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Is life worth living? 
It all depends on the 
liver.

William James
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Liver – Pathophysiology 
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The largest organ in the body ,responsible for toxin 
breakdown and neutralization, energy regulation, 
energy storage, produces immune system 
components, creates proteins, breakdown old red 
blood cells, makes Bile which help with food 
breakdown. Only organ known to regenerate itself

MARTIN M. ROTKER/ SCIENCE PHOTO LIBRARY
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Understanding Liver Enzymes:  

Liver enzymes  are elevated in 8% of the general population01

02

03

04

Elevations maybe transient without symptoms in over 
30% of people

Different patterns suggest different aetiologies

Hepatitis  pattern and cholestatic pattern 
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Liver Function Tests 

Alanine aminotransferase
found in liver cells

released to blood if cell damage

ALT

AST
Transaminase

is a b6 dependent enzyme found in 
lever cells. Although in heart, RBC, 

kidney, skeletal muscle or brain

ALP
Alkaline phosphatase, liver cells and 
bile duct. found in bone and, kidney, 

placenta as isoenzyme
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GGT
Gamma-glutamyl transferase. Found 

in many tissues in the body but 
highest in liver
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Liver Function Tests 

Albumin is a protein produced in 
the liver. It helps to carry 

vitamins, enzymes or other 
substances in the blood it 

maintains plasma osmolarity

ALB Coags
Prothrombin and Partial 

Prothrombin times -times for 
clotting factors to take effect.
Proteins in blood essential for 

blood clot formation liver makes 
factors 1, 2, 5, 7, 8, 9, 10, 11, 13 

and protein C and S

Bili
Bilirubin is involved with the 
breakdown of Heme in the 

destruction and breakdown of old 
RBC. excreted in bile and than 

urine.
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Hepatitis
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Hepatitis A Hepatitis B Hepatitis C Hepatitis D Hepatitis E

GI illness
no chronic state
vaccine preventable

blood borne
½ developed chronic infection

drinking contaminated water 
or milk
undercooked vegetables, 
shellfish

acute and chronic infection
vaccine preventable
causes cirrhosis and liver 
cancer 

infected blood
occurs in those with a 
Hepatitis B infection
HVB-HVD most severe form of 
chronic hepatitis
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Hepatitis B Prevalence – 1B infected Globally 

.7%

.6%
7%

7%

1.6%
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Mummy: 
Overwhelming 

infection Hepatitis B 
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• Recent discovery of ancient HBV sequences in 
fossilized remains of humans dating back to the  
Neolithic period around 7,0 0 0  years  ago.

• Metagenomic analysis  identified a number of 
African non-human primate  HBV sequences in the  
oldest samples collected, indicating that human 
HBV may have at some stage, evolved in Africa 
following zoonotic transmissions from higher 
primates  and moved out to other areas of the  
world

Evolution of Hepatitis B 
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Lifecycle of 
Hepatitis B
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Hepatitis B: CDC
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• Hepatitis B 5 -10% adults,30% -50% 
children and 90% babies do not clear 
viral infection, 

• 100x more infective than HIV

• HBV over 1M deaths a year globally

• 5,000 -6,000 chronic liver disease from 
HBV

• Vaccine preventable

Hepatitis B
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Changing Classification
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Hepatitis B 
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• Exposure: immunoglobulin

• Acute infection: supportive therapy  

• Chronic infection: persistence of infection longer than 6 months

• Therapy chronic hepatitis B aim is hepatitis virus DNA replication to 
be supressed and prevent or improve liver inflammation and 
fibrosis.

• Immunological cure - supresses virus and the loss of the  hepatitis b 
surface antigen 

• Successful therapies- pegylated interferon alfa -2a,entecavir,and 
tenofovir are first line options

• No inactive carrier state 
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Chen, C. J., Iloeje, U. H., & Yang, H. I. (2007). Long-term outcomes in hepatitis B: the REVEAL-HBV study.Clinics in liver disease,
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Serum HBV DNA level has 
been shown to be significantly 
and independently associated 

with incidence of 
hepatocellular carcinoma 
(HCC) and cirrhosis and 

liver‐related mortality across a 
biological gradient. It is also a 

major predictor of HBsAg 
seroclearance

Long-term outcomes in hepatitis B: the REVEAL-HBV study
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http://www.mayoclinic.org/
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Treatment for Hepatitis B

http://www.mayoclinic.org/
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Endpoints of 
Hepatitis B 
Treatment
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Hepatitis B in Pregnancy 



Nicola Charlton MD MPH DBIM | Hepatic Diseases | R&D

Hepatitis B: Screening, Prevention, Diagnosis, and Treatment; Thad Wilkins, MD, MBA; Richard Sams, MD, MA; 
and Mary Carpenter, PharmD Medical College of Georgia at Augusta University, Augusta, Georgia
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Hepatitis B: Screening, Prevention, Diagnosis, and Treatment 



Nicola Charlton MD MPH DBIM | Hepatic Diseases | R&D

Chin Med J 2009;122(1):98 -10; Vaccination against hepatitis B
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Vaccination Against Hepatitis B
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Hepatitis C
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Difference Between
Hepatitis B and Hepatitis C
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Hepatitis C therapies – BMJ
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Hepatitis C
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10-year Cumulative 
Incidence



Mortality from Cirrhosis and 
Hepatocellular Carcinoma before 
and after anti-virals

Mortality from Cirrhosis and Hepatocellular Carcinoma before and after anti-virals HepatoBiliary Surg Nutr 2 0 1 9 ;8 (3 ):3 0 7 -
3 1 0  |  http:/ / dx.doi.org/ 1 0 .2 1 0 3 7 / hbsn.2 0 1 9 .0 1 .2 1
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• Autosomal recessive  disorder of copper metabolism

• 3 0 % have cirrhosis  on diagnosis

• 3 0 ,0 0 0 -4 0 ,0 0 0  people  worldwide

• 2 ,0 0 0 -3 ,0 0 0   cases  in US

• 1 :0  a carrier 

• Ceruloplasmin prote in helps  excrete  copper from body

• Affects  liver, kidneys, nervous systems, rbc’s-haemolytic 
anaemia

• Parkinsonism, mood disorders

• Kayser-fle ischer ring-golden ring around cornea

Wilson’s Disease
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Wilson’s Disease (Eurowilson)
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• Autosomal recessive causes increase in iron absorption

• Iron accumulates as ferritin and hemosiderin in various 
organs

• Liver, pancreas, heart, joints, skin, thyroid
• Cirrhosis, diabetes, cardiomyopathy, arthritis

• Diagnosis

• Elevated serum iron and serum ferritin
• Elevated iron saturation (transferrin saturation)

• Decreased total iron-binding capacity -tbic

• Liver biopsy-shows iron concentration
• Genetic testing

• Treatment phlebotomy

30Nicola Charlton MD MPH DBIM | Hepatic Diseases | R&D

Hemochromatosis
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Hemochromatosis
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Hepatic Cysts and Abscesses 

01
Autosomal dominant, usually 
associated with polycystic 
kidney disease, treatment 
usually unnecessary

0302
Tapeworm infection

04
Polycystic Liver Cysts Hydatid Liver Cysts Pyogenic Abscess Amoebic Liver Abscess-

entamoeba Histolytica
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• Generally benign

• Women 15 -4 0  years

• Oral contraceptives , anabolic s teroids

• Malignant transformation is  low

• Resection if greater than 5  cm

• May rupture

Hepatic Adenoma
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Incidental Liver Lesions 
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Hepatocellular carcinoma

35

80% of primary liver cancers

Majority  of HCC in Africa and Asia

2 types- Fibrolamellar and non-Fibrolamellar which is 
caused by hepatitis B and C

Causes-cirrhosis, chemical 
cargcinogens,hemochromatosis,Wilson’s disease, 
hepatic adenoma, cigarette smoking
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Autoimmune Hepatitis
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• Autoimmune:  body attack your own cells

• Female/male 4:1

• HLA- genes on chromosome 6 – part of immune 
system-abnormalities of self -proteins  {HLA-DR3 
and HLA-DR4]

• Hashemites’ thyroiditis, Celiac and Graves disease

• Asymptomatic to cirrhosis

• ALT and AST elevated

• Type 1- 80% -ANA,ASMA adulthood

• Type 2- ANLKM-1 – young women, more severe 
prognosis
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Changing terminology from alcoholic vs  non-alcoholic 
dis tinction- 2 0 -2 5 % of adults  population affected or 1.5  B

Autoimmune hepatitis

Chronic cholangiopathies

Increasing as  viral hepatis  is  decreasing and vaccination 
rates  improve

Fibrosis  is  reversable  as   after successful bariatric 
surgery or viral hepatitis  treatment.

37

Metabolic Fatty Liver Disease [MAFLD]



Nicola Charlton MD MPH DBIM | Hepatic Diseases | R&D 3 8



39

• NAFLD- most common liver disorder in the  Western industrialized countries  ,about 3 0 -3 5 %

• Risk factors- Metabolic Syndrome: central obesity, type  2  diabetes , dyslipidaemia, insulin resis tance , NAFLD is  “de  
facto” to be  a part of the  metabolic syndrome

• Associated factors  of disease  progress ion: older age , e levated BMI,ETOH consumption

• Natural his tory of NASH/ NAFLD mirrors  metabolic syndrome- CVD is  primary

• Progression to  cirrhosis  and hepatocellular cancer s till small -3 %-5 % over 3 0 -5 0  years  rather than 2 0 -3 0  with 
infectious causes

• Progression fibrosis : about 5 0 % stable ,3 0 % progress  and 2 0 % improve

• HCC-NASH less  often diagnoses than in those  with Hepatitis  C and can develop without cirrhosis

Inflammation + s teatosis= s teatohepatitis

• Metabolic-associated s teatohepatitis
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Epidemiology of Non-Alcoholic Fatty liver Disease 
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Mortality and BMI and waist Circumference in NAFLD 
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• Chronic liver injury

• Fibrosis  is  a wound healing response to damaged tissue

• Major cause  of global mortality and morbidity

• Most common cause is  viral hepatitis

• Non-alcoholic and alcoholic liver disease-metabolic 
liver disease

• Several months to years , not clear when becomes non-
reversable

• Activated s te llate  cells  and fibroblasts

• Balance of matrix production and matrix degradation

• Liver architecture  changes

• Increase  in ALT and AST

• Fibrosis  needs to proceed HCC but how fibrosis  
promotes cancer is  unclear

41

Fibrosis
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Hepatic Fibrosis -- Role of Hepatic Stellate Cell Activation- Medscape- Jul 16, 2002.

4 2

Hepatic Fibrosis: 
Role of Hepatic Stellate 

Cell Activation
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Ease of assessment in Liver Fibrosis

ease of use
indirect blood tests -NITS- non-invasive 
fibrosis tests

elastography
.

Direct Blood 
tests

Magnetic 
resonance 

Elastography
.
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• NAFLD Fibrosis  Score

• Fibrosis-4

• Bard score

• AST to PLT Ratio (APRI)

• AST to ALT Ratio (AAR)

• FibroMeter

• eLIFT

• HEPAMET Score

• FibroTest

Fibrosis Scores: Non-Invasive 
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• Chronic liver disease: where fibrosis replaced damaged 
or dead hepatocytes

• Irreversible

• Alcoholic liver disease is most common

• Chronic hepatis B and C

• Drugs: methotrexate, acetaminophen toxicity

• Liver biopsy is gold standard diagnosis

45

Cirrhosis 

Child-Pugh score predicts severity: ascites, 
bilirubin, encephalopathy, inr ratio, albumin
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Bilirubin 
Metabolism
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Cholithiasis, 
Choledochal Lithiasis, 
Intrahepatic Stones

©Elsevier, Inc – Netterimages.com
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• Autoimmune disease  were  T cells  of the  immune system attack the  ce lls  
that line  the  bile  ducts  of the  liver

• Associated with other autoimmune diseases; interplay of genetics  and 
environment leads to loss  of se lf-tolerance

• Male: female  is  9 :1  ratio

• Makes antibodies  to mitochondria or AMA ,which is  e levated in the  
blood- molecular mimicry

• Bile  leaks out of ce lls  and  cause  inflammation

• Destroyed cells  eventually  cause  fibrosis  than  cirrhosis

• Rarely lead to liver cancer

• Generally found in an asymptomatic phase  from elevated liver enzymes 
on routine  blood tes ts

• Secondary PBC: same clinical picture  but damaged bile  duct ce lls  from a 
tumour so s imilar picture  but no anti- mitochondrial antibodies  

Primary Biliary 
Cholangitis ( PBC)
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• Diagnosis   2 / 3  : evidence of cholestasis  with an alp 
e levation, presences of the  ama autoantibody (10 % 
are  neg), his tologic evidence of destruction of liver 
ce lls

• Associated with other autoimmune diseases

• DDX: drug induced liver disease , sarcoidosis , 
amyloidosis  of liver

• Medications s low progression and people  who have 
a biochemical response  criteria do very well with a 
normal life  expectancy

• GLOBE score: serum bilirubin, alp, age  at onset, 
plate let count after one  year of therapy, albumin: 
es timates   the  difference  in survival

4 9

PBC



Gallbladder Cancers
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• Generally advanced when found, only 1in 5 are in 
an early stage

• 4,500 deaths in US a year from gallbladder cancer

• Rare and mainly adenocarcinomas

• Papillary adenocarcinoma- better prognosis

• Gallbladder polyps maybe pre-cancerous and most 
over 10mm are resected. less than 10mm very few 
are cancerous UNLESS has PBC

• 1% of removed gallbladders have a positive cancer 
on pathology 

• Porcelain gallbladders: contiguous calcification is a 
marker of cancer not segmental
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• The only organ that can complete ly regrow

• Second most common transplant after kidney

• The transplant survival very good short-term but s till poor long-term with most effects  from the  immunosuppress ive  
drugs causing malignancy

• 7,0 0 0  in US a year

• Regeneration of liver possible  even if 5 0 % removed

• Biliary ce lls  become stem cells  for the  hepatocyte

• Regeneration in mass not necessarily s ize

Liver Regeneration and Liver Transplant 
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Prometheus 
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Any questions?
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Thank you! 

Follow us

5454

Contact us

Nicky Charlton, MD, MPH, DBIM
UW R&D Senior Medical Officer, Globals  L&H
Nicola_Charlton@swissre .com
+1 -8 5 6 -4 4 6 -975 8

https://www.linkedin.com/company/swiss-re/
https://twitter.com/SwissRe
https://www.youtube.com/swissretv
https://www.instagram.com/swiss_re_group/?hl=en
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Legal notice

©2021 Swiss Re. All rights reserved. You may use this presentation for private or internal purposes but note that any 
copyright or other proprietary notices must not be removed. You are not permitted to create any modifications or 
derivative works of this presentation, or to use it for commercial or other public purposes, without the prior written 
permission of Swiss Re.

The information and opinions contained in the presentation are provided as at the date of the presentation and may 
change. Although the information used was taken from reliable sources, Swiss Re does not accept any responsibility 
for its accuracy or comprehensiveness or its updating. All liability for the accuracy and completeness of the 
information or for any damage or loss resulting from its use is expressly excluded. 
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