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Functions of the Liver
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TESTS FOR DIAGNOSING LIVER DISEASE

Panel 1: Typical adult
reference ranges for liver
function tests

Imaging
Albumin 35-55¢g/L
Total bilirubin 3-20pmol/L * Ultrasound
Conjugated bilirubin 0—14umol/L :
Alanine aminotransferase  0—45IU/L HIDA (CT scan)
Aspartate aminotransferase 0—50IU/L e MRI

Gamma-glutamyl transferase0—/0IU/L &
0—-40IU/L @
Alkaline phosphatase 90-3001U/L




CENTRAL ILLUSTRATION: Cardiac and Liver Dysfunction Often Co-Exist

Cardiogenic liver injury
Congestive hepatopathy

Systemic
disorders/diseases

: » Alcohol abuse Liver
Cardiac * Drugs '

Dysfunction AR + Inflammatory disorders Dysfunction
« Autoimmune diseases
» Infections

Cirrhotic cardiomyopathy
Non-alcoholic fatty liver disease
Post liver transplantation

Atherosclerosis
Hypertension
Insulin resistance ‘
Diabetes Altered LXR signaling
Nephropathy

Xanthopoulos, A. et al. J Am Coll Cardiol HF. 2019;7(2):87-97.
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CAUSES OF CHRONIC LIVER DISEASE

Alcoholism
Chronic viral hepatitis
Hepatitis B
Hepatitis C
Autoimmune hepatitis
Nonalcoholic steatohepatitis
Biliary cirrhosis
Primary biliary cirrhosis
Primary sclerosing cholangitis
Autoimmune cholangiopathy

Cardiac cirrhosis

Inherited metabolic liver disease
Hemochromatosis
Wilson’s disease
o, -Antitrypsin deficiency

Cystic fibrosis
Cryptogenic cirrhosis




CARDIAC DISEASES AFFECTING THE LIVER AND VICE VERSA

Heart Dysfunction

c. Cirrhotic cardiomyopathy
Portal hypertension

Congestive hepatopathy [/ Portosystemic shunt
Valvular diseases Impaired cardiac beta-adrenergic

a.

o

o Cardiomyopathy ' responsiveness
LJ

L

Left heart failure Remodelling of the cardiac collagen
Constrictive pericardial disease | matrix

b. Cardiogenic ischemic hepatitis l d. Liver transplantation
° Acute decrease in cardiac output e  Slress-induced cardiomyopathy

e. NAFLD
Insulin resistance
Subclinical inflammation
Oxidative stress
Ectopic fat deposition
Atherosclerosis
Endothelial dysfunction

Liver Dysfunction




1. Heart causes liver diseaseas,

Heart failure:

hypoxic hepatopathy,
congestive hepatopathy

\.

2. Liver causes cardiovascular diseases.
Cirrhosis: cirrhotic cardiomyopathy
Non-alcoholic fatty liver disease:

cardiovascular diseases
venlricular dysfunclion

3. Common condiions affecting the heart and the liver,

Chronic alcoholism

Infection: hepatitis C, human immunodeficieancy virus,
cytomegalovirus, malaria, dengue fever, amebiasis, sepsis
Systemic disease: sarcoidosis, systemic lupus erythematosus,
Grave's disease, hemochromalosis, Wilson's disease, amyloidosis




FATTY LIVER

NAFLD PROGRESSION

0-5 % all NAFLD
develop cirrhosis
10-20 years

« 80-90% no
progressive liver
disease

* Good NOSisS [
__p‘of et | TWO-Way dynamic process

Interval re-staging needed




NONALCOHOLIC FATTY LIVER DISEASE

e spectrum of N£

Hepatocellular
carcinoma




Healthy liver Fatty liver NASH/Fibrosis Liver cancer
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’ Rom o - b
Western diet

Hypocaloric or isocaloric - Mediterranean diet  27-10% Weight reduction Mediterranean diet
by energy deficit of 500-750 kcal/day through * High fibres
Aerobic or resistance excercise either diet: * High fish
(Clinical trials) * low fat * High vegetables
* low carb * Low cholesterol
« Mediterranean * Low sugar
(Clinical trials)
Drinks
Dietary composition modification » Coffee 22-3 cups/day
Reduced fructose * No alcohol in cirrhotics
Mediterranean diet (Observational studies)
(Observational studies)
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Immunomodulatory 3.08% Endocrme 2.28%

Analegesics 3.76% Rheumatolog c 1.48%

Anti-neoplastic agents 5.59% ‘i’l y Gastroinstestinal 1.37%
Central nervous system agents —_

9.35%

Top 10
Therapeutic

Cardiovascular agents — Classes to Cause — Antimicrobials
10.03% ) 46 520/
0 Drug-Induced : 0

Liver Injury

HEALTH SYSTEM

UNIVERSITY OF MICHIGAN

Source: The DILIN Prospective Study: features and
outcomes of 899 patients with drug-induced liver injury




DRUG INDUCED LIVER INJURY ( DILI)

Drugs causing DILI
| 1

Vv

Over the counter

Prescription drugs (OTC) drugs

4

J -ﬂ
Herbs anc
Antibiotics Endogenous Vitami Food Contraceptives
opioid supplement




Table 4
Clinical spectrum of drug-induced liver disease and associated drugs

Type of Liver Injury Drugs

Toxic necrosis Acetaminophen, sulfonamides, ketoconazole, isoniazid,
rifampin, phenytoin, valproic acid, carbamazepine,

diclofenac, fbetalol, Yisulfiram
Acute hepatitis Methyldopa, nevirapine, ritonavir, minocycline

Cholestasis Oral contraceptives, anabolic steroids, warfarin

Mixed-pattern hepatocellular/ Macrolide antibiotics, chlorpromazine, azathioprine,
cholestasis amitriptyline, nitrofurantoin, phenytoin, phenobarbital,

sulfonamides,{verapami

Chronic hepatitis Minocycline, nitrofurantoin, fenofibrate, methyldopa,
phenytoin, propylthiouracil, diclofenac

Hepatic vein thrombosis Dacarbazine, oral contraceptives
Veno-occlusive disease Azathioprine, mercaptopurine, cyclophosphamide, oral

contraceptives, tetracycline, pyrrolizidine alkaloids

Steatosis Corticosteroids, nitrofurantoin, methotrexate, tamoxifen,
valproic acid, zidovudine{ amiodarone, diltiazem,
verapamil

Granulomatous hepatitis Allopurinol, amiodarone, carbamazepine, diltiazem,
isoniazid, methyldopa, phenytoin, quinidine,
sulfonamides




AMIODARONE



+ve viral markers

Liver disease
High bilirubin, ALT, AST
Congestive hepatomegally

-

Hemodynamics
DC cardioversion
Need for inotropic support

Cardiopumonary
resuscitation

|

!

Male gender

Heart disease
Cardiomyopathy
Low EF

High dose of IV
amiodarone

Low serum albumin
High random sugar




STATINS
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Normal baseline liver enzymes

Start statin treatment
Recheck liver tests at 12 wk
or before if indicated

Increased Normal

Continue statin treatment
Recheck liver enzymes every
year or before if clinically indicated

or if dose is increased
>3 times ULN <3 times ULN

Withhold statin Continue statin treatment

treatment temporarily Recheck liver enzymes
Reassess liver within 6 wk
biochemistries

Persistently elevated

Low suspicion of Continue to withhold
statinrelated hepatic injury treatment and screen for

Probable causes corrected other probable causes:
viral or autoimmune
hepatitis, alcohol, biliary
disorders, drug interactions

Rechallenge:
same statin at lower dose
or other statin




Conjugation
Low Affinity, High
Capacity

Niacin

Amidation
High Affinity, Low
Capacity

Nicotinamide

Liver Toxicity



Tahle. Examples of Common Herbal Medications Associated with Hepatotoxicity

Herb Scientific Name Reported Products

Actaea racemosa Black cohash

Green tea
Hydroxycut

wtract,

Sinensis

Symphyium
officinale

Comfrey, pyrrolizidine
alkaloids®

Germander

Chelidonium majus Greater celandine

Larrea divaricata Cav
Larrea tridentaia Chaparral®, creosote

bush, greasewood

Pennyroyal

Cassia augustifolia Senna

Ephedra sinica

Ma Huang*

Morinda citrifolia Moni juice

Usnea LipoKinetix®

Common Possible Uses

Menopause symptoms

Back pain, ostecarthritis,
sprains

Fever, stomachache,

Dyspepsia, detoxification,
irritable bowel syndrome,
antispasmodic

Anxiety, depr

Common cold, pain

weight loss

Pesticidefinsact repellant

stipation

Weight loss

Immune stimulating,
antioxidant

Type of Hepatotoxicity Reported

Acute, autoimmune, and fulminant hepatit

Cholestatic hepatitis, fulminant liver failure®

disease resulting in acute liver
failure, fibrosis, and cirrhosis

Acute, chronic, and fulminant hepat

Cholestatic hepatitis

cholestatic hepatitis fulminant

Fulminant hepatic necrosis?®

Acute hepatitis, subacute cholestatic hepatitis,
acute liver failure, portal vein thrombosis®-+2

Acute hepatitis and liver failure*l42

Severe acute hepatitis (hepatocellular)*&4e

Acute liver failurgds.4547

*Due to multiple cases of acute liver filure, the product was removed from the market in the United States.
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