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■	 the	cause	of	the	obstruction	in	virtually	all	patients	with	
tumours	and	in	75%	of	patients	with	gallstones.

The	pathological	diagnosis	of	any	mass	lesion	can	be	made	
by	fine-needle	aspiration	cytology	(sensitivity	approximately	
60%)	 or	 by	 needle	 biopsy	 using	 a	 spring-loaded	 device		
(sensitivity	approximately	90%).

A	flow	diagram	for	the	general	 investigation	of	the	jaun-
diced	patient	is	shown	in	Figure	7.11.

Liver biochemistry
In	hepatitis,	the	serum	AST	or	ALT	tends	to	be	high	early	in	
the	 disease	 with	 only	 a	 small	 rise	 in	 the	 serum	 ALP.	 Con-
versely,	 in	 extrahepatic	 obstruction	 the	 ALP	 is	 high	 with	 a	
smaller	 rise	 in	 aminotransferases.	 These	 findings	 cannot,	
however,	be	relied	on	alone	to	make	a	diagnosis	in	an	indi-
vidual	case.	The	prothrombin	time	(PT)	is	often	prolonged	in	
long-standing	 liver	 disease,	 and	 the	 serum	 albumin	 is	 also	
low.

Haematological tests
In	 haemolytic	 jaundice	 the	 bilirubin	 is	 raised	 and	 the	 other	
liver	biochemistry	 is	normal.	A	 raised	white	cell	 count	may	
indicate	infection	(e.g.	cholangitis).	A	leucopenia	often	occurs	
in	viral	hepatitis,	while	abnormal	mononuclear	cells	suggest	
infectious	 mononucleosis	 and	 a	 Monospot	 test	 should	 be	
performed.

Other blood tests
These	 include	 tests	 to	 exclude	 unusual	 causes	 of	 liver	
disease	 (e.g.	 cytomegalovirus	 antibodies),	 autoimmune		
antibodies,	e.g.	anti-mitochondrial	antibodies	 (AMA)	 for	 the		
diagnosis	of	primary	biliary	cirrhosis,	and	α-fetoprotein	for	a	
hepatocellular	carcinoma.

HEPATITIS

Acute	 parenchymal	 liver	 damage	 can	 be	 caused	 by	 many	
agents	(Fig.	7.12).

Chronic	hepatitis	is	defined	as	any	hepatitis	lasting	for	6	
months	 or	 longer	 and	 is	 often	 classified	 according	 to	 the	
aetiology	 (Table	7.4).	Chronic	viral	hepatitis	 is	 the	principal	
cause	of	 chronic	 liver	disease,	 cirrhosis	 and	hepatocellular	
carcinoma	world-wide.

Fig. 7.11	 Approach to patient with jaundice.	CBD,	common	bile	duct;	US,	ultrasound;	MRCP,	magnetic	resonance	
cholangiopancreatography.
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Acute hepatitis
Pathology
Although	 some	 histological	 features	 are	 suggestive	 of	 the	
aetiological	factor,	most	of	the	changes	are	essentially	similar	
whatever	 the	 cause.	 Hepatocytes	 show	 degenerative	
changes	 (swelling,	 cytoplasmic	 granularity,	 vacuolation),	
undergo	necrosis	(becoming	shrunken,	eosinophilic	Council-
man	 bodies)	 and	 are	 rapidly	 removed.	 The	 distribution	 of	
these	changes	varies	somewhat	with	the	aetiological	agent,	
but	necrosis	is	usually	maximal	in	zone	3.	The	extent	of	the	
damage	is	very	variable	between	individuals	affected	by	the	
same	agent:	 at	 one	end	of	 the	 spectrum,	 single	 and	 small	
groups	of	hepatocytes	die	(spotty	or	focal	necrosis),	while	at	
the	other	end	there	 is	multiacinar	necrosis	 involving	a	sub-
stantial	part	of	the	liver	(massive	hepatic	necrosis)	resulting	
in	fulminant	hepatic	failure.	Between	these	extremes	there	is	
limited	confluent	necrosis	with	collapse	of	the	reticulin	frame-
work	resulting	in	linking	(bridging)	between	the	central	veins,	
the	central	 veins	and	portal	 tracts,	 and	between	 the	portal	
tracts.	The	extent	of	 the	 inflammatory	 infiltrate	 is	also	vari-
able,	 but	 portal	 tracts	 and	 lobules	 are	 infiltrated	 mainly	 by	
lymphocytes.	Other	 variable	 features	 include	cholestasis	 in	
zone	3	and	fatty	change,	the	latter	being	prominent	in	hepa-
titis	that	is	due	to	alcohol	or	certain	drugs.

Chronic hepatitis
Pathology
Chronic	inflammatory	cell	infiltrates	comprising	lymphocytes,	
plasma	 cells	 and	 sometimes	 lymphoid	 follicles	 are	 usually	
present	 in	 the	 portal	 tracts.	 The	 amount	 of	 inflammation	
varies	from	mild	to	severe.	In	addition,	there	may	be:

■	 loss	of	definition	of	the	portal/periportal	limiting	plate	–	
interface	hepatitis	(damage	is	due	to	apoptosis	rather	
than	necrosis)

■	 lobular	change,	focal	lytic	necrosis,	apoptosis	and	focal	
inflammation

■	 confluent	necrosis
■	 fibrosis	which	may	be	mild,	bridging	(across	portal	

tracts)	or	severe	cirrhosis.

The	overall	severity	of	the	hepatitis	is	judged	by	the	degree	
of	 the	hepatitis	and	 inflammation	 (grading)	and	the	severity	
of	 the	 fibrosis	 or	 cirrhosis	 (staging)	 using	 various	 scoring	
systems.	 For	 example,	 the	 Knodell	 Scoring	 System	 (histo-
logical	activity	index)	uses	the	sum	of	four	factors	(periportal	

or	 bridging	 necrosis,	 intralobular	 degeneration	 and	 focal	
necrosis,	portal	 inflammation	and	fibrosis).	The	 Ishak	score	
stages	fibrosis	from	0	(none)	to	6	(cirrhosis).	Scoring	systems	
are	 useful	 for	 drug	 trials	 and	 for	 assessing	 progression	 of	
disease	but	have	limitations.

VIRAL HEPATITIS

The	differing	features	of	the	common	forms	of	viral	hepatitis	
are	summarized	in	Table	7.5.

HEPATITIS A

Epidemiology
Hepatitis	A	is	the	most	common	type	of	viral	hepatitis	occur-
ring	 world-wide,	 often	 in	 epidemics.	 The	 disease	 is	 com-
monly	 seen	 in	 the	 autumn	 and	 affects	 children	 and	 young	
adults.	Spread	of	infection	is	mainly	by	the	faeco-oral	route	
and	arises	from	the	ingestion	of	contaminated	food	or	water	
(e.g.	 shellfish).	 Overcrowding	 and	 poor	 sanitation	 facilitate	
spread.	There	 is	no	carrier	state.	 In	the	UK	it	 is	a	notifiable	
disease.

Hepatitis A virus (HAV)
HAV	is	a	picornavirus,	having	the	structure	shown	in	Figure	
7.13.	 It	has	a	single	serotype	as	only	one	epitope	is	 immu-
nodominant.	It	replicates	in	the	liver,	is	excreted	in	bile	and	
is	then	excreted	in	the	faeces	of	infected	persons	for	about	
2	weeks	before	 the	onset	of	clinical	 illness	and	 for	up	 to	7	
days	 after.	 The	 disease	 is	 maximally	 infectious	 just	 before	
the	onset	of	jaundice.	HAV	particles	can	be	demonstrated	in	
the	faeces	by	electron	microscopy.

Clinical features
The	 viraemia	 causes	 the	 patient	 to	 feel	 unwell	 with	 non-	
specific	symptoms	that	include	nausea,	anorexia	and	a	dis-
taste	 for	cigarettes.	Many	recover	at	 this	stage	and	remain	
anicteric.

After	1	or	2	weeks	some	patients	become	jaundiced	and	
symptoms	often	improve.	Persistence	of	nausea,	vomiting	or	
any	 mental	 confusion	 warrants	 assessment	 in	 hospital.	 As	
the	jaundice	deepens,	the	urine	becomes	dark	and	the	stools	
pale	owing	to	intrahepatic	cholestasis.	The	liver	is	moderately	
enlarged	and	the	spleen	is	palpable	in	about	10%	of	patients.	
Occasionally,	tender	lymphadenopathy	is	seen,	with	a	tran-
sient	rash	in	some	cases.	Thereafter	the	jaundice	lessens	and	
in	the	majority	of	cases	the	illness	is	over	within	3–6	weeks.	
Extrahepatic	complications	are	rare	but	include	arthritis,	vas-
culitis,	myocarditis	and	renal	failure.	A	biphasic	illness	occa-
sionally	occurs,	with	the	return	of	jaundice.	Rarely	the	disease	
may	be	very	severe	with	fulminant	hepatitis,	liver	coma	and	
death.	The	typical	sequence	of	events	after	HAV	exposure	is	
shown	in	Figure	7.14.

Investigations
Liver biochemistry
Prodromal	 stage;	 the	 serum	 bilirubin	 is	 usually	 normal.	
However,	 there	 is	bilirubinuria	and	 increased	urinary	urobi-
linogen.	A	raised	serum	AST	or	ALT,	which	can	sometimes	
be	very	high,	precedes	the	jaundice.

Viral
Hepatitis	B	±	hepatitis	D

Hepatitis	C

Autoimmune

Drugs
(e.g.	methyldopa,	isoniazid,	ketoconazole,	nitrofurantoin)

Hereditary
Wilson’s	disease

Others
Inflammatory	bowel	disease	–	ulcerative	colitis

Alcohol	(rarely)

Table 7.4 Causes of chronic hepatitis Hepatitis
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Icteric	stage;	the	serum	bilirubin	reflects	the	level	of	jaun-
dice.	 Serum	 AST	 reaches	 a	 maximum	 1–2	 days	 after	 the	
appearance	of	jaundice,	and	may	rise	above	500	IU/L.	Serum	
ALP	is	usually	less	than	300	IU/L.

After	 the	 jaundice	 has	 subsided,	 the	 aminotransferases	
may	 remain	 elevated	 for	 some	 weeks	 and	 occasionally	 for	
up	to	6	months.

Haematological tests
There	is	leucopenia	with	a	relative	lymphocytosis.	Very	rarely	
there	is	a	Coombs’-positive	haemolytic	anaemia	or	an	asso-
ciated	aplastic	anaemia.	The	prothrombin	 time	 (PT)	 is	pro-

A B D C E

Virus RNA
27	nm

DNA
42	nm

RNA
36	nm
(with	HBsAg	

coat)

RNA
approx.	50	nm

RNA
27	nm

Picorna Hepadna Deltaviridae Flavi Hepevirus

Spread
Faeco-oral Yes No No No Yes

Blood/blood	products Rare Yes Yes Yes No

Vertical No Yes Rare Occasional No

Saliva Yes Yes Yes ?	No ?

Sexual Rare Yes Yes	(rare) Uncommon No

Incubation Short	(2–3	weeks) Long	(1–5	months) Long Intermediate Short

Age Young Any Any Any Any

Carrier state No Yes Yes ? No

Chronic liver disease No Yes Yes Yes No

Liver cancer No Yes Rare Yes No

Mortality (acute) <	0.5% <	1% <	1% 1–2%
(pregnant	

women10–20%)

Immunization
Passive Normal	immunoglobulin	

serum	i.m.	
(0.04–0.06	mL/kg)

Hepatitis	B	
immunoglobulin	
(HBIg)

No No No

Active Vaccine Vaccine HBV	vaccine No No

Table 7.5 Some features of viral hepatitis

Fig. 7.13	 (a)	The	hepatitis	A	(HAV)	virion	consists	of	four	
polypeptides	(VP1–VP4)	which	form	a	tight	protein	shell,	or	
capsid,	containing	the	RNA.	The	major	antigenic	
component	is	associated	with	VP1.	(b)	Arrangement	of	
HAV	genome.
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longed	in	severe	cases.	The	erythrocyte	sedimentation	rate	
(ESR)	is	raised.

Viral markers: antibodies to HAV
IgG	antibodies	are	common	 in	 the	general	population	over	
the	age	of	50	years,	but	an	anti-HAV	 IgM	means	an	acute	
infection.	 In	 areas	 of	 high	 prevalence	 most	 children	 have	
antibodies	 by	 the	 age	 of	 3	 years	 following	 asymptomatic	
infection.

Other tests
Further	 tests	 are	 not	 necessary	 in	 the	 presence	 of	 an	 IgM	
antibody,	but	liver	biochemistry	must	be	followed	to	establish	
a	return	to	normal	levels.

Differential	diagnosis	 is	 from	all	other	causes	of	 jaundice	–	
but	 in	particular	from	other	types	of	viral	and	drug-induced	
hepatitis.

Course and prognosis
The	prognosis	is	excellent,	with	most	patients	making	a	com-
plete	recovery.	The	mortality	 in	young	adults	 is	0.1%	but	 it	
increases	with	age.	Death	is	due	to	fulminant	hepatic	necro-
sis.	 During	 convalescence,	 5–15%	 of	 patients	 may	 have	
relapse	of	the	hepatitis	but	this	settles	spontaneously.	Occa-
sionally	 a	 more	 severe	 jaundice	 with	 cholestasis	 will	 run	 a	
prolonged	course	of	 7–20	weeks	and	 is	 called	 ‘cholestatic	
viral	hepatitis’.

There	 is	 no	 reason	 to	 stop	 alcohol	 consumption	 other	
than	for	the	few	weeks	when	the	patient	is	ill.	Patients	may	
complain	of	debility	 for	several	months	 following	 resolution	
of	the	symptoms	and	biochemical	parameters.	This	is	known	
as	 the	 post-hepatitis	 syndrome;	 it	 is	 a	 functional	 illness.	
Treatment	is	by	reassurance.	HAV	hepatitis	never	progresses	
to	chronic	liver	disease.

Treatment
There	is	no	specific	treatment,	and	rest	and	dietary	measures	
are	unhelpful.	Corticosteroids	have	no	benefit.	Admission	to	
hospital	is	not	usually	necessary.

Prevention and prophylaxis
Control	of	hepatitis	depends	on	good	hygiene.	The	virus	 is	
resistant	to	chlorination	but	 is	killed	by	boiling	water	 for	10	
minutes.

Active immunization
A	formaldehyde-inactivated	HAV	vaccine	is	given	to	people	
travelling	frequently	to	endemic	areas,	patients	with	chronic	
liver	disease,	people	with	haemophilia,	 and	workers	 in	 fre-
quent	contact	with	hepatitis	cases	(e.g.	in	residential	institu-
tions	 for	 patients	 with	 learning	 difficulties).	 Community	
outbreaks	can	be	interrupted	by	vaccination.	A	single	dose	
produces	 antibodies	 that	 persist	 for	 at	 least	 1	 year,	 with	
immunity	lasting	beyond	10	years.	This	obviates	the	need	for	
a	booster	injection	in	healthy	individuals.	Universal	vaccina-
tion	has	been	suggested.

Passive immunization
Normal	 human	 immunoglobulin	 (0.02	mL/kg	 i.m.)	 is	 used	 if	
exposure	to	HAV	is	<	2	weeks.	HAV	vaccine	should	also	be	
given.

HEPATITIS B

Epidemiology
The	 hepatitis	 B	 virus	 (HBV)	 is	 present	 world-wide	 with	 an	
estimated	360	million	carriers.	The	UK	and	the	USA	have	a	
low	carrier	rate	(0.5–2%),	but	 it	rises	to	10–20%	in	parts	of	
Africa,	the	Middle	and	the	Far	East.

Vertical	 transmission	 from	 mother	 to	 child	 in	 utero,		
during	 parturition	 or	 soon	 after	 birth,	 is	 the	 usual	 means		
of	transmission	world-wide.	This	is	related	to	the	HBV	repli-
cative	 state	 of	 the	 mother	 (90%	 HbeAg+,	 30%	 HbeAg−ve)	
and	 is	 uncommon	 in	 Africa	 where	 horizontal	 transmission		
(sib	 to	 sib)	 is	 common.	 HBV	 is	 not	 transmitted	 by	 breast	
feeding.

Horizontal	 transmission	 occurs	 particularly	 in	 children	
through	minor	abrasions	or	close	contact	with	other	children,	
and	HBV	can	survive	on	household	articles,	e.g.	toys,	tooth-
brushes,	 for	 prolonged	 periods	 so	 transmission	 may	 be	
possible.

HBV	spread	also	occurs	by	the	intravenous	route	(e.g.	by	
transfusion	of	infected	blood	or	blood	products,	or	by	con-
taminated	 needles	 used	 by	 drug	 users,	 tattooists	 or	 acu-
puncturists),	 or	 by	 close	 personal	 contact,	 such	 as	 during	
sexual	 intercourse,	particularly	 in	men	having	sex	with	men	
(25%	of	cases	in	the	USA).	The	virus	can	be	found	in	semen	
and	saliva.

Hepatitis B virus (HBV)
The	 complete	 infective	 virion	 or	 Dane	 particle	 is	 a	 42	nm	
particle	 comprising	 an	 inner	 core	 or	 nucleocapsid	 (27	nm)	
surrounded	by	an	outer	envelope	of	surface	protein	(HBsAg).	
This	 surface	 coat	 is	 produced	 in	 excess	 by	 the	 infected	
hepatocytes	and	can	exist	separately	from	the	whole	virion	
in	 serum	 and	 body	 fluid	 as	 22	nm	 particles	 or	 22	nm	
tubules.

HBsAg	contains	a	major	‘a’	antigenic	determinant	as	well	
as	 several	 subtypes:	 ‘d’,	 ‘y’,	 ‘w’	 and	 ‘r’.	 Combinations	 of	
these	subdeterminants	(e.g.	adr,	adw,	ayw	and	ayr)	are	used	
to	classify	HBV	genotypes	A–H,	of	which	the	main	types	are	
type	 A	 (35%),	 B	 (22%),	 C	 (31%)	 and	 D	 (10%).	 There	 is	 a	
strong	 correlation	 between	 genotypes	 and	 geographical	
areas.	 Genotype	 A	 is	 mainly	 seen	 in	 North	 West	 Europe,	
North	 America	 and	 Central	 Africa;	 B	 in	 South	 East	 Asia	
(including	 China,	 Taiwan	 and	 Japan);	 genotype	 C	 in	 South	
East	Asia;	D	in	southern	Europe,	India	and	the	Middle	East;	
E	in	West	Africa;	F	in	South	and	Central	America,	in	American	
Indians	and	in	Polynesia;	G	in	France	and	the	USA;	and	H	in	
Central	and	South	America.	These	genotypes	have	a	bearing	
on,	for	example,	the	time	to	HBeAg	seroconversion	(B	<	C),	
response	to	interferon	treatment	(A	>	B;	C	>	D)	and	chronic	
liver	disease	(A	<	D).

The	 core	 or	 nucleocapsid	 is	 formed	 of	 core	 protein	
(HBcAg)	 containing	 incompletely	 double-stranded	 circular	
DNA	and	DNA	polymerase/reverse	transcriptase.	One	strand	
is	almost	a	complete	circle	and	contains	overlapping	genes	
that	 encode	 both	 structural	 proteins	 (pre-S,	 surface	 (S),		
core	 (C))	 and	 replicative	 proteins	 (polymerase	 and	 X).	 The	
other	 strand	 is	 variable	 in	 length.	 DR1	 and	 DR2	 are	 direct	
repeats	necessary	for	HBV	synthesis	during	viral	replication	
(Fig.	7.15).

HBeAg	 is	a	protein	 formed	via	 specific	self-cleavage	of	
the	pre-core/core	gene	product	which	is	secreted	separately	
by	the	cell.

Viral hepatitis

Hepatitis B
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Hepatitis B mutants
Mutations	 occur	 in	 the	 various	 reading	 frames	 of	 the	 HBV	
genome	 (see	 Fig.	 7.15).	 These	 mutants	 can	 emerge	 in	
patients	with	chronic	HBV	infection	(escape	mutants)	or	can	
be	acquired	by	infection.

HBsAg	 mutants	 are	 produced	 by	 alterations	 in	 the	 ‘a’	
determinants	of	the	HbsAg	proteins	with	usually	a	substitu-
tion	 of	 glycine	 for	 arginine	 at	 position	 145.	 This	 results	 in	
changes	in	the	antibody	binding	domain	and	the	usual	tests	
for	HBsAg	may	be	affected.

A	mutation	in	the	pre-core	region	when	a	guanosine	(G)	
to	adenosine	(A)	change	creates	a	stop	codon	(TAG)	prevents	
the	 production	 of	 HBeAg,	 but	 the	 synthesis	 of	 HBcAg	 is	
unaffected.	To	detect	 infectivity,	HBV-DNA	must	always	be	
measured	as	no	eAg	will	be	present.

DNA	polymerase	mutants	occur,	particularly	after	lamivu-
dine	therapy.

Pathogenesis
Pre-S1	and	pre-S2	regions	are	 involved	in	attachment	to	an	
unknown	receptor	on	the	hepatocyte.	After	penetration	into	
the	cell,	the	virus	loses	its	coat	and	the	virus	core	is	trans-
ported	to	the	nucleus	without	processing.	The	transcription	
of	HBV	into	mRNA	takes	place	by	the	HBV	DNA	being	con-
verted	into	a	closed	circular	form	(Yc	DNA),	which	acts	as	a	
template	for	RNA	transcription.

Translation	into	HBV	proteins	(Table	7.6)	as	well	as	repli-
cation	of	the	genome	takes	place	in	the	endoplasmic	reticu-
lum;	they	are	then	packaged	together	and	exported	from	the	
cell.	There	 is	an	excess	production	of	non-infective	HbsAg	
particles	which	are	extruded	into	the	circulation.

The	HBV	is	not	directly	cytopathic	and	the	liver	damage	
produced	is	by	the	cellular	immune	response	of	the	host.

Cytotoxic	T	cells	recognize	the	viral	antigen	via	HLA	class	
I	 molecules	 on	 the	 infected	 hepatocytes;	 Th1	 responses	
(interleukin-2,	 gamma-interferon)	 are	 thought	 to	 be	 associ-
ated	with	the	clearance	of	the	virus	and	Th2	(interleukins	4,	
5,	 6,	 10,	 13)	 responses	 with	 the	 development	 of	 chronic	

infection	 and	 severity	 of	 the	 disease.	 Viral	 persistence	 in	
patients	 with	 a	 very	 poor	 cell-mediated	 response	 leads	 to		
a	 healthy	 inactive	 chronic	 HBV	 infective	 state.	 A	 better	
response,	 however,	 results	 in	 continuing	 hepatocellular	
damage	with	the	development	of	chronic	hepatitis.

Chronic	HBV	infection	goes	through	a	replicative	and	an	
integrated	phase.	In	the	replicative	phase	there	is	active	viral	
replication	with	hepatic	inflammation	and	the	patient	is	highly	
infectious	 with	 HBeAg	 and	 HBV	 DNA	 positivity.	 At	 some	
stage	 the	 viral	 genome	 becomes	 integrated	 into	 the	 host	
DNA	 and	 the	 viral	 genes	 are	 then	 transcribed	 along	 with	
those	of	the	host.	At	this	stage,	the	level	of	HBV	DNA	in	the	
serum	 is	 low	 and	 the	 patient	 is	 HBeAg	 negative	 and	 HBe	
antibody	positive.	The	aminotransferases	are	now	normal	or	
only	slightly	elevated	and	liver	histology	shows	little	 inflam-
mation,	often	with	cirrhosis.	Hepatocellular	carcinoma	(HCC)	
develops	 in	 patients	 with	 this	 late-stage	 disease,	 but	 the	
mechanism	is	still	unclear.	The	REVEAL	Study	(Risk	Evalua-
tion	 of	 Viral	 load	 Elevation	 and	 Associated	 Liver	 disease)	
showed	 that	 the	 risk	of	HCC	was	 related	 to	 levels	of	HBV	
DNA	rather	than	a	raised	aminotransferase	(ALT).	Integration	
of	the	viral	DNA	with	the	host-cell	chromosomal	DNA	does	
appear	to	have	a	major	role	in	carcinogenesis.	There	is	evi-
dence	to	implicate	inactivation	of	p53-induced	apoptosis	by	
protein	X	(Table	7.6),	allowing	accumulation	of	abnormal	cells	
and,	eventually,	carcinogenesis.

Clinical features of acute hepatitis
The	 sequence	 of	 events	 following	 acute	 HBV	 infection	 is	
shown	in	Figure	7.16.	In	many	cases,	however,	the	infection	
is	subclinical.	When	HBV	infection	is	acquired	perinatally,	an	
acute	hepatitis	usually	does	not	occur	as	there	is	a	high	level	
of	immunological	tolerance	and	the	virus	persists	in	over	90%.	
If	 there	 is	 an	 acute	 clinical	 episode	 the	 virus	 is	 cleared	 in	
approximately	 99%	 of	 patients	 as	 there	 is	 a	 good	 immune	
reaction.	The	clinical	picture	is	the	same	as	that	found	in	HAV	
infection,	although	the	illness	may	be	more	severe.	In	addition,	
a	serum	sickness-like	immunological	syndrome	may	be	seen.	
This	consists	of	rashes	(e.g.	urticaria	or	a	maculopapular	rash)	
and	polyarthritis	affecting	small	joints	occurring	in	up	to	25%	
of	cases	in	the	prodromal	period.	Fever	is	usual.	Extrahepatic	
immune	complex-mediated	conditions	such	as	an	arteritis	or	
glomerulonephritis	are	occasionally	seen.

Investigations
These	are	generally	the	same	as	for	hepatitis	A.

Specific	tests.	The	markers	for	HBV	are	shown	in	Table	
7.7.	HBsAg	is	looked	for	initially;	if	it	is	found,	a	full	viral	profile	

Fig. 7.15	 Hepatitis B virus (HBV) genome.	The	viral	
DNA	is	partially	double-stranded	(red	incomplete	circle	and	
blue	circle).	The	long	strand	(blue)	encodes	seven	proteins	
from	four	overlapping	reading	frames	(S,	surface	(Pre-S1,	
Pre-S2,	S);	C,	core	(Pre-C,	C)	P,	polymerase	(P)	and	X	gene	
(X)).	EcoRI	restriction-enzyme-binding	site	is	included	as	a	
reference	point.	DR,	direct	repeats.
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HBV protein Significance

Core Protein	of	core	particle;	kinase	activity	
(role	in	replication?)

Pre-core	(HBeAg) Pre-core/core	cleaves	to	HBeAg;	good	
marker	of	active	replication	and	role		
in	inducing	immunotolerance

Surface	(HBsAg) Envelope	protein	of	HBV;	basis	of	
current	vaccine

Pre-S2 HBV	binding	and	entry	into

Pre-S1 hepatocytes

Polymerase Viral	replication

X	protein Transcriptional	and	transactivator	activity

Table 7.6 HBV proteins
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Course
The	majority	of	patients	recover	completely,	fulminant	hepa-
titis	occurring	in	up	to	1%.	Some	patients	go	on	to	develop	
chronic	hepatitis	(p.	338),	cirrhosis	(p.	345)	and	hepatocellu-
lar	carcinoma	(p.	363)	or	have	inactive	chronic	HBV	infection	
(Fig.	 7.17).	 The	 outcome	 depends	 upon	 several	 factors,	
including	the	virulence	of	the	virus	and	the	 immunocompe-
tence	and	age	of	the	patient.	Some	genetic	factors,	e.g.	the	
presence	of	MHC	class	II	genotype,	may	alter	host	defence	
to	HBV.	Complete	eradication	of	HBV	 infection	 is	probably	
rare.

Treatment for acute hepatitis
This	is	mainly	symptomatic.	Antiviral	agents,	e.g.	lamivudine,	
have	been	used	in	very	ill	patients	but	there	are	no	controlled	
data	on	 their	 efficacy.	However,	patients	 should	have	 their	
HBV	 markers	 monitored	 and	 many	 experts	 suggest	 that	
nucleoside	 analogues	 should	 be	 given	 for	 the	 persistent	
presence	of	HbeAg	beyond	12	weeks.

Fig. 7.16	 Time course of the events and serological 
changes seen following infection with hepatitis B virus.	

(a) Acute infection	
Antigens
HBsAg	appears	in	the	blood	from	about	6	weeks	to	3	
months	after	an	acute	infection	and	then	disappears.
HBeAg	rises	early	and	usually	declines	rapidly.	
Antibodies	
Anti-HBs	appears	late	and	indicates	immunity.	
Anti-HBc	is	the	first	antibody	to	appear	and	high	titres	of	
IgM	anti-HBc	suggest	an	acute	and	continuing	viral	
replication.	It	persists	for	many	months.	IgM	anti-HBc	may	
be	the	only	serological	indicator	of	recent	HBV	infection	in	
a	period	when	HBsAg	has	disappeared	and	anti-HBs	is	not	
detectable	in	the	serum.
Anti-HBe	appears	after	the	anti-HBc	and	its	appearance	
relates	to	a	decreased	infectivity,	i.e.	a	low	risk.

(b) Development of chronic hepatitis followed by 
seroconversion	
HBsAg	persists	and	indicates	a	chronic	infection	(or	carrier	
state).
HBeAg	persists	and	correlates	with	increased	severity	and	
infectivity	and	the	development	of	chronic	liver	disease.	
When	anti-HBe	develops	(seroconversion)	the	Ag	
disappears	and	there	is	a	rise	in	ALT.	
HBV DNA	suggests	continual	viral	replication.	For	mutants	
–	see	text.
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(b) Development of chronic hepatitis followed by seroconversion
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(a) Acute infection

is	 then	 performed.	 In	 acute	 infection,	 as	 HBsAg	 may	 be	
cleared	rapidly,	anti-HBc	IgM	is	diagnostic.	HBV	DNA	is	the	
most	sensitive	index	of	viral	replication.	HBV	DNA	has	been	
shown	 to	 persist	 (using	 polymerase	 chain	 reaction	 (PCR)	
techniques)	even	when	the	e	antibody	has	developed.

Antigens
HBsAg Acute	or	chronic	infection

HBeAg Acute	hepatitis	B
Persistence	implies:
	 continued	infectious	state
	 development	of	chronicity
	 increased	severity	of	disease

HBV	DNA Implies	viral	replication
Found	in	serum	and	liver

Antibodies
Anti-HBs Immunity	to	HBV;	previous	exposure;	

vaccination

Anti-HBe Seroconversion

Anti-HBc

	 IgM Acute	hepatitis	B	(high	titre)
Chronic	hepatitis	B	(low	titre)

	 IgG Past	exposure	to	hepatitis	B	(HBsAg-negative)

Table 7.7 Significance of viral markers in  
hepatitis B

Fig. 7.17	 Clinical course of hepatitis B infection 
acquired in adults.
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Prevention and prophylaxis
Prevention	 depends	 on	 avoiding	 risk	 factors	 (see	 above).	
These	include	not	sharing	needles	and	having	safe	sex.	Verti-
cal	transmission	is	discussed	below.	Infectivity	is	highest	in	
those	 with	 the	 e	 antigen	 and/or	 HBV	 DNA	 in	 their	 blood.	
These	patients	should	be	counselled	about	their	infection.	In	
developing	 countries,	 blood	 and	 blood	 products	 are	 still	 a	
hazard.	Standard	safety	precautions	in	laboratories	and	hos-
pitals	 must	 be	 enforced	 strictly	 to	 avoid	 accidental	 needle	
punctures	and	contact	with	infected	body	fluids.

Passive and active immunization
Vaccination	is	universally	available	in	most	developed	coun-
tries	 as	 well	 as	 countries	 with	 high	 endemicity.	 Groups	 at	
high	 risk	 are:	 all	 healthcare	 personnel;	 members	 of	 emer-
gency	 and	 rescue	 teams;	 morticians	 and	 embalmers;	 chil-
dren	in	high-risk	areas;	people	with	haemophilia;	patients	in	
some	psychiatric	units;	patients	with	chronic	kidney	disease/
on	dialysis	units;	long-term	travellers;	homosexual	and	bisex-
ual	 men	 and	 prostitutes;	 intravenous	 drug	 users.	 Routine	
vaccination	is	available	in	the	USA.

Combined	prophylaxis	(i.e.	vaccination	and	immunoglob-
ulin)	 should	 be	 given	 to:	 staff	 with	 accidental	 needle-stick	
injury;	all	newborn	babies	of	HBsAg-positive	mothers;	regular	
sexual	partners	of	HBsAg-positive	patients,	who	have	been	
found	to	be	HBV-negative.

For	adults	a	dose	of	500	IU	of	specific	hepatitis	B	immu-
noglobulin	 (HBIG)	 (200	 IU	 to	 newborns)	 is	 given	 and	 the	
vaccine	(i.m.)	is	given	at	another	site.

Active immunization
This	 is	 with	 a	 recombinant	 yeast	 vaccine	 produced	 by		
insertion	of	a	plasmid	containing	the	gene	of	HBsAg	 into	a	
yeast.

Dosage	 regimen.	 Three	 injections	 (at	 0,	 1	 and	 6	 months)		
are	 given	 into	 the	 deltoid	 muscle;	 this	 gives	 short-term		
protection	in	over	90%	of	patients.	People	who	are	over	50	
years	 of	 age	 or	 clinically	 ill	 and/or	 immunocompromised	
(including	 those	 with	 HIV	 infection	 or	 AIDS)	 have	 a	 poor	
antibody	 response;	 more	 frequent	 and	 larger	 doses	 are	
required.	Antibody	levels	should	be	measured	at	7–9	months	
after	the	initial	dose	in	all	at-risk	groups.	Antibody	levels	fall	
steadily	after	vaccination	and	booster	doses	may	be	required	
after	 approximately	 3–5	 years.	 It	 is	 not	 cost-effective	 to	
check	antibody	levels	prior	to	active	immunization.	There	are	
few	 side-effects	 from	 the	 vaccine;	 soreness	 at	 the	 site	 of	
injection	may	occur,	with	very	occasionally	a	fever,	rash	or	a	
‘flu-like’	illness.

Chronic HBV infection
Inactive chronic HBV infection
Following	an	acute	HBV	infection,	which	may	be	subclinical,	
approximately	1–10%	of	patients	will	not	clear	the	virus	and	
will	develop	inactive	chronic	HBV	infection.	This	occurs	more	
readily	with	neonatal	(90%)	or	childhood	(20–50%	below	the	
age	of	5	years)	infection	than	when	HBV	is	acquired	in	adult	
life	(<	10%)	(see	Fig.	7.17).	There	is	a	vast	geographical	varia-
tion	 in	 the	 incidence	 of	 inactive	 chronic	 hepatitis	 B.	 In	 the	
UK,	 patients	 are	 usually	 discovered	 incidentally	 on	 blood	
tests,	such	as	when	they	are	screened	for	donating	blood	for	
transfusion	or	when	attending	genital	medicine	or	antenatal	

clinics.	Patients	with	 inactive	chronic	hepatitis	have	HBsAg	
in	their	serum	and	are	HBeAg	negative,	HBe	antibody	posi-
tive	with	lower	levels	of	HBV	DNA	in	their	serum.	They	have	
no	 evidence	 of	 active	 liver	 disease	 (normal	 or	 only	 slightly	
raised	transferases)	and	are	not	highly	infective.	Most	remain	
HBsAg	positive,	but	do	not	develop	progressive	liver	disease,	
although	some	patients	have	episodes	of	reactive	hepatitis.	
This	develops	when	the	immune	balance	changes	and	lym-
phocytes	recognize	 infected	hepatocytes	causing	hepatitis.	
There	is	an	annual	spontaneous	clearance	rate	of	HBsAg	of	
1–2%.

Active chronic HBV infection
These	 patients	 have	 raised	 serum	 aminotransferases	 with	
evidence	of	HBV	replication;	they	have	HBe	antigen	or	HBV	
DNA	in	their	serum.	A	liver	biopsy	shows	chronic	hepatitis.

Clinical features and investigations of 
active chronic hepatitis
Chronic	hepatitis	is	more	frequent	in	men	and	it	is	often	not	
preceded	by	an	acute	attack.	The	condition	may	be	asymp-
tomatic	or	may	present	as	a	mild,	slowly	progressive	hepa-
titis;	 50%	 present	 with	 established	 chronic	 liver	 disease.	
Clinical	relapses	or	‘flares’	occur,	sometimes	associated	with	
seroconversion	 (see	 below)	 of	 HBeAg	 to	 anti-HBe	 or	 vice	
versa.

Investigations	show	a	moderate	rise	in	aminotransferases	
and	a	slightly	raised	ALP.	The	serum	bilirubin	is	often	normal.	
HBsAg	and	HBV	DNA	are	 found	 in	 the	serum,	usually	with	
HBe	antigen,	unless	a	mutant	virus	is	involved	(see	p.	336).

Histologically,	 there	 is	 a	 full	 spectrum	 of	 changes	 from	
near	 normal	 with	 only	 a	 few	 lymphocytes	 and	 interface		
hepatitis	to	a	full-blown	cirrhosis.	HBsAg	may	be	seen	as	a	
‘ground-glass’	appearance	in	the	cytoplasm	on	haematoxylin	
and	 eosin	 staining,	 and	 this	 can	 be	 confirmed	 on	 orcein	
staining	 or	 more	 specifically	 with	 immunohistochemical	
staining.	 HBcAg	 can	 also	 be	 demonstrated	 in	 hepatocytes	
by	appropriate	immunohistochemical	staining.

Treatment for chronic hepatitis
■	 Patients	positive for HBeAG,	HBsAg	and	HBV	DNA	

(>	20	000	iu/mL	–	for	copies	multiply	by	5.6)	with	
abnormal	serum	ALT	(>	2×	normal)	should	be	treated.	
Liver	biopsy	is	not	essential	in	this	group.

■	 Similar	patients	with	HBV	DNA	levels	>	20	000	iu/L	who	
have	ALT	values	<	2×	normal,	should	not	be	treated	
because	the	efficacy	of	therapy	is	low.	A	liver	biopsy	
may	help	as	treatment	is	sometimes	given	if	
inflammation	is	marked.

■	 Patients	who	are	negative for HBeAg	with	a	HBV	DNA	
level	of	>	20	000	should	also	be	treated.	Those	with	DNA	
levels	>	2000	should	have	a	liver	biopsy	to	help	with	the	
decision	to	treat	or	not.

The	aim	of	treatment	is	the	seroconversion	of	HBeAg	(when	
present)	 and	 the	 reduction	 of	 HBV	 DNA	 to	 undetectable	
levels	 by	 PCR.	 In	 addition	 normalization	 of	 the	 serum	 ALT	
level	and	histological	improvement	in	inflammation	and	fibro-
sis	reflects	a	good	response.

■	 Patients	with	compensated cirrhosis	with	HBV	DNA	
>	2000	iu/L	should	be	treated	and	those	with	a	DNA	
<	2000	should	only	be	treated	if	the	ALT	is	high.

■	 Patients	with	decompensated cirrhosis	can	also	be	
treated	but	liver	transplantation	may	be	required.
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In	 patients	 in	 whom	 HBeAg	 disappears,	 remission	 is	
usually	 sustained	 for	 many	 years.	 The	 patient	 remains	 a	
carrier	 with	 HBsAg	 present,	 although	 some	 will	 eventually	
become	HBsAg	negative.

Antiviral agents
Interferon,	 lamivudine,	adefovir,	entecavir	and	 tenofovir	are	
the	most	commonly	used	drugs	(p.	100).	Response	to	therapy	
is	judged	by	the	HBV	DNA	level.

Pegylated	α-2a	interferon	(180	µg	once	a	week	subcuta-
neously)	 gives	 response	 rates	 of	 25–45%	 (depending	 on	
genotype	–	A	and	B	respond	best)	after	12	months	of	treat-
ment.	 Patients	 with	 concomitant	 HIV	 respond	 poorly	 and	
those	with	cirrhosis	should	not	receive	interferon.

Side-effects	of	treatment	are	many,	with	an	acute	flu-like	
illness	 occurring	 6–8	 hours	 after	 the	 first	 injection.	 This	
usually	disappears	after	subsequent	injections,	but	malaise,	
headaches	and	myalgia	are	common	and	depression,	revers-
ible	hair	loss	and	bone	marrow	depression	and	infection	may	
occur.	The	platelet	count	should	be	monitored.	These	drug	
reactions	occur	in	up	to	30%	of	patients,	and	the	dose	may	
have	to	be	lowered.

Overall,	the	response	rate	(i.e.	disappearance	of	HbeAg)	
is	25–40%.	The	success	rate	depends	on	factors	shown	in	
Table	7.8.

In	 older	 patients	 HbeAg	 usually	 disappears	 (sometimes	
due	 to	 changes	 in	 the	 viral	 genome).	 Many	 such	 patients	
have	inactive	disease	but	some	reactivate	without	regaining	
HbeAg	 (HbeAg	 negative	 disease).	 They	 respond	 poorly	 to	
interferon	but	can	be	treated	with	nucleoside	and	nucleotide	
analogues,	i.e.:

■	 Lamivudine	100	mg/day	given	orally,	is	well	tolerated.	
However,	by	4	years,	80%	develop	viral	resistance	due	
to	YMDD	mutant	(tyrosine	(Y),	methionine	(M),	aspartate	
(D)),	which	itself	causes	hepatitis.	Lamivudine	
monotherapy	is	no	longer	recommended.

■	 Entecavir	is	more	effective	than	lamivudine	and	reduces	
HBV	DNA	more	quickly,	and	there	is	much	less	viral	
resistance.	Serum	HBV	DNA	becomes	negative	in	67%	
(HBeAg-positive	patients)	and	90%	(HBeAg-negative	
patients)	by	48	weeks.

■	 Tenofovir	300	mg	per	day	is	effective	against	
lamivudine-resistant	virus	and,	as	monotherapy,	has	a	
similar	potency	to	entecavir.

The	duration	of	all	treatment,	and	which	combination	of	anti-
virals	is	optimal,	is	still	being	assessed.

In general,	current	treatment	for	HbeAg	positive	disease	
is	with	pegylated	 interferon	or	 tenofovir	 or	 entecavir.	 Inter-
feron	 should	 be	 given	 for	 1	 year.	 The	 oral	 antiviral	 agents	
should	be	used	long	term.	HbeAg	negative	disease	requires	
long-term	(many	years)	oral	therapy.

Prognosis
The	clinical	course	of	hepatitis	B	is	very	variable	and	treat-
ments	have	improved	survival.	Progression	from	the	acute	to	
the	chronic	phase	depends	on	the	age	at	which	infection	is	
acquired.	 Established	 cirrhosis	 is	 associated	 with	 a	 poor	
prognosis.	Hepatocellular	carcinoma	 is	a	 frequent	associa-
tion	 and	 is	 one	 of	 the	 most	 common	 carcinomas	 in	 HBV-
endemic	areas	such	as	the	Far	East.	This	incidence	is	being	
reduced	by	routine	HBV	vaccination	of	all	children.

HEPATITIS D

This	 is	 caused	 by	 the	 hepatitis	 D	 virus	 (HDV	 or	 delta		
virus)	 which	 is	 an	 incomplete	 RNA	 particle	 enclosed	 in	 a		
shell	 of	 HbsAg	 and	 belongs	 to	 the	 delta	 viridae	 family.		
It	 is	 unable	 to	 replicate	 on	 its	 own	 but	 is	 activated	 by		
the	 presence	 of	 HBV.	 It	 is	 particularly	 seen	 in	 intravenous	
drug	users	but	can	affect	all	 risk	groups	 for	HBV	 infection.	
Hepatitis	D	viral	infection	can	occur	either	as	a	co-infection	
with	 HBV	 or	 as	 a	 superinfection	 in	 an	 HBsAg-positive	
patient.

Co-infection	of	HDV	and	HBV	 is	 clinically	 indistinguish-
able	from	an	acute	icteric	HBV	infection,	but	a	biphasic	rise	
of	serum	aminotransferases	may	be	seen.	Diagnosis	is	con-
firmed	by	finding	serum	IgM	anti-HDV	in	the	presence	of	IgM	
anti-HBc.	IgM	anti-delta	appears	at	1	week	and	disappears	
by	5–6	weeks	(occasionally	12	weeks)	when	serum	IgG	anti-
delta	is	seen.	The	HDV	RNA	is	an	early	marker	of	infection.	
The	 infection	 may	 be	 transient	 but	 the	 clinical	 course	 is	
variable.

Superinfection	 results	 in	an	acute	flare-up	of	previously	
quiescent	chronic	HBV	infection.	A	rise	in	serum	AST	or	ALT	
may	be	the	only	indication	of	infection.	Diagnosis	is	by	finding	
HDV	RNA	or	serum	IgM	anti-HDV	at	 the	same	time	as	 IgG	
anti-HBc.	 Active	 HBV	 DNA	 synthesis	 is	 reduced	 by	 delta	
superinfection	and	patients	are	usually	negative	 for	HBeAg	
with	low	HBV	DNA.

Fulminant	hepatitis	can	follow	both	types	of	infection	but	
is	more	common	after	co-infection.	HDV	RNA	in	the	serum	
and	liver	can	be	measured	and	is	found	in	acute	and	chronic	
HDV	infection.

Chronic D hepatitis
This	is	a	relatively	infrequent	chronic	hepatitis,	but	spontane-
ous	resolution	is	rare.	Between	60%	and	70%	of	patients	will	
develop	cirrhosis,	and	more	rapidly	than	with	HBV	infection	
alone.	In	15%	the	disease	is	rapidly	progressive	with	devel-
opment	 of	 cirrhosis	 in	 only	 a	 few	 years.	 The	 diagnosis	 is	
made	by	finding	anti-delta	antibody	in	a	patient	with	chronic	
liver	disease	who	is	HBsAg	positive.	It	can	be	confirmed	by	
finding	HDV	in	the	liver	or	HDV	RNA	in	the	serum	by	reverse	
transcription	 PCR.	 Treatment	 for	 patients	 with	 active	 liver	
disease	(raised	ALT	levels	and/or	inflammation	on	biopsy)	is	
with	pegylated	α−2a	interferon	for	12	months,	but	response	
is	 poor.	 Lamivudine	 and	 adefovir	 appear	 to	 be	 unhelpful;	
there	are	no	large	trials	of	HDV	treatment	so	optimal	therapy	
is	not	known.

Chronic hepatitis B

Duration	of	disease Short

Liver	biochemistry High	serum	aminotransferase	
concentrations

Histology Active	liver	disease	(mild	to	moderate)

Viral	levels Low	HBV	DNA	levels

Other Absence	of	immunosuppression
Female	gender
Adult	acquired
Delta	virus	negative
Rapidity	of	response	to	oral	therapy

Table 7.8 Factors predictive of a sustained 
response to treatment in patients with 
chronic hepatitis B
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HEPATITIS C

Epidemiology
The	prevalence	 rate	of	 infection	 in	healthy	blood	donors	 is	
about	0.02%	in	Northern	Europe,	1–3%	in	Southern	Europe,	
possibly	 linked	 to	 intramuscular	 injections	 of	 vaccines	 or	
other	medicines,	and	6%	in	Africa,	with	rates	as	high	as	19%	
in	Egypt	owing	to	parenteral	antimony	treatment	for	schisto-
somiasis.	The	virus	is	transmitted	by	blood	and	blood	prod-
ucts	 and	 was	 common	 in	 people	 with	 haemophilia	 treated	
before	 screening	 of	 blood	 products	 was	 introduced.	 The	
incidence	 in	 intravenous	 drug	 users	 is	 high	 (50–60%).	 The	
low	rate	of	hepatitis	C	(HCV)	 infection	in	high-risk	groups	–	
such	as	men	who	have	sex	with	men,	prostitutes	and	attend-
ees	 at	 STI	 clinics	 –	 suggests	 a	 limited	 role	 for	 sexual	
transmission.	 Vertical	 transmission	 from	 healthy	 mother	 to	
child	can	occur,	but	is	very	rare.	Other	routes	of	community-
acquired	infection	(e.g.	close	contact)	are	extremely	rare.	In	
20%	of	cases	the	exact	mode	of	 transmission	 is	unknown.	
An	estimated	240	million	people	are	infected	with	this	virus	
world-wide.

Hepatitis C virus (HCV)
HCV	is	a	single-stranded	RNA	virus	of	the	Flaviviridae	family.	
The	RNA	genome	is	approximately	10	Kb	in	length,	encoding	
a	 polyprotein	 product	 consisting	 of	 structural	 (capsid	 and	
envelope)	and	non-structural	viral	proteins	(Fig.	7.18).	Com-
parisons	of	subgenomic	 regions,	such	as	E1,	NS4	or	NS5,	
have	 allowed	 variants	 to	 be	 classified	 into	 six	 genotypes.	
Variability	 is	 distributed	 throughout	 the	 genome	 with	 the		
non-structural	gene	of	different	genotypes	showing	30–50%	
nucleotide	sequence	disparity.	Genotypes	1a	and	1b	account	
for	70%	of	cases	in	the	USA	and	50%	in	Europe.	There	is	a	
rapid	 change	 in	 envelope	 proteins,	 making	 it	 difficult	 to	
develop	a	vaccine.	Antigens	from	the	nucleocapsid	regions	
have	been	used	 to	develop	enzyme-linked	 immunosorbent	
assays	 (ELISA).	 The	 current	 assay,	 ELISA-3,	 incorporates	
antigens	NS3,	NS4	and	NS5	regions.

Clinical features
Most	acute	infections	are	asymptomatic,	with	about	10%	of	
patients	having	a	mild	flu-like	illness	with	jaundice	and	a	rise	
in	serum	aminotransferases.	Most	patients	will	not	be	diag-
nosed	until	they	present,	years	later,	with	evidence	of	abnor-
mal	transferase	values	at	health	checks	or	with	chronic	liver	
disease.	 Extrahepatic	 manifestations	 are	 seen,	 including	
arthritis,	glomerulonephritis	associated	with	cryoglobulinae-
mia,	and	porphyria	cutanea	tarda.	There	is	a	higher	incidence	
of	diabetes,	and	associations	with	lichen	planus,	sicca	syn-
drome	and	non-Hodgkin’s	lymphoma.

Diagnosis
This	 is	 frequently	by	exclusion	 in	a	high-risk	 individual	with	
negative	 markers	 for	 HAV,	 HBV	 and	 other	 viruses.	 A	 drug	
cause	for	hepatitis	should	be	excluded	if	possible.	HCV	RNA	
can	be	detected	from	1	to	8	weeks	after	infection.	Anti-HCV	
tests	are	usually	positive	8	weeks	from	infection.

Treatment
Interferon	has	been	used	in	acute	cases	to	prevent	chronic	
disease.	Needle-stick	injuries	must	be	followed	and	treated	
early	if	there	is	evidence	of	HCV	viraemia,	usually	re-tested	
for	at	4	weeks.

Course
Eighty	 five	 to	 ninety	 per	 cent	 of	 asymptomatic	 patients	
develop	chronic	liver	disease.	A	higher	percentage	of	symp-
tomatic	patients	‘clear’	the	virus	with	only	48–75%	going	on	
to	chronic	liver	disease	(p.	341).	Cirrhosis	develops	in	about	
20–30%	within	10–30	years	and	of	 these	patients	between	
7%	 and	 15%	 will	 develop	 hepatocellular	 carcinoma.	 The	
course	is	adversely	affected	by	co-infection	with	HBV	and/or	
HIV,	 and	 by	 alcohol	 consumption,	 which	 should	 be	
discouraged.

Chronic hepatitis C infection
Pathogenesis
As	with	hepatitis	B	infection,	cytokines	in	the	Th2	phenotypes	
are	profibrotic	and	lead	to	the	development	of	chronic	infec-
tion.	 A	 dominant	 CD4	 Th2	 response	 with	 a	 weak	 CD8	
gamma-interferon	 response	may	 lead	 to	 rapid	fibrosis.	Th1	
cytokines	are	antifibrotic	and	thus	a	dominant	CD4	Th1	and	
CD8	 cytolytic	 response	 may	 cause	 less	 fibrosis.	 Viral	 load	
and	viral	genotype	do	not	affect	rate	of	fibrosis;	persistence	
of	 HCV	 infection	 has	 been	 shown	 to	 be	 associated	 with		
HLA-DRB1*0701	 and	 DRB4*0101.	 Other	 factors	 also	 have		
an	 effect	 on	 the	 development	 of	 fibrosis,	 particularly		
male	 gender,	 high	 alcohol	 intake,	 a	 fatty	 liver	 and		
diabetes.

Clinical features
Patients	with	chronic	hepatitis	C	infection	are	usually	asymp-
tomatic,	the	disease	being	discovered	only	following	a	routine	
biochemical	test	when	mild	elevations	in	the	aminotransfer-
ases	 (usually	ALT)	are	noticed	 (50%).	The	elevation	 in	ALT	
may	be	minimal	and	fluctuating	(Fig.	7.19)	and	some	patients	
have	 a	 persistently	 normal	 ALT	 (25%),	 the	 disease	 being	
detected	 by	 checking	 HCV	 antibodies	 (e.g.	 in	 blood	
donors).

Severe	chronic	hepatitis	(25%)	and	even	cirrhosis	can	be	
present	with	only	minimal	elevation	in	aminotransferases,	but	
progression	 is	 very	uncommon	 in	 those	with	a	persistently	
normal	ALT.	Fatigue	is	the	commonest	symptom	with	some-
times	nausea,	anorexia	and	weight	 loss,	which	do	not	cor-
relate	with	disease	activity.

Diagnosis
This	 is	 made	 by	 finding	 HCV	 antibody	 in	 the	 serum	 using	
third-generation	ELISA-3	tests.	HCV	RNA	should	be	assayed	
using	 quantitative	 HCV-RNA	 PCR.	 The	 viraemia	 is	 usually	
variable;	less	than	600	000	iu/mL	signifies	a	greater	likelihood	
of	response	to	antiviral	therapy.

Fig. 7.18	 Hepatitis C virus.	Diagram	showing	a	single-
stranded	RNA	virus	with	viral	proteins.	C,	core;	NS,	non-
structural;	E,	envelope.
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The	 HCV	 genotype	 should	 be	 characterized	 in	 patients	
who	are	to	be	given	treatment	(see	below).

Liver	biopsy	is	indicated	if	treatment	is	being	considered,	
especially	 for	genotype	1	and	4.	Non-invasive	methods	 for	
the	diagnosis	of	fibrosis	such	as	serum	markers	and	elastog-
raphy	(p.	326)	can	replace	the	need	for	biopsy	in	many	cases	
and	are	useful	in	follow-up.	The	changes	on	liver	biopsy	are	
highly	 variable.	 Sometimes	 only	 minimal	 inflammation	 is	
detected,	but	in	most	cases	the	features	of	chronic	hepatitis	
are	 present,	 as	 described	 (p.	 333).	 The	 METAVIR	 scoring	
system	grades	the	inflammation	from	0	(none)	to	4	(severe),	
and	 fibrosis	 0	 (none)	 to	 4	 (cirrhosis)	 and	 is	 used	 to	 guide	
therapy.	 Lymphoid	 follicles	 are	 often	 present	 in	 the	 portal	
tracts,	and	fatty	change	is	frequently	seen.

Treatment (Fig.	7.20)

Treatment	 is	appropriate	 for	patients	with	chronic	hepatitis	
on	liver	histology	who	have	HCV	RNA	in	their	serum	and	who	
have	raised	serum	aminotransferases	for	more	than	6	months.	
Patients	with	persistently	normal	aminotransferases	are	also	
treated	 if	 they	 have	 abnormal	 histology.	 The	 presence	 of	
cirrhosis	is	not	a	contraindication,	but	therapeutic	responses	
are	less	likely.	Patients	with	decompensated	cirrhosis	should	
be	considered	for	transplantation.	The	aim	of	treatment	is	to	
eliminate	the	HCV	RNA	from	the	serum	in	order	to:

■	 stop	the	progression	of	active	liver	disease
■	 prevent	the	development	of	hepatocellular	carcinoma.

Antiviral agents
Current	 treatment	 is	 combination	 therapy	 with	 pegylated	
interferon,	which	 is	 interferon	with	a	polyethyleneglycol	 tail	
(α−2a	 180	µg/week	 or	 α−2b	 1.5	µg/kg/week),	 and	 ribavirin	
(1000–1200	mg/day	 for	 genotype	 1,	 800	mg/day	 for	 geno-
type	2	or	3)	in	daily	divided	doses	for	12	months	for	genotype	
1,	and	6	months	for	other	genotypes.	Efficacy	is	also	deter-
mined	by	viral	load,	with	HCV	RNA	>	600	000	iu/L	less	likely	
to	respond.

Side-effects	 of	 interferon	 are	 described	 on	 page	 339.	
Ribavirin	 is	usually	well	 tolerated	but	side-effects	 include	a	
dose-related	 haemolysis,	 pruritus	 and	 nasal	 congestion.	
Pregnancy	should	be	avoided	as	ribavirin	is	teratogenic.

Monitoring	 results.	 An	early	virological	 response	 is	defined	
as	becoming	HCV	RNA	negative	or	having	at	 least	a	2	 log	
reduction	 in	RNA	 following	 treatment	 in	 the	first	12	weeks.	

This	occurs	in	about	80%	of	patients	tolerating	full	dosage.	
If	this	is	not	achieved,	the	patient	is	unlikely	to	respond	and	
treatment	 should	 be	 stopped.	 If	 HCV	 RNA	 is	 undetectable		
at	4	weeks,	 treatment	 for	patients	with	genotype	2	can	be	
stopped	at	12–16	weeks	and	for	genotype	1	(if	<	600	000	iu/
mL	at	baseline)	at	6	months.

A	 sustained	 response	 is	 clearance	 of	 HCV	 RNA	 at	 6	
months	after	the	end	of	therapy.	It	is	a	good	surrogate	marker	
for	the	resolution	of	the	hepatitis.	This	is	achieved	in	40–50%	
of	patients	with	genotypes	1	and	4	and	80%	in	genotype	2	
or	3.	 In	sustained	 responders	 relapse	 is	unlikely	and	histo-
logical	 progression	 is	 halted.	 Best	 results	 are	 obtained	 in	
young	patients	with	low	HCV	RNA	levels	and	genotype	2	or	
3.	 For	 non-responders	 and	 relapsers,	 longer	 duration	 of	
therapy	is	being	assessed.

HEPATITIS E

Hepatitis	E	virus	(HEV)	is	an	RNA	virus	(Hepevirus)	(Fig.	7.21)	
which	causes	a	hepatitis	clinically	very	similar	to	hepatitis	A.	

Fig. 7.19	 Time course of the events and serological 
changes seen following infection with hepatitis C virus.
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Fig. 7.20	 Approach to a patient with hepatitis C.	ALT,	
alanine	aminotransferase;	PCR,	polymerase	chain	reaction.	
Adapted	from	Dhumeaux	D,	Marcellin	P,	Lerebours	E.	
Treatment	of	hepatitis	C.	The	2002	French	consensus.	Gut	
2003;	52	with	permission	from	the	BMJ	Publishing	Group.

Anti-HCV +ve

Treatment duration 24 weeks

78% 50%

48 weeks

Sustained average response

*PCR –ve *PCR +ve

*PCR +ve

*PCR HCV RNA

*PCR –ve

Consider liver biopsy
based on age and other
factors, e.g. imaging of
liver for exclusion of
other potential causes
of  liver disease

Consider for antiviral
therapy, based on
severity of  liver
disease, platelet
count and age

3-monthly review.
US 6-monthly

Exclude other
causes of
liver disease

6-monthly review.
Further biopsy
in 2–3 years if
abnormal ALT
persists

HCV genotyping
and quantitation
recommended
to determine
treatment
regimen

Annual review

PEG-IFN/ribavirin combination therapy

PEG-IFN α2a – 180 µg/week 
      +
Ribavirin 800 mg/day (genotype 2/3) or
  1000–1200 mg/day (genotype 1)

If  HCV RNA PCR is positive at 3 months or has
decreased by less than 2 log, discontinue therapy.
If  not, continue treatment;

Specialist centre

Minimal,
mild disease

Liver
biopsy

Moderate, severe
activity/fibrosis

Cirrhosis

ALT raised ALT normal

Genotype non-1
(mostly genotype 2/3)

Genotype 1 +

Viral hepatitis

Hepatitis C

Hepatitis E

Viral hepatitis 341



342 Liver, biliary tract and pancreatic disease7 342 Liver, biliary tract and pancreatic disease7

It	 is	 enterally	 transmitted,	 usually	 by	 contaminated	 water,	
with	30%	of	dogs,	pigs	and	rodents	carrying	the	virus.	Epi-
demics	have	been	seen	in	many	developing	countries.	It	has	
a	 mortality	 from	 fulminant	 hepatic	 failure	 of	 1–2%,	 which	
rises	 to	20%	 in	pregnant	women.	There	 is	 no	carrier	 state	
and	it	does	not	progress	to	chronic	liver	disease.	An	ELISA	
for	IgG	and	IgM	anti-HEV	is	available	for	diagnosis.	HEV	RNA	
can	be	detected	in	the	serum	or	stools	by	PCR.	Prevention	
and	 control	 depend	 on	 good	 sanitation	 and	 hygiene;	 a	
vaccine	has	been	developed.

HEPATITIS NON-A–E

Approximately	10–15%	of	acute	viral	hepatitides	cannot	be	
typed	 and	 are	 described	 as	 hepatitis	 non-A–E.	 GB	 agent	
(HGV	 hepatitis	 G	 virus)	 and	 TTV	 (transfusion-transmitted	
virus)	agents	have	not	been	documented	as	causing	disease	
in	humans.

ACUTE HEPATITIS DUE TO OTHER 
INFECTIOUS AGENTS

Abnormal	liver	biochemistry	is	frequently	found	in	a	number	
of	 acute	 infections.	The	abnormalities	 are	usually	mild	 and	
have	no	clinical	significance.

Infectious mononucleosis	(see	also	p.	107).	This	is	due	
to	the	Epstein–Barr	(EB)	virus.	Mild	jaundice	associated	with	
minor	 abnormalities	 of	 liver	 biochemistry	 is	 extremely	
common,	but	 ‘clinical’	hepatitis	 is	 rare.	Hepatic	histological	
changes	 occur	 within	 5	 days	 of	 onset;	 the	 sinusoids	 and	
portal	tracts	are	 infiltrated	with	 large	mononuclear	cells	but	
the	 liver	 architecture	 is	 preserved.	 A	 Paul–Bunnell	 or	
Monospot	test	is	usually	positive,	and	atypical	lymphocytes	
are	 present	 in	 the	 peripheral	 blood.	 Treatment	 is	 of	 the	
symptoms.

Cytomegalovirus (CMV)	 (see	 also	 p.	 107).	 This	 can	
cause	acute	hepatitis,	particularly	in	a	patient	with	an	impaired	
immune	response.	The	virus	may	be	isolated	from	the	urine.	

The	 liver	 biopsy	 shows	 intranuclear	 inclusions	 and	 giant	
cells.

Yellow fever	 (see	 also	 p.	 114).	 This	 viral	 infection	 is	
carried	by	the	mosquito	Aedes	aegypti	and	can	cause	acute	
hepatic	necrosis.	There	is	no	specific	treatment.

Herpes simplex	(see	also	p.	104).	Very	occasionally	the	
herpes	 simplex	 virus	 causes	 a	 generalized	 acute	 infection,	
particularly	in	the	immunosuppressed	patient,	and	occasion-
ally	 in	 pregnancy.	 Aminotransferases	 are	 usually	 massively	
elevated.	Liver	biopsy	shows	extensive	necrosis.	Aciclovir	is	
used	for	treatment.

Toxoplasmosis	(see	also	p.	160).	This	produces	a	clinical	
picture	 similar	 to	 that	 of	 infectious	 mononucleosis,	 with	
abnormal	 liver	 biochemistry,	 but	 the	 Paul–Bunnell	 test	 is	
negative.

Fig. 7.21	 Hepatitis E genome – showing a single-
stranded RNA genome with three open reading frames 
(ORF).
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FULMINANT HEPATIC  
FAILURE (FHF)

This	 is	defined	as	severe	hepatic	 failure	 in	which	encepha-
lopathy	develops	in	under	2	weeks	in	a	patient	with	a	previ-
ously	normal	liver	(occasionally	in	some	patients	with	previous	
liver	damage;	e.g.	D	virus	superinfection	in	a	previous	carrier	
of	HBsAg	and	 in	Wilson’s	disease).	Cases	 that	evolve	at	a	
slower	pace	 (2–12	weeks)	are	called	subacute	or	subfulmi-
nant	hepatic	 failure.	FHF	 is	a	 rare	but	often	 life-threatening	
syndrome	 that	 is	due	 to	acute	hepatitis	 from	many	causes	
(Table	 7.9).	 The	 causes	 vary	 throughout	 the	 world;	 most	
cases	are	due	to	viral	hepatitis,	but	paracetamol	overdose	is	
commonly	 implicated	 in	 the	UK	 (50%	of	cases).	HCV	does	
not	 cause	 FHF	 although	 exceptional	 cases	 have	 been	
reported	from	Japan.

Histologically	 there	 is	 multiacinar	 necrosis	 involving	 a	
substantial	part	of	 the	 liver.	Severe	 fatty	change	 is	seen	 in	
pregnancy	 (p.	 364),	 Reye’s	 syndrome	 (p.	 363)	 or	 following	
tetracycline	administration	intravenously.

Clinical features
Examination	shows	a	jaundiced	patient	with	a	small	liver	and	
signs	 of	 hepatic	 encephalopathy.	 The	 mental	 state	 varies	



from	slight	drowsiness,	confusion	and	disorientation	(grades	
I	and	 II)	 to	unresponsive	coma	 (grade	 IV)	with	convulsions.	
Fetor	hepaticus	 is	common,	but	ascites	and	splenomegaly	
are	 rare.	 Fever,	 vomiting,	 hypotension	 and	 hypoglycaemia	
occur.	Neurological	examination	shows	spasticity	and	hyper-
reflexia;	plantar	 responses	remain	flexor	until	 late.	Cerebral	
oedema	develops	in	80%	of	patients	with	FHF	but	is	far	less	
common	with	subacute	failure	and	its	consequences	of	intra-
cranial	 hypertension	 and	 brain	 herniation	 are	 the	 most	
common	causes	of	death.	Other	complications	include	bac-
terial	and	fungal	infections,	gastrointestinal	bleeding,	respira-
tory	 arrest,	 renal	 failure	 (hepatorenal	 syndrome	 and	 acute	
tubular	necrosis)	and	pancreatitis.

Investigations
There	is	hyperbilirubinaemia,	high	serum	aminotransferases	
and	low	levels	of	coagulation	factors,	including	prothrombin	
and	factor	V.	Aminotransferases	are	not	useful	indicators	of	
the	course	of	the	disease	as	they	tend	to	fall	along	with	the	
albumin	with	progressive	liver	damage.	An	EEG	is	sometimes	
helpful	in	grading	the	encephalopathy.	Ultrasound	will	define	
liver	size	and	may	indicate	underlying	liver	pathology.

Treatment
There	 is	 no	 specific	 treatment,	 but	 patients	 should	 be	
managed	in	a	specialized	unit.	Transfer	criteria	to	such	units	
are	 shown	 in	 Box	 7.1.	 Supportive	 therapy	 as	 for	 hepatic	
encephalopathy	 is	 necessary	 (see	 p.	 353).	 When	 signs	 of	
raised	 intracranial	 pressure	 (which	 is	 sometimes	 measured	

directly)	 are	 present,	 20%	 mannitol	 (1	g/kg	 bodyweight)	
should	be	 infused	 intravenously;	 this	dose	may	need	 to	be	
repeated.	 Dexamethasone	 is	 of	 no	 value.	 Hypoglycaemia,	
hypokalaemia,	hypomagnesaemia,	hypophosphataemia	and	
hypocalcaemia	 should	 be	 anticipated	 and	 corrected	 with	
10%	 dextrose	 infusion	 (checked	 by	 2-hourly	 Dextrostix	
testing),	 potassium,	 calcium,	 phosphate	 and	 magnesium.	
Coagulopathy	is	managed	with	intravenous	vitamin	K,	plate-
lets,	blood	or	 fresh	 frozen	plasma.	Haemorrhage	may	be	a	
problem	and	patients	are	given	a	proton	pump	inhibitor	(PPI)	
to	 prevent	 gastrointestinal	 bleeding.	 Prophylaxis	 against	
bacterial	and	fungal	infection	is	routine,	and	suspected	infec-
tion	should	be	treated	immediately	with	suitable	antibiotics.	
Renal	and	respiratory	failure	should	be	treated	as	necessary.	
Liver	transplantation	has	been	a	major	advance	for	patients	
with	FHF.	 It	 is	difficult	 to	 judge	 the	 timing	or	 the	necessity	
for	 transplantation,	 but	 there	 are	 guidelines	 based	 on	 vali-
dated	prognostic	indices	of	survival	(see	below).

Course and prognosis
In	mild	cases	 (grades	 I	and	 II	encephalopathy	with	drowsi-
ness	and	confusion),	 two-thirds	of	 the	patients	will	survive.	
The	outcome	of	severe	cases	(grades	III	and	IV	encephalopa-
thy	with	stupor	or	deep	coma)	is	related	to	the	aetiology.	In	
special	units,	70%	of	patients	with	paracetamol	overdosage	
and	grade	IV	coma	survive,	as	do	30–40%	patients	with	HAV	
or	HBV	hepatitis.	Poor	prognostic	variables	indicating	a	need	
to	transplant	the	liver	are	shown	in	Box	7.2.

AUTOIMMUNE HEPATITIS

This	 condition	 occurs	 most	 frequently	 in	 women.	 In	 type	 I	
(see	below)	 there	 is	 an	 association	with	other	 autoimmune	
diseases	(e.g.	pernicious	anaemia,	thyroiditis,	coeliac	disease	
and	 Coombs’-positive	 haemolytic	 anaemia),	 and	 60%	 of	
cases	 are	 associated	 with	 HLA,	 DR3,	 DR52a	 loci,	 HLA-
DRB1*0301	and	HLA-DRB2*0401.	In	Asians,	the	condition	is	
associated	with	HLA-DR4.

Pathogenesis
The	cause	 is	unknown.	 It	 is	proposed,	 in	a	genetically	pre-
disposed	 person,	 that	 an	 environmental	 agent	 (perhaps	 a	

Viruses
A,	B,	(D),	E

Other viruses
Drugs	(examples)

Analgesics	(e.g.	paracetamol)

Monoamine	oxidase	inhibitors

Halogenated	anaesthetics

Antituberculosis	(e.g.	isoniazid)

Antiepileptic	(e.g.	valproate)

‘Social’	drugs	(e.g.	‘Ecstasy’)

Toxins
Amanita	poisoning

Halohydrocarbons

Miscellaneous
Wilson’s	disease

Acute	fatty	liver	of	pregnancy

Reye’s	syndrome

Budd–Chiari	syndrome

Autoimmune	hepatitis

Table 7.9 Causes of fulminant hepatic failure

■	 INR	>	3.0
■	 Presence	of	hepatic	encephalopathy
■	 Hypotension	after	resuscitation	with	fluid
■	 Metabolic	acidosis
■	 Prothrombin	time	(seconds)	>	interval	(hours)	from	

overdose	(paracetamol	cases)

i Box 7.1 Transfer criteria to specialized units for 
patients with acute liver injury

Non-paracetamol (three of following five)

■	 Drug	or	non-A–E	hepatitis
■	 Age	<	10	and	>	40	years
■	 Interval	from	onset	of	jaundice	to	encephalopathy		

>	7	days
■	 Serum	bilirubin	>	300	µmol/L
■	 Prothrombin	time	>	50	s	(or	>	100	s	in	isolation)

Paracetamol (acetaminophen)

■	 Arterial	pH	<	7.3	(after	resuscitation,	7.25	on	
N-acetylcysteine)
Or

■	 Serum	creatinine	>	300	µmol/L	and
■	 PT	>	100	s	and
■	 Grade	III–IV	encephalopathy

i Box 7.2 Poor prognostic variables in fulminant 
hepatic failure indicating a need for liver 
transplantation
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virus)	causes	a	sequence	of	T	cell	mediated	events	against	
liver	 antigens,	 producing	 a	 progressive	 necroinflammatory	
process	which	results	in	fibrosis	and	cirrhosis.	In	vitro	obser-
vations	 have	 shown	 that	 there	 is	 a	 defect	 of	 suppressor	
(regulatory)	 T	 cells	 which	 may	 be	 primary	 or	 secondary.	
However,	no	clear	mechanism	causing	the	inflammation	has	
been	found.

Clinical features
There	are	two	peaks	 in	presentation.	 In	the	peri-	and	post-
menopausal	group,	patients	may	be	asymptomatic	or	present	
with	fatigue,	the	disease	being	discovered	by	abnormalities	
in	 liver	 biochemistry	 or	 because	 of	 signs	 of	 chronic	 liver	
disease	on	routine	examination.	In	the	teens	and	early	twen-
ties	the	disease	(often	type	II)	presents	as	an	acute	hepatitis	
with	jaundice	and	very	high	aminotransferases,	which	do	not	
improve	with	time.	This	age	group	often	has	clinical	features	
of	 cirrhosis	 with	 hepatosplenomegaly,	 cutaneous	 striae,	
acne,	hirsuties,	bruises	and,	sometimes,	ascites.	An	ill	patient	
can	 also	 have	 features	 of	 an	 autoimmune	 disease	 with	 a	
fever,	 migratory	 polyarthritis,	 glomerulonephritis,	 pleurisy,	
pulmonary	infiltration	or	lung	fibrosis.

There	are	overlap	syndromes	with	primary	biliary	cirrhosis	
and	primary	sclerosing	cholangitis,	existing	concomitantly	or	
developing	consecutively.

Investigations
Liver biochemistry
The	serum	aminotransferases	are	high,	with	lesser	elevations	
in	the	ALP	and	bilirubin.	The	serum	γ-globulins	are	high,	fre-
quently	 twice	normal,	particularly	 the	 IgG.	The	biochemical	
pattern	is	similar	in	both	types.

Haematology
A	mild	normochromic	normocytic	anaemia	with	thrombocy-
topenia	and	leucopenia	is	present,	even	before	portal	hyper-
tension	 and	 splenomegaly.	 The	 prothrombin	 time	 is	 often	
high.

Autoantibodies
Two	types	of	autoimmune	hepatitis	have	been	recognized:

■	 Type	I	with	antibodies	(titres	>	1	:	80)
(a)	 anti-nuclear	(ANA)
(b)	 anti-smooth	muscle	(anti-actin)

	 (c)	 soluble	liver	antigen	(anti	SLA/LP)	–	10–30%	cases.	
This	occurs	most	frequently	in	girls	and	young	women.

■	 Type	II	with	antibodies:	anti-liver/kidney	microsomal	
(anti-LKM1).	The	main	target	is	cytochrome	P4502D6	
(CYP2D6)	on	liver	cell	plasma	membranes.	
Approximately	13%	of	patients	lack	the	above	
autoantibodies.

Liver biopsy
This	shows	the	changes	of	chronic	hepatitis	described	previ-
ously.	The	amount	of	interface	hepatitis	is	variable,	but	tends	
to	be	high	in	untreated	patients.	Lymphoid	follicles	are	less	
often	seen	than	in	hepatitis	C,	and	plasma	cell	infiltration	is	
frequent.	Approximately	one-third	of	patients	have	cirrhosis	
at	presentation.

Treatment
Prednisolone	30	mg	is	given	daily	 for	2	weeks,	 followed	by	
a	slow	reduction	and	then	a	maintenance	dose	of	10–15	mg	

daily;	 azathioprine	should	be	added,	1–2	mg/kg	daily,	 as	a	
steroid-sparing	agent	and	in	some	patients	as	sole	long-term	
maintenance	therapy.	Mycophenolate,	ciclosporin	and	tacro-
limus	have	been	used	in	resistant	cases.

Course and prognosis
Steroid	 and	 azathioprine	 therapy	 induce	 remission	 in	 over	
80%	 of	 cases.	 Treatment	 is	 lifelong	 in	 most	 cases.	 Those	
with	initial	cirrhosis	are	more	likely	to	relapse	following	treat-
ment	withdrawal	and	require	 indefinite	therapy.	Liver	trans-
plantation	is	performed	if	treatment	fails,	although	the	disease	
may	recur.	Hepatocellular	carcinoma	occurs	less	frequently	
than	with	viral-induced	cirrhosis.
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DRUG-INDUCED CHRONIC 
HEPATITIS

Several	drugs	can	cause	a	CH	which	clinically	bears	many	
similarities	 to	 autoimmune	 hepatitis.	 Patients	 are	 often	
female,	present	with	jaundice	and	hepatomegaly,	have	raised	
serum	 aminotransferases	 and	 globulin	 levels,	 and	 LE	 cells	
and	 anti-LKM1	 antibodies	 may	 be	 detected.	 Improvement	
follows	 drug	 withdrawal	 but	 exacerbations	 can	 occur	 with	
drug	reintroduction.	Isoniazid,	amiodarone	and	methotrexate	
can	 lead	 to	chronic	histological	 changes.	With	 rare	excep-
tions	patients	with	pre-existing	chronic	liver	disease	are	not	
more	susceptible	to	drug	injury.

Chronic	alcoholic	liver	disease	can	occasionally	have	his-
tological	appearances	more	like	a	chronic	hepatitis.

CHRONIC HEPATITIS OF 
UNKNOWN CAUSE

As	 more	 and	 more	 people	 are	 having	 routine	 blood	 tests,	
mild	elevations	in	the	serum	aminotransferases	and	γ-GT	are	
found.	 Many	 of	 these	 patients	 have	 no	 symptoms	 and	 no	
evidence	 of	 liver	 disease	 clinically.	 All	 known	 aetiological	
agents	should	be	excluded	(see	above),	and	tests	carried	out	
to	exclude	primary	biliary	cirrhosis,	primary	sclerosing	chol-
angitis,	 Wilson’s	 disease,	 haemochromatosis	 and	 α1-	
antitrypsin	 deficiency.	 Risk	 factors	 for	 NAFLD	 should	 be	
evaluated.

Liver	biopsy	should	be	performed	 if	 the	elevation	 in	 the	
aminotransferases	continues	for	over	a	year,	to	confirm	the	
presence	of	chronic	hepatitis,	but	often	non-specific	changes	
are	found.

NON-ALCOHOLIC FATTY LIVER 
DISEASE (NAFLD)

This	is	an	increasingly	recognized	condition	that	can	lead	to	
cirrhosis	 (in	 1%)	 and	 hepatocellular	 carcinoma.	 NAFLD	 is	
estimated	to	affect	3–6%	of	the	population	in	the	USA	and	
of	these,	1–3%	have	non-alcoholic	steatohepatitis	(NASH).

Histological	 changes	 are	 similar	 to	 those	 of	 alcohol-
induced	hepatic	 injury	and	 range	 from	simple	 fatty	change	
to	fat	and	inflammation	(steatohepatitis,	NASH)	and	fibrosis.	
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Oxidative	stress	injury	and	other	factors	lead	to	lipid	peroxi-
dation	 in	 the	presence	of	 fatty	 infiltration	and	 inflammation	
results.	Fibrosis	then	may	occur	which	is	enhanced	by	insulin	
resistance,	 which	 induces	 connective	 tissue	 growth	 factor.	
Risk	 factors	 for	 NAFLD	 are	 obesity,	 hypertension,	 type	 2	
diabetes	 and	 hyperlipidaemia,	 such	 that	 NAFLD	 is	 consid-
ered	the	liver	component	of	the	metabolic	syndrome.	Insulin	
resistance	is	universal.

Most	patients	are	asymptomatic;	hepatomegaly	may	be	
present.	 Mild	 increases	 in	 serum	 transferases	 and/or	 γ-GT	
(with	ALT	>	AST)	are	 frequently	 the	sole	abnormality	 in	 the	
liver	biochemistry.

Diagnosis	 is	 by	 demonstration	 of	 a	 fatty	 liver,	 usually	 on	
ultrasound,	with	the	exclusion	of	other	causes	of	liver	injury,	
e.g.	alcohol.	Liver	biopsy	allows	staging	of	 the	disease	but	
when	 this	 should	 be	 performed	 is	 unclear	 as	 there	 are	 no	
definitive	guidelines.	Most	would	biopsy	if	the	ALT	is	persis-
tently	over	twice	normal.

Elastography	(p.	326)	is	being	used	to	evaluate	the	degree	
of	fibrosis.

Management.	 Currently	weight	loss,	strict	control	of	hyper-
tension,	 diabetes	 and	 lipid	 levels	 are	 the	 only	 treatments.	
Fatty	 liver	on	its	own	does	not	progress.	Factors	 indicating	
progression	are	unknown,	but	diabetic	patients	are	most	at	
risk.	 Thiazolidinediones	 (p.	 1038)	 which	 ameliorate	 insulin	
resistance,	 are	being	evaluated	 –	histological	 improvement	
has	been	documented	in	short	term	studies.	Liver	transplan-
tation	 is	 reserved	for	end-stage	cirrhosis,	but	 the	condition	
may	 recur.	 Regular	 follow-up	 is	 indicated,	 particularly	 for	
patients	with	NASH.

is	the	most	common	cause	world-wide.	With	the	identifica-
tion	 of	 HCV,	 and	 recognition	 of	 non-alcoholic	 fatty	 liver	
disease	 (NAFLD),	 idiopathic	 (cryptogenic)	 cirrhosis	 is	 diag-
nosed	 infrequently.	 Young	 patients	 with	 cirrhosis	 must	 be	
investigated	 carefully	 as	 the	 cause	 may	 be	 treatable	 (e.g.	
Wilson’s	disease).

Pathogenesis
Chronic	 injury	 to	 the	 liver	 results	 in	 inflammation,	 necrosis	
and,	 eventually,	 fibrosis	 (Fig.	 7.22).	 Fibrosis	 is	 initiated	 by	
activation	 of	 the	 stellate	 cells	 (see	 p.	 320).	 Kupffer	 cells,	
damaged	hepatocytes	and	activated	platelets	are	probably	
involved.	Stellate	cells	are	activated	by	many	cytokines	and	
their	 receptors,	 reactive	 oxygen	 intermediates	 and	 other	
paracrine	and	autocrine	signals.

In	the	early	stage	of	activation	the	stellate	cells	become	
swollen	 and	 lose	 retinoids	 with	 upregulation	 of	 receptors		
for	 proliferative	 and	 fibrogenic	 cytokines,	 such	 as	 platelet-
derived	 growth	 factor	 (PDGF),	 and	 transforming	 growth	
factor	 β1	 (TGF-β1).	 TGF-β1	 is	 the	 most	 potent	 fibrogenic	
mediator	 identified	 so	 far.	 Inflammatory	 cells	 contribute	 to	
fibrosis	via	cytokine	secretion.

In	 the	space	of	Disse,	 the	normal	matrix	 is	 replaced	by	
collagens,	 predominantly	 types	 1	 and	 3,	 and	 fibronectin.	
Subendothelial	fibrosis	 leads	 to	 loss	of	 the	endothelial	 fen-
estrations	 (ports),	 and	 this	 impairs	 liver	 function.	 Collage-
nases	(matrix	metalloproteinases,	MMPs)	are	able	to	degrade	
this	collagen	but	are	 inhibited	by	tissue	 inhibitors	of	metal-
loproteinases	 (TIMPs),	 which	 are	 increased	 in	 human	 liver	
fibrosis.	 There	 is	 accumulating	 evidence	 that	 in	 the	 early	
stages	liver	fibrosis	is	reversible,	particularly	when	inflamma-
tion	is	reduced,	e.g.	by	suppressing	or	eliminating	viruses.

Pathology
The	 characteristic	 features	 of	 cirrhosis	 are	 regenerating	
nodules	separated	by	fibrous	septa	and	 loss	of	 the	normal	
lobular	architecture	within	the	nodules	(Fig.	7.23a).	Two	types	
of	 cirrhosis	 have	 been	 described	 which	 give	 clues	 to	 the	
underlying	cause:

■	 Micronodular	cirrhosis.	Regenerating	nodules	are	usually	
less	than	3	mm	in	size	and	the	liver	is	involved	
uniformly.	This	type	is	often	caused	by	ongoing	alcohol	
damage	or	biliary	tract	disease.
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Common Others

Alcohol
Hepatitis	B	±	D
Hepatitis	C

Biliary	cirrhosis:
	 primary
	 secondary
Autoimmune	hepatitis
Hereditary	haemochromatosis
Hepatic	venous	congestion
Budd–Chiari	syndrome
Wilson’s	disease
Drugs	(e.g.	methotrexate)
α1-Antitrypsin	deficiency
Cystic	fibrosis
Non-alcoholic	fatty	liver	disease
Galactosaemia
Glycogen	storage	disease
Veno-occlusive	disease
Idiopathic	(cryptogenic)
?	Other	viruses

Table 7.10 Causes of cirrhosis

CIRRHOSIS

Cirrhosis	results	from	the	necrosis	of	 liver	cells	followed	by	
fibrosis	 and	 nodule	 formation.	 The	 liver	 architecture	 is	 dif-
fusely	abnormal	and	this	interferes	with	liver	blood	flow	and	
function.	This	derangement	produces	the	clinical	features	of	
portal	hypertension	and	impaired	liver	cell	function.

Aetiology
The	causes	of	cirrhosis	are	shown	in	Table	7.10.	Alcohol	 is	
now	the	most	common	cause	in	the	West,	but	viral	infection	

Fig. 7.22	 Pathogenesis of fibrosis.	Activation	of	the	
stellate	cell	is	followed	by	proliferation	of	fibroblasts	and	
the	deposition	of	collagen.
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