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Liver Disease ResearchLiver Disease Research

•• What is research?What is research?

•• Types of ResearchTypes of Research

•• Research in various types of liver diseasesResearch in various types of liver diseases

•• Funding for researchFunding for research

•• Future Research in  liver diseases Future Research in  liver diseases 

diagnosis and treatmentdiagnosis and treatment

What is Research?What is Research?

•• Main Entry: Main Entry: 1re1re··searchsearch
Pronunciation: riPronunciation: ri--'s&rch, 'rE's&rch, 'rE--""
Function: Function: nounnoun
Etymology: Middle French Etymology: Middle French recerche,recerche, from from recercherrecercher to go about to go about 
seeking, from Old French seeking, from Old French recerchier,recerchier, from from rere-- + + cerchier, serchercerchier, sercher to to 
search search ---- more at more at SEARCHSEARCH
11 :: careful or diligent searchcareful or diligent search
22 :: studious inquiry or examination; studious inquiry or examination; especiallyespecially :: investigation or investigation or 
experimentation aimed at the discovery and interpretation of facexperimentation aimed at the discovery and interpretation of facts, ts, 
revision of accepted theories or laws in the light of new facts,revision of accepted theories or laws in the light of new facts, or or 
practical application of such new or revised theories or lawspractical application of such new or revised theories or laws
33 :: the collecting of information about a particular subject the collecting of information about a particular subject 

•• From MerriamFrom Merriam--Webster DictionaryWebster Dictionary

Types of ResearchTypes of Research

��Basic ResearchBasic Research

��Clinical ResearchClinical Research

��Translational ResearchTranslational Research
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Basic ResearchBasic Research

•• Research using cells like liver cells Research using cells like liver cells 

(hepatocytes)(hepatocytes)

•• Research using animals (mice, Research using animals (mice, 

chimpanzees etc.)chimpanzees etc.)

Clinical ResearchClinical Research

•• Retrospective collection and analysis of Retrospective collection and analysis of 

data to evaluate epidemiology, prevalence data to evaluate epidemiology, prevalence 

natural history and outcome of treatmentsnatural history and outcome of treatments

•• Prospective study of above information Prospective study of above information 

about various liver diseasesabout various liver diseases

•• Drug trials for efficacy of new and Drug trials for efficacy of new and 

approved drugsapproved drugs

Research: Liver diseasesResearch: Liver diseases

•• Viral Hepatitis B , C and other virusesViral Hepatitis B , C and other viruses

•• Alcohol related liver diseaseAlcohol related liver disease

•• NonNon--alcoholic fatty liver diseasealcoholic fatty liver disease

•• Autoimmune Liver diseasesAutoimmune Liver diseases

•• Complications of CirrhosisComplications of Cirrhosis

•• Liver CancerLiver Cancer

•• Liver TransplantationLiver Transplantation

Research : Hepatitis BResearch : Hepatitis B

•• Vaccine Vaccine 

•• Treatment of Hepatitis B: new drugsTreatment of Hepatitis B: new drugs

•• Hepatitis B and liver cancerHepatitis B and liver cancer

•• Hepatitis B and liver transplantationHepatitis B and liver transplantation
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Hepatitis BHepatitis B

•• Vaccine available and protects for many Vaccine available and protects for many 

yrs.yrs.

•• Combination Hepatitis A and B vaccine Combination Hepatitis A and B vaccine 

availableavailable

•• All patients with liver disease should get All patients with liver disease should get 

vaccine against Hepatitis A and Bvaccine against Hepatitis A and B

• Highly immunogenic

• 97%-100% of children, adolescents, and adults 

have protective levels of antibody within 1 

month of receiving first dose; essentially 

100% have protective levels after second dose 

• Highly efficacious

• In published studies, 94%-100% of children 

protected against clinical hepatitis A after 

equivalent of one dose

HEPATITIS A VACCINES

HEPATITIS A VACCINES

Age Volume 2-Dose 
Schedule
Vaccine (yrs) Dose (mL) (mos) 

HAVRIX ® # 2-18 720 (EL.U.*) 0.5 0, 6-12

>18 1,440 1.0 0, 6-12

VAQTA ® ## 2-18 25 (U**) 0.5 0, 6-18

>18 50 1.0 0, 6-18

* EL.U. – Enzyme-linked immunosorbent assay (ELISA) units

** Units

# has 2-phenoxyethanol as a preservative

## has no preservative

Recommended Dosages of Hepatitis A Vaccines



4

Combination VaccinesCombination Vaccines

•• Combination of Hepatitis a and B vaccinesCombination of Hepatitis a and B vaccines

•• Twinrix : 18 yrs and older, combination of Twinrix : 18 yrs and older, combination of 

Havrix(720) and Engerix(20)Havrix(720) and Engerix(20)

•• Comvax : 6 weeks to 4 yrs, combination of Comvax : 6 weeks to 4 yrs, combination of 

Recombivax (%) and Recombivax (%) and PedvaxhibPedvaxhib

•• PediarixPediarix : 6 weeks to 6 yrs, : 6 weeks to 6 yrs, EngerixEngerix (10), (10), 

infanrixinfanrix (DTaP) and IPV(DTaP) and IPV

•• All require 3 dosesAll require 3 doses

Treatment of Hepatitis BTreatment of Hepatitis B

•• Current Approved DrugsCurrent Approved Drugs

Interferon, LamivudineInterferon, Lamivudine

Adefovir, EntecavirAdefovir, Entecavir

•• Drugs in Clinical TrialsDrugs in Clinical Trials

TenofivirTenofivir, , TelbuvidineTelbuvidine

•• Combination drugs in futureCombination drugs in future

Research: Hepatitis CResearch: Hepatitis C

•• Treatment of Chronic HepatitisTreatment of Chronic Hepatitis

Current TreatmentCurrent Treatment

New DrugsNew Drugs

•• Basic research  in VirologyBasic research  in Virology

Viral KineticsViral Kinetics

Viral resistanceViral resistance

•• Vaccine for prevention and treatmentVaccine for prevention and treatment

Nonresponder Growth Nonresponder Growth 
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Adapted from: Fattovich G, et al. Gastroenterology. 1997;112:463-472.

Natural History of HCV CirrhosisNatural History of HCV Cirrhosis
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Wait for New Agents to Be Developed: New Therapies Wait for New Agents to Be Developed: New Therapies 
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Clinical Trials: HCV Therapies in the PipelineClinical Trials: HCV Therapies in the Pipeline

NS3NS3--4A Protease inhibitor4A Protease inhibitorPh. IIPh. IIVXVX--950950Vertex PharmaceuticalsVertex Pharmaceuticals

Protease inhibitorProtease inhibitorPh. IIPh. IISCH 503034SCH 503034ScheringSchering--PloughPlough

Polymerase inhibitor Polymerase inhibitor Ph. IIPh. IIValopicitabine (NM283)Valopicitabine (NM283)Idenix PharmaceuticalsIdenix Pharmaceuticals

HCV E1 proteinHCV E1 proteinPh. IIPh. IIHCV E1 vaccineHCV E1 vaccineInnogeneticsInnogenetics

Therapeutic vaccineTherapeutic vaccinePh. IIPh. IIIC41IC41IntercellIntercell

TollToll--like receptor agonistlike receptor agonistPh. I/IIPh. I/IIActilonActilonTMTMColey Pharmaceuticals GroupColey Pharmaceuticals Group

NucleosideNucleosidePh. I/IIPh. I/IIANAANA--245245AnadysAnadys

VaccineVaccine

Polymerase inhibitorPolymerase inhibitor

Ph. IPh. I

Ph  IPh  I

HCVHCV--MF59 vaccineMF59 vaccine

HCVHCV--796796

Chiron/CSLChiron/CSL

ViroPharmaViroPharma

Fusion albumin + IFN alphaFusion albumin + IFN alphaPh. IIIPh. IIIAlbuferonAlbuferon--AlphaAlphaHuman Genome SciencesHuman Genome Sciences

rr--IFN betaIFN betaPh. IIIPh. IIIRebif Rebif ®®Ares Ares SeronoSerono

Thymosin alpha 1 immune modulatorThymosin alpha 1 immune modulatorPh. IIIPh. IIIZadaxinZadaxin®®SciSci--CloneClone

RBV prodrugRBV prodrugPh. IIIPh. IIIViramidineViramidine®®ValeantValeant

IFN (daily dose) + RBVIFN (daily dose) + RBVPh. IIIPh. IIIInterferon alfaconInterferon alfacon--11ValeantValeant

MultiMulti--subtype human alpha IFNsubtype human alpha IFNPh. IIPh. IIMultiferonMultiferonViragenViragen

LongLong--acting IFN alphaacting IFN alphaPh. IIPh. IIMedusaMedusa®® interferoninterferonFlamel TechnologiesFlamel Technologies

IFN gammaIFN gamma 11--b + Interferon alfaconb + Interferon alfacon--1+/1+/--RBVRBVPh. IIPh. IIInterferon gamma 1Interferon gamma 1--bbInterMuneInterMune

IFN omegaIFN omegaPh. IIPh. IIOmega IFNOmega IFNIntaricaIntarica

Oral formulationOral formulationPh. IIPh. IIIFN alphaIFN alphaAmarillo BiosciencesAmarillo Biosciences

Mycophenolic acidMycophenolic acidPh. IPh. IMycophenolic acidMycophenolic acidRoche PharmaceuticalsRoche Pharmaceuticals

Transfersome + IFN alphaTransfersome + IFN alphaPh. IPh. ITransfersomeTransfersome®® IFNIFNIDEAIDEA

DescriptionDescriptionStatuStatu
ss

ProductProductCompanyCompany Research: ASH and NAFLDResearch: ASH and NAFLD

•• Why only some people develop?Why only some people develop?

•• Associated factors for both conditionsAssociated factors for both conditions

•• Diagnosis of both conditionsDiagnosis of both conditions

•• Natural historyNatural history

•• PathogenesisPathogenesis

•• Treatment of ASH and NASHTreatment of ASH and NASH
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Treatment of NAFLDTreatment of NAFLD

•• No approved treatmentNo approved treatment

•• Treatments in trial: Vitamin E,  other Treatments in trial: Vitamin E,  other 

alternative medicinesalternative medicines

•• Drugs in trials: Drugs in trials: ursourso--deoxy cholic acid, deoxy cholic acid, 

rosiglitazone, Pentoxifyllinerosiglitazone, Pentoxifylline

Research: AIH and Overlap Research: AIH and Overlap 

SyndromesSyndromes

•• Causes of autoimmune liver diseasesCauses of autoimmune liver diseases

•• Diagnosis of  autoimmune hepatitis and Diagnosis of  autoimmune hepatitis and 

overlap syndromesoverlap syndromes

•• Treatment for both diseasesTreatment for both diseases

AIH : TreatmentAIH : Treatment

•• Relapse after drug withdrawalRelapse after drug withdrawal

•• Drug toxicityDrug toxicity

•• Treatment failure despite compliance Treatment failure despite compliance 

(9%)(9%)

•• Incomplete response (13%)Incomplete response (13%)

AIH : Evolving TherapiesAIH : Evolving Therapies
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Normal Biliary tractNormal Biliary tract Primary Biliary CirrhosisPrimary Biliary Cirrhosis

•• Chronic Cholestatic Liver DiseaseChronic Cholestatic Liver Disease

•• Female to male  ratio  9:1Female to male  ratio  9:1

•• Etiology  unknownEtiology  unknown

•• ? Autoimmune? Autoimmune

•• Genetic factors, HLA relationshipGenetic factors, HLA relationship

•• Epidemiology: variability due to case Epidemiology: variability due to case 

findingfinding

Diagnosis Of PBCDiagnosis Of PBC

•• Lab. Tests : elevated  Lab. Tests : elevated  AlkAlk. . PhoshPhosh. >3. >3--5 5 

times normaltimes normal

•• AntiAnti--mitochondrial  antibodymitochondrial  antibody

•• Imaging Studies : normal cholangiogramImaging Studies : normal cholangiogram

•• Liver biopsyLiver biopsy

Complications Of PBCComplications Of PBC

•• Chronic Cholestasis :             Jaundice, Chronic Cholestasis :             Jaundice, 
hyperpigmentation,pruritus,Steatorrheahyperpigmentation,pruritus,Steatorrhea, , 
malabsorption of fat soluble malabsorption of fat soluble 
vitamins,Osteoporosis,Osteomalacia,hypervitamins,Osteoporosis,Osteomalacia,hyper
cholesterolemiacholesterolemia..

•• Biliary Cirrhosis :Biliary Cirrhosis :

portal portal hypertension,varicealhypertension,variceal
bleeding,ascitesbleeding,ascites
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Treatment OF PBCTreatment OF PBC

•• Symptomatic: CholestyramineSymptomatic: Cholestyramine

Fat soluble vitaminsFat soluble vitamins

•• Specific Rx : none provenSpecific Rx : none proven

various various immunosupressiveimmunosupressive

agentsagents

Ursodeoxycholic acidUrsodeoxycholic acid

•• Liver  TransplantationLiver  Transplantation

Primary Sclerosing CholangitisPrimary Sclerosing Cholangitis

Research: Complications of Research: Complications of 

CirrhosisCirrhosis

•• Portal hypertension and varicesPortal hypertension and varices

•• Ascites and spontaneous bacterial Ascites and spontaneous bacterial 

peritonitisperitonitis

•• Hepatorenal syndromeHepatorenal syndrome

•• Hepatic encephalopathyHepatic encephalopathy

•• Drugs in patients with cirrhosisDrugs in patients with cirrhosis

•• Reversal of cirrhosisReversal of cirrhosis

Portal HypertensionPortal Hypertension

•• Esophageal varicesEsophageal varices

•• Gastric varicesGastric varices

•• Portal hypertensive gastropathyPortal hypertensive gastropathy

•• GI Bleeding, anemiaGI Bleeding, anemia
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Esophageal VaricesEsophageal Varices Bleeding Esophageal VaricesBleeding Esophageal Varices

Variceal bandingVariceal banding Portal HypertensionPortal Hypertension

•• Banding of esophageal varicesBanding of esophageal varices

•• SclerotherapySclerotherapy

•• Oral drugs: propranolol, nadololOral drugs: propranolol, nadolol

•• IV octreotideIV octreotide

•• TIPSTIPS

•• SurgerySurgery
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Hepatic EncephalopathyHepatic Encephalopathy

•• Current treatments: Lactulose, antibiotics, Current treatments: Lactulose, antibiotics, 

nutritional supplementsnutritional supplements

•• New Treatments : new antibiotic rifaximinNew Treatments : new antibiotic rifaximin

Sodium Benzoate, Sodium Benzoate, 

Research ; Liver CancerResearch ; Liver Cancer

•• Best way to screen patients at high riskBest way to screen patients at high risk

•• Treatment of liver cancer and new Treatment of liver cancer and new 

modalitiesmodalities

•• New drugs for treatment and prevention New drugs for treatment and prevention 

of liver cancerof liver cancer

•• Role of liver transplantationRole of liver transplantation

•• Why some patients develop liver cancer/Why some patients develop liver cancer/

Funding for Liver Disease ResearchFunding for Liver Disease Research

•• Various organizations                                           Various organizations                                           

NIH, NIDDK, ALFNIH, NIDDK, ALF

Academic centersAcademic centers

Other not for profit organizationsOther not for profit organizations

•• Drug company sponsored researchDrug company sponsored research

New Drugs studiesNew Drugs studies

Approved drugs for new useApproved drugs for new use

PostPost--marketing studymarketing study
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Internet Sites For InformationInternet Sites For Information

•• Liverfoundation.orgLiverfoundation.org

•• Nih.govNih.gov,   ,   niddk.nih.govniddk.nih.gov

•• ClinicalTrials.govClinicalTrials.gov

•• VA sponsored researchVA sponsored research

•• Academic Center websitesAcademic Center websites

•• IllinoisIllinois--liver.orgliver.org

Thank you for your attentionThank you for your attention


