
Introduction

ÅChronic hepatitis B, C (and D) are leading 
cause of cirrhosis and HCC

ÅImportant indication for liver transplantation

ÅGlobal epidemiology not well understood

ÅBetter understanding of prevalence, diagnosis 
rate, treatment rate and burden of disease 
required

ÅNeed to understand historical and future 
trends hepatitis C morbidity



Complications of persistent infection with 

hepatitis B,C,D or coinfection

Å Chronic hepatitis       Cirrhosis

Å Variceal bleeding

Å Ascites

Å Subacute bacterial 
peritonitis

ïBacterial infections

Å Hepatic encephalopathy

Å Portal hypertension

Å Thrombocytopaenia and 
neutropaenia

Å Portal vein thrombosis

Å Renal impairment

Å Hyponatraemia

Å Hepatocellular carcinoma

Å Nephrotic syndrome

Å Lipid abnormalities

Å Osteopaenia

Å Skin disorders

Å Lymphoma (hepatitis C)

Å Vasculitis

Å Insulin resistance

Å Type 2 diabetes

Å Autoimmune disorders

Å Cardiovascular mortality



Other complications

Å Coinfection: 

Å Transmission: social 

networks

Å Incarcerated population

Å liver disease in HIV

Å Psychogical and 

neurocognitive morbidity

Å Health inequalities

Å Morbidity associated with 

risk behaviour

Å Complications of treatment

Å Medical treatment

Å hepatic resection, 

embolisation targeted 

therapy

Å Complications of liver 

transplantation



Estimated HCV Prevalence by 

Region

J Perz et al., CDC, unpublished data, 2002

Not  included in a WHO region

< 1.0%

1.0% - 1.9%

2.0% - 2.9%

> 2.9% Global Anti-HCV Prevalence 

2.2% 130,000,000 Positives



Current burden of HCV disease

ïThe pool of existing cases of liver disease is due to 

past infection.

ïHCV not identified until 1989

ïBy then had infected 10ôs of millions of people 

worldwide

ïAlso following WWII, increasing use of blood 

products and injecting drug use

ïUnsafe therapeutic injections contributed



Excess Mortality HCV in Scotland

Record linkage 
a.Cumulative annual HCV diagnoses 1991 and 2006 (n=20 749). 

b. Annual numbers of linked hospital episodes and bed days

McDonald et al Epid and Infection epub 2010 



All cause morbidity and fitted episodes

Diagnosed HCV positive

n Person-

Yr

Rate SMR

All 62921 99 649 79 3.41

Age <25 4912 8574 55 4.8

Age >65 3093 2193 231 2.4

McDonald SA et al Epid and Infection epub 2010 



Liver related morbidity Diagnosed HCV 

positive

n Rate SMR

All 29491 27 41

Age <30 3222 13 81

Age >60 1589 83 73

McDonald SA et al Epid and Infection epub 2010 



Other models for disease

ÅNumerous authors developed Markov 

models to estimate the disease burden 

ÅHowever, all forecasts are complicated by 

the uncertainty in key assumptions.  

ïWill current trends continue at same rate?

ÅWill introduction future treatments impact on 

morbidity?

ÅChange in government policy?

ïNecessity to build models



Davis G et al Gastroenterology 2010;138:513ï521

Number of cases by year of cirrhosis by gender and age

Stacked prevalence



Projected number of cases by year of decompensation and HCC

Davis G et al Gastroenterology 2010;138:513ï521



Lok et al GASTROENTEROLOGY 2009;136:138ï148



Omland etJournal of Hepatology 2010 vol. 53 36ï42



Applying a systems approach

ÅLimited data sources
ÅBiased samples not representative 
ÅSystems approach to build a simulation model
ÅInflows and outflows: dynamic
ÅWhen inflows of population outweigh the outflows, 

the size of the group will increase
ÅConversely, the size of the population will decrease 

when outflows are higher than inflows.  
ÅThe benefit of this approach is that it does not require 

accurate information except for the relative size of 
populations moving in and out.

Kershenobich D, Razavi H, Cooper C, Alberti A, Dusheiko G, Pol, S, Zuckerman E, Koike K, Han K, Wallace C, 
Zeuzem S, Negro F

I-C3 coalition and Kromite



Diagnosed Populations
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The flow rates can 

change over time

Virïviremic, UC - uncured

A systems dynamic modeling framework

Kershenobich D, Razavi H, Cooper C, Alberti A, Dusheiko G, Pol, S, Zuckerman E, Koike K, Han K, Wallace C, 
Zeuzem S, Negro F

I-C3 coalition and Kromite



Results

ÅMortality rate among hepatitis C infected individuals 
determined to be higher than the general population 
ÅMortality key driver of future prevalence. 
ÅHCV-infected individuals do have a higher mortality 

rate than the general population.  
ÅLiver related mortality is higher among HCV-infected 

individuals relative to the general population.  
ÅThere is a noticeable increase in liver related mortality 

rate after the age of 45 as the disease progresses
ÅThird, mortality due to IDU overshadows all other 

causes of mortality in individuals 15-44 years 

Kershenobich D, Razavi H, Cooper C, Alberti A, Dusheiko G, Pol, S, Zuckerman E, Koike K, Han K, Wallace C, 
Zeuzem S, Negro F

I-C3 coalition and Kromite



Correlation
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Control of infection

ÅSafe blood transfusion

ÅSafe injections

ÅEducation

ÅPreventing iv drug use

ÅTreatment attempt to control the disease
ïAppropriate treatment stratification

ïSide effects and high cost; despite pharmaco-economic value

ïWorldwide sales of hepatitis C drugs risen to £3 billion

ïTreatment consumes considerable health care resources

ïMust be affordable to most

ÅOther co-morbid conditions /modifiable factors
ïAlcohol, obesity, coinfection HBV HCV



Worldôs hepatitis B disease 

burden is high

Past/present infection ~2 billion

Chronically infected 350ï400 million

Deaths from cirrhosis 200.000/year

Deaths from HCC 300.000/year

Ranked cause of death 10th worldwide

Perz, J Hepatol 2006; 45: 529-538

Fattovich et al



Incidence of cirrhosis in chronic hepatitis B

Fattovich, J Hepatol 2008; 48: 336-352

Combined data from published studies

13

8

38

17

Fattovich, J Hepatol 2008; 48: 336-352



Natural history of cirrhosis type B

Annual incidence decompensation                    ~3-4% 

Annual incidence HCC                                       ~2-4% 

5-yrs probability in compensated cirrhosis : 80-85%

5-yrs probability after decompensation: 15-30 %

Survival

Eurohep, Am J Gastroenterol 2002; 97:2886-95

9%

16% 

86%



HBV-DNA levels (> 104 cp/ml), HBeAg positivity, increasing age, male sex, 

cirrhosis  independent predictors of liver-related death

Liver cancer  mortality

HBV-DNA (cp/ml) RR

< 300

1.0-9.9 x 10 4

1.0-9.9 x 10 5

> 1.0 x 10 6

1.0

2.1
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5.7

Iloeje UH, Clinical Gastroenterol Hepatol 2007: 5: 921-931

Level of  HBV DNA (PCR-assays)  at entry & risk of 

liver-related mortality

REVEAL STUDY:  3653 HBsAg untreated asian carriers

mean follow-up 12.5 yrs Ÿ 159 died from  liver-related causes

cirrhosis mortality
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P < 0.001 
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Fattovich G, Gut 2008; 57: 84-90 



üHigh level HBV replication and long duration of active 
hepatitis  important predictors of adverse clinical 
outcome

üSustained suppression of HBV replication (inactive 

carrier state) before the onset of cirrhosis 

ü favorable prognosis (with similar survival compared 

to uninfected individuals in caucasians)

üTreatment forms part of the control of the disease

Natural history of chronic hepatitis B: conclusions


