Dissertation on

“APRI SCORING AS A PREDICTOR OF HEPATIC
FIBROSIS IN PATIENTS WITH CHRONIC
HEPATITIS B AND / OR C INFECTION
IN COMPARISON WITH FIBROSCAN”

Submitted in Partial Fulfillment of
Requirements for

M.D.DEGREE EXAMINATION

BRANCH -1 INTERNAL MEDICINE

THE TAMIL NADU DR.M.G.R.MEDICAL UNIVERSITY

CHENNAI

INSTITUTE OF INTERNAL MEDICINE
MADRAS MEDICAL COLLEGE
CHENNAI -600003
APRIL — 2017




CERTIFICATE

This is to certify that the dissertation titlePRI SCORING AS
A PREDICTOR OF HEPATIC FIBROSIS IN PATIENTS WITH
CHRONIC HEPATITIS B AND / OR C INFECTION IN
COMPARISON WITH FIBROSCAN " is a bonafide work done
by Dr.VIDHYALAKSHMI.C.K. , Post graduate student, Institute of
Internal Medicine, Madras Medical College, ChenrdB, in partial
fulfillment of the University Rules and Regulatiofer the award of
Degree of MD General Medicine (Branch — 1), tnt Medicine, under

our guidance and supervision, during the acaderac 014 — 2017.

Prof. Dr.S.MAYILVAHANAN.M.D., Prof. Dr.R.P ENCHALAIAH. M.D.,
Director and Professor, Professor of madic

Institute of Internal Medicine, Institute of Imbal Medicine
Madras Medical College & Madras Medical Colleg§e

Rajiv Gandhi Govt General Hospital Rajiv Gandlov&General Hospital
Chennai — 600 003 Chennai — 600 003

Prof. Dr. M.K.MURALITHARAN .M.S.M.CH,,
DEAN
Madras Medical College &
Rajiv Gandhi Government General Hospital,
Chennai — 600 003



DECLARATION

| solemnly declare that the dissertation titfddPRI SCORING
AS A PREDICTOR OF HEPATIC FIBROSIS IN PATIENTS WITH
CHRONIC HEPATITIS B AND / OR C INFECTION IN
COMPARISON WITH FIBROSCAN” is done by me at Madras
Medical College, Chennai - 600 003 during the perio April
2016 to September 2016 under the guidance and \gsipar of
Prof. Dr. R.PENCHALAIAH submitted to the Tamilnadu Dr.M.G.R
Medical University towards the partial fulfilmenot requirements for the

award of M.D. DEGREE IN GENERAL MEDICINE (BRANCH)I

Place : Chennai Dr.VIDHYALAKSHMI.C.K.

Date Post Graduate,
M.D. General Medicine,
Rajiv Gandhi Govt. General Hospital
Chennai — 600003



ACKNOWLEGEMENTS

At the outset, | would Ilike to thank Prof.Dr.
M.K.MURALITHARAN.M.S.M.CH ., Dean, Madras Medical College,
for having permitted me to conduct the study ané tise hospital
resources.

| express my gratitude t€rof.Dr.S.MAYILVAHANAN .M.D.,
Director and Professor, Institute of Internal Meake, for his inspiration,
advice and guidance in this study.

| am indebted to my chiefProf .Dr. R.PENCHALAIAH.M.D .,
Professor, Institute of Internal Medicine for gisdance and motivation
throughout the study.

| am extremely thankful to Assistant Professors Médicine
Dr. SIVARAMAKANNAN. M.D. and Dr. DAMODHARAN.M.D.
for guiding me with their corrections and promplpheendered whenever
approached.

| am thankful to my sisterMs.PADMA and my co-pg
Dr.S.PRABHAKARAN for helping me in completing my thesis.

In conclusion, | wish to thank all the professoisssistant

professors and the technical staff in Instituténdérnal Medicine

Last but not the least, | wish to thank all theigras without whom

the study would have been impossible.



CONTENTS

S NO TITLE PAGE NO
1 INTRODUCTION 1
2 AIMS AND OBJECTIVES 3
3 REVIEW OF LITERATURE 4
4 MATERIALS AND METHODS 53
5 OBSERVATION AND RESULTS 56
6 DISCUSSION 94
7 LIMITATIONS 97
8 CONCLUSION 98
9 BIBLIOGRAPHY
10 | ANNEXURES

% PROFORMA

% ETHICAL COMMITTEE APPROVAL

% TURNITIN PLAGIARISM
SCREENSHOT
% DIGITAL RECEIPT

s PATIENT INFORMATION SHEET

(ENGLISH AND TAMIL)

s PATIENT CONSENT FORM
(ENGLISH AND TAMIL)

% MASTER CHART




INTRODUCTION



INTRODUCTION

Chronic liver disease is considered as a globaleigeday as it
often leads to liver cirrhosis and hepatocellularc;moma, which is
initially characterized by fibrosis in the liveriier fibrosis' occurs due to
a longstanding damage to the liver, that is assmtiavith excess

accumulation of extracellular connective tissueqiro

The main etiologies of hepatic fibrosis luate longstanding
infection of hepatitis B and Hepatitis C , alcohdrdinks, and non-
alcoholic steatohepatitis of liver (NASH).The acadation of
extracellular connective tissue protein will disteepatic architectures by
forming excessive fibrous tissue and resulting he tlevelopment of
hepatic nodules. Once the nodules have been dedkltipe condition is

defined as cirrhosis.

Liver biopsy, eventhough being an invasive methed,still
regarded as standard criterion for determining tfage of fibrosis. As
there are so many obstacles, complication and exgercost of the
invasive method, numerous studies have proposedgmaktic method

for fibrosis staging using non-invasive methods.

Liver fibrosis can be measured by FibroSsagnificantly, in
consistent with or equal to the liver staging mageliver biopsy. The
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diagnostic accuracy of FibroSéas higher in comparison to biomarkers

to evaluate the stage of liver fibrosis.

FibroScan offers some advantages compared todieesy since it
Is a rapid and painless test with less interp@tagrror. Evaluation of
liver fibrosis using non-invasive method may als® done byAPRI

Score.

By comparing some of simple laboratorykees, the methods can
predict those patients with chronic hepatic disedse are progressing to
fibrosis, thereby, treatment can be initiated earlio control further

complications.

The primary aim of the study is to compare tbredictive value of
aspartate aminotransferase to platelet ratio ifd&RI) with Fibro Scan
as a confirmatory tool for predicting liver fibregn patients with chronic

hepatitis B and C infection .
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AIMSAND OBJECTIVES

Comparison of the accuracy between aspartate aramsberase
(AST) to platelet count ratio index(APRI) value Ftbroscan to predict

fibrosis of liver in patients with chronic Hepatitd and/or C patients .
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REVIEW OF LITERATURE

HEPATITISB INFECTION

About 4000 lakhs people in the world are infecteth wepatitis B
virus chronically. Most of these individual won't xgerience
complications, but around 15% to 40% would havguskae as cirrhosis

or hepatocellular carcinoma and die prematurely.

The rate of acute hepatic faiftisecondary to Hepatitis B virus is
declining, so the number of cases for liver traasftion for chronic
hepatic failure. This decline is mostly due to wigtaccination programs

along with use of antiviral therapy.

From a global perspective, global impleragoh of early-life
vaccination programs among high- and intermedisteaountries would
ultimately had the greater effect on liver diseasseciated mortality

among near future generations.



EPIDEMIOLOGY

Geographic Distribution and Sour ce of | nfection

The prevalence of HBV infection vary consideralwypridwide.

* In regions that are highly endemic, as those ofttgzastern Asia,
China, and most regions of Africa, 9% of the peopére chronic
HBV carriers, thus, the lifetime risk of infectiowaries from 65%
to 75%. In the above areas, the mother to childstrassion and
horizontal spread amongst the adolescents areriime gource of
transmission. Approximately,65% of the populatgiobally are
residing in areas of highly endemic HBYV infection.

» Regions of intermediate risk would include Southd&farope,
Japan, India, Soviet Unibnand north Africa. In these areas, the
risk of acquiring the infection is between 30% &086. Horizontal
transmission involves a broad age range, but nabmaposure
also tends to be common.

 Areas of lower prevalence includes Northern Amerivdest
Europe, Australia, where the risk of acquiring HésaB infection
Is around 20% and the transmission is predominamyzontal

amongst young adults.



The Summit on

HBV Resistance

Geographic Distribution of
Chronic HBV Infection

HB=zAg Prevalence

B e - High

B 2%-T% - Intermediate
B <2% —Low

INFECTIVITY

HBV is transmitted primarily by percutaneous andotigh
exposure of mucous membrane to infected body fludpatitis B Virus
is 50 to 100 times more infectious as HIV and b8 more infectious as
Hepatitis C. HBeAg seropositivity points toa thectf that there is a
higher risk for perinatal transmission, followingedle prick exposure

and among the household contacts.

Detection of HBV DNA by newer sensitive tadjues like PCR in
body fluids, other than stool that is not mixedhwilood. Eventhough,
HBV replication occur primarily in liver cells, pgence of viral
intermediates and those of virally proteins in ssitikke adrenal gland,

colon, skin serves as extrahepatic reservoir fi@ctrous source of virus.



VIROLOGY

HBV is a small DNA virus belonging to therfdy Hepadnaviridae.
Hepatitis B virus is a small virus which has a D§é&nomic structure and
a double-stranded structure. The genome consistaraind 4 open
reading frames, a design where several other gewedap and also

utilises the same DNA for encoding different progeof virus.

The important 4 viral gene components include Core gene,

Surface gene, X, and the polymerase genes.

v’ Core[C] genome helps in encoding the core nucleocapsid
component, necessary for packaging of virus and H8eAg
production .

v Surface [S] gene aids in encoding the pre-S1, grea8d also S
protein

v’ X gene encode a X protein, with transactivatingperties and

plays an prime role in hepatocellular carcindaranation.



Hepatitis B virus genome organisation

v' Polymerase genome has a large open reading fraireelps in
encoding a protein with those functions that arecied for DNA
replication(including priming, RN- and DNAdependent DN/

polymerase)



STRUCTURE OF HEPATITIS B VIRUS

Cl'ﬁ’luhl € The MeGeaw-Hill Comparves, Ine. Permmsian isguired 197 rpeodulion o msplay
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VIRAL REPLICATION

HBV being a DNA virus, process of replicationcac primarily
with the aid of an RNA intermediate and also regun viral reverse

transcriptase enzyme. The Mutation rate is muchédridor Hepatitis B



virus in comparison to other DNA viruses (around@@o 1020 point

mutations per day). .

Due to genomic overlap, some of these siteatations in 1 ORF
(e.g., the polymerase gene) might result in sttgin of amino acid in

overlapping Open reading frame.

Replication of hepatitis B virus usually begvith encapsidation of
viral RNA. HBV DNA polymerase tends to reversenseribe these
RNA into a negative-strand HBV DNA, thus in turmse as templates

for positive-strand synthesis resulting in a pagtidsDNA

genome.

Concurrent with synthesis of HBV DNA, nuatepsid also
undergoes maturation, however,through a differenechanism,
interacting with S protein initiating assembly ofirus in the
[ER]endoplasmic reticulum. S protein is synthesizethe endoplasmic
reticulum, and monomers aggregate excluding thdé hwmmbranous
proteins which ultimately buds into lumen as sudviparticles.Once
formed, HBsAg tends to undergo glycosylation in thelgi apparatus

and the endoplasmic reticulum.
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Noninfectious viral particles (filamentous aell as spherical forms)
are secreted in greater number in comparison tanedtvirions. These
subviral particles may exceed virions by a varidhlor of 102 to 105
in number and will accumulate up to concentratiohseveral hundred

micrograms per ml. of serum.
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GENOTYPES

Genomic classification depending on comparisong@ifomes had

showed 10 genotypes and numerous subtypes of HBV.

» Genotype A ,the prominant genotype seen in UnitadeS, North
Europe.

* Genotypes B / C are mostly confined to East Asth@ro the Far
East populations.

 Genotype D were found globally, however with  higthe
prevalence in the Middle East, and Southeast'Asia

* Genotype E is prevalent in West Saharan areas.

* Genotype F noted in Central parts of America.

* Genotype G had been noted in the France.

* Genotype H prevails in parts of Mexico.

» Genotypes | and J were the most recently discovanedhad been

observed in Ryukyu Islands in Japan and Vietnampeets/ely.

The strongest clinical association appeal®to

12



(1) Seroconversion of HBeAg would occur in patientgh HBV

genotype B prior to genotype C.

(2) The therapy response with interferon (IFN) istté&r amongst
genotypes A and B than with C and D .The viral ggoes might have an

effect on the hepatocellular carcindma

Clinical Associations

» Seroconversion of HBeAg: hepatitis B < C virus

» Response to Interferamtreatment: A>BC >D

* Frequency of Precore or core promoter mutant: ¢pestA and F
* Progression of Hepatic disease :.B < C

» Evolving chronic hepatic failure: A < non-A

* Risk of Hepatocellular carcinoma: hepatitis B > C.

MUTATIONS

Most of mutations in genomic structure areniified by comparing
sequences of nucleotide with that of wild-type HBMt doesn’t alter

the amino acid sequence in a particular ®RF

13



Hepatitis B Surface Antigen Gene

HBsAg gene mutants results due to a primary mutatiche HBsAg
gene or due to a mutation in DNA polymerase genengduantiviral

nucleoside therapy .

Once mutation appears, mutated virions wouddially becomes
selected immunologically as dominant form of virbdutations in the
HBsAg gene between positions of amino acid 12446 are important
as this region of HBsAg gene include the majorépitope which binds
to neutralizing antibody to HBsAg (anti-HBs). Theutation leads to
failure for detection of HBsSAg by commercial agsadepending on
binding to anti-HBs, to failure of neutralizationy bhepatitis B

Immunoglobulirt or of vaccination.

HBsAg gene-mutant HBV infection is accomgahiby anti-HBc
detection. Serum levels of HBV DNA can be variexthey are in
HBsAg carriers .Mutants need to be distinguishedhffoccult” hepatitis
B cases, which are linked to cryptogenic cirrhasisl increased HCC

risk.

14



Even in occult HBV infection, HBsAg negatipersons may have
detectable HBV DNA levels in the serum. Some ohthdight not have

evidence of serologic markers of infection (eagti-HBC).

Occult infection is primarily due to actigappression of replication
of virus with a result, HBV DNA is present in lowvels (<200 IU/mL)

by the action of host immune system.

PATHOGENESIS

Immune complesx

disecses

Immune comgabesxns ¢H B

Ab

Sy mptoms,

M

Antibody_ Prevent sprecc
lab) ~and disease

Mother s Vugiul Blood Semen Saliva
milk secrations

pMode of infection I

Transmission

-
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The severity of HBV-associated hepatic ineohent is due to
severity of immunologic response to the hepaBtisirus by the host.
Cellular and humoral responses are necessary foplete clearance with
a long-term protection for reinfection. Pathogemes$ disease is mainly

due to cellular immune responise

Antigen-specific T-cell response induction Wbbappen in lymphoid
organs, where the host T cells will attack viratigens . The above
process tends to result in maturation and expansi T cells that are
specific for viral antigens followed by movememt the liver, for

performing their effector function completely.

During an acute Hepatitis B infection, cdilimnate immune system
and hepatic-infiltrating Hepatitis B-specific CD8¢lls would clear HBV
DNA molecules from liver with the help of nonopathic mechanisms

mediated by cytokines.

Cytotoxic T lymphocyte aids in T-cell receptbinding to the
peptide-Major histocompatibility complex whose hbirgl on liver
surface will help in the infected cell being ditgdkilled and release of
the potential antiviral cytokines by already acdidh Cytotoxic T
lymphocyté .

16



Appropriate presentation of viral peptidesaquired for MHC class
[I-restricted CD4+ T cell recognition. Antiviral kines is produced by
the CD4+ cells which helps in neutralization of ilaotly production
thereby , limiting spread of virus during infectiaand also aids in

prevention of reinfection.

NATURAL HISTORY
Various phases of Hepatitis B infection obseraes

» Immune tolerance,
» immune clearance,
> Inactive carrier state, and

> Reactivation .

These consecutive phases are most likelgarapp in patients with

acquisition of hepatitis B early in life.

» The immune tolerance phase which is the earliest phase to be
recognized in patients with infection history attiior in early
years of life, characterized by:

v' Positivity of HBeAg,

v Higher HBV DNA levels ¥107 IU/mLY,

17



v' Lower to normal levels of serum aminotransferases,

v Minimal necroinflammation or fibrosis in the liver.

v’ Rates of HBeAg loss during this phase are low. riadal
transmission of HBeAg is one of several potentiachanisms in
the immunetolerance phase.

» After several decades only ,theimune active phase of HBV
infection often begins characterized by:

v' Elevated serum aminotransferase levels,

v" Lower HBV DNA than in the immune tolerance phase,

v' Histologic evidence of chronic hepatitis .

This apparent immunology is triggered by\ation against HBV are
poorly understood, though CD8+ CTL-involving lys§ infected liver

cells has been occurred .

Host immune system continues to put effodiagt the virus that may
result in seroconversion of HBeAg (HBeAg loss viltk development of
anti-HBe in the serum). HBeAg seroconversion matyaiways indicate
guiescent disease, as much as 30% of those whergmdHBeAg

seroconversion enter into a next phase of actiseadie that is caused by

18



the selection of HBeAg-negative mutants (precoretatman, core

promoter mutantion, or a combination of both).

At least half of these people demonstrateehfligctuations in HBV
DNA and aminotransferase levels every year, andgmton of both
active disease and exclusion of the inactive HBs#wgier state may need
serial assessments of serum Hepatitis B DNA antha@mansferase

levels.

» Most patients who undergo HBeAg seroconversion,dvan, enter
a third phaseiactive HBV carrier stage), which is characterized
by

v Normalization of serum ALT

v Low (<2000 IU/mL) hepatitis B DNA levels

v' Hepatic necrotic inflammation with fibrosis subsgladually.

» The inactive HBsAg carrier phase lasting for atiihe, some
patients might developreactivation, which may occur
spontaneously due to loss of immunological contradr viral
replication or can be as a consequence of immumpossgive
drug therapy.

» Reactivation is defined by the higher levels ofphlis B
DNA level reappearance in serum, with or without
seroreversion of HBeAg, and is often seen with acaable

19



rise in levels of serum ALT. In 20% of cases.h& immune
active phase of hepatitis B remains untreated,ameanticipate

cirrhosis to develop.

Various factors have been determined whratreiase the risk of

Cirrhosis.

s Elderly,

+ Male gender,

0‘0

The state of fibrosis at the time of presentation,

L)

» Ongoing Hepatitis B replication.

0

Combined infection with HDV, Hepatitis C , diV, are prone for a
higher rate of developing cirrhosis and HCC. Wk development of
cirrhosis ,major complications may occur: decompé&or of liver and

hepatocellular carcinoma.

The estimated annual frequency of developiryer
decompensation in Hepatitis B-associated cirrhigsi®bo to 8%, whereas

that of HCC is 2% to 4%.

20



Factors associated with an increased risk of HC{Tide:

+ male gender,

*

L)

» age 45 years or greater,

)

+ having a first degree relative with HCC,

*

L)

% the presence of cirrhosis,
* HBeAg positivity,
¢ reversion from anti-HBe to HBeAg positivity,

+» increased HBV DNA levels regardless of the HBeAajest

Chiidhood infaction Adultinfectian
|
* ! f ‘ '
90°% davalop chrome 10% spontanacusly Liilo ioe
; - e {ictenc <1% develop fulminant
Infall:hnn tlear the vins i) g bl
l
' : ' v
Norereglicalie — Chronio hepattis™ 95% clear the wius 5% develap chronic
camer® nfection
,—‘ |
40% davelop cirrhasis ' *
P Non-replicative . Chionic hepatis™
camer*
* Seropositive for hepatitis B surface anligen and hepalits B e '
antibody, seronegative for hepais B @ antigen 15-20% develop crrhosis
* Seropositive for hepalitis B surface antigen and e anligen,
saronagative for hepatitis B @ anfibody
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CHRONIC HEPATITISB

Acute Infection or symptomatic hepatitis historyusually absent
in patients with chronic Hepatitis B infection. @nsymptoms appear,
fatigue is the most predominant symptom, otheragppoor appetite and

malaise.

Patients remains asymptomatic at the time oftrested hepatitis.
Overlapping with cirrhosis, reactivation of hepati8 infection result in
overt jaundice with signs of hepatic failure. Plegsiexamination might
be normal, or hepatomegaly, splenomegaly can bsept. In patient
with decompensated cirrhosis, spider angiomasusteascites, and pedal

edema are common.

Cirrhosis progression should always be bomemind in the
presence of hypersplenism, decrease in serum atb{imthe absence of
nephropathy), or prolongation of the prothrombmei(PT) is noticed.
Patients with advanced cirrhosis tend to have seaspartate

aminotransferase level higher than the alanine atmainsferase levels.

22



HISTOPATHOLOGIC FEATURES

Chronic Hepatitis B virus infection is u#iya marked by
mononuclear cellular infiltration within the portédad. Disruption of
limiting plate of hepatocytes occurs due to thapeetal inflammation
(also known as interface hepatitis), and at theeriate among
collagenous extensions from portal triads to hepagiarenchyma,

inflammatory cells often are seen (knowraave septa).

During the periods of reactivation of h#efis B, active lobular
inflammation is much more severe and remanant entare present in

acute viral hepatitis.

23



The light microscopy shows a charachterisigtofogic feature,
which is more specific for chronic hepatitis B icien is the appearance
of ground-glass hepatocytes . This structural figdresults due to
collection of HBsAg particles (25 to 35 nm in digem® in the dilated
endoplasmic reticulum. Due to presence of high l&ewd cysteine in
HBsAg, cells might tend to have a higher affinity tlyes, such as orcein,
aldehyde fuchsin and Victorian blue. may also HépaB carriers
might have ground glass hepatocytes, seen in arob¥d cells. When

they are present in excess, indicates active remication.

DIAGNOSIS

HBV markers

HBV antigens and anlibodies in the blood

Infectious

Time

Relative amount In the blood

|

Infection After 6 to 12 months
onths | approximately .-
3 -6 months e
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Following exposure to Hepatitis B viral infectiodBsAg usually
appears after 2 to 10 weeks but prior to incremehtserum
aminotransferase levels. In cases of self-limitiagute hepatitis, HBSAg
usually goes to undetectable levels following 4 tmonths.Evolution to
chronic HBV infection is indicted by the persistenof HBsAg for

greater than 6 months.

Coexistence of HBsAg and anti-HBs had been repoited
approximately 10% to 20% of HBV carriers. The mathias most likely

are due to antibodies formed against HBSAg protamants.

Anti-HBc is usually detectable in chronic HBV infem. IgM
class of anti-HBc usually appears following an edafection and tends
to persist for 4- 6 months following the infectiand might also persist
foryears . During chronic hepatitis B exacerbatiamj-HBc of IgM class
becomes detectable and often used as surrogateadve viral
replication. Anti-HBc of the IgG class is mostlyesein persons who

progress to chronic infection.

In low endemic areas such as the United StatesH&a in serum
had been detected in 2% to 5% of the given pomulatiess than 5% of
these patients are anticipated to have HepatitiBNBA levels detectable

in serum and therefore resulting in occult virenig. contrast, isolated

25



anti-HBc are found in more than 50% of patientshighly endemic
regions of the world, and 10% to 40% of patientdhwhis finding might

have Hepatitis B DNA detectable in serum.

Anti-HBc isolated reactivity occurs in a clinicaitusation out of
which, the most important to recognize is a falesHpve result, which
will be usually very weakly reactive and may not tkeproducible.
Failure to appreciate this, in patients who hadapparent exposure to
HBV might result in needless consultation, inappiate exclusion from
vaccination program, and, rejection of the persamfblood or organ
donation. Such patients often have primary rathentanamnestic

response to HBV vaccination

HBeAg is a viral protein seen at times of acute HBYection.
Once the serum aminotransferase levels peak ,theAgBeactivity
usually disappears, and presence of persistene@BefAg 3 months after

the iliness predictsa higher chance of chronic HEction.
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HBsAg+ & HBeAg+

Obtain Baseline Tests*

ALT 1-2x ULN

ALT g3-6 months ALT g3 months ALT q1-3 months
HBeAg q6-12 months HBeAg q6 months HBeAg q1-3 months

Consider biopsy if: Treat if persisent

- persistent or Liver biopsy optional

- age > 40 Immediate treatment if:
Treat as needed - jaundice or
- decompensated

*Baseline Tests
- HBV DNA
-ALT

- Other hepatitis serologic tests

The presence of HBeAg in HBsAg-positive carriericatles active

viral replication and maximum infectivity for intiae contacts.

Serum Hepatitis B DNA values might be upto 1012dli8ng the
iImmune tolerance phase. Those patients with ante-Hi&wve a reduced
serum hepatitis B DNA levels (105 to 108 copiesymiith the values

being highest found in elevated serum ALT levels.

HBV DNA measurement can be done in serum usingeraifft
gualitative or quantitative assays. The quantiftcabf serum Hepatitis B
DNA is mostly used to assess the need for antitiemtment and for

monitoring response in the treatment course.
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TREATMENT

Seven drugs are approved for the treatmentminic hepatitis B
infection. Five of these agents are nucleos(t)il@ags which suppress
HBV replication through an inhibitory effect on &irDNA polymerase.
Nucleos(t)ide analogs have superior oral bioakditg and a excellent
safety record and are most potential inhibitorsviodl replication than

IFN-a agents.

INDICATIONSFOR STARTING ANTIVIRAL THERAPY

Goals

The main treatment goals for chronic hepatitisaBents are:

» to forestall hepatic disease progression,
* prevent late complications (fibrosis, liver failureand
hepatocellular carcinoma),

* increase survival.

All these objectives are obtainable withddarm suppression of
viral replication with either an IFN-or nucleos(t)ide analogs. Our data
suggests, among the overall patients with potdntia¢atable chronic

hepatitis B infection ,only 10% are treated adegjyat
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Medscapes www.medscape.com

Treatment algorithm AASLD 2007
HBV-DNA HBV-DNA ALT <1xULN ALT >2xULN
<200001U/mL 220000 1U/mL l (HBV-DNA
ALT <1xULN Mo treatment 2200001U/mL)
)
1 Treat if persistent
No
treatment ALT <1xULN ALTT ALT 1-2xULN (HBV-
l l DNA >200001U/mL)
Eiopsyei;r:;}fa—d{} Treat Biopsy if persistent
YOlIs, or >40 years;
II‘EE’( |f Slgnlﬁﬂanl treat If needed

disease

Source: J Gastroantarol Hapatal © 2008 Blackwall Publishing

NUCLEOSIDE AND NUCLEOTIDE ANALOGS

Majority of treatment-naive” patients are treawth 1 or more
nucleos(t)ide analogs rather than IFN. Between @&85% of HBeAg-
positive patients would become HBV DNA negativeig the first year
of treatment. A group of patients might still hak8V DNA levels
detectable in serum after several years of themaply high-genetic-
barrier nucleos(t)ide analogs even though, cliniaad biochemical
response persists. The reason for this persistginserum HBV DNA is
not well understood, but the Hepatitis B DNA lesvare almost always
below 3000 IU/mL, and drug-resistant mutants hadt reen

demonstrated in this situation.
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The lack of adverse effects and good rasistgprofiles of the
orally available antiviral agents are especiallypamant properties as
HBeAg seroconversion occurs slowly and requiresttnent for an
indefinite duration. Eventhough a rapid declineserum HBV DNA
levels on nucleoside therapy occurs, only 20% & 26 treated patients

reach HBeAg seroconversion following 1 year ohtmeent.

LAMIVUDINE

Due to a high rate of resistant organisni@mivudine is least
considered as a first line therapy, except in peseho require only
short-term therapy, such as those undergoing caobemotherapy.
Prolonged lamivudine resistance had been associaidd blunted

histological response with much higher hepatiasds.

Before commencement of antiviral therapypmatients who are
born in endemic areas for hepatitis B, care to tdken to inquire if
antiviral therapy has ever been consumed prewouslsuch patients, it
IS best not to use entecavir due to the high lkeld that prior exposure

to lamivudine may predispose the patient to entiecasistance.
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ADEFOVIR DIPIVOXIL

Adefovir is licensed by the FDA after lamdime became available
and is used frequently because it is an efficactowards lamivudine-
resistant HBV . Because of its limited potency, primary treattrfaiiure
(<1 log reduction in the serum Hepatitis B DNAdéat week 12) was

present in 30% of patients.
ENTECAVIR

Entecavir, a nucleoside analog which is maatent than
lamivudine or adefovir and a higher genetic learto resistance, which
requires an additional DNA polymerase mutation saggosing on
preexisting lamivudine resistant mutations. Thisiagion appears to be
rare in treatment-naive patients, which explaires féct that resistance
had been found in around 2% of treatment-naiveepisti continuous

treatment for 5 years.

The long-term use of entecavir benefits udes progressive
regression of fibrosis, features of cirrhosis reakér and a reduced

incidence of HCC.
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TELBIVUDINE

Telbivudine , a nucleoside analog is a mpotent drug

lamivudine

in all

than

HBeAg-positive and HBeAg-negativpatients.

Following an year of treatment, around 30% of HBgisgitive patients

are predicted to have genetic resistance.

Table 4
Currenl Trealment ﬂpiiﬂﬂﬂ for Chronic HE[IE'IHES B

Inlerferon Lamhmding* Adedovir* Enbecavir®
Roale Subcutenemis of imtremscigar Ol il Oal
Doses 15=35 M) vmeidy 106} m dalby B0 mg daiky 0.5 mg or 1 mf dally

ar 180 meg wesidy
Side effects My Nigliphis Poleniixl Meghaibla

rephrobomcity
Resislance  Hone 14%-32% year §  Moha year § Bana In reatment-nzie
*10% yaar 5 3% pear 2 paients, 10% af v 2
B year 3

Cast High L Irdarmchate High
Advaniages  Finile freatman Lo cosl, dow Efiective against b repouied Tesistance in

o, no Slg-gitect profie  Emiading PSR- na patients, bow

Iesiglance PEssiance fide-lfect piofile, pfiectne

agalnst lamenading residance

Disadvantages High side-sffecl High rata af Rapal foudcity Limitad long-tanm daty, highest
ol injection resstance ot Of ora) agents
Efficagy® (%) 30 16=18 2 2
_EIPI‘NIJ_IH‘ ﬂ‘ﬁl_ﬁﬁ-ﬂ'ﬂ 50-80 fA T

* Hawe g af e allieyr wpew i mwainof iy amey i aoseraere mih abal apeer,
" Sermcanpenian dar eur peir S depaditin B awdiges-peditive prifenn
ML i i, Sawere; fsferense, 5

TENOFOVIR DISOPROXIL FUMARATE?

Tenofovir is chemically almost similar to edovir, but had

significantly higher rate of antiviral potency. Higgenetic barrier is

responsible for making it more resistant and ansfrantiviral potency.

Tenofovir is being used more frequently as a fire-therapy, in cases
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where heavy exposure to lamivudine is present, knmases with

lamivudine resistance, or following its suboptimesponse to adefovir
EMTRICITABINE

Emtricitabine is morphologically similay lamivudine and tends
to inhibit Hepatitis B DNA polymerase. FDA hast rapproved its for
use in hepatitis B, neither alone nor in a combitaddet with tenofovir
which is commonly used for HIV Infected patientss A is structural

similar to lamivudine, it's resistance profile is@the same.
HBV-HEPATITISC COINFECTION

HBV-Hepatitis C -—coinfected patients as cansg to
monoinfected patients usually have a higher degfegrhosis and grave
prognosis. Before and after treatment is initiatetbse monitoring is
recommended. Authors in such instances, had hgleress in treating
patients and simultaneously in combintion of aleos(t)ide analog,

pegylated IFNe, and ribavirin.
HEPATITISC INFECTION

Chronic Hepatitis C , has the importance thes the only type of
chronic viral infection which can be completely edr by antiviral

therapy. More importantly, successful antiviratatment helps in
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preventing complications of many Hepatitis C inéecpatients. As much
as up to 80% of Hepatitis C genotype 1 infectatiepts who can
tolerate treatment with pegylated interfern+ibavirin, and also a first
generation Hepatitis C protease inhibitor achieaekigher sustained
virologic response (SVR). The Chronic Hepatitis r@ection leads to

decompensated cirrhosis and hepatic carcinoma (HCC)

VIROLOGY

Elycoprotains

Envelope

STRUCTURE:

The Hepatitis C virion that is an enveloped virgis50 nm in
diameter has been visualized by an electron miompscThere are two
envelope proteins, and a smoother outer layers Tayer has a

“fishbone” configuration with a icosahedral synimge
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These enveloped proteins anchor to hoBtdegived lipid
bilayer envelope membrane which surrounds the puoafesid. The
nucleocapsid consists of multicopies of core pnotBorming an

icosahedral coat to encapsulate the genomic RNA.
VIRAL REPLICATION AND LIFE CYCLE

Although T and B cells, a peripheral bloodnonuclear cells, and
also dendritic cells have reported to have supgortdepatitis C
replication, liver which is the prime site of Vir@plication. Hepatitis C
entry into the cell also involves the attachmennaimely the envelope

protein to cellular surface molecutés

Apart from this, human scavenger recepttass B type 1 (SR-

B1) is also essential for the Hepatitis C entry.
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Post-binding interaction
with SR-Bl and CD&1

rﬂf{ﬁgi .. LatecLON1

Low pH-dependent
fusion in an early
endosome

EPIDEMIOLOGY:

Different epidemiologic patterns of Hepati€ infection has been

present around the world. They are :

(1) previous health care exposure with a prevaahat peaks

mostly in elderly;

(2) another is exposure through IV drug usageere/imiddle age

group has a peak prevalence.
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TRANSMISSION
Mode of transmission of Hepatitis C is bytmutes

» Percutaneous (blood transfusion and needlepriatuiation) and

» Nonpercutaneous (sexual contact and through patieaposure)
PATHOGENESIS
Persistence of Hepatitis C can be determinyed
(1)inadequate induction of innate immune response,

(2) evasion of the immune responses through varioual

mechanisms,

(3)sufficiency of induction or maintenance of amaptive immune

response,
(4) viral quasispecies production
(5) induction of immunologic tolerante

50% to 90% of persons with acute Hepafttisinfection develop
chronic hepatitis. In the group of patients whemta Hepatitis C
resolves, an early T-cell response has occuredtoUp0O years after

resolution of infection this response may be deteécand can contribute
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to protection in subsequent exposures to Hepdlitihough immune
response plays an important role in preventionvafl persistence, in
cases without the viral clearance, immune respomseiates the liver

cell destruction and also cirrhosis.
CHRONIC HEPATITISC

Serum ALT levels tends to remain elevatedhronic Hepatitis C
infected patients. Because of levels that comm#éuabtuate, nearly 50%

of patients may have normal alt level at any gigemt of time.

The Alanine transaminase levémight remain normal for 20% of
cases for prolonged periods of time, though tramlsieelevations occur
even in such cases. Persistently normal level$aoiree aminotransferase
are very common among females , and they tend t@a$sociated with
lower levels of serum Hepatitis C RNA and a lowd#lammation with

fibrosis on hepatic biopsy specimens.

Other symptoms that can be present atleragias, nausea,
anorexia, myalgias, mucosal dryness, and diffijanltconcentration. The
severity of the symptoms would be directly prdjpmal to the severity

of underlying hepatic disease.
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DIAGNOSIS

There are many molecular assays and immunolbgiccan be
used to detect or infact monitor Hepatitis C atif@n. In addition, any
presence of anti-Hepatitis C in the high titerserum, that indicates
exposure to this virus but can not differentiateacute or chronic or
resolved infection. Anti-Hepatitis C usually isrpistant for several years
In patients even after resolution of this infectimnSustined Virologicl

Response following the antiviral therapy.

Anti-Hepatitis C titers can decline over time acah however
become undetectable for 5 to 20 years even aftpatis C clearance.
Initially serologic assays can used for diagnosigt for confirming
infection the virologic assays is required and nooimg the response to

treatment or evaluating the immunocompromised ptsie

INDIRECT ASSAYS

EIAs™ can detect antibodies which are against varioysatitis C
antigens. Three generations of the EIAs are deeel®o far. The third-
generation EIAs are used to detect the antibodgssnat Hepatitis C
core, NS3, NS4, and also NS5 antigens even witlen7th to 8th week
after infection, with sensitivity and also spedtffcrates of 99% and with
sensitivity.
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DIRECT ASSAYS

Quantitative, highly sensitive, and “real-time” Hepis C RNA
tests generally represent the state of art forroheténg the Hepatitis C
viremia in anti-Hepatitis C —positive persons. Tloaver limit for
detection of many assays varies between 10 andtéBnational units
(IU)/ ml. Such assays can have the linear dynaamge between 1 to 7

log10 IU/mL and these are preferable testing methiogbractice.

Transcription-mediated amplification (TMA)are extremely
sensitive, though the available assays aren’tllysgaantitative in the
test range of lower dynamic range. Advantages & kKnd of high
sensitive tests are positivity within the 1 to 3ake of acute infection and

also detection of even low-level residual infectiorthe antiviral therapy.
NATURAL HISTORY

Once the chronic Hepatitis C infection is estdl@dts spontaneous
Hepatitis C clearance seldom occurs. The Chroejaatitis C might lead
to continuous liver damage which results in liggrhosis or also HCC .
Individual course of such liver disease is hugalyiable. Patients may
report symptoms like right abdominal discomfort oausea with

fatigue.Other symptoms include weight loss, myalgréhralgias.

40



All these clinical features are usually uncharastierand may not
be associated with the severity of liver injury amd restricted to patients
in advanced cirrhosis. More feared complicatiorcimonic Hepatitis C
infection is when liver-related mortality becausedecompensated liver

cirrhosis or even development of HCC.

FACTORSASSOCIATED WITH PROGRESSION

For fibrosis progression, age is the very importéattor of risk in
chronic Hepatitis C infection. A long duration iofection is generally
associated with higher stage of liver fibrosis. lwer, Hepatitis C
infection during early childhood seems to follove@mparitively milder

course..

TREATMENT

Before Hepatitis C was identified, IFNmonotherapy has been
approved for chronic Hepatitis C treatment, theovkm as thenon-A,
non-B hepatitis. Substantial advances are made since the intrioduct
longer-acting pegylated formulations of IFN, praed treatment
periods, and oral guanosine analog ribavirin. 11120 first DAAs,
telaprevir and boceprevir, which are being appddee treating chronic

Hepatitis C genotype 1 infection, and during 20%Bneprevir yet
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another protease inhibitor, sofosbuvir, a nucteEopolymerase were also

approved.

Drugs

INTERFERONS

IFN-based regimens were the cornerstone of antithexapy for
Hepatitis C infection since 1980s. IFNs are inegahnaturally occurring
glycoproteins which exert a wide array of antivirahtiproliferative, and

also immunomodulatory effects.

Pegylated IFNs consists of IFN which is la@o a molecule of
polyethyleneglycol (PEG) of various length. A lagjee of themolecule
increases to a larger extent half-life of the IFé¢nce allowing once a

week dosage.

In the United States there are two pegylakdisiwhich are licensed
to use. The 40-kd peginterferon alfa-2a, is used fixed dosage of
180 ng per week. Next is the 12-kd peginterferon alfal2bthat is
prescribed in accordance with the patient’'s bodighte The a dosage is
1.5 ug/kg per week. Instead of the standard IFN whichewesed prior,

the Pegylated IFNs are used resulting in a sigamticncrease in SVR.
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RIBAVIRIN

Ribavirin, a oral guanosine analog which acts aiddiNA and
RNA viruses. The ETR improves whenever ribavisinsed with IFN as

a combination, the rate of relapse is lesser.

Ribavirin exhibits an synergistic effect onadministered as a

combination with IFN have been proposed, including

(1) alterations of the cytokine environment fromype 2 T-helper

cell (Th2) to a T helper limmune resporise

(2) intracellular guanosine triphosphate depletighrough the
mechanism of inhibition of the enzyme inosine mdrogphate

dehydrogenase (IMPDH);
(3) HCV RNA-dependent RNA polymerase inhibition;
(4)induces mutagenesis during Hepatitis C RNAicapon,
(5) increasing responsiveness to the type | IFNs.

Ribavirin usually is tolerated, though @uses hemolytic anemia.
The dose which is administered depending oniemzt weight, and

also the Hb level has to be followed up duringtimeent.
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Hepatitis C Virus (HCV) Summary of Treatment

HCV Genotype Treatment Protocol Treatment lasts Cure Rates (Sustained
viralogical response]
Genotype-1 Telaprevir plus Interferon and Ribavirin or 24 10 48 weeks 70-75%
Boceprevir plus Interferon and Ribavirin 28 10 48 weeks
Genotypes-2 and 3 Interferon plus Ribavirin 24 weeks 80%
Other HCV genotypes  Interferon plus Ribavirin 48 weeks 40-70%

Side effects of Drug Treatment for HCV

Diug Common Side Effects
Interferon injections Influenza like symptoms, fatigue, sleep problems, mood disorders, depression and psychosis.
Bone marrow suppression (anemia, low white blood cells and low platelets)
| Ribavirin Anemia, nausea, skin problems
Telaprevir Bone marrow suppression, skin problems (which can be fatal), nausea, indigestion, burning and

itching of the anus, headaches

Boceprevir Distorted taste, bone marrow suppression (anemia, low white blood cells, low platelets), nausea

DIRECT-ACTING ANTIVIRAL AGENTS

Novel DAAs against Hepatitis C includes compoundisciv target
HCV protease, HCV NS5A protein and HCV polymeraleese drugs
inhibits HCV replication by interfering with resgese step in these

HCV life cycle™.

HCV protease inhibitors (“...previrs”) usually havegih antiviral
potency but may differ with respect to the develephof its resistance.
Most compounds show better responsive rates in g&\btype 1b rather

than in genotype la infection.

Boceprevir and telaprevir are 2 protease inhibitapproved by the
FDA in 2011. Simeprevir which became available2i®l4 and the

protease inhibitor faldaprevir have higher advaesags compared to
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boceprevir and telaprevir in terms of dosage scleedud side effect

profile.

NS5A inhibitors (“...asvirs”) are characterized byglhiantiviral
potency at picomolar doses. The cross-genotypeieffi of these agents
vary. Limited data on the efficiency of these drags only available in
patients with these non-genotype 1 HCV. In 2014dihasvir was the

first NS5A inhibitor approved by FDA.

HCV polymerase inhibitors (“...buvirs®’can be categorized as
nucleoside or nucleotide analog and non-nucleosmdymerase
inhibitors. Non-nucleoside polymerase inhibitors Hre weakest class of
the compounds against HCV due to low barrier testasce. Most drugs
in this class are active mostly against HCV genetyp but to a lesser
extent only against HCV genotype la. They are ldpeel to be used
only as a combination with other DAAs, largely wilotease inhibitors

and NS5A inhibitors.

Nucleoside analogs are active with all HggaC genotypes.
Nucleoside analog resistant variants might emeujehey have very low
fitness and do not rapidly expand. They cause anctemination,

thereby blocking HCV replication.
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Thefirst approved nucleotide NS5B polymerase inhibitor was

sofosbuvir.
—_— , ) . SVR
HCV Genotype Therapy Duration Rate’
Interferon
Genotype 1 Ribavirin 24-48 weeks  67-75%
Protease Inhibitor
; _ Interferon e o
Genotype 2 Ribavirin 24 weeks T4%
Interferon e
Genotype 3 Ribavirin 24 wecks 69%
; . Interferon o o
Genotype 4 Ribavirin 48 weeks 60%
o Not
Genotype 5 No guidelines applicable N/A
. . TR Nol ,
Genotype 6 No guidelines applicable N/A
LIVER BIOPSY

There is a wider range of risk of progressive livajury from the
acquisition of HCV infection, as a score of patsemay sho\ less
degree of progression after decades of infectitmhaahers may progre
rapidly. Percutaneous liver biopsy could be uséelcabely to assess tf
patients . Other noninvasive methods to assess filvsis’ are used
instead of liver biopsy. Liw biopsies are performed mainly to exclt

other causes of liver disee
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Several scoring systems are used so as to Guawér injury to

grade inflammation and also stages of fibrosis.

» Knodell and colleagues described a system calledHiamlogy

Activity Index (HAI).

The different criteria used to classify include tbgieriportal tract
inflammation and necrosis(grading from O to 10jlaimmmation of lobules
and necrosis (gradesO to 4), portal tract inflanmnatO to 4), and
cirrhosis (0 to 4). This scoring system combinegthbnflammation and

fibrosis in 1score.

* Scheuer created a scoring system which separaseles from
stages: Portal inflammation and interface hep&fitiso 4), lobular

activity (O to 4%, and fibrosis stage (0 to 4).

The Ishak system remains a modification of the d&@liks system.

Histologic gradeis separated from staging of cisis.

« Ishak’s fibrosis scores range between 0 to 6 (2, qortal fibrotic
expansion; 3 or 4, bridging fibrosis; 5 or 6, cosis).

« The METAVIR scoring system is a popular scoringtsyn in
practice which is simpler than any other systenflafnmation

being graded between 0 to 4 (none, mild, modesatd, severe),

47



and fibrosis is staged between 0 to 4 ortal fibroticexpansion; z
portal fibrosis with septa formation; 3, bridgingbrbsis; 4,

cirrhosis?.

Ziol: Determination of Liver Stiffness Cutoff Values with Transient Elastography

METAVIR Score | Optimal Cutoff* | Sensitivity M--

Fz2

(Fo-Tve p2agy|  SakRa

F23

(FO-12vs.F34) ~ 2BkPa 0.86 0.85 0.71 0.93
Fon 14.6 kPa 0.86 0.96 0.78 0.97

(FO-1-2-3 vs. F4)

*Optimal Cutoff = value that provided higher total sensitivity and specificity
PPV = Positive Predictive Value

NPV = Negative Predictive Value

Though liver biopsy remains the diagnostic tool ¢oade
inflammation and stage of fibrosis, disadvantaged liver biopsy

includes:

(1) associated pain in some series, hemorrhagdeolebk
(2) expensive;

(3) poor acceptance by the pati

(4) interobserver difference during interpretatof findings
(5) inaccuracy in interpreting the res *°
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Elastography can be combined
with serum fibrosis tests

Sequential algorithm for fibrosis
evaluation (SAFE]) for cirrhosis Bordeaux algorithm for cirrhosis

APRI | |
” 1

»1-2 Agresment [Haagreement

&
Fibrotest L] v

F§ <12.5 kPa F5 212.5kPa
'L v and FT <0.75 and FT 20.75

¥
0,45-0,74 £0,75
b

| s

Boursier Hepatology 2012

Due to the disadvantages seen with liveopdy, many
noninvasive tests had been in research. FibroSamoninvasive method
to measure fibrosis, that has sex and age adjosgmebtained from
serum levels ofa2-macroglobulin, haptoglobin, apolipoprotein A-1,

GGTP, and total bilirubin.

Different techniques and instruments (dmnsient elastography,
acoustic radiation force impulse imaging, magnetiesonance

elastographyare being available to determine liver stiffness.
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Fibroscan® device

* Electronic platform
— Ultrasonic signals acquisition
— Numerical signal processing
* Integrated computer
— Stiffness measurement
— Examinations database

* Dedicated probes with unique
technology PN

7
14
[ ]

N Vibrator (50 Hz)
LS Transducer i

(3.5 MHz)

Fibroscan® (Echosens, Paris, France)

The most frequently used system is transient eajespiy
(Fibroscan) for the assessment of liver elagtievhich is correlating
inversely with degree of liver fibrosis. In a m&tnalysis, the AUC of

Fibroscan to predict fibrosis was 0.94.
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Table I Recommended values for different stage of fibrosis

Disease FO-F1 (Kpa) F2(Kpa) F3 (kpa) F4 (kpa)
Hepatitis B <60 60 A0 2120
Hepatitis C <10 A0 A5 =120

HCV-HIV coinfection <70 <10 =110 =140
Cholestatic liver disease <710 =15 =100 =170
NAFLD/NASH <10 =15 <10 >14.0

The AST-to-platelet ratio index (APRI) is used primarily in
order to diagnose or exclude cirrhosis. During an initial evaluation,
81% of cirrhotic patients were precisely identifwith a score of 0.5 or
less; however, the index may not help in discratimg among fibrosis

of lower level.

There is an inverse relationship betweeatepdt count and
Aspartate aminotransferase level with progressidnliver fibrosis.
During progression of cirrhosis and accompanyinggbdypertension,

results in increased sequestration of cells wisiislyn spleen.
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Thus, Hypersplenism being the most commonest calupkatelet
reduction related with cirrhosis and portal hypesten. Another cause is
decreased production of thrombopoietin by the livefFhe increased
Aspartate aminotransferase level is due to mitodhal injury that is

associated with the HCV infection.

Combining transient elastography along va#num markers will
increase the accuracy of predicting fibrosis amthosis and will avoid
liver biopsy in many patients. It is, however, madicated following a
antiviral therapy, although histology usually impecsignificantly over a

period of time following eradication of HCV
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MATERIALSAND METHODS

Study Centre

Department of HEPATOLOGY, Madras medical collegd &ajiv

gandhi government general hospital, Chennai

Duration of Study

6 months

Study Design

Observational Study ( prospective and retrospegtive

Sample Size

100 patients

Inclusion Criteria

Patients with chronic hepatitis B or/and C virugeation without

treatment aged 18 years or over.
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Exclusion Criteria

Patient with

1.Coinfection with HIV

2.Alcohol drink >30g/day within past 6 months

3.0ther etiologies of chronic liver disease

4.Chronic renal failure

5.Platelet count of 75,000/cu.mm. or less

6.Bedridden patients.

Data Collection and M ethods

Chronic hepatitis B and/or C patients attendidgpatology OP
of RGGGH are subjected to detailed history takiegnjcal examination

and required investigations.

Materials and M ethods

From Chronic hepatitis B and/or C patients attegdithe
Hepatology department OPD, selected for clinicalidgt as per

inclusion/exclusion criteria the following data a@lected:
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-Demographic data
-Medical history
Patients are subjected to:
-Platelet count
-Liver function tests(Aspartate aminotransferase)
-Fibroscan
Product / procedure/ investigation detail
Platelet count
Liver function tests(Aspartate aminotransferase)
Fibroscan
Analysis Plan
SPSS, Epi INFO softwares
Sponsor ship
No
Conflict of interest

None
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OBSERVATION AND RESULTS

FLOW CHART OF THE METHODOLOGY

TOTAL NUMBER
OF CASES =100

APPLYING THE

INCLUSION AND .
EXCLUSION hl
~ CRITERIA COLLECTING
> RELEVANT DATA

SUBJECTING TO
INVESTIGATIONS

PLATELET COUNT «—
AST

FIBROSCAN

v

CORRELATING
FIBROSCAN VALUE
WITH APRI SCORE
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FREQUENCY OF AGE GROUP AMONG PATIENTS

COLLECTED FOR OUR STUDY

AGE_SCORE FREQUENCY PERCENT
18-30 39 39.0
31-40 28 28.0
41-50 23 23.0
51-60 10 10.0
Total 100 100.0

In our study, patients are collected among a wrdege of age
group from 18 years to 60 years who were diagnésdthve acquired

Hepatitis B virus /and C infection .From our studwarly 40% of

patients are in their twenties.
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BAR DIAGRAM DEPICTING THE AGE DISTRIBUTION IN

OUR STUDY POPULATION

45%

39%

40%

35% -

30% -

25% -

20% -

15% -

10% -

5% -

0% -

18-30 31-40 41-50 51-60

58




FREQUENCY OF SEX DISTRIBUTION IN OUR STUDY SCORE

SEX FREQUENCY PERCENT
MALE 56 56.0
FEMALE 44 44.0
Total 100 100.0

Sex distributionappears to be almost equally distributed arr

males and females.

BAR DIAGRAM SHOWING THE SEX DISTRIBUTION IN

OUR STUDY SCORE

m MALE
m FEMALE

59




TABLE SHOWING THE DISTRIBUTION OF HISTORY FOR

WHICH PATIENTSWERE SUBJECTED TO BLOOD

INVESTIGATIONSAND DETECTED ASHEPATITIS

B/CINFECTION

HISTORY FREQUENCY PERCENT
ANTENATAL SCREENING 6 6.0
EASY FATIGUE 7 7.0
FEVER 8£|gl|\INKNOWN 10 10.0
INCIDENTALLY DETECTED 65 65.0
LOSS OF APPETITE 12 12.0
Total 100 100.0

From the above table, we could identify that aroBi®o of

patients were detected incidentally during routirealth check ups or

during blood donation. about 10% has history of loBappetite, another

12% had history of fever.
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PIE CHART SHOWING THE CAUSE WHICH
LEAD TO THE IDENTIFICATION OF HAPATITIS
B /C INFECTION

A

B ANTENATAL SEVERITY

W EASY FATIGUE

m FEVER OF UN KNOWN ORIGIN
INCIDENTALLY DETECTED
B LOSS OF APPETTIE

65%
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TABLE SHOWSTHE PERCENTAGE OF PATIENTSWHO
ACQUIRED THEIR INFECTION THROUGH

BLOOD TRANSFUSION

BLOOD TRANSFUSION FREQUENCY PERCENT
NO 91 91.0
YES 9 9.0
Total 100 100.0

Table provides the data that around 9% of our petiavith

hepatitis B/C in thestudy score acquired their infection through bl

transfusion.

PIE CHART SHOWING PERCENTAGE OF
PATIENTS WITH HISTORY OF BLOOD
TRANSFUSION
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TABLE SHOWSTHE PERCENTAGE OF PATIENTSWHO HAD

HISTORY OF PREVIOUS SURGERY

PREVIOUS SURGERY FREQUENCY PERCENT
NO 81 81.0
YES 19 19.0
Total 100 100.0

From above table, we could identify that arounée2®f patients
had history of previous surgery ,which might be taeise of acquirin

Hepatitis B/C infectio

PIE CHART SHOWING PERCENTILE OF PATIENTSWITH

PREVIOUS SURGERY HISTORY

mNO
W YES
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FREQUENCY OF PATIENTSWITH HISTORY OF TATTOOING

TATTOOING FREQUENCY PERCENT
NO 81 81.0
YES 19 19.0
Total 100 100.0

In our study score, around 20% of patients haahyjsif tattooinc

which could have been the source of Hepatitis Bf€dtion

PIE CHART SHOWING PERCENTILE OF PATIENTSWITH

PREVIOUS TATTOOING HISTORY

mNO
| YES
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FREQUENCY OF PATIENTSWHO HAVE HEPATITISB/ AND

HEPATITISC INFECTION

HBSAG FREQUENCY PERCENT

HBSAG 74 74.0
HCV 19 19.0
BOTH 7 7.0
Total 100 100.0

Data collected from the above table shows about @déents ha
Hepatitis B infection, about 19% patients fHepatitis C infection with

coinfection present among 7% of patie

PIE CHART SHOWING FREQUENCY OF
PATIENTS WHO HAVE HEPATITIS B / AND
C INFECTION

W HBSAG
mHCV
m BOTH
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FREQUENCY OF PATIENTSDISTRIBUTED AMONG

APRI SCORE
APRI_SCORE FREQUENCY PERCENT
<0.5 81 81.0
0.5-1.5 9 9.0
>1.5 10 10.0
Total 100 100.0

Among our study population, 81% patients fall withhe APRI

SCORE <0.5 denoting normal liver architecture, 9%iigmts comes

under 0.5 -1.5 indicating ongoing or developingrdds, about 10%

patients have their APRI SCORE >1.5 suggesting ldped fibrosis

[cirrhosis.
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FREQUENCY OF PATIENTS DISTRIBUTED
AMONG APRI SCORE
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FREQUENCY OF PATIENTSDISTRIBUTED
AMONG FIBROSCAN SCORE

FIBROSCAN_SCORE FREQUENCY PERCENT
<7 72 72.0
7-11 14 14.0
>11 14 14.0
Total 100 100.0

Among 100 patients in our study score, 72% has oBdar
value < 7 implying normal liver architecture, witd% having value >1
indicating well developed fibrosis or cirrhosis wianother 14% in th

score in between with ongoing fibro:

FREQUENCY OF PATIENTS DISTRIBUTED
AMONG FIBROSCAN SCORE

m<7
m7T7011

m>11
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CROSSTABULATION CORRELATING APRI SCOREWITH

FIBROSCAN VALUES

APRI_SCORE * FIBROSCAN_SCORE | -
FIBROSCAN_SCORE Crosstabulation| <7 7-11 >11
Count 68 | 10 3 81
<05 % within
FIBROSCAN_SCO 94.4% | 71.4% | 21.4% | 81.0%
RE
Count 4 3 2 9
. 0.5- % within
API_SCOre| 4 5 | [iIBROSCAN SCO| 5.6% | 21.4% | 14.3% | 9.0%
RE
Count 0 1 9 10
s % within
| FIBROSCAN_SCO 0.0% | 7.1% | 64.3% | 10.0%
RE
Count 72 | 14 | 14 | 100
Total FIBR%’SVEXW_SCON 100.0% 100.0% 100.0% 100.0%

Chi-Square = 60.257 ** P<0.001

It is evident from the above table that out of 7&ignts with

normal liver architecture identified on Fibrosca8,patients are found to

correlate well with APRI score. Similarly, out o#f ptients detected as

having developed fibrosis or cirrhosis on Fibros¢c&npatients correlate

well with APRI score.

It is clearly depicted that APRI score and Fibrosczalues

correlate well significantly, as the p value is.@@L.
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BAR DIAGRAM CORRELATING APRI SCORE WITH

FIBROSCAN VALUES

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

94%

71%

64%

6%

1%

21%

7%

4%

<7

77011

>11

m<0.5
m0.5-1.5

m>1.5

Mean of FIBROSCAN_VALUE

APRI_GROUP
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CROSSTBULATION CORRELATING ASPARTATE

MINOTRANSFERASE VALUES AND FIBROSCAN SCORE

WITH APRI SCORE

FIBROSCAN
CORRELATION AST | APRI -
VAL UE
Pearson 1 | 628 519"
Correlation
AST Sig. (2-tailed) 000 000
N 100 | 100 100
Pearson | oogr | 4 543"
Correlation
APRI Sig. (2-tailed) | .000 1000
N 100 | 100 100
Pearson | oig* | 543 1
Correlation
FIBROSCAN_VAL
UE Sig. (2-tailed) | .000 | .000
N 100 | 100 100

** Correlation is significant at the 0.01 leveH@iled).

It is evident from the above table that as the A@lle increases,

APRI value also tends to rise. Correlation is coased significant at the

0.01 level.
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Mean of AST

DIAGRAM CORRELATING AST VALUESWITH APRI SCORE

<0.5 0.5-1.5
APRI_GROUP

=15
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CROSSTBULATION CORRELATING ASPARTATE
MINOTRANSFERASE VALUES AND FIBROSCAN VALUES
WITH APRI SCORE

95%
Confidence
Mea Std. | Std. I nterval for Minim | Maximu F
APRI SCORE N Deviati |Erro M ean VALU
n um m
on r E
Lower | Upper
Bound | Bound
<05 |81]21.94 8.00 | 0.89] 2017 | 23.71 | 10.00 | 46.00
0515 9|39.33 17.94 | 5.98| 25.54 | 53.13 | 20.00 | 64.00
51.774
AST 515 | 10 1607'1 136.63|43.21 69.36 | 264.84| 52.00 | 508.00 | **
Total 100 38.02 60.58 | 6.06| 26.00 | 50.04 | 10.00 | 508.00
<05 |81/ 561 1.93 |021] 519 | 6.04 | 320 | 11..70
0515 9 |7.72] 260 | 087 572 | 9.72 | 410 | 11.80
FIBROSCAN 72.805
_VALUE | >15[10]16.64 6.45 |2.04] 12.03 | 21.25| 7.30 | 27.30 | *
Total 100 6.91| 428 |0.43| 6.06 | 7.76 | 320 | 27.30
**P<(0.001

It is evident from the above table that as the A@lLe increases,

APRI value also tends to rise. Correlation is coased significant at the

0.001 level.

Values in the APRI score correlate well signifidgantvith

Fibroscan values.
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CROSSTABULATION DEPICTING AGE WISE DISTRIBUTION

OF APRI SCORE

AGE_SCORE
CROSSTAB Total
18-30 31-40 41-50 51-60
Count 35 21 18 7 31
<0.5 __
% within o . . ) )
AGE_SCORE 89.7% 75.0% |78.3% |70.0% |81.0%
Count 2 5 2 0 9
APRI SCORHE 0.5-1.5 oWt
0, 0 0 o 0
AGE SCORE |>1%  |17.9% |8.7% 10.0% |9.0%
Count 2 2 3 3 10
>1.5 ___
% within 0 . ] ) )
AGE_SCORE 5.1% 7.1% 13.0% |30.0% |10.0%
Count 39 28 23 10 100
Total % within
0, 0, 0 0 0
AGE_SCORE 100.0% |100.0% |100.0% [100.0% |100.0%

Pearson Chi-Square = 10.023 P=0.124

The above table points out that there is no smeddrrelation

between increasing age and APRI score. Thus, tbgsdabulation has a

p value of 0.124 which is considered as insignifica
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BAR DIAGRAM DEPICTING AGE WISE DISTRIBUTION OF

APRI SCORE
100% -
90% -
80% -
70% -
60% -
m>15
50% - m0.5-1.5
20% m<0.5
30% -
20% -
10% -
0%
18-30 31-40 41-50 51-60
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CROSSTABULATION CORRELATING APRI SCORE AND SEX

DISTRIBUTION

SEX
CROSSTAB Total
MALE FEMALE
Count 43 38 81
<0.5
% within SEX 76.8% 86.4% 81.0%
0.5- Count 8 1 9
APRI_SCORE 1’ 5
' % within SEX 14.3% 2.3% 9.0%
Count 5 5 10
>1.5
% within SEX 8.9% 11.4% 10.0%
Count 56 44 100
Total
% within SEX 100.0% 100.0% 100.0%

Pearson Chi-Square =4.376 P=0.112

From the given table, it is depicted that theraasmale to female

significance among APRI score. As the Pearson’s-Céguare value is

0.112, implies that sex distribution among APRIrsds not significant.
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BAR DIAGRAM CORRELATING APRI SCORE AND SEX

DISTRIBUTION

100% +
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CROSSTABULATION CORRELATING HISTORY DURING

DETECTION OF HBSAG/ HCV WITH APRI SCORE

HISTORY
CROSSTAB Antenat Fever . Lossof | Total
al Easy | of un |Incidentally appetti
.. | fatigue| known | detected
severity . e
origin
Count 6 4 8 52 11 81
<05 =54 within
HIOSTORY 100.0%| 57.1% | 80.0% 80.0% 91.7% | 81.0%
Count 0 1 1 7 0 9
APRI
0.5-1.5 —
SCORE % within 0 o 0 o 9 9
HISTORY 0.0% | 14.3%| 10.0% 10.8% 0.0% 9.0%
Count 0 2 1 6 1 10
>LS o within
0, 0, 0, 0, 0, 0,
HISTORY 0.0% | 28.6%| 10.0% 9.2% 8.3% | 10.0%
Count 6 7 10 65 12 100
Total % within
0, 0, 0, 0, 0, 0,
HISTORY 100.0%(100.09% 100.0% 100.0% | 100.0%| 100.0%

Pearson Chi-Square = 6.098 P=0.636

In the table given above, it is evident that higtat the time of
detection of HBSAG / HCV doesnot correlate with APRore. Our p
value was also 0.636 showing that it is insignifitcia correlating history

with APRI score.
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BAR DIAGRAM CORRELATING HISTORY DURING

DETECTION OF HBSAG/ HCV WITH APRI SCORE

100% +
90% -
80% -
70% -
60% -
50% -
40% -
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20% -
10% -

0%

ANTENATAL SEVERITY

: : : : . m0.5-1.5

m<0.5

EASY FATIGUE

FEVER OF UN KNOWN ORIGIN
INCIDENTALLY DETECTED
LOSS OF APPETTIE
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CROSSTABULATION CORRELTING PLATELET COUNT

WITH APRI SCORE

PLATELET_COUNT

CROSSTAB <One | Onelakh - | Morethan Total

lakh two lakh two lakh

Count 0 8 73 81
<0.5

% within

0 0 0 0
PLATELET COUNT 0.0% 47.1% 94.8% 81.0%

Count 2 5 2 9
APRI SCORE 0.5-1.5 % within
0, 0, 0, 0,
PLATELET COUNT 33.3% 29.4% 2.6% 9.0%
Count 4 4 2 10
>1.5 —
% within 0 0 o N
PLATELET COUNT 66.7% 23.5% 2.6% 10.0%
Count 6 17 77 100

Total

% within

PLATELET COUNT 100.0%| 100.0% 100.0% | 100.0%

Pearson Chi-Square = 51.012 ** P<0.001

In our study score, around 73 patient had platelkte > 2,00,000
cells / ul correlating with APRI score < 0.5.Sinnlfa we had 4 patient

with thrombocytopenia correlating well with an AP&tore of >1.5.

From the given table, it is evident that as theéghdd count reduces,
the APRI score value increases. Since the p valpeas to be <0.001, it

Is considered significant and well correlating.
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BAR DIAGRAM CORRELTING PLATELET COUNT WITH

APRI SCORE

100% +
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CROSSTABULATION CORRELATING PRESENCE OF HBSAG

AND /HCV WITH APRI SCORE

CROSSTAB HEC’;SA HCV | BOTH |TOTAL
Count 62 14 5 81
<0.5 YR
Y% within 0 0 0 0
HBSAG 83.8% | 73.7% | 71.4% | 81.0%
Count 6 3 0 9
APRI 0.5-
SCORE 1.5 % within 0 0 o .
HBSAG 8.1% | 15.8% | 0.0% 9.0%
Count 6 2 2 10
>1.5 YRPPTT
Y within 0 0 0 0
HBSAG 8.1% | 10.5% | 28.6% | 10.0%
Count 74 19 7 100
Total YR
Y% within 0 0 o o
HBSAG 100.0%)| 100.0%| 100.0%| 100.0%

Pearson Chi-Square = 4.628 P=0.328

From the above table, it is evident that patienith woinfection

with HBSAg and HCV are more prone for fibrosis #krlgosis, in

comparison to patients with HBSAg or HCV infectimeparately.

Since the p value appears to be 0.328 , it predité$ this

correlation between presence of HBSg / and HCV WieiRI SCORE is

not significant.
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BAR DIAGRAM CORRELATING PRESENCE OF HBSAG AND /

HCV WITH APRI SCORE
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TABLE CORRELATING AGEWISE DISTRIBUTIONWITH

FIBROSCAN SCORE

AGE_SCORE
CROSSTAB Total
18-30 31-40 41-50 51-60
Count 34 23 12 3 75
<7 —
% within 0 o . . )
AGE_SCORE 87.2% [82.1% [52.2% [30.0% |72.0%
Count 3 2 6 3 14
FIBROSCAN 711
SCORE % within 0 o . : )
AGE SCORE |/-/% |71% ]26.1% 130.0% |14.0%
Count 2 3 5 4 14
>11 __
% within 0 o . . )
AGE SCORE |21%  [10.7% |21.7% |40.0% |14.0%
Count 39 28 23 10 100
Total % within
0, 0, 0 0 0
AGE_SCORE 100.0% |100.0% |100.0% |100.0% |100.0%

Pearson Chi-Square = 19.852 * P= 0.003

In our study, the above table depicts that as ¢feeiacreases , the

incidence of fibrosis/ cirrhosis increases as ewed by increased

Fibroscan values (<11)

The table had good correlation between agewiseilmiion and

Fibroscan values, as the p value is significar@i)®).

84




BAR DIAGRAM CORRELATING AGEWISE DISTRIBUTION

WITH FIBROSCAN SCORE
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CROSSTABULATION CORRELATING SEX DISTRIBUTION

WITH FIBROSCAN VALUES

SEX
CROSSTAB Total
MALE |FEMALE
Count 40 32 72
<7
% within SEX | 71.4% | 72.7% | 72.0%
FIBROSCAN Count 8 6 14
score | 1
% within SEX | 14.3% | 13.6% | 14.0%
Count 8 6 14
>11
% within SEX | 14.3% | 13.6% | 14.0%
Count 56 44 100
Total
% within SEX | 100.0% | 100.0% | 100.0%

Pearson Chi-Square = 0.021 P=0.990

The table above shows that there is no significdreteveen sex

distribution and Fibroscan values , as confirmeg malue that is 0.990.
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BAR DIAGRAM CORRELATING SEX DISTRIBUTION WITH

FIBROSCAN VALUES
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CROSSTABULATION DEPICTING RELTIONSHIP BETWEEN

HISTORY AT THE TIME OF DIAGNOSISAND FIBROSCAN

SCORE
HISTORY
CROSSTAB Antenatal | Easy Fever of Incidentall | L oss of Total
: . un known :
Screening |fatigue . y detected |appettie
origin
Count 6 3 7 47 9 72
<" "% within
0, 0, 0, 0, 0, 0,
HISTORY 100.0% |42.9%| 70.0% 72.3% | 75.0% | 72.0%
Count 0 1 1 11 1 14
FIBROSCAN | .
SCORE % within 0 0 0 0 0 0
HISTORY 0.0% |14.3%| 10.0% 16.9% | 8.3% | 14.0%
Count 0 3 2 7 2 14
71 o within
0 0, 0, 0, 0, 0,
HISTORY 0.0% |42.9%| 20.0% 10.8% | 16.7%| 14.0%
Count 6 7 10 65 12 100
Total —
% within o. | 100.0 o o o 100.0
HISTORY 100.0% % 100.0% | 100.0% |100.0% %

Pearson Chi-Square = 8.933 P=0.348

It is clear from the above table that there is mgnifance in

correlating history at the time of detection of HBRS/ HCV, as

suggested by p value that is 0.348.
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BAR DIAGRAM DEPICTING RELTIONSHIP BETWEEN

HISTORY AT THE TIME OF DIAGNOSISAND FIBROSCAN

SCORE
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CROSSTABULATION CORRELATING PLATELET COUNT

WITH FIBROSCAN SCORE

PLATELET_COUNT

CROSSTAB <One | Onelakh | Morethan Total
lakh -twolakh| twolakh
Count 2 6 64 72
<7 —
% within 0 0 0 0
PLATELET COUNT 33.3% 35.3% 83.1% 72.0%
Count 0 6 8 14
FIBROSCAN 7.11
SCORE % within 0 0 0 0
PLATELET COUNT 0.0% 35.3% 10.4% 14.0%
Count 4 5 5 14
>11 —
% within 0 0 o N
PLATELET COUNT 66.7% 29.4% 6.5% 14.0%
Count 6 17 77 100
Total —
)
% within 100.0% | 100.0% | 100.0% | 100.0%

PLATELET_COUNT

Pearson Chi-Square = 30.683 ** P<0.001

In our study score, around 72 patients had platelete > 2,00,000

cells / ul correlating with FIBROSCAN SCORE <7. damy, we had 4

patient with thrombocytopenia correlating well wigim FIBROSCAN

SCORE >11.

From the given table, it is evident that as theéghdd count reduces,

the FIBROSCAN value increases. Since the p valpeas to be <0.001,

it is considered significant and well correlating.
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BAR DIAGRAM CORRELATING PLATELET COUNT WITH

FIBROSCAN SCORE
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TABLE DEPICTING CORRELATION BETWEEN TYPE OF
HEPATITISVIRUSINFECTION (HBSAG / AND HCV) AND
FIBROSCAN SCORE

HBSAG
CROSSTAB Total
HBSAG HCV BOTH
Count 56 13 3 72
< % within 75.7% 68.4% 42.9% 72.0%
HBSAG ' ' ' '
Count 9 3 2 14
FIBROSCAN 711
SCORE % within o 0 0 0
HBSAG 12.2% 15.8% 28.6% 14.0%
Count 9 3 2 14
>11 —
% within o 0 0 0
HBSAG 12.2% 15.8% 28.6% 14.0%
Count 74 19 7 100
Total %within  |100.0%  |100.0% |100.0% |100.0%
HBSAG

Pearson Chi-Square = 3.566 P=0.468

From the above table, it is evident that patienith woinfection

with HBSAg and HCV are more prone for fibrosis frigosis , in

comparison to patients with HBSAg or HCV infectimeparately.

Since the p value appears to be 0.468 , it predité$ this

correlation between presence of HBSg / and HCV WBROSCAN

SCORE is not significant.
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BAR CHART DEPICTING CORRELATION BETWEEN TYPE

OF HEPATITISVIRUSINFECTION (HBSAG / AND HCV) AND

FIBROSCAN SCORE
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DISCUSSION



DISCUSSION

This study was conducted as a prospective and speobive
observational study in patients attending Hepatol@PD at Madras
Medical College and Rajiv Gandhi Government Gendtalspital.
Sample size is 100. After getting the informed emof the patients and
their attending close relatives, the patients waibjected to history
taking, physical examination and relevant labosatesting and imging.
These were done to identify the presence/ absehébrosis /cirrhosis in

the patient.

A study by Hind I. Fallatah and Alyaa M. Fallatah & also
showed that APRI SCORE can be compared to fiborodoakssessment

of Liver Fibrosis.

Another study by Wenwen Jin, Zhonghua Lin & showed
diagnostic accuracy of the aspartate aminotrarsfei@platelet ratio
(APRI) index for the assessing of hepatitis B-edlatibrosis and found
that it had almost equal sensitivity and specificés Fibroscan in

predicting fibrosis.

Liver biopsy is presently the standard availdbleassessment of
liver fibrosis and necrotic inflammatory activitfdeing an invasive
procedure subjected to inter-observer variabditg sampling error is up
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to 33% of biopsies. Furthermore the biopsy mighdavehcomplications
for example bleeding, pain or injury of the ridaguring organs such as

kidney, lung or colon.

Due to these limitations, liver biopsy could not performed in
such patients. The severity of Liver fibrosis ah@ degree of liver
damage in patients of chronic hepatitis B/ and €anabe assessed using

other simple noninvasive tests .

Notable among these are fibrotest and hepascorehwdmxhibit

near diagnostic accuracy.

An ideal non-invasive test for assessing liverdgis should be a
simple, readily available, inexpensive, and mustbeurate. AST/ ALT

ratio was used for the diagnosis of cirrhosis.

The aspartate aminotransferase-to-platelet courdtio rindex
(APRI), an index with limited expense and widesdreaailability, is a
noninvasive alternative to liver biopsy in detegthepatic fibrosis. The
objective of this study was to systematically rewithe performance of
the APRI in predicting significant fibrosis and rtiosis in hepatitis B

/and C -related fibrosis.
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The combination of Fibroscan and APRI, provides auable
approach for assess hepatic fibrosis. This can eliminate the need

liver biopsy in patients without clear indicati

Liver enzymes are measured using a dimension aligicemistry
system (Flex Reagent Cartridge). APRI score candb&ermine using

the following equdon :

AST Level
AST (Upper Limit of Normal)
APRI = x 100
Platelet Count (10°/L)

The limitation of the score is due to inability entify various
stages of fibrosis, it can however, only differateimild from significan
fibrosis or mild/moderate from severe fibrosis.Tinterval between th
diagnostic cubffs <0.90 and>1.5 isthe major grey zone where t
patients tends to remain unclassified. In thedeemis hepatic biops!

needs to be performed for appropriate classifica
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LIMITATIONSOF THE STUDY

A multi centric study with a large sample size duadher longer
follow up is essential in order to assess the pted power of these

prognostication tools in a much more comprehensiganer.
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CONCLUSION



CONCLUSION

From our study results, it could be concluded #®WAPARTATE
AMINOTRANSFERASE —PLATELET COUNT RATIO INDEX (APRI)
SCORE has sensitivity and specificity around 80-%8aomparable to
Fibroscan scores in assessing hepatic fibrospgatrents with chronic

hepatitis B virus / and C infection.

Hence, it can be used as a non-invasiveitoptedicting cirrhosis
in primary care settings where Fibroscan wouldb®tavailable. In other
centres, it can be used in combination with Fibaosto assess fibrotic

status of liver in patients with Hepatitis B virband C infection.
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ANNEXURES



APRI

AST
ALT
HCV
HBV
GGTP
DAA
IFN
TMA
EIA
HRQOL
HDL
HBEAG
HCC
MHC

CTL

ABBREVIATIONS

ASPARTATE AMINOTRANSFERASE PLATELET
COUNT RATIO INDEX

ASPARTATE AMINOTRANSFERASE
ALANINE AMINOTRANSFERASE

HEPATITIS C VIRUS

HEPTITIS B VIRUS

GAMMA GLUTAMYL TRANSPEPTIDASE
DIRECTLY ACTING ANTIVIRALS
INTERFERON ALPHA

TRANSCRIPTION MEDIATED AMPLIFICATION
ENZYME IMMUNOASSAY

HELTH RELATED QUALITY OF LIFE

HIGH DENSITY LIPOPROTEIN

HEPATITIS B ENVELOP ANTIGEN
HEPATOCELLULAR CARCINOMA

MAJOR HISTOCOMPTIBILITY COMPLEX

CYTOTOXIC T LYMPHOCYTE



NAME OF THE PATIENT
AGE / SEX

OP/ NUMBER
OCCUPATION
ADDRESS

CONTACT NUMBER
COMPLAINTS

PAST HISTORY

H/o blood transfusions

H/o previous surgeries

History of tattooing

H/o Intravenous drug abus

H/o High risk
behavior/HIV/CKD/

Bleeding diathesis/Alcohc
related liver disease.

H/o chronic alcoholisn
>30g/day within past
months.

TREATMENT HISTORY

PROFORMA

D

)

Q)



GENERAL EXAMINATION

Pallor: Icterus: Cyanosis:  Clubbing:
Lymphadenopathy: Edema:

VITALS

Pulse Rate: BP: Respiratory rate: Temperature:

SYSTEMIC EXAMINATION
CARDIOVASCULAR SYSTEM

RESPIRATORY SYSTEM

ABDOMEN

CENTRAL NERVOUS SYSTEM



INVESTIGATIONS:

PLATELET COUNT-

ASPARTATE AMINOTRANSFERASE -
APRI| SCORE:

(ASPARTATE AMINOTRANSFERASE PLATELET RATIO
INDEX):

AST(U/L) / UPPER LIMIT OF AST(U/LX 100
PLATELET COUNT(1079 /L)
FIBROSCAN VALUE



THESISAPPROVAL CERTIFICATE

INSTITUTIONAL ETHICS COMMITTEE
MADRAS MEDICAL COLLEGE, CHENNAI 600 003

EC Reg.No.ECR/270/Inst./TN/2013
Telephone No.044 25305301
Fax: 011 25363970

CERTIFICATE OF APPROVAL

To

Dr.Vidhyalakshmi.C.K .

Post Graduate in M.D. (General Medicine)
Institute of Internal Medicine

Madras Medical College

Chennai 600 003

Dear Dr.Vidhyalakshmi.CK .,

The Institutional Ethics Committee has considered your request and approved
your study titled “APRI SCORING AS A PREDICTOR OF HEPATIC FIBROSIS IN'
PATIENTS WITH CHRONIC HEPATITIS B AND/OR C INFECTION IN
COMPARISON WITH FIBROSCAN ” - NO.(II) 09032016. ’

The following members of Ethics Committee were present in the meeting hold
on 22,03.2016 condu -atMagiras-Medical College, Chennai 3
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INFORMATIONSHEET

We are conducting a study on “APRI SCORING AS A
PREDICTOR OF HEPATIC FIBROSIS IN PATIENTS WITH
CHRONIC HEPATITIS B AND/OR C INFECTION IN COMPARIS®
WITH FIBROSCAN " among patients attending Rajiv @hn
Government General Hospital, Chennai and for tbat go- operation to
undergo PLATELET COUNT ,LIVER FUNCTION TEST,FIBRO3SG
may be valuable to us.

The purpose of this study is to use APRI scoring asedictor of
hepatic fibrosis in patients with chronic HepatiBsand/or C patients
with Fibroscan being used as a tool to confirm hegibrosis .

We are selecting certain cases and if you are faligible, we
would like to perform extra tests and special &siavhich in any way do
not affect your final report or management.

The privacy of the patients in the research will hbaintained
throughout the study. In the event of any publarator presentation
resulting from the research, no personally ideatti# information will be
shared.

Taking part in this study is voluntary. You areefréo decide
whether to participate in this study or to withdratv any time; your
decision will not result in any loss of benefitswhich you are otherwise
entitled.

The results of the special study may be intimategolu at the end
of the study period or during the study if anythiilsgfound abnormal
which may aid in the management or treatment.

Signature of Investigator Signature/left thumb iegmion of
Participant

Date :
Place :
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PATIENT CONSENT FORM

Study Detall : “APRI SCORING AS A PREDICTOR OF HEPATIC
FIBROSIS IN PATIENTS WITH CHRONIC
HEPATITIS B AND/OR C INFECTION IN
COMPARISON WITH FIBROSCAN ”

Study Centre : Department of Hepatology, Rajiv Gandhi Government
General Hospital, Chennai.

Patient’s Name

Patient’'s Age

Identification

Number

Patient may checkq) these boxes

| confirm that | have understood the purpose otedure for the above
study. | have the opportunity to ask question alhdng questions and
doubts have been answered to my complete satmfiacti .

| understand that my participation in the studyotuntary and that | am
free to withdraw at any time without giving reasewithout my legal
rights being affected.

| understand that sponsor of the clinical studyheat working on the
sponsor’s behalf, the ethical committee and theletgry authorities will
not need my permission to look at my health recobdsh in respect of
current study and any further research that magdmelucted in relation
to it, even if | withdraw from the study | agreettos access. However, |
understand that my identity will not be revealed any information
released to third parties or published, unlessegaired under the law. |
agree not to restrict the use of any data or redhkit arise from this
study. .
| agree to take part in the above study and to ¢pmph the instructions
given during the study and faithfully cooperatelhvthie study team and to
immediately inform the study staff if | suffer froamy deterioration in my
health or well being or any unexpected or unusyalpgoms. .

| hereby consent to participate in this study.

| hereby give permission to undergo complete dihgxamination, and
necessary investigations.

Signature of Investigator Signature/thumb irspien
Investigator's Name:

Patient’'s Name and Address:
Dr.VIDHYALAKSHMI.CK.
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