule):
[ Micronoduleg < 3mm in diameter
2. Macronoduleg > 3 mm in diameter
- [n aleoholic cirrhogie, micronodular — or mixed micro & macronodular

Cirrhogig Micronodular Cirrhoic
The normal liver parenchyma i replaced by parenchyma encircled The liver eurface ie normally emooth, after cirrhogig it ie Macronodular Cirrhosic
with fibroug tiseue that could be infiltrated by lymphocytes changed into nodular one by a diffused process acronoduiar Arrhost

m Cauges:
—  Common: @ Chronic alcoholigm (the most common cause in Western world) 4 Chronic viral infection HBV& HCV ¢ Biliary digease
@ Hemochromatogig (Excessive deposition of iron in liver tiseue) 4 Autoimmune hepatitic @Wileon diseage @ o-l-antitrypein deficiency
— Rare: @ Balactogemia @ Tyroginosie #Glycogen storage diseage (Il &IV @Lipid storage disease @ Hereditary fructoge
intolerance @ Drug induced e.g methyldopa
—  Cryptogenic cirrhogie: The underlying cauge ig unknown (0% of cages)

® Dathogenesig of cirrhogie:
- The mechanism of cirrhogig involveg:
L. Hepatocellular death (#Occurs over a long period of time #Accompanied with fibrosie #Regardless of the initial cause)
2. Regeneration of hepatocytes
3. Drogresgive fibrogie
4. Vageular changes
- Cell death should oceur over a long period of time & accompanied by fibrogie

Effect of Cirrhosis on ECM components and stellate cells

Normal Cirrhogie
ECM Collagen Pregent only in: Deposited in the epace of Disge — Thig interferes with the exchange function of
(types |, (Il, V& XI) (. Liver capaule hepatocytes

2. Portal tracte
3. Around the central vein

Delicate framework of type [V | Lie in the space of Digge.
collagen & other proteing

Deriginugoidal celle / Act ag gtorage cells for: - The major gource of collagen in cirrhogie. (How? )

stellate celle / (. Vitamin A - Trangforming growth factor B (TGF-B) etimulates these stellate celle (they're
[to celle 2. Fat myofibroblast-like celle) to produce collagen

(Lie in the space of Disge) - The etimuli for the activation of etellate celle & production of collagen:

4 Reactive oxygen specie (Produced during inflammatory procese) a Growth
factore a Cytokines: TNF, IL-I, [ymphotoxing




Liver Digeases
m The vageular changes include:
- Lose of ginugoidal endothelial cell fenestration (normally regpongible for the exchange between hepatocytes and the blood) — Agsociated
with the losg of function of hepatocytes
- Development of vagcular shunts ag A Dortal vein - hepatic vein aHepatic artery — portal vein
—> That will regult with defect in liver function in exchanging substances between blood and hepatocytes
- Logg of microvill from hepatocytes — decreaged trangport capacity of the celle
- Collagen depogition converte ginugoids with fenestrated endothelial channels that allow free exchange of golutes between plagma
and hepatocytes to higher preseure, fagt-flowing vagcular channelg without such solute exchange.
- The movement of proteing (e.q., albumin, clotting factors, lipoproteing) between hepatocytes and the plagma is markedly impaired.
- These functional changes are aggravated by the logg of microvilii from the hepatocyte surface, which diminishes the trangport
capacity of the cell

u Clinical featureg of Cirrhogie: 4 Silent, asymptomatic (due to the functional capacity of the parenchymal hepatocytes), 4 Minimal non-
gpecific eymptome: Anorexia, Weight loge, Weaknese

u Complications: ¥ Progresgive hepatic failure ¥ Hepatocellular carcinoma ¥ Dortal hypertension

ortal Hypertengion
u Develops becauge of:
[ Increaged regigtance to portal blood flow at the level of ginugoids & compresgion of central veing by perivenular fibrogie &
parenchymal nodules (which ie characteristic for cirrhotic legion)
2. Arterial-portal anagtomogig in the fibroug bands — increage in the blood preseure in portal venoug eystem (impoging arterial
pregsure on the normally low-pregeure portal venoug system)

= Causeg:
[ Drehepatic: ®Lortal vein thrombogie @ Maggive gplenomegaly
2. Pogt hepatic: @ Severe Rt. cided heart failure @Congtrictive pericarditic 4 Hepatic vein out flow obstruction
3. Hepatic: @ Cirrhogie @ Schigtogomiagic ®Magsive fatty change @Diffuge granulomatosie ag garcoidogis, TB @ Digeage of portal
microcirculation a¢ nodular regenerative hyperplagia

u Clinical consequence of portal hypertension: ¢ Agcitie ¢ Portogystemic shunte ¢ Splenomegaly « Hepatic encephalopathy

- Collection of excess fluid in peritoneal cavity
- Dx: [+ becomes clinically detectable when at leagt 500 ml have accumulated

m Featureg: & Serous fluid « Containg ag much ag 3g/ml of protein (albumin) ¢ [t hag the game concentration ag blood of glucoge, Nat, &

K+ ¢ Containg mesothelial celle & lymphocytes « Pregence of Neutrophile = indicateg that there ig infection 4 Dresence of RBCg =
DISSEMINATED CANCER

u Pathogenesie: Cauges:
—  Sinugcoidal increage of blood preseure
— Hypoalbuminemia: decreage in synthesis of albumin in the liver — decreage the osmotic pressure — agcites
— Leakage of hepatic lymph into the peritoneal cavity (due to increage in duet flow)
— Renal retention of Na+ & water due to secondary hyperaldosteroniem (1 blood volume & the hydrostatic preseure — leakage

of fluid to extra vageular epace)
P Normal thoracic duct lymph flow is

800-1000 ml/d in cirrhosis is 20L /d




Liver Digeases

- Becauge of 1 portal venoug preseure bypagses develop wherever the systemic & portal cireulation chare capillary beds (Where blood chooses

= Siteg:
[ Around and within the rectum — Hemorrhoids
2. Bagtroesophageal Junction — Varices (Gastroesophageal varicies = appears in 65% of patiente with advanced

to flow in leeg regigtant circulation)
A -

sophageal varicies
(The dark linear areag)

cirrhosie and caugeg death in 50% of them due to upper Gl bleeding)
3. Retroperitoneum
Falciform ligament of the Liver (Between the paraumbilical and abdominal wall collaterals) — Caput
medusae

i

Caput medusae
The anterior abdominal wall for a patient with portogyetemic
shunt ghowing the dilated tortioug veing

- Weight of the gpleen: ¢ Normal: <300grame, 4 Cirrhogis: 500-1000 grame

-Not necessarily correlated with other features of portal hypertengion

-May result in hypergpleniem (Excessive removal & destruction of RBC or other blood elements in the gpleen (which ig
enlarged and filled with blood) — reaulting in thrombocytopenia)

- It is a complication of acute & chronic hepatic failure
- Digturbance in brain function ranging from behavioural changeg to marked confugion & stupor to deep coma & death
- The changes may progress over hours, dayg, or weeks.

® Neurological signe: @ Rigidity © Hyper-reflexia ¢ Non-gpecific EEG 4 Seizures  Agterixig (Non-rhythmic, rapid extension-flexigion
movemente of the head & extremities) ©Brain shows edema & agtrocytic reaction 4 no brain inflammation

u Dathogenedig:
- Phygiologic factors important in development of hepatic encephalopathy:

| Severe loss of hepatocelular function Exposure of Brain to toxic metabolic products that accumulated in the blood

egpecially 1 NH3 level in blood — generalized brain edema impaired neuronal function,
2. Shunting of blood around damaged liver alteration in central nervous system amino acid metabolism

- In thig condition, the liver i¢ unable adequately remove toxine from the blood — Thie caugeg a buildup of toxine in your bloodetream, which can lead to brain
damage.
- lt'e a terminal etage of portal hypertengion and may lead to the death of the patient.
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Liver Digeases
DRUG - INDUCED LIVER DISEASE
- Most of the drugg are metabolized in the liver, that's why chronic drug usage will be ageociated with chronic liver injury and diseage process
m Drug reactions are divided into:

[ Dredictable (intringic) Predictable druge Unpredictable drugs
- dependg on the doge (doge-dependent) Acetaminophen Chlorpromazine
2. Unpredictable (idiogyneratic) Tetracycline Halothane
- dependg on: Antineoplastic agents Sulfonamides
a-The immune regponge of the hogt to the antigenic etimulug (the drug) ceL4 Methyldopa
b-The rate at which the hogt metabolizes the agent Aleohol Allopurinol

= Injury could be immediate or could take weeks to monthe after the drug uptake.
- Drug-induced chronic hepatitig ig clinically & histologically indistinguishable from chronic viral or autoimmune hepatitis.

® Mechaniem of drug injury:
[ Direct toxic damage of hepatocyte
- Exarmples: & Acetaminophen ACCl4 aMughroom toxing
2. lmmune-mediated damage
- Initiated by a drug that acts ag an antigen — The antigen stimulates the immune reaction that targets the hepatocytes cauging
their damage

m Datterng of injury within the liver:, -Hepatocellular necrosig, - Cholestagis - Steatosig, - Steatohepatiti, - Fibrogig, - Vascular lesions,
Granuloma, - Neoplagme benign & malignant

® Druge that may cause acute liver failure: (important fo recognize because they can be associated with severe liver damage and falure)
[ Acetaminophen: mogt common
- it's the precureor of Paracetamol
- Uged in quicidal attempte
2. Halothane:
- Anesthetic drug that can be asgociated with severe injury (even on first exposure) and it can progress into acute liver failure.
3. Antituberculogie druge (Rifampin, [soniazid)
4. Antidepreseant monoamine oxidage inhibitorg
5. Toxine such a¢ CCL4 & mughroom poigoning

u Morphology: A Maggive necrogie — 500 - 700 gm liver A Submagsive necrogis A Patchy necrosie

NOTE: The doctor deleted Fulminant hepatitis & Chronic Hepatitis from our slides & our recorded lectures

- [t'e one important form of hepatitig
- Chronic hepatitie with immunologic abnormalities

- Higtologic featureg are similar to chronic viral hepatitic — that's why chronic viral and autoimmune hepatitie should be coneidered ag cages of chronic
hepatitie. Aleo, both of them chould be differentiated from each other becauge their treatment differs.

- [t can have either an Indolent or a gevere courge



Liver Digeases
- Dramatic regponge to immunosuppregive therapy (A very important characteristic of autoimmune hepatitie, Therefore, we need to
differentiate between different cauges chronic hepatiti ag the treatments vary)

m Characteristic features of autoimmune hepatitie: (when they are pregent, we should congider diseage process):
—  Fermale predominance (70%)
—  Negative gerology for viral Antigeng. 3-terum mmunoglobuling (>2.5 g/d)
— High titerg of autoantibodies (BO% of cages)
— The pregence of other autoimmune digeages ag RA, thyroiditis, Sjogren eyndrome, Ulcerative Colitie in 60% of the cages.

m Types of autoantibodies that can be found in these patiente are:
[ Anti-emooth mugcle antibodies: v Anti actin w Anti-troponin w Anti-tropomyogin
2. Liver/kidney microgomal antibodies: ¥ Anti-cytochrome P-450 components v Anti UDP-glucuronogyl w Trangferages
3. Anti~goluble liver/pancreag antigen (the leagt common)

u Outcorne: @ Mild to severe chronic hepatitic @ Full remiggion ie unusual @ Rigk of cirrhogis ie 5% (which ig the main cauge of death)

NONALCOHOLIC FATTY LIVER DISEASE (NAFLD)
= Types:
[ Steatogie (fatty liver)
2. Steatohepatitie: ¢ Hepatocyte destruction ¢ Darenchymal inflammation  Brogresgive pericellular fibrosie

® Predigpoging factorg for nonaleoholic liver digeage:
. Type2 DM
2. Obegity : body mage index (BMI)
> 30 kg /m2 in Caucagiang
>25kg /m2 in Agiang
3. Dydlipidemia: 1 TG (triglycerideg), 1LOL, |HD

u Dathogenesie

- Fat accumulation in the liver can be due to a metabolic syndrome such ag: a Ingulin resigtance, a Obesity, aDyglipidemia

- Mechanigm of fatty accumulation:

[Impaired oxidation of fatty acids 2.Increaged synthesis & uptake of FFA 3Decreaged hepatic sec. of ULOL — Al thege are aggociated
with increaging free FA in the circulation and their depogition in the liver

- In addition, presence of any chronic anti-inflammatory process ig aggociated with increase in inflammatory mediatorg euch ag:

1TNF, IL6, chemokine — liver inflammation & damage to liver parenchyma.

u Clinical features:
— NAFLD ig the most common cauge of incidental increage in trangaminageg that are produced by the liver.
— Most patients are asymptomatic
—  Non-gpecific symptome: Fatigue, malaige, RUQ (right upper quadrant) and digcomfort
—  Severe symptome may pregent.
— Dx: Liver biopey is required for diagnogis.
— NAFLD may be a significant contributor to eryptogenic cirrhogie that is asociated with undefined reagon for cirrhogis.



Liver Diseases

HEMOCHROMATOSIS

- Excegsive aceumulation of body iron (liver & pancreag).
- Primary or secondary (genetic or acquired)

m Cauges of acquired hemogiderosis: @ Multiple trangfugions, @Blood condition that ie characterized by the presence of ineffective
erythropoiegis (thalaggemia), @ [ncreaged iron intake (Bantu gidrogie), @ Chronic liver digeage

m Featureg of hemochromatogie: ¢ Micronodular cirrhogig (all patiente) DM (75 ~ 80%) « Skin pigmentation (75-80%) 4 Cardiomegaly,
Jjointe diceage, testicular atrophy
- gkin pigmentation in patiente with liver digeage along with DM >> we should think of hemochromatosis ag a pogible diseage
Symptome appear Sth - 6th decades and not before age of 40.
Male:Female ratio ie 5-7: | (more common in males)

m Genetic hemochromatogie (4 variante)
- The most common form ig autogomal receggive diseage of adult onget cauged by mutation in the HFE gene on chromogome number 6.

 Dathogenesia:

- Primary defect in hemochromatogis ig in integtinal absorption of dietary iron.

- Normally, the total body iron 2-6gm in adulte , O.5gm in liver mogtly in hepatocytes .

- In digeage >50gm Fe accumulated — 1/3 in liver

- In herediatary hemochromatosis, there is a defect in regulation of intestinal abgorption of dietary iron leading to net iron accumulation of
O.5-1 gm/yr (that's why the diceage ic usually after the age of 40)

- The gene regpongible is HFE gene located on chromogme 6 cloge to HLA gene complex.
— HFE gene regulates the level of hepeidin hormone eynthegized in liver
—  Hepcidin — inhibition of Fe abgorption from intestinal enterocytes.
— HFE gene deletion — decreaging the hepcidin in the blood and causing iron overload due to the increaged abgorption of iron.

= Two mutation can oceur in HFE gene:
[ Mutation at 845 nucleotide — tyrogine ubgtitution for cystine at AA 282 qite (C282.Y)
2. Agpartate aubgtitution for higtidine at AA 63 (H63D) (lege common) [AA refers to Amino Acid)
— 10% of the patiente have other gene mutationg
- Carrier rate for C282Y ie /70 cages
- Homozygogity ie /200 cages
- 80% of patiente are homozygoug for (C282Y) mutation & have the highest incidence of iron accumulation
- 10% of patients are either homozygoug for H63D mutation or compound heterozygous for both types of gene mutations (C282Y/HOE3D
mutation)

- Excecsive Fe deposition in the tiseueg particularly in the liver— toxicity of the tieeues and damage to hepatocytes due to:
[ Lipid peroxidation
2. Stimulation of collagen formation
3. DNA damage



Liver Diseases
u Morphological changes:
. Deposition of iron in the form of hemogiderin in different organg like: Liver, Pancreas, Myocardium, Bituitary, Adrenal, Thyroid &
parathyroid, Jointe, Skin
2. Cirrhogig
3. Dancreatic fibrosig acsociated with damage to the iglets of Langerhang and development of OM

- Examination of thege tiseues will show: v No inflammation, wFibrogie, W Cirrhogig in liver, ¥ Joint involvement (Synovitie), ¥ Polyarthritie

(pseudogout), ¥ Ligmentation of liver and skin, wFibrogie of pancreas & myocardium, v Atrophy of testes because of excessive deposition
of iron and tigeue damage.

u Clinical presentation: ¢-Hepatomegaly Abdominal pain + Skin pigmentation DM ¢ Cardiac dysfunction ©Atypical arthritie
Hypogonadiem « 1 Serum Fe ferritin
Thege patients can have HCC (hepatocellular carcinoma) 200x higher in the rigk compared to normal individualg
MF 5-71
5th-6th decades
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