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ABSTRACT
Liver discase i1s a3 major public health problem. Sevcral diagrostic and actiologic agents of
liver discases are known, but autocanfibodics to liver antigens in Nigerians with liver
discascs havc not been cxicnsively studied. The study was therefore aimed at detecting the

1ypes ol autoontibodics and viral antigens in various liver discases among Nigcrians.

Onc hundred and twenty six consecutive paticnts with liver discases and 82 apparently
hcalthy controls were recruited at UCH Ibadan. Clinical featurcs ond histery of alcohol
consumption were documented. Scrum samples were analysed for Antinuclear Antibodies
(ANA). Antimitochondrial Antibodics (AMA), perinuclcar Antincutrophil Cytoplasmic
Antibodies (PANCA), anti-Soluble Liver Antigen/Liver Pancreas (anti-SLA/LP) and onti-
Livee-Kidncy Microsemal-1 (anti-LKM-1) by cnzymce linked immunosorbent assay.,
Similarly, hepatitis B surfacc aatigen (J{BsAg), Icpatitis B c Antigen (11BcAg), antibody 10
FlBcAg (ani-ilBc), ontibody 1o hcpatitis B corc antigen (anti-1EBe) and antibody 1o
hepatitis C virus (ana-] ICV) were onalysed. § l¢patitis B virus (11BV) DNA was determined
by PCRR, and samples positive for FIBV s-plussnid DNA by elcctrophoresis were sequenced
for genotypes. Liver funciion and prothrombin time were deterinined. Dota were analyscd

using cclative frequency, odds ratio, Pcarson’s Chi squarc. Tisher's cxact test and Students'

t-1cst at 5% lcvel of ssgnilicance.

About 75% werc males with mean age of 47.5214.d yrs, Si>ty onc Percent had
Hepatocellular Carcinoma (HCC), 25.4% Liver Cirrhosis (LC), 7.9% Chronic llcpatitis
(CH), 3.2% Acute Viral Hepatitis (AVH) and 1.6% Primary Biliary Cirrhosis ("BC)
Hepatomcgaly occurred in 78.6%, ascitcs in $7.1%. 51.3% consumed signilicant (> 80g/doy
for § ycars) alcohol. There was no difference in ANA among cascs and controls. AMA was

dctiectable in 60.3% of cascs compared 1o 43.9% of conirols (p<0.05). One case and onc

¢
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control wese positive for anti-LKM-1 whilc all subjects were negative for anti-SLA/LP and
pANCA. Anti-tHBc was detected in 93.7% of cases and 73.2% contiols. The prevalence of
HBsAg, HBeAg anti-HBe and anmi-HCV were signif:.cmtly higher in cases than controls
(p<0.05). The HBV-DNA was highcr among cases (46%) than controls (1 2%) (odds ratio
27.3). AVII paticnts had the laghest HBV-DNA viraf load with a range of zcto to |4
million copics/uL and a mcan of 751.86 copies’ pL. Gecometric mcan HBV-DNA were
63.6, 43.15 and 7.2 copics/ pL amoog cases with LC. HCC and CH respectively:.
Psoportions of CH (40%) and [.C (3414%) with ANA werc not significantly higher
comparcd to conirols {39.7%), but was significantly higher in IICC patients 61.9%
compared to controls. The AMA was significantly hugher in CH and 1ICC compared with
controls. FHIBsAg was signilicantly higher in 1ICC compared to controls and other liver
cases. JlBeAg, anti-lfBe, anti-HBc, anti-HCV and HIIV-DNA wcre significantfy higher in
CH. LC and HCC compared to controls (p<0.05). There werc 53 genotype E and two

genotype A in cases while only onc cortro! had genetypc .

Prevalence of autoantibodics 1o liver antigens is similar in individuals with or without liver
discase and, therefore not reliable in predicting dutoimmunc liver disecasc. 11BsAg. anti-

HBcAg. onti-!ICV and 1IBV-DNA werc strongly associated with liver discase. 1IBV

genotype E is predominant in Nigeria.
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CHAPTERONE

INTRODUCTION
1.0 The Liver
The liver is the scat of the major metabelic procesees in the body and it performs key
roles in carbohydrate, fat, protein, vitamins and mineral metabolism, including drug
dctoxification and bilicubin excretion. As a rcsult of its key roles in energy
homeostasis, it enjoys a dual blood supply from the portal vein and the iwo hepatic
arteries (Figures | and 2), which amounts 1o 20% of the cardiac output. therefore in
constant contact with immunological lactors and cells irom blood circulation. This is
in addition 1o the presence of resident unconventional T Iymphocyte subpopulations in
the normal adult human liver which may have specialised functions in regional
immune responscs (Norris ef . 1998; Doherty ez al. £999) as well as other immune
cells which are visible on microscopy (Figure 3).
The biliaty system which arc the main target organ in some autoimmune liver disecases
like primary bitinsy cirrhosis and primary sclerosing eholangitis { Petrogiannopoulos ef
af, 2004), usvally originate as bile conaliculi in the hepatic portal triads and
subscquently form bile ductules before finally coalescing into the right and lefl bite
ducis (Figures | and 2).
Discases of the liver and biliary system are major causes of illness and death
worldwide and the discases mnge Irom viral hepatitis to gallstones, alcoholic
hepatitis, fatty liver discasc. inherited and congenital disorders, liver conditions

caused by toxins or medications. liver and bile duct cancers as well as gutoimmunc

liver and biliary conditions.

1
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Copyright 2006 by Elsevier Inc.
Figure |. Gross anatomy of the liver showing Wie vascular, biliory and hepatic

fealurcs.

Source: Zakim and Boyer Textbook of Hepatology.

2
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Portal Trisd

Figure 2. Microscopic anaiomy of the liver showing the vascular supply and bile duct
Magnilicauon: X40
H&E stain

' Source: WebPalh
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Portd Trad

Figure 2. Microscopic anatomy of tbe liver showing the vascular supply and bile ducl.
Magnilication: X40
H&E sian.

Source: WebPath
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Kupffer ecll Hepatocytc Sinusoid

ligurc 3. Microscopic anstomy of the liver showing hcpatocytes, sinusoids and
kupifer cclls

Magmfication: X40

H&E staun

Source: WchPath
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The liver being the first major metabolic site for ingested food and substances is
cxposed to various antigens some of which are xenobiotic molecules, endotoxiasand

microbial degradalion products, which may be injurious 10 the liver (Lumsden et af.
1988). It is not swprising; therefore that the liver participates in immunological
activity in the body through specializzed cclls.

Two cellular elements of the liver are generally recognized: hepatic parenchymal and
non-parcnchymal cell's, Parenchymal cells are hepatocytes that endogenously cxpress
MHC Closs 1 molccules, as o result of which they do not clicit sirong immunc
responsc and ase nol involved in ontibody mediated immunc iesponse (Renz and
Freise, 2001). On the other hand the non-parenchymal fraction. comprising of bile

duct cpithelium, dendritic cells, Kupffer ccells, 1to cells, interstitum and vascular
cndothctium. arc immunologically active, cxpress both MIIC Classes | and 1l

molccules and are also active in antigen presentation (Renz and Freise. 200 1).

I.1 Justilication fer the study

Liver discases, cspecially viral hepatitis, arc well known (o contribute to morbidity
nnd moriality among the Nigerian pojulation (Bojuwoye: 1997). Autoimmunc
discascs arc among the lcading causcs of desth among young and middle-aged women
in the United States (Cooper and Strochlo, 2003) and ather ports of the world.

No published dota orc available in developing countrics sbout the prevalence,
morbidity and mortality of ouloimmunc disorders and autoimmunc liver disessc in
particulor. There is a nced to generate dota 1o fill the gop in knowledge about

autoimmune liver diseascs and viral hepatitis in Nigeria, ond possibly open new. vistas

in this neglectcd area of 1lcpatology in Nigeria
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Indirect immunofluorescence (11F) has been the standard technique for detecting
autoantibodics with the use of substiatcs such as rat liver kidney or stomach (Kerkar
et ol 2002). Howcvcr, the cumbersome nature of the technique, lack of
standardization and recent idcntilication of antigenic targels of various autoantibodies
has led to the development of ELISA techniques with the advanlage of ease,
standardization oand reproducibility. Morcover, studies have shown agreement
between the ELISA and the (IF techniques (Riactto & Doniach 1973; Kerkar ¢t af,
2002; Vergani and Micli-Vergani, 2004), This study utilized the ELISA technique in

detccling autoantibodics in our study subjects.

1.2 Ratlonale and objcclives

Liver discase is the Sth common cause of death in the UK (lredale, 2008) and
according to data Irom the Centre for Discase and Control (CDC), the i12* most
common cause of dcath in the USA (Davics and Roberts 20(0). In developed
countrics where daa cxist on autoimmunc liver discases, it has been shown that
autoimmune diseascs of the liver or biliary system are significant causes of end stage
liver discase (ESLD) swhich account for approximoatcly 20% of all liver
transplantations pcrformed annually inthe United States of America (Renz and Freise,
2001), 2.6% of liver transplonts at the Europcan Liver Transplant Registiy
(Milkiewicz ct al. 1999) and 5.6% of liver transplantation at the Notional Institutes of
Health (NIH), USA (Wicsncr ¢ral, 1998).

Low prevalence of avtoimmune discases such as rheumatoid anhiritis and vitiligo have
been encountered in Nigeria (Adclowo ct al. 1998, Talabi et al 2003), though, others

showed rarity of autoimmunc disorders among Nigerians (Famuyiwa and Bclla,
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1990). Morcover. chronic infections such as Hepatitis B and C, have been found to be
accompanied by serological markcrs of autoimmune liver disease, being more
prcvalent with HCV than HBV (Clifford ef al, 1995; Jocckel and Manns 2005),

There has been no report on autoimmune liver diseases in Nigeria, and only a few
reported cases in Alrica. There is thercfore need to detemmine the prevalence of
autoimmunec liver diseases in hospital setting. role of autoimmune (aclors and viral

agents in the pathology of liver disease among Nigerians.

Objcctives:
A. Overull objective
The overnll objective of this study was 1o investigaic the contribution of
autoimmunity fe the burden of liver diseases in Nigeria, and eorrclate wilh established
viral causes of liver discascs such as hepatitis B and C, and alcohol.
B. Spectfic objectives
The specific objectives of this study were 1o determine the:
I. prevalenec and paticrn of specilic scrum sutoantibodics ANA, pANCA, LKM-
|, onti-SLA/LI and AMA among paticnis with liver diseases,

2. prevaicnce of HBsAg, HideAg, Anti-Hi3e, onti-HBe, anti-lICV in patients

with hver diseascs,

3, frequency of HBV-DNA and viral load among patients with liver discases in

Nigeria, and
4. inlcraclive role of awtormmunity and HBV/HCV markers in the pathogenesis

of liver discases in Nigeria and generote local baselinec dota on autoimmunc

liver discases in Nigeria.
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CHAPTER TWe@
2.0 LITERATURE REVIEW
2. Immupity
Immunily, as it is used today. derives {rom its carlier usage referring 1o cxcmption
from military service or from paying 1axes. il became a word for piotcction agarnst
infeclion over a hundred years ago alter Pastcur’s historic vaccination cxperimenl
with attcnuated anthrax bacilli in 1881 (Carter, 1988: Stembach, 2003). Immwunity is
thercfore dcfined as the ability of an organism to protect itself against pathogens.
There is therclore an innatc ability in organisms 10 recognize what is seif-antigen and
whal is non-self antigen.
Autoimmunity i s an immunological term first introduced by Paul Elidich in 1900, in a
theory he called “horror autotoxicus™. to explain a phenomenon, which is quile
different from what the cuirent knowledge is aboul autoimmunity (Ehrlich and
Morgenroth, 1957).
Autoimmunity refers to the ability of the body’s immunc sysicm to recognize sclf-
antigens. The sclective unresponsiveness to sell-antigens, termed self-tolerance, is a
fundamental fcature ol the nonnal immune system. Autoimmune discases, theicfore,
develop when there i1s a breakdown in this selftolemnce (Nossal, 1983; Romagnani,
20068). Auioimmunity. un inhercnl propeity of thc immune system, Icads (o
autoimmunc discase through a pathological process of autoaggression, Other

suggested causes of autoimmunc discases arc releasc of normally scquestcred

antigens, delction of seff anmigen recognizing T and B cclls and hyperactivity of T-

helper cclis (IFeldmann, 1989).
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[n spilc of advances in Hepatology, o wide gop still exist in knowledge regording the
pathogenciic mechanisms and treaiment of liver conditions like hepatic steatosis, liver
fibrosis. hcpatocarcinogencsis and autoimmune liver discases. moking it imperative

for continuation of translational basic and clinical studies that will lessen the burden

of hiver discases,

2.2 Mccboanisms of Auloimmunily

Auloimmunily is the process by which the host immune sysiem causcs diseasc in the
individual ond is usually associaled with autoantibodics, which arc antibodics which
have the ability lo attack scif antigens. The pathogenic role of the autoantibody,
however should mect rigorous crilcria. such as: it muslt be delectable in patients with
relcvanl discasc in a signilicantly higher concentration or significantly higher
frcquency thon in the normal population; the auloantibody must be direcled against o
physiologically or pathogcnically relevant antigen; and the discase is reproduced upon
injection or induction of the autoantibody in cxpecimental animals (Peter and Shen.
2006). Tlicse critcrio ace however, not always men,

Auloiminunity is an inhcrent property of the normal immunc sysicm as all T and B
lymphocyles start oul with capacity of autoimmune cclls before undergoing some
dcvclopmental changes and becoming tolecam of sclfl antigens. Clonal dcletion and
ancrgy which occur in carly lifc are recognized fundamental mechanisms responsible
for sclf tolcrance (Cohen and Young, |991).

A successful immunc response to polentiolly heremful microorgonisms usually
depends on the specific recognition of foreign antigens by T and‘or B-lymphocytcs.

Rccognition by T-cclls involve the T-cell receptor for antigen (TCR), and antigens are
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En spite of advances in Hepatology, a wide gap still exist in knowledge regarding the
pathogenetic mechanisms and ireatment of liver conditions like hepatic steatosis, liver
fibrosis. hcpatocarcinogenesis and autoimmune liver diseases, moking 1t imperative

for continuation of translational basic and clinical studies that will lessen the burden

of liverdiscases.

2.2 Mechanisms of Autoimmunily

Autoimmunily is the process by which the host immunc system causcs discase in the
individual and is usually associated wilh auloantibodies, which arc antibodics which
have the ability 10 attack sclf antigens. The pathogenic role of the autoantibody.
howevcr should meel rigorous crileria. such as: it musi be delectable in patients with
relevant discase in o signilicanily higher concentrution or signilicantly higher
frcquency thon :n the normal population; the auloantibody musi be direcied against a
phy siologically or pathogenically relcvant antigen; and the discase is reproduced upon
inyection or induction of the auloantibody in experomental animals (Peter and Shen,

2006). These criteria are howcver, not slways mel.

Autoimmunity is an inhcrent property of the normal immunc system as all T and B

lymphocytes siart out wilh capacity of autloimmune cells before undeigoing some
devclopmental changes and becoming tolerant of self antigens. Clonal deletion and

anergy which occur in carly life are recognized fundamenul mechanisms responsible

for scif 1olerance (Cohen and Young, 1991).

A succcssful immune response to potentially harmfuf microorgenisms usually

depends on the specific recognition of foreign antigens by T and/or B-lymphocytcs

Recognition by T-cclls involve the T-cell receptor for antigen (TCR), and antigens ore

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



presented by MHC 11 molecules on ontigen presenting cells (APC). Bclls bind
antigen through susface immunoglobulin (Ig). which functions as the specific Bcell
receptor for antigen (Kotzin, 2001). The TCR and B-cell receptor (BCR) have the
capability lo respond to and recognize unlimited number of foreign antigens. but do
not nomally respond to self-antigens (lolerance). The failure of this selective
recognition of self- and non-self resulls in autoimmune rcaction and forms the basis of
autoimmune disorders.

Autoimmune disease could broadly be divided into multisystcmie and organ.specific
in tenns of prescntation. Vinually oli organs in the human body can have organ
specific autoimmune disease. Division of autoimmune diseascs couid also be bascd on
whether the pathology of the diseasc 1s mediated by autoantibodics or by nulorzactive
T=<ells. The mechanisms that 1rigger outoimmune disorders are diverse and complex.
and involve intcraction of genetic and cnvironmenial factors. A conceplual fismework
for the pathogenesis ol nutoimmune discases has been suggested ns shown in Figure
4. (Kolzin, 2001}. There is a considcrable body of knowledge 1o suggest a strong
genetic basis for the dcvelopment of sutoimmune discase. Czaja et al (2002) in o
review concluded similarly.

Susceplibility to autoimmunisation is known to dcpend on multiple genes and not on
individual gene. environmental {aclors or disturbance of the immune system. 1l is
frirly well established thal cnvironmental factors. Major Histocornpotibility Complex
(MIIC) genes and "non-MIIC genes” micrael (o promole autoimmunisation.

Well recognized autoimmune discases are Type-l diobetes mcllitus. rheumatoid
onthritis, scleroderma, systemic lupus erythematosus, dermotomyositis, myasthcnia

gravis, Grave's discase and autoimmune liver discases such as chronic octive
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hcpatitis, primary biliaey citrhosis and primary sclcrosing chohangitis. Other cxamples
of autoimmunc discascs are listed in Table |.

2.J Autoantibodies

Autoontibodies are immunoglobulins that scact with normal host proteins and may be
physiologic or pathologic (Czaja, 1995). The physiologic autocantibodies, also known
as polyrcactive antibodics, do not lix complements and are produced by the normal
humans and animals. They asc found in low concentrations in the scrum of normal
humans of all ages. though commoner in women than in men (f{ooper ¢ af, 1972).
Their origin has not been clearly defined but two hypothesis that explained the origin
of autoantibodics suggesied that 3 cells that evaded clonal deletion carly in tife and
are permitted by the suppressor mcchanism to produce minule quantitics of
autoantibodres. The second postulate is that autaantibody formation occurs as a result
of cross reaction betsween foreign and self-determinants. It is suggested that the pant
of the B cell population which givcs snisc to auloantibodies carrics a polyspecific
sreceptor. IFixation of a forcign antigen to this receptor induces the B cell 10 undeigo a
sencs of divisions and mutatons, which under the selective pressure of the antigen

lcads to production of a highly specific antibody

Thus, physiologic or natural autonntibodics may constitute the antibodics sccrcted by
B cclls prior to encountering forcign antigens (Tomer and Shoenfeld, 1988). They are
usually low affinity 1gM isotype, though IgA and IgG isoiypes arc also found, CDS5+
cells, which represent 10-25% of circulating B lymphocytes have been found to
produce natural autoantibodics (George and Shoenfeld, 1996), 40-50% of fctal B cells

are CDS5+ whercas only 2-3% from adult lymph nodes are CDS+.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Ggoglig prydicpesition
MIIC ctass || genes

O MHC gne
Multiple oon. MHC

oo %]

[:m Taie e ! CD1 T.cell deistng force
l (auimeactive)

|

Neo-T cell
cffector cells

|

Cell medisted organ damage

—pd  Autorcactive D-cells

183G mecadidadies

Autoantibody medialed organ damage

Figure 4. Steps involved in the pathogenesis of autoimmunc discase

Source: Clinical Immuynology, Principles and Praclice
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Tablel: Examples of Autoimmunc Discases

Discases

ndocrine Glands

Digestive system

Nervous Systems

Blood

Blood Vessels

Skin

Musculoskeleiat Systems

Type 1 or immune mediated diabetes mellitus
Gnve's Disaase

Hashimoto's thytoiditis

Autoimmune ooplworitls and orchitis
Autoimmunc discase of the adrenal gland

Crohn's Discase
Ulcerative colitis
Primary biliaty cirrthosis
Autoimmune hepalitis

Muluiple Sclerosis

Myasthenia gravis

Autoimmune ncuaopthies  such as Guillsin.-Bamré
Avioimaiune uyveitis

Autoimmune hemolytic anaemia
Pemicious anaemia
Autoimmune thrombocytopactiia

Tempoaral aneritis

Anti-phosphwlipid syndrome

Vasculitides such as  Wagener’s granulomatosus
Belicer's discase

Psonasis

Dermatitis herpetifonnis
Vitligo

Pemphigus vulgaris

Rheumatoid Anbiritis

Sysiemic Lupus Erythemalosus
Scleroderma

Polymyasilis,
Dennalotnyositss

Spond) loarthropathles such as ankylosing spondy hitis.

Sjopsen's syndrome

=

[3

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




It has also been found that CDS+ cells are greally increased in some autoimmune
discases in rats and man. Natural autoantibodies arc known o be common in the first
degree relatives of individuals with suloimmunc diseases and in the elderly, they
could also be found in paticnts with bacicnal, viral or parasitic infections when they
may cxcrt a protective effect (George and Shoenteld, 1996). Natural autoantibodies,
although sometimes reactive with thc same antigen, diller from autoantibodies
produced by CDS5-B cells, which arc usually monoreactive and have high affinity and
arc typically detectable only in autoimmune individuals (Cassali and Notkins. 1989:
Nossal. 1989; tleniati cr af. 1991).

One other major diflcrence betveen pathogenic and non-pathogenic autoantibodies is
1hat the former usc a restricted number of VH gene segmenis while the latter uses an
assortmenl of VH gene scgments (Coutinho ¢f al, 1995).

Natural autoantibodies may' howcwer have a potential role in the paihogenesis of
autoimmune discase, as they have been found, like pathogenic antibodies, 10 increase
in diseasc (Henteti ¢f al, 1991; George and Shoenicld. 1996). In addition. in
expenimental animal models, immun:zation wilh natural autoantibodies has been
shown lo cause end-organ damage {George and Shoenlcld. 19968). Grabar in 1978,
howesvcr hypotiesized that natural autoantibodics ase past of a physiologic mechanism
for eleansing the organism of self and non-self products in which classical antibodies
serve (o clear the body of foreign invading agents. whilc natural autoantibodies rid the
organism of its own calabolic product. Tt has also becen suggested that natural
auloantibodics function in removing senescent or alicted moleculcs, cells and tumours
(1.acroix-Desmazes et al, 1998). The beneficial efTect of this scavenger role is the

prevention of emergence of autoreactive immunocyies and has a protective function
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(lTomer and Shoenfcld, 1988. Coutinho e a./ 1995, Dighicro. 1997: Casali and

Schettino, 1999).

The mechanism by which autoanttbodies damage their targel organs have not been
well studied, but arc known to be scveral. The mechanisms include iImmune complex
formation. opsonisation and receplor inhibition or stimulation among others.

(Schwarz, 1993).

2.4 Struclurc and function of the Liver

Parcnchymal cclls constitule about 80% of the liver volume (Figures | and 2), mainly
madc up of hepalocytes, while the non-parenchymal cells constitute only 6.5% of the
liver, bul 40% of the cells. The walls of hepatic sinusoid arc lined by three dJilTerent
ccll types: sinusoidal endothcelial cells (SEC), Kupiler cells (KC), and hepatic stellate
cells. Liver sinusoidal cndothelial cells constitutively express all molccules necessary
for anugen presentation {CDS4, CD80, CD86. MHC class | and class JI and CDA0)
and can (unclion as antigen-prescnling cells for CD4+ and CD8+ T cells. Thus, these

cclls arc thought to contribuic 0 hepatic immunc surveillance by activotion of efTeclor
Tcells (Knolle and Gerken. 2000). They arc also aclive in the sccrelion of cyiokines,

cicosanoids (prostanoids and Icukoincncs), cndothelin-l. nitric oxide, and some

cxiraccllular matnix components (Kmiec, 2001)

2.5. TYPES OF LIVER DISEASES

2.5.1 Auvtoimmunc hcpalitis

Autoimmune hepalilis 1s the most common of the sutoimmunc liver discases alTecting

women more than men (Czaje, 2003) . It is characterized by chronic progressive
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infllammation of the liver due to an autoimmune process which, If lefl unireated,
cventuslly leads to cirrhosis (Wies, 2006). Cirrbasis (Figures 5a and 5b), being the
final common pathway for meost chronic liver discases 1s o premalignant condition
which could culminate in hcpatocellular carcinoms (Figure 6). Acute and fulmnant
hepatitis, though uncommon havc been described with AIH, with high {atahty.

The pritnary event that tnggers AH1 is not well known. It is howcever suggested that
there ts o genclic piedisposition to autoimmunity, which inleract with cerain
environmental {aclors such as viruses, drugs and tox:ns, to induce AlH,

Autoimmune hcpalitis arc of two major types: Type | and Type |i, based on the
distribution or firequency of the suloaniibodics in them. Type | A[H paticats arc
positive for anti-nuclcar antibodies (ANA), anti-smooth muscle antibodies (SMA),
anti-soluble liver antigen/Liver pancreas autcantibodics (SLA/LP), perincultrophil
cyloplasmic antibodics (pANCA), anti-asialoglycoprotein antibodics (Anti-ASGRP),
while Type Il arc positive for anti-liver Kidney microsomal enzyme-1 (LKAS-1), anti-
liver kidncy microsomal cnzyme-3 (LK M3), anti-liver cytosol -1 antibadies (L.C-1),
Ani-ASGRP (Wies 2006).

The incidence and characteristics of Alll dilfer in various geogiaphic regions. Based
on limited cpidemiological studics, the incidence of 1ype | All{ among Caucasoid
populations of Europe and North Ametrica rangcs fiom ¢.1 (o |.9/100,000/ycar, The
estimated prcvalence of Alll in Northem Lurope is approximately 160-170
patients/{ 06 inhabitants; 70% of thosc alfected are women. The clinical findings are
diverse. The most frequent symploms being (atiguc, jaundice, itching, enlarged liver,
abdominal discomfort and arthralgia. There is good response o immunosuppressise

ircattnent, but has a pocr prognosis H lef? untreated. Immunosuppressive drugs lead to
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remission  (resolution of symptoms, normalisstion of transaminasc levels and
reduction of liver inflammation) in the majority of the patien!s, but most patienis
relapse swhen the trcatment is stopped.

Liver teansplaniation is required in fulminant hepatic f(oilure as well as afler
progression 10 cirthosis. The rclative proportion of AIH among cases with chronic
hepatitis is low' in regions with a high prevalence of viral hepatitis (Boberg. 2002).
Arcas of the world known for a high prcvalence of viral hepatitis are Asia and sub-
Sahara Africa. In spite of this, the few studies corried oul in these areas have shown
appreciable level of Al

In India, Asia, Gupua el al (2001) found a prevaience of 3.4% for autoimmune liver
discase in a 7 ycar study and concluded that autoimmunc liver discase is not
uncommon in [ndia. llowever, in Africa, data on autoimmune liver diseases are very
scanty with a few studies emanating from Easl and South Afiica. In Cameroon,
Central Africa. a study by Skalsky ct al (1995) concluded that autoantibodics were
(sequently found in paticnts with chronic liver discasc though this did not seem to
correlate with autoimmunc liver discase in their study populanon. [n Ugonda East
Africa, Sadikali and Doniach (1975) studied autoimmunc factors and HBV in Aftican
cirthosis and found that 24% were posilive for anti-SMA while 5.1% was positive for
ANA. They concluded that the study did not favour a role for HIBV in causing chronic

liver diseasc by triggering off an autoimmunc reaction.
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IFigures 5 .\ and 13, Ciross anatomy of: A - nornal liver with smooll appcarance: ani
B- cicrhotic liver showing surface macroscopic nodiles,

Source: WebPath
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Figure 6. Gross anatomy of hepatocellular carcinoma showing distorted nrchictecture.

Source: Webl*nth
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Table 2. Pathogenetic mechanisms of autoantibodics.

Mcchanism Example

Complcment-dcpendent lysis  Paroxysmal cold hacmoglobinuria

Opsonisation Immunc thrombocytopacnia
Immune complexcs Sysiemic lupus erythcmalosus
Receptor tnhibilion Myasthcnia gravis

Receptor staimulation Thyrotoxicosis

Inhibition of physiological Pemicious anac¢mia

peptide

Source: Clinical Immunology. Principles and Practicc
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Pathagenesis of All3

The role of autoantibodics in the pathogenesis of AIH is not yel known. Given that
Alll s a liver specilic diseasc. non-liver specific autoantibodics are uniikely to be
involved in inflammation of and damage to the liver {Wies. 2006). The ANA/SMA
autoanlibody status is ncither prediciive of AIH-1 nor correlates with its coufse.
ANA/SMA appear to be uninvolved in the pathogenesis itscIl; they may instcad be
clevated due 10 the disrcgulation of the immunc system. It is gencrally belicved that
their assay is more usclul for diagnosis of AIH than for prognosis (Wies. 2006). A
possible pathogenctic role was suggested for SLA/LP autoantibodies as these ase the
only antibodies which arc 100% specific for ATH (Wies ct al 2000). Intcrestingly.
SLA/LP show a dominant immune rcactivity to a special cpitope of the autoantigen,
indicating a specilie autoantigen-driven anduction and matwration of B cells but so far
the actual mechanism ts still to be elucidaied. It has been suggested that LKM-I
autoanltibodies are involved in liver tissue damage since it has been shown that the
target angen CYP2D6 s cxpressed on the surface of hepatocytes (Strassburg and
Manns 2002). Possible mechanisms ore ¢ither direct binding of LKM-1 10 hepatocyltes
Icading to liver cell lysis, or the activation of liver-infiltrating T Iymphocytes via a
combinstion of B and T cell aclivity, Moreover, cross reaclivity of LKNM-)
autoantibodics with virnl epitopes (HCV, HSV. CMV) indicales that the autoimmune
response may be (riggered by viinl antigens which mimic the body's own proteins
molecular mimtcry (Invemizzi and Mackay 2008). Further research is neceded o

clarify 1he mechanisms of pathogenesis of Alll in order 10 develop a specifie, and

rcliable therapy without side cffects.
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Diagnosis of All1

The characteristics of AIH aiding in diagnosis are:

(1) increased levels of plasma Lransamrnases (ALT/AST) whilc alkaline phosphatase
(AP) and gamma-glutamyliranspeptidasc (GGT) levels remain normal or only
marginally clcvated,

{2) selectively increased 1gG levels:

(3) histological paticrm showing inlammation of the liver parenchyma, piecemcal
necrosis and. in the final stages, cirrthosis; and

(1) hegh titres of specif ¢ scrum autoantibodies.

2.5.2 Primary Biliany: Cirrhosis

Primary biltary cirrhosis (PBC) 1s a chronic and progressive cholestatxe disease of the
liver. Bt is a non-suppurative destructive cholangitis which accurs worldwide, but
commoner in women (9:1) and does not occur in children (I"loreani et al 2010). It
predominantly afTects middie-aoged women (30-65yecars old) and the incrdence is
nsing. Inthe UK incidence has risen (rom 23 per million in 1987 10 32 per million in
1994 (James er a.f 1999). Lifc cxpectancy in the untreated is aboul 12 years

Presumed 10 be autoimimune n nature and caused by granulomatous destruction of the
interlobular bile ducts, PBC s characterized by a T-lymphocyte-mcedlated attack on
small intralobular bile ducts (Figure 7). A continuous asssuli on thc bile duct
cpithelial cells leads 10 their gradual destruction and eventual disappearance, The
sustained loss of intralobular bile ducts causes the signs and symptoms of cholestasis,

and eventually resulis in cirthosis and liver failure (Joshia ct al 2010).
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The precise cause of this atlack is unknown bul appears 1o be reloted to both genelic
and environmental (actors such as Esclerichia coli, Mpcobacierium gordonae, and
vituses (Agmon-Levin ct al 2009). In addilion 1o the T-lymphocyte mediated
desttuction of small bile ducts, secondary damoge to hepatocytes may occur from the
accumulation in the liver of increased concentrations of potentially toxic substances,
such os bile acids. which are normally’ secreted into bile. The naturally occurring bile
acids — cholic acid, chcnodeoxycholic acid, and deoxycholic acid - are all dctergents
and can dissolve cell mecmbranes if present in o sufficicntly high concenimiton, such
toxie concentrations ace reached in stotes of cholcsiasis. Cholestasis per se causes
increased expression of I{LA class ] antigens on hepatocytes. thereby rendenng them
better targets  for activated  T-lymphocytcs (Agarval e al 1999,

Charatcharoenwitthaya and Lindov, 2005).

Genetic susceplibility is also suspected as the prevalence of PBC in families with one
oiTecicd member is cstimated lo be 1000 imes greater than that in the gencrol
population. Howccr, the disordcr is not inherited in any simplcreccsséve or dominont
patterm, Familial occurmrcnces of the disease have included sisters, brothers, brothers
and sisiers. and parcnl and child. In addiuen, unaflccicd family members arc more
likely than controls to have impaired Tcell regulation ond increased numbers of
circulating autoantibodics. There 1s, howcver, no signilican! increase in AMA, the
scrologic markcr of POC in healthy family members (lHayase er af 2008; Joshita e af
2010)

The mechanism underlying the genctic susccptibility in some patients with PBC is not
known_There is @ weak associalion between PBC and haplotype 11l A-DR8 and thc

HLA-DPB! gene in some populations. Accumulatcd dota suggest that there snay be on
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Infilterated bile duct

Figure
7 Histology of primary biliary cirthosis showing a bifc duct being infilierated by

lymphocyics
H&E stan
Magnilication X40

Source. Webath

P

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



inhcrited abnormality of immunc reguhution, perhaps an Inabliity lo suppress an
inflammatoiy attack on small bile ducts once it 1s initialed. Some recent studies have
also show n aberralions in expression of components of the mitochondrial 2-0xo acwd
dchydrogenase complex. Overlap syndromes do occur with PBC cspeclally in
associalion wiih othcr autolnunune disorders,

Dragnostic work-up for PIIC Includes scrum alkatine phosphatase, which is almost
always maskedly clevated. Gamma glutamyl transferase and 5 nucleotidase levels
pamnaificl thosc of alkaeline phosphatase. Amlinolronsferases asc normsl or mildly
clevaled (<S-fold). while bilinabin 1s normal in the carly phase bul increases in aboul
60% with progression of the discase. Unlike the sminotransferases, increased bilirubin
is a poor prognostic sign (Dicksan ¢t af 1989; Angulo and Lindor 1999).

Increased blood cosinophils 1s demonstrated espxcially in the carly phase. This is also
seen in the liver and may suggest a pathogenic role. Thrombocytopaenta may be auto-
antibody-induccd or due 10 hypersplenism of ponal hypertension (Panzer et af 1990;

Feistauer ¢f alf 1997)

Antmitochondrial antibodics orc the serologic halimark of PBC (in almost 100%).
There ts also increased serum immunoglobulin M. Cholestcrol ievels are clevated in
>50% of patients and may be severely high, (cg > 1000mg/dl) cspecially in the
presence of xanithomas (Kanda e of 2004). Remarkably, in spite of ihe stnking
bypacholeaevolaemia. POC patients are not at nsk of deaih from alheroscicrosis
This is due © the stikmng clevations in HDL relative to LDL and VLDL. Anotler
protectve factor 18 the low fevel of lipoprotein{a). an atherogenic facwm. Stnking
clevations m LDI. jevels. decrease HDL and Lipoprotein-X is onty scen in advenced

disemse (Sarokin ¢t of 2007)
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Other notable biochemical abnonnalities arc increased serum cacruloplasmin, bile

acids and hyaluronate. Raiscd hyaluronate levels correlate with serum bilirubin with

histologic worsening.

1.5.3 Primayy Sclerosing Cholungiits

Primaiy sclerosing cholangitis (PSC) is a chronic cholesiatic liver disease
characterized by progressive destruction of the intra-hepatic and /or extrahepatic bile
ducts (Figurc 8). Actiology is poorly undersiood but it involves an uncontsolicd
inflammatory response inthe bile ducts with fibrosis and ultimately biliaty cirrhosis.
There is o sirong association with inflammatory bowel disecase (IBD) especially
ulcerative colitis (UC) (-90%). About 5% of UC patients also liave PSC (Sano e/ af
2010). Continued destruction of bile ducts in PSC leads 1o end stage liver disease
(LSLD) and portal hypertension. Though suspecicd to be autoimmune disease, no
typical immune¢ markers ate found i the serum but diffcrent types of immunc-

competcnt cells can be scen in the liver tissue (Portincasa ¢t af 2005). The actsvated

lymphocytcs ate able to destroy the biliary tree and the liver lobules. Complications
inclwie cholestasis associated problems, biliary siricture, cholangitis/cholelithiasis,
cholangiocarcinoma and colon cancer.

Primary sclcrosing cholangitis is secen mawnly in men and seldom in women. It is
somelimes seen in children and adolescents. Majority are asymptomatic nt the lime of
diagnosis cven in advanced discasc. Possibility of PSC should be considered in
ulcemtive colitis patients with uncxplaincd abnormal liver biochemistry especially
clcvaicd alkaline phosphatase

The carliest sympioms arc latigue and prurttus. In addrion jaundice, lever, chills,

night sweats and right upper quadrant pain occur in about (0-15% at prescntation.
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This may' be due to episodic bactenal cholangitis from biliasy obsiruction rather than

advancement of discasc. Peripheral features of chronic cholestasis are present as
diseasc advances. Florid features of liver cirrhosis are scen in the cirrhotie stage of
disease.

Liver function tests (LET) usually show cholestalic features with raiscd olkaline
phosphate predominating. Aminotransicrascs arc usually below 300iu/l. Albumin 1s
normal in carly disease but hyposlbuminaemio may bc seen in UC.
Hypcrgammaglobulinaemia is found in about 30% with increased serum | gMM in 40-

45% (Rust and Beuers 2008). Pennuclear antincutrophil c)toplasmic antibodies (p-

ANCA) are found in 65-80%. ANA/ASMA when present arc non-specif c, but AMA

1s usuolly absent. Scrum and hepatic copper is usually increased, while scrum

cacruloplasmin is reduced 1n most cases (Gross et al 1985).

2.5.4 Viral Infections and the Liver

Viruses are obligate intracellular parasiies that requirce the host 10 replicate ond 10
cllect their spread. Most human viruses replicate only in certain targel tissucs as o
conscquence of wiral receplor distnibution (Rouse and Ahmed, 2001). Severl
protective mechanisms prevenal vViruses [rom getimg 1o their larget tissues and this
moy bc innate and or adsptive. The skin and the mueosal surlaces serve as effective
barrier lo viruses. Adaptive immune responsc is usually evoked after the virus has

gaincd enuty into the body (Rouse and Ahmed 2001). Failure of sll the protective

mechanisms leads {0 ov'ert discase.
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Thick librous ussue Bile duct lumen

Figurc %. Hislology of priimaty scicrosing cbolangitis showing inlcnse Tibrosis asound

a bile duci

Magnificauon x40
H&E stain

Source: WebPath
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Thick fibrous tissuc Bile duct lumen

Figurc &. Histology of pnmary sclerosing cholangsis showing intensc {ibrosis around
a bilc duex

Aagnification x40

H&E stain

Source: WebPath
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Major actiologic agents of liver discasc orc the hepatotropic viruses. which are

labellcd as llcpatitis A to G. Hepatitis B Virus (11BV) and Hepatitis C Virus (1ICV)
are howcver the ntost devastating agents causing both acute and chronic liver discases
with long term sequclac of chronic hepatius, liver cirrhosis and hcpatoccllular
carcinoma (Maerccllin 2009). Scrologica] markers lor the diagnosis of 1tBV and |ICV
arc currently availablc, but reports have shown that in advanced liver discasc soinc of
the antigens especiolly the hepantis B surfce antigen (F1BsAg), moay not be expressed
ond therelore become undcicctable in the serum, a phenomenon referred to ns occult
HBV infcction (Thedja er al 2010), Au this stage, only molecular markers of the virus
such as thc BNA could conlirm the presence of the virus. Similarly some ontibodics
may cross react and yicld a positive cesult 10 antibody to HICV (anti-FHICV) testing, m
cifect RNA analysis of the virus moy be the only modality of diagnosis of the virus
{Castillo er al 2010; Pham c1al 2010).

Imponantly also. 2cute and cheonic vital infections have been implicated in the
pathogenesis o f various autoimmune discascs (Jacckel and Manns, 2005). No study is

yet to address the interplay of hepatototropic viruses and autoimmunisalion ;n the

pathogenesis of liver discases in Nigeria.

2.5.4.1 Hepatitis U Virus and the Liver

In Nigeria 11BV infcction and anti-HCV antibodics are the mest studied actiological
agents of liver diseases; (Nasidi e of (1986), Ojo e7 af (1995), Ola ¢7 02(2002)). The
prevalenee of liepatitis B virus is high in Nigeria and varniesdepending on study and
populaiion group being addressed, Odaibo ¢1 o/ (2003} found a prevalcnce of 18.3%

among paticnts undergoing dental exiraction, while Olubuyidc er al (1993) found a
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prevalence of 47-49% in non-hospitalised rural and urban dwelicrs in south-west

Nigerio. On avcroge. the prevolence of HBV in Nigeria is about 20%. Many risk

{actors are known for KBV infections, ronging from blood ond blood product
tronsfusion, indiscriminale injections, tattoos, use of shaip instruments, surgical
procedures with unsterilized cquipment. sex. especially among honiosexuals, ond
intravenous drug abuse among others (Forbi ¢¢ a/ 2009; Ola ¢f «/ 2008 and Mackenzie
et ol 2003). liecalthworkers aro also exposed. In Nigerio, body scarilication and
indiscriminatc injcctions were the cominonest risk (actor found among bload donors
(Otcgbayo er af 2003).

Hepatilis B, however is the most studicd of the hepatotropic viruses because s
diagnosis has been made easy by the historic discovery of the Austrajian antigen now
called Hepatitis B sucface antigen (HBsAg). by Blumberg et al (1965). Hcpotitis B
Virus (HBV) has a global distribution with abaut 350 million cairiers. The WHO
estimoles 1hot by year 2000, the carricr ra1c of [IBV infection would be about 400
million

HBYV causes about 2 million deaths nanually wih 500,000 (rom fulminant hcpatitis.
About 2 billion people have markers of discase worldwide, There is a stciking
geographical variation in the prevatence of HBV. It is estimnted that 77.9% of cauniers
are in Asia ond 12.3% in Africa (Oon 1995). In sub-Saharan Afiica prevalence rmte
varies belween 5% to 20% while in the USA and Nocthem Europe the prevalence in
volunteer blood donors is 0.1% (Figure 9). There is o notable increase in the

prevalence of HBYV infection, recently, even in developed countries (Steinke et al,

2002 gnd Barclay et al 2010)
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The WHO estimated thal 40% of infecied people will die of chronic liver discase
(WHO 2002). ‘the most eQcctive mcans of tansmission is blood and blood products,

however the virus is found virually in ull body sccrcllons with (he highest

conccntrations found in serum, scmen and saliva, EHeputitis 3 virus (1EBV) is about a
100 times as infeclious as lhe human immunodefliciency virus {(FIEV), The virus can
olso be transmiticd non-parenterally or perinatelly (vertical Iransmission)

Thie complete infectious virion (§ane particle) is a 42nm sphericel particle containing
the:

0). {BsAg: The outer lipoprotein surfice cnvelope thal includes the Pre-S proteins
that may mecdiate the attachment of |13V 1o the heputocyies, its presence indicates
aculc or chronic infection with 11BV and petcntial infeciivity, It is the first viral
maskcrlo appear.

b). liBeAg: The core protcin which surrounds the viral gcnome or DNA. It is not

detecicd in circulotion, but might be demonstrated by special stains in the liver.
Anlibody against it indicate a recent infection if 1 gM is present in high titres, IgG
anti-<core antibody on the other hand suggests chronic infection or immune swte if
HBsAg s negalive

c). HBeAg A sub-unit of 1{3sAg bearing panicle, which is antigenically somplex
with at least 5 antigenic specificities {cl. c2, €3, etc). Its presencec connotes infeclivity.
Antibodies 1o ¢ anligen suggest convalescence or a low infectivily stale. The precore

mutwil sbain may present with absent HBcAg and high anii-tIBe in the presence of
HBaAg

1]
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Geographic Distribution of Chronic HBY Infection

HBsAg Prevelence
71 >8% - High
B 2-7% - Intermedicté
<2% -« Low

Figure 9. World m® of prevalence of hepatitis B virus enfcclion

Source: World Health Organisation, Geneva.
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d). DNA ond DNA polymerase: The presence of DNA and the DNA-polymerase

indicate conlinuous viral feplication, and may be present cven when EIBsAg is

undcicciable 1n the serum.

All 11BsAg sublypes share a group detemiinant “a*, There arc two pairs of subtypes

delcrminaat; these are d, y and w, r which arc mutually exclusive and therefore

behave as alletes. There are now B E1BV genotypes (A to i 1).

Antigenic hetcrogenceity of the “w* delerminants and additional determinants such as

W, 90 4

q"."s” and *g" have also been demonsirted,
Cight 1(BsAg subtypcs, viz. ay. w, ay; w2, ayw3, aywd, ay; ra, adw, adw2, and adr
havc also been identified, these arc mainly of epidemiological significance
The HBV genome is an incomplele double stranded DNA molecule of approximately
3200 bases, HBV replicates by reverse transcription of RNA inltermediate to DNA.
‘The DNA polymerase synthesizes the second posilive DNA strand. Open reading
[rame cncode the virad envelope, neclcocapsid (11BeAg and HBcAg) and the viral
polymerasc and X protein (Zokim and Boyer 1990), (Figure 10).

HBV may progress o a chronic carricr state (>6 months) in $-10% of paticnts and

10% of these will develop chronic liver disease (chronic hepatitis, tiver circhosis,

hepaiosclliular cascinoma)

Immunopathogenesis of Hepatitis B virus
1BV is nol cytopathic, the basis of liver damage is immunological response by the

immunocompetent host to viral attack (Dudley ¢t of 1972, Chang and Lewin 2007).

'The more vigotous the host response, 1the warse the exient of liver damage and hense

the clinical presentation- The immune response [eads © ccll damage by the CD 8+
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cytotoxic T lyinphocytc, On the other hand low immune response or immunotolerance

leads 10 chronicity of infection (Visvanathan and Lewin, 2006) .

[minune complex medinted lissue domage also play a role in the cxirahepatic
manifestotions of I [BV infcction. Deposition of solubfe immune complexesin tissues
Icad 10 glomenuloncphritis, polyarteritis nodosa, and Gianotti crosti lesion emong
others (Pyrsopoulos and teddy, 2001; Fan es af 2008).

Scrum Markers of |lepalitis I3 Virus

Laborotosy diagnosis of 1BV include serccning for 1IBsAg, onti-11Bs. anti-IBe
(IgM, 1gG). Scveml techniques have been used in the past, bul cnzyme linked
immunoabsorbent nssay (ELISA) and recombinant immunoblot ossay (RIBA) are the

most curtent (Leon ct al. 1998). Polymerasc chain reaction (PCR) is uscful for

amplifying and quantifying scum DNA,

2.3.4.2 Nepatitis C virus and the liver

Hepatitis C virus (HCV) infection was discovcred in 1988 when it was cloned by
Choo and his colleagucs from copy DNA cxiracted ftom infected chimpanzee. It has
sinc¢ become the leading cause of chronic fiver discase woridwide. Aboul 3% of
world populotion (170 million) is cstimated to be chronically infected with HCV
(Roggam ¢¢ alis 2009). Chrome infcction s © maojor cduse of cinhosis and
hepatoccllular carcinomo tn the devcloped world. The virus is found worldwide
(Figure 11) with relotively high prevalence in lapan. the southem part of the USA. the
Meditcrraneon countrics of Europe and the Middte-East where 0.5-1.5% of blood
donors asc anti-1ICV positive (Gacta ond Giusti 1990), Prevalence is very low in

Notliern Europe and N/Amenca. In Aftica cpidemiological dota is deficient but a
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Structure of HBV lllustrating Source
of Key Antigen Particles

w

r.'r -.
¥ = h)
Partially double O ap ©

stranded DNA DMNA polymerase

8 HBV genolppes’A-H) based
=41 nm (smaliest known DNA virus) ong8"\divergence in
soquence idenlity

Figure 10. Major antigens of hepatitis B virus
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Werkd Healh Organization. Hepattry C: 0bsdel tevadence: 1OGie. 7003 Farc . of of
Seve lavw Du. 200070 103-128 Washey A of al. Bormin Uvee D 200020 1-18

Figure 11. Global distnbution of hepatitis C viros
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prcvalence ol 6% has been documented (Berkes and Cotler 2005). In Nigeria studics
have shown a range of 3% to 0% among the groups studied (OQpalcyc ¢/ of 2010:
Buscri ¢f «f 2009 and Fasola ct al 2008). Most infection (85%) leads 10 chronicity

with only 5% resolving in the acute phase. Transmisston is most efTective through
scrum. Unlike HBV, sexual transmission is rmsc because of the usually low level of
viracmia but verntical transmisston is possible with matked viracmia. The incubation
penod on average is ninc weeks and infection is usually asymptomalic.

LICV is madc up of a helcrogencous group of RNA viruses. It is a small single
stranded RNA visus, 30-60mm in diamecter with a lipoid cnvelope and has about
9379.9481 nuclcotides. it has a singlc open reading frame with o §° and 3' terminals.
The 5° tcrminal has 92% homology among difticrent HCV types. Six major genotypes
(t-6) and sublypes a, b, ¢. cic have been described, with varied geographical
distribution and response to trcatment. Type (o is predominant in the USA, while
typetb is found mainly in Japan and has been associated with chronic liver diseasc
and poor response to interferon therapy, In Nigeria a pilot survey in healthy adult

donots and children of pieschool age showed genotypes la, 4, and Id to de the

predominant subtypes (Oni und llarrison 1996).

Immunopoihofogy of HHCV
An immunopathogenic mechanism similar to that of BV is suspected as a
mechaniam of liver injury as the vireus has been found not 1o be cytopathic {(Ramirez ct

al 2008). Chronic carricr statc is found in 80%% of infccted people and 20% of these

progress (o chronic liver discase, about 10% desclop liver cancer in 20 yeass

((assopoulos, 1996).
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Extrahepatic  manifesintions of HCV  hepatitis  include, csscntial  mixed
ciyoglobulinaemia, membranoproliferative glometulonephritis, poiphyria cutanea
tarda, lichen planus, incoren comeal ulcer, autoimmune thyroiditis, idiopathic
pulmona1y [:brosis and Sjogren's syndrome (#*yrsopoulos and Reddy, 2001}. Severnl
autoantibodies have been found in paticnts with HCV infcclion. Ten percent of 1ICV
infected paticnls arc positive for serum autoantibodies. Among the antibodics found in
HCV nlcclion are ANA, SMA, LKM-I. LC-I, rhcumatoid factor, antithyroid

antibody, IgG and IgMt anticardiolipin, ANCA and anti-gastric parictal cells antibody

(Jacckel and Manns, 2005).

Serum markers of iepaiiiis C viris

Enzyme-linkcd immunosorbent assay (ELISA) is used 10 detect antibody 10 HCV
(anti-}ICV), and Recombinant immunoblot assay, is used for conf rmation. Serum
RNA extraction followed by polymerase chain reaction amplif cation and subsequent
sequencing are used lo dciermine the presence o HCV genome.

Transaminase [evels are usually raised, although 0% of paticnts have normal ALT. A
fluctuating pattern of rise has been noticed 10 be characterstic but not invariable in
acute HCV hepatitis {Dicnstag, 1983). A recent lialtan study suggest a high fevel of
atanine transaminase (ALT) in I1CV palienis with superimposed 11AV, this has mised
the question of 1AV vaccination in paticnts with chrenic HCV infection (Vento ct al,

1998).
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2.6 Scrum Marckees Of Autoisninune Liver Discase

The laboratoty markers of autoimmunc liver discasc ate either histological,
charactcrized by inliltration of the liver by activated Tcclls, or secrological,
characterized by the presence of pathogenic autoanlibodics.

The lirst experiment establishing that autoantibodics can cause a human discase was
that by William llarrington (larrington ¢/ o/, 1951). llarringlon voluntcered to
reccive an infusion of plasma from a paticnt with autoimmune thrombocytopacnia,
after which his platclets dropped precipitously, This was clcarly a presentation of
cutoimmunc thrombolysis,

Autoimmunc hepatitis (Alll) is a chronic progressive inflammatory liver discasc of
unknown origin, which responds well 1o immunosuppressive therapy, but has a poor
prognosis if untreated. Caely and accurale diagnosis is thercfore of great imponance,
ALl s characterized by histological (catures of periponal hepatitis m the absence of
viral markers, by hypergammaglobulinacmie, and in the majority of paticnts, by
autaantibodics in the scrum. The Intemational Autoimmunc Eepatitis Group (IAHG)
has developed a comprehensise criteria for the diagnosis of auloinmune hepatitis,
bascd on scveral paramelers such as scrum auloantibodies. ggmma globulins, feiritm

ctc into probable and definite autoimmunc discasc (Alvatez ct al, 1999), Tabic 3

shows the IA1IG diagnostic criteria
Antinuclear antibodics (ANA). smooth muscic antibody (SMA), mitochondrial
antibodies (AMA), soluble liver antigen entibodics (S1.A), liver kidncy microsomal

antibodics (LKM) are recognized autoantibodics used m the diagnosis of Alli,
Antinuclear antibodics and anti-smooth muscle antibodics (SMA) also occur in 10-

15% (ClifTordd et al 1995) of patients with vical hepatitis and other autoimmune
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disorders. I.LKM-1 autoantibodics are also associated with hepatstis C. Three types of
LKM-1 antibodies can be distinguished according to the target entigen- LKM-1 is
dirccted against cytochrome p450 |ED6, a cyloplasmic prolcin found in hepatocyics
and renal tubufar proximal celfs. 1.KM-2 antibodics arc associoted with ticrynafien
(tickinic acid, a uricosuric agent)-induccd hepatitis. The target antigen is cytochrome
P50 16C9, a cytochrome p450 enzyme that catabyscs metabolic oxidation of the drug.
LKM-3 antibodics are associated with hepatitis D virus (11DV). The target antigen is

UDP-.§ glucoronosyl transfersc. The mam autoantibodics demonstrable in the sera of

paticnits with autoiminunc liver discasc arc;

2.6.1 Antinuclcar antibadics (ANA)

Antinuclcar antibodics (ANA) arc scrologic hallmarks for systemic or organ specilic
autoimmune discasc (i1ahn, £998) and arc the most common circulating antibodics in
austoimmunc hepatilis. They are a group of autoantibodics against various ccli nuclear
antigens. some of which arc censidered 1o be quite uscful as disease markers m
eutoimmunc disordees (Tan et al. 1988, Tan 1989).

The most likely molecular torgets of ANA in AIH orc various nuclcar anligens
without a specif ¢ pattem, including the known nuclcar anfigens dsDNA. (RNA, SS-

A, stRNPs. laminind A and C and histones. There are, however, additional, still

unknown, nuclear antigens that are alkso suspected. Liver discasc-specific ANASs have,

howevcee. not been identified so far-
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2.6 2 Ansimisochondral omibodes (AMA)

These are sevologe hallmark of promary bilwary cavhoss, and it s foand ta 95% of
psticr@s with prouary bilany cuthosis (PBC). Tires of 1:i60 =t patxl)
dugnostic of PBC. The antigems againg which AMA arc tageted have been choned

(Coppel ¢ af 1988). The antigems ore in the dehidolipasmide acety] transforzse

component (E2 subunit) of a functiorally relased family of enzymes, the 2-oxo-acid
dehydrogemase (M2 subtype of mitochondrial autmantigens). These enzymes include
pyruveie dchydrogenase, branclicd chuin keto-acid dehydrogenase, snd keloghexrate
dchydrogenase. Each enzyme complex catslyzes the teductive transfer of an eyl
group {rom its respective substrales lo coecvyme A for oxsdation in the Kreb's oycle,
The enzymes senve as an 3nhigen for AMA. but antibodies 1o pyruvate dehydrogouase
are most prevalent. Hluman AMA inbibit the enzymatxe activity of these enzymes in

vitro. Thus far, a)l of the mitochondsul sutcandigen screened liave been targets of only

the anti-M2 AMA (Kaplan, 2000).
Antimitochondrial antibodies are usually absent in  jaundiced patients with

extrahepatic obstruction. drug sensitavity and viral hepatitis.

2.6.3 Antismooth muscle untibodies (ASNA)

SMA autoantibxics, initlally deteeted by Johnson et al (196$), were originally named
because of their ahility 1o stain smooth muscle of arterisl vessel walls and the
muscular fayer of the stomach dusing indirect immunolluorescence (IIF} testing, They
arc the second major class of nutoantibodics thal have proved 10 be of value in the

diagnosis of Alll-1. They are less prevalent than ANA, but arc more specilie for Alll-

1. When present In AllL they are predominantly directed against filamentary: actin (F-
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actin), binding to confonnational epitopes on polymerised actin, They were later

dctected among patients with malignancy, infectious and cheumplic disorders as welf
as hcroin abuse. ASMA, in addition 10 hepatic tissue also rcact with intestinal,
cndothclial. and other cell types. SMA autooantibodies present in non-Afl[ discascs

recognisc Structures ol the cytoskeleton such as actin, troponin, vimentin and
tropontyosin. it was, however later discovercd that the ASMA were specilic tovvards
actin lifaments. SMA with aclin specificity (anti-actin antibodics, AAA) arc usually
ptescnt in Alll. whilc those dirccled againsi other cytoplasmic constitucnts arc morc
common in viml inlcctions such as mcastes, mumps and hepatitis {Foh ¢/ al, 1979;
Liebovitch et al, 1995). AN\ arc specific for Alll-] and are closcly associated with

HI.A phenotypes B8 and DR3, which arc associated with poor prognosis in AllL.

2.6.4 LIIM oautoantibodies

Autoantibodics againsi liver kKidney microsomes. LKM. werc originally detecicd by a
lypical immunofluorescence staining on liver and Kidney slides (Wies 2006). LKM
subtypes have been classilicd according to their different speeificities. LKM-1 is the
characleristic scrological masker for AfH-2 and tesis for this auloontibody are
routinely carricd out. Its major tnrget antigen is cytochrome p4502D6 (CYP2D6), a 50
kDo enzymc responsible for the metabolism of many drugs ond envitonmcnial
chemicals. LKM-2 and LKM-3 show a similar swining pattcrn 10 LKM-1 in [F, but
arc ol Jess diagnostic value for AIH-2. LKA1-2 anlibodies, which arc direcied against
another p350 cytochrome isoform, cytochrome p4502C2, have only been found in
somc cases of drug induced hepaitis caused by ticnilic acid, Since this drug has noa

been used for 20 yearss LKM.2 avtoantibodics arc mainly of historical interest
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Howevcr, LKM-2 autoantibodics have been the subject of rescarch since they sarget
the enzyme which is presumed 1o calalyse the mciabolic oxidation of the disease-

inducing drug (Zachou ¢ af 2004). [t was suggested that imnsformation of the drug to

a rcaclive mctabolite allows its close interaclion with the eylochromc molecule,
crealing new cpitopes composed of enzyme and drug. These so called neoepitopcs
may’ be immunogenic and thus could trigger the awtoimmunce responsc, LKN-3
autoantibodics can be found in 5-10% of Alll-2 palicats, alonc or in combination with
LAM-1. These auloantibedics are typically present in patients with chronic hepatitis
D (about 13%). LKM-3 autoantibodics target family 1 of UDP glucoronosyl-
rans(erases (UGT1), which are involved in drug melabolism. In 1 tests 1.LKM-3

auloanlibodies show additional fluorescence in pancreas, adrenal gland, thyroid and

stomach scctions. LKM autoantibodics could be found in 11% of paticnts with HCV

infection (Dalckos ¢f @l 2002; Vcigani ezoi 2004b ).
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Table 3. The International Autoimmune Hepatitis Group Diagnostic Criterin

“Hequisies

No genctic
biver discase

No active viral
nfection

No loxic or

Dettaste

T'robable = —
Normal alpha-|AT Partial alpha-1 AT def.
Nommal scrum ceruloplasmin, Non.speeific serum Cu,

Fe, and {ceritin

No markers ol currenit
infection with Hepatitis A, 13,
(#

Daily alcohol<25g/d and no

ceruloplasmin, Fe, and/ot fcrritin
No morkers of current infection with
Hepatstis A, B, C

Daily alcohol<50g/d and no rccent

aleohol tnjury  rccent use of hepatotoxic  use of hepalotoxic drugs.
drugs.
Laboratory Predommont aminoiransferase J'redominant aminotransferase
{eatures abnormality abnormality.
Globulin, gamma-globulin or 1lypcrgnmmaoglobulinacmia
I1gG level 21.5x nonnal, ofany degree.
Autoantibodies ANA. ASAIA, or  onli- ANA, ASMA, or anti-
LKMI21:80 in odults and LKMI>/=1:40 in adulls or
1:20 in children; No AMA other Autoantibodies{incfuding
pANCA, AAA, SLA/LP, LICI,
ASGPR
Histologic Interface hepatitis Intcriace heparitis
lindings No biliary [csion, gronuiomas, No biliary lesion, granulomas, or
or prom:ncnt changes  prominent changes suggeslive of
suggestive of another disease another discase
AT = antitcypsin. -
X=times

44

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



26 S SLA/LP sutoantibodics

These are dicected against several liver antigens tacluding cytokeratins § and 18
(Wachter ef al. 1990) and subunils of glutathione S-ransfcrases (Wesierska.Gadek ef
al, 1998). They may be the only circulating antibodies in some paticnis with AlH. and
their detection may help in diagnesis of patients classificd as having cryptogenic
chronic hepatitis,

SLA/LP autoantibodies have been shown to be an outstanding marker for ATH as
these are the only outoontibodics which are 00% specific Originally desoribed
independently in the late 1980s by dilTerent groups. the outoantibodics reacting with
soluble liver antigen (anti-St.A) and the auloantibodics against Jiver pancreas antigen
(an1i-LP) were thought to be different. [n the ycar 2000 evidence was provided that
anti-SLA ond onti-LP are tn foct thic same autoantibodies (WVies e7 al. 2000). Because
ol this they were named SLLA/LP. Until the ycar 2000. when the sequenee of the 1argel
antigen was idenlified by moleculor cloning. the targel antigen was not available for
usc in o swandardised. universally availoble diagnostic test. Testing with 1IF is
impossible on common substratcs

Serecning of cDNA expression librarics identified the SLA/LP 1aiget antigen. a
previously unknown amino ocid scquence which was rcvealed 10 be a UGA
suppressor tRNA-associatcd prolein of unknown [unctlon {\Weis e¢ al 2000). During
tranglation this speeiol IRNA codes {or the insertion of selenocysicine into the
growing polypeptide chain if a UGA codon 1s present.

Despite the foct that the prolcin’s scquence was ldentified in the year 2000, s
physlological function is still unclear ns is its fole in the pathogenesis of AIH. When

the identified target antigen was produced by recombinant means it was found 10 be
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highly specific for both SLA and LP autoantibodics, demonstrating that both
recognise the same antigen and are therefore identical. The availability of cloncd
SLAJLP antigen now allowed the devclopment of a reliable standardized ELISA test
system. SILA’/LP has been found neither in AIH-2 nor in othcr autoimmune liver
discascs (primory biliaty cirrhosis, pnmary sclcrosing cholangitis), chronic viml
hepatilis, alcoholic liver disease and non-hcpatic autoimmunc discascs when

standardised ELISAs using rcference autoantibody or the rccombinant antigen are

used {Wcis ¢1 af 2000). It 1s thus a highly specific marker for Alll-[ with a schsitivity

of about 30%if all Alt| patients arc included.

Testing for SLA/LP 1s extremely impoitant in those paticnts who arc scroncgative for

other autoantibodies, as it may help to identily' additional paticntls with Alll who were

thought 1o be suffering lrom chronic hepotitis andfor citrhosis ofunknown origin.

2.6.6 /mti-nentropii! cytoplasnric antibodics (ANCA).

These ote & group of autoantibodics which recognize neutrophil prolcins. They asc of
Ino types. the cytopiasmic or cANCA (cytoplasmic paticm on immunofluorescencc)
direcied apainst scrinc proicasc 3 and perinuclcar or pANCA (perinuclear pattern on
immunofluorcscence) directed against myctoperoxidase (MPQ),

An atypical form of p-ANCA may be found in autoimmunc hepatitis (AlEl), also
referrcd to as x-ANCA, may be dirccicd against o number of antigens including

lactoferrin, cathepsin G, and bactericidal/permcabilily-increasing protein (Scmrad ef

al 1998).
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2.6.7 Liver Cytosol- ! autoantibodies (Anti-LC-1)

I.C-1 autoantibodies are directed against formiminotansferase cyclodcaminase
(FCTD), a liver specilic enzyme whose role in Alll pathogenesis 15 however still
unknown (Rigopoulou ct al 2007). With IIF, the LC-{ pottem s usually masked by

the concurrent presence of LKM. LC-1 autoantibodics on their own indicate Alll-2.

2.6.8 Atypical pANCA

Atypical anti-ncutrophilie eytoplasmic autoantibodies arc named beeause of their
perinuclcar staining of ncutrophils, but thcy do not detect the classical pANCA
antigens. They are presumed to bind to nuclcar membrane componcnts. Atypical
pPANCA can be found in 50-96% ol AlH-1 paticnts but noi in AlH-2 paticnts (Wies
2006). Thicy con olso be found in patieats with primary sclerosing cholangitis,
ulcerative colitis ond Crohn’s discasze. Due 10 the lack of specilicity, deiection may

only be useful for ANA/SMA/LLKM negotive paticnts when attcmpling to diagnose

AlLL-L (Savige e7 af 1994),

2.6.9 /nii-Asialoghyeoprotein recvptor (ASGPR)

Thesc arc outoantibodics against asialoglycopsotcin seccplor (ASGPR), is o livcr-
specific glycoprotein. They are found in AlLL PBC, chronic vial hepatitis B and C as
well os in alcoholic liver diseasc. They arc not specific for Alb. Nevertheless, about
88% of AIH paticnts arc anti-ASGPR positive (Strssburg and Manns 2002). |1 is
belicved that anti-ASGPR represents a gene:al markes of liver discase and may be

diognostically helpful if other sutoantibodics are not detected, yei AlH is suspesicd

(Wies 2006).
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2.6.10 Hepatocyte membranc antigen {H{MA)

Autoantibodics to hcpatocyte membrane have been demonstrated in the sera of
patients with A1H and are divided into two {Wies 2000). These nuloantibodics arc yel

to be well characterized In terins of significance in Alll. A study however suggested
that anti-IIMA was tghtly associated with the degree of hepalocyte inflommation and
that the measurcinent of anti-lIMA nay have some advantage in clinical evalualion of

some of non-B, non-C hepatitis paticnts (Sasaki ¢f o/ 2001).

2.7 Other Awainumine Disurders Amaong Nigerlans.

A number of autoimmi:nc disorders have been reporicd at various limes among
Nigerians in litcraturc. The disorders include, rhcumatoid anhritis (Adclowo ct al
1998; Adclowo ct al, 2010), sysiemic lupus ¢rythematosus {(Adclowo ct al, 2009),

myasthcnia geavis { Ayanru 1978; Ojini o al 200) , sutoimmunc hacmolytic anacmia

(Salawu and Durosinmt, 2002). diabetes (AKinsola and Saftimonu. 1985: Akinlade er
al 2001), Guillain-Basre syndrome {(Sunmonu ¢7 al. 2008). and autoimmunc thyroidilis
(Oli ct al 1981; Cnrdoso ct al 1995; Ogbera ct at 2007). Multiple sutoimmunc disorder
was reported in a particular case (Tolabi es af. 2003). Onc casc report of autoimmunc
liver discase was reported (Otcgbayo et ai, 2010).

In view of the enormous burden of liver discases in Nigeria (Bojuwoye, 1997), and

the need for literature on autoimmune liver diseascs and responsc of auloimmune liver

diseascs to sicroids and other novel immunosuppeessive therapices, il is auspicious (o

cmbark on this study so that our paticnis with sutoimmunc liver disease will reecive

ptompt and cllective therapy.
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CHAPTER TIIREE

30 MATERIALS AND MET!HODS

3.1 Study design and study pofulation.

The study was a prospective, case controlled study. Samples were collected between
January 2004 ond Deccember 2005. Test subjects were recruiled from paticnts
aticnding the Medienl Quipatients’ Clinic ond thosc on admission in the Liver Unit on
the Medical Wards at the University College [{ospital (UC11), Ibadan. Nigeria, under
the management of u consultant Physician’Gastroentcrologist. They consisted of
volunicer paticnts diagnosed with acule or chronie liver discases such as virol
hepotitis, liver ¢strhosis and primary liver cell carcinoma, who fulfilled the inclusion
and cxclusion criteria for the study.

Diagnosis of liver discascs was made by relevant clinical fealures and laboratory tests
such as liver function lests, prothrombin lime/international nonnalized ratio (INR),

liver biopsy and liver ullrasonogrsphy. Liver funclion tesis consisted of serum
bilirubin, aloninc tmnsaminase, aspastatc  IransOminase, gamma  gluteinyl
iranspeplidase, alkalinc phosphatase. total prosein and albumin.

A questionnaire {(Appendix {} was used 10 collect the clinical and laboratory data
Control subjeets were apparcently healthy individuals who also fulfilied the inclusion
and eaclusion crilcria for the study. Thicy were all physically examnined and not found
1o have any clinical features of aculc or chronic disease. Speeitically, hepatomegaly,
splenomegoly, ascitcs, joundice and penpheral stigmata of chronie liver diseaso were
sought for and cxcluded. Btochemical [catures of liver were excluded by

detenmination of scrum olanine nnd aspacnale transominases. Most of the control

subjects wese recruited from conscniing tclations of patients, administrative staf¥ of
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the hospital, doctors. nusses. medical students and unremunciated or non-commercial

blood donors.

Inclusion criteria for cases

1. Adulis aged 18 ycars and above.

2. Voluntcer paticnis with cstablished acute or chronic liver discases cg viral

hepatitis. liver cirthosis and hepatoma.

. Biochemical cvidence of liver discase (raiscd ALT. AST and bilirubin).

4. Abscacc of hupatic encephalopathy.

Inclusion criteria for courrnts
|l. Adults aged L8 secars and above.
2. Apparcnily healthy individuals

3, Ability to give consent.

. No Kkaown clinical or biochemical features of liver disecasc cither in the past or

prescntly

Exclusion criteria for cuves
). Unwillingness 10 pasticipate.

2. Pregnancy.

3. Inabifity 10 give consent.

Exclushus criteria for controls

1. Unwillingness to participate:
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2. Pregnancy,

3. Inability to give conscnt.

4. Known liver disease.

A guestionnaire was adminisicred on cach patient to collect biodaa, alcohol and drug
history, as well as history of hepatitis B immunizalion, tribe, smoking. cducational
level, past medical history of jaundice and tamily history ol liver disease.

Ten milliliters of venous blood was collected at Icast onc hour after the last meal to
avoid lipaemia, rom cach subjccl ftom the antecubital vein into a plainspecimen tube
by approred venipunctutc procedurcs, Somples were allowed 10 cliot at room
temperature within 15-20 minutes 1o avoid hacmolysis and cenieifuged at 1000ipm.
Sera were separated aller clol reiraction, into § aliquots in 2m1 plain eppendos( tubes.
stored immecdiotedy o1 -80°C 1ill onolysed. The specimens were analysed at the
Institute of Immunology. Laborataire de Sanlte, [Luxembourg Each of the 5 aliquois

was uscd [or dilTcrenl onalyles. 1.iver funclion tcsts (LIFT), prothrombin time,

elphafeloprotein and abdominal ultrasonogiaphy wcrc careied oul ot the Universily

College ilospital, Ibadan, Nigeria.

Ethical cunsiderutivn

Ethical approval was sought and oblained from the UCIUI Institutional Revicw

Board (IRB) (Appendix 11)

3.2 Biochemic:al Anulysis

Liver function tests. which comprisced Toiel bilirubin. aspartate transaminase (AST),
Alanine transaminese (ALT), gamma glutnmyl teanspeptidase (y-GT), alkaline

phosphatase (ALP), albumin, globulin and tolal protein were done with automated
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Satumo 150 machine (colorimetric method). Prothrombin timefinternational

normalizcd ratio (INR) as well as alphafetoprotcin werc also analysed.

3.3 Detection of nuloimntune markers

Awoimmune markers

Anti-nucicar antibodies (ANA), anti-mitochondrial antibodies (AMNA), anti-Liver—
kidney microsome tvpe-| antibodics {onti-LKM-1), anli-soluble liver antigen {Anli-
SLA). and perinuclear antincutrophil cytoplasmic antibodies (pANCA) were analysed
using the Enzyme-linked Immunosortbent Assay (ELISA) meihod accoiding to

manufacturer’s specification (AESKU DIAGNOSTICS. Gm3{t, Germany )

Principle of the test

ARcr incubation of diluted sera (1:101) in microplates coalcd with specific antigen,
patient’s antibodics, if prescnt in the specimen, bind to the antigen. tJabound faction
is washced ofl. Incubaled anti-human immunoglobulins conjugated lo Horseradish
pcroxidase (conjugate) reacts with theantigen-antibody complex of the samples in the
microplates. Unbound conjugate is washed ofl. Addition of TMB-substirate gencrates

an enzymalic cotorimciric (blue) reaction, which is sioppcd by diluted acid (colour

changes to ycliow).

The rate of colour formation [rom the chromogen is a funclion of the amount of

conyugate bound 1o the antigen-antibody compfex and this 1s piopor liona! 10 the initia!

concentration of the respective antibody in the paticnt’s somple.

Materials: Shown mappendix i1
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Methods:

For each of the autoimmune antibody analysed, a plate scheme was prepared with

wells allocated (or ncgative control, positive control, cut-ofl control, calibrators in
varying dilutions, for test and control samples. Sera for analyses and Kits equilibrated
10 room temperature before the procedure was carried out. Sema were diluted to 1:101

using the sample buffer provided (Tnis NaCl, Tween, Na azide <0.1% and thimerosal
0.01%).

100ul of diluted serum was pipetted o designated microwells while 100ul of
calibratots or cut-oll control and positive and negative controls into the designated
wells. The plate was incubated al soom temperoture (20°-26°C) for 30 minultces. This
was washcd 3 times with washing buffer. [00ul of conjugale was added to cach wetl
and incubated again at room temperature (20°-26°C) for 15 minutes.

A sccond sun of washing with washing bufTer was done 3 times. afler which 100ul of
TMB substrate was added into cach well and incubated at room temperature (20%

26°C) in the dark for 1S minutes, At the end of the third incubation period, 100ul of
stop solution (1M HCI) was added 10 stop the reaction. This was incubated for §

minutes, after which the plaic was agitated for S scconds . J'he absorbance was recad

with a microplatc 1cader (Appendix 1V) a1 50 nanometer within 30 minutes.

3.4 Determination of scrologlcal vlral markers.

Serum lcvels ol 1gG anti-tICV. 1{BsAg. 11BeAg. Anti-1iBe and Totsl and [gh anti-

HHi3c were determined using ELISA technique (ABBOT Murcx Diagnostics,

Germany) acconding to the manulacturce’s protocol.
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1icpatitis B surface antigen delerminaltion

Principle ofthe procedure:

Immobilised antibody (anti-11Ds) solid phasc specific for [IIBsAg 1n a 96 polystyrenc
microtitre platc wells 15 used. The sample 10 be analysed (or HBsAg is added 10 the
well and the antigen captured to form an antibodyantigen complex. Unbound
molecules are rcmoved by washing. An Hijs-amibody labelled with the enzyme
Horseradish peroxidasc is added to form an antibody-antigen-antibody/enzyme
conjugate complcx, followed by a wash siep.

A substrate solution was added lo producc a colour change which is proportional to
the amount of bound cnzyme. Thus samples which do nol contain 1 IBsAg will not
form a complex and therefore no colour reaction will take piace. Wells thal contain
samples that do confain 11BsAg will show a colour changc comesponding 0 the

number of individual complenes formmed. A specuophotomeler measures the colour

produced 10 give o numcrical reading.

Maic riols: Shown i appendix 1V

Methods:

A plate scheme was prepared to designatc wells for ncgative and positive controls as
well as for test and contro! scru. 25ul of samplc ditucnt was added 10 cach well, afier
which 75ut of serum (somple) was added 10 designated wells. Similarly, 75ul of
negative control rcagem was added 1o wells Al and 18, whilc the positive control
reagent was added 10 well 1C. The plate was covered and incubated for 60 minutes at

37°C. ARer incubation. 50ul of conjugate was added into cach well. This was agitated
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gently, by tapping the sides ol the plate for 10 seconds and incubated again at 37°C
for 30 minutes. The wells were washed $ limes with wash solution at the end of which

the platc was invericd on an absorbent paper to ensure dryness of the wells, At the end

of the washing, 100ul of substrate sofution was ndded to cach well and incubated for

another 30 minutces at 37°C .

After the third incubation period, S0u! of stop solution (IM HiSOJ) was added 1o
inactivate the reaclion, and the absorbance/optical density (Of) was rcad at d$0nm
wavclength in a spcctrophotometer (SpeciraMax plus, Appendix 1) within S
minulcs. using 650nm as relerence wavelength. The result was interpreted by
calculating the cut-off value thus:

Cut-o[f valuc = 0.05 + mcan of Negntive conirob replicates.

Intcipretotion of resull: Saomples with absorbnnce equal to or greater than the cut-off

value were considered reactive (positive), while those less than the cut-o1T value were

considcred non-rcaclive {(ncgotive).

3.5 Determination of Hepouiis B e Autigen

Principle of the fesi:

To dctect HBeAR, test and the coslrol scza are incubated with 8 second monoc¢lonal
antibody conjugaicd to horscrudish peroxidase in microwells coated with monoclonal
antibody to HBcAg HBcAg. if present, simuliancously binds to both antibody on the
solid phase and thc conjugate, creating an sntibody-antigen-antibody ‘sandwich’
After washing lo remonc unbound conjugaie and cxcess semplc. @ solution containing

TMB and hydrogen perovide is added 1o the wells. Wells with bound conjugate

-_—
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develop 3 purple colour which is converted to an orange whea the reaction is

tenminated wuth F:S04. Colour nitensity is directly related to | 113eAg concentration.

Matcrials; Shown in appendix V

Methods:

Some 05 for 1§ASAR detcnnination except for the dillerence in the conjugate and

ncutralizing antigen usc.

Cut-oIT values were determined accordmg to rcagent manulaciurer's specification and

positive and ncgative samples were noled.

Deterimnation af Antidody ta Hepotitis e ntigen

P’rinciple of the iest

To dcteetr anti-lBecAg, lest and the control scia are incubated with a second
monoclonal antibakly conjugated to horseradish peroxidase in microwells coated with
monoclonal antigen lo react with I1BcAg. Anti-HBc, if present. simuliancously binds
o both antigen on the solid phase and the conjugate, cresting an antibody-antigen
complex. ARer washing (o remove unbousnd conjugdte and excess sample, a solution
containing TMB and hydrogen peroxide is added to the wells. Wells with boued

conjugalc develop o purple colour which is converted to an orange when the teaction

is terminated with 3:50¢. Colour intensity 15 disectly related to anti-HBeAg

conccnwraton.

» MoterialsShown i apperddix V4
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Methods

Samc as for [IBsAg detemunation except for the difference in the conjugate and

ncutralizing antigen usc.

Cut-off values were determined according to reagent manufacturer’s specification and

positive and negotive samples were aoted.

3.6 Total Amibody to Ieparttis B core Antigen determination:

Principle of the test.

Microwells coated with rccombinant Hidc ontigen (rliDeAg) and samples ore
incubated, ond ony onti-llBc present in the sample binds to the rHBcAg. Excess
pntibody is removed by washing. Coniugate (monoclonal anti-Hc conjugated to
Horsceadish peroxidose) is added 1o the wells, follonwcd by a second incubation,
during which the conjugoate binds to any ¢t IDcAg on the well surface swhich has not
been blocked by human anti-1113¢ in the test sample. \Vashing removes unbound
conjugatc, ond a solution contpining TMB and hydrogen peroxide is added. Wells
without onti-i{Bc nnd bind conjugate, with development of a blu¢/green colour which

15 converted to orange swhen ecnzyme reaction is stopped with H2504. The intensity of

colour is mcasurcd spcctrophotomctrically

Materials: Shown in gppendix VIl
Methods.

A plote scheme was prepared ond wells were designoted for negolive and positive
contiols ns well as for test and control sera. Sample ond test kit sere brought to room

temperatuce
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50 ul of sample diluent was added (0 cach well, this was fotlowed by addition of 50ul

of 1est and control sera into designated wells, using scparate tps. The plale was then
covered with a lid nnd then incubated for 30 minute ot 37 OC. At the end the
incubation pcriod the plote was waslicd manunlly five times with the wash solution
ptovided i the Kil. Afles wnshing. SQul of conjugale was added lo each microwell,
covered with a 11d nnd then incubated the second time for 30 minutes at 370C. A
sccond run of washing was dose 5 limes after the incubation period and 100ul of
substrale solution wasadded 1o cach well. The platc was then incubated the third time
at 37 0C for 30 minutes. ‘the reoction was siopped by addition of 50ul of IM H2SO0A.

The OD was then read in a spectrophotometer within 15 minules at a wavclicngth of

450nm, using §90nm as reference wavelength,

Cut-off values were deteninined nccordingio reagent manulacluser’s specification and

positive and negativ'e samples were noted.

3.7 Immunogiobulia G .1mtidody 10 Hepatuis C Vinu detcrmination:

Principle of the test.
The assay procedure is a three.siage lest carried oul in a microwell costed with a
combination of recombinant hcpalitis C virus antigen (c22-3, ¢200, and NSS),

Incubation of scra in the microwell yiclds antigen-antibody complexes il anlibody

reactsve o nny of the 3 antigens is present in the specimen.  O'phenylenediamine
(OPD) is uscd for colour gencration, with sulphuric acid used as a stop agent. The
intensdy of colour is dependent on the mnount of bound conjugile. and therelore is o

function of the concentmiion of onli-1HICV prescnl in the specimen. The colour

intensyty 1s measured with a microwell reader.

58

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



50 ul of samplc dilucnt was addcd 1o cach well, this vwas followed by addition of 50ul

of test and control scra into designated wells. using separolc tips. The plate was then
covered with a lid and then incubated for 30 ininute ot 37 0C. At fhe cnd the
incubalion period the platc was washed manually (ive tiimes with the wash solution

provided n the Kil. ARer washing. 50ul of conjugaic was added 1o cach microwell,

covered with o lid and then incubated the sccond time lor 30 minutes ol 370C. A

second mun of washing was done 5 times ofier 1he incubation period and 100u! of
substrate solution was ndded 1o cach well. The plaic was 1hen incubated the third time
at 37 0C for 30 minutes. The reaction was stopped by addition of S0ul of 1M H2SO4,

The OD was then read in 3 specirophotometer within |5 minutes ot a wavclength of

450nm, using 690nm as refcrence wavelengih.

Cut-off values were determined according to reagent manufacturer's specif cation and

positive and ncgative samples werc noted.

3.7 Immunoglobuiin G Antibody to Hepautts C Virus detcrminatian:

Principle of the test

The assay peocedure is a three-stoge tesl carricd oul in a microwell coated with o
combinalion o frecombinant hepatitis C virus ontigen (¢22-3, c200, and NSS).

Incubation of scrm in the microwell yields antigecnantibody complexes il antibody

reactive 1o any of the 3 antigens is present in the specimen.  O°phenylenediamine
(OPD) is used for colour generation, with sulphuric acid used as a stop ageni, The
intensity of colour is dependent on the ainount of bound conjugate, and therefore is o

funcifon of the conceniration of anti-tICV present in the specimen. The colour

intensity is measured with a microwell reader.
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Maicrials: Shewn inappendix Vit

Methods:

A plate scheme was prepared. All reagents were cquilibrated to room tcmperature (20-
26 °C) 30 minutes before the procedure, 200ul of sample diluent was added to cach
well, alice which 20ul of samplcs and controls were addcd into appropriate wells (1
ccagient blank well was excluded), The plate was incubated a1 37°C for 30 minuics,
followcd by manual woshing of the wells S times with the wash bulfer. Aficr the
washing, 200ul of conjugatc was addcd to cach well, and the plate waos incubated for
30 minutes at 37 °C. At the end of the incubation period, the wells were washed $
times with the wash buffer. 200ul of substrate solution was subsequently added to
cach well ond incubated at room temperiure in the dark for 30 minutes (Appendix
V). To stop the rcoction, SOul of 4N 111804 was added 10 cach well pfter which the

optical density (OD) was read on a spectrophotometer at 490nm wavelengih within 20

hour o faddition of 1he stop solution.

Cur-ofY valucs were determined according to reagent manulacturer's specsfication and

posilive and ncgative samples were noted,

3.8 Determinosion of molecular markers of Hepeuitis B virus:

1IBY DNA cxtraction
Principle of the proceduce

Cclls arc lysed during a short incubation with prolcinase K in the presence of

chaotropic s2lt (guanidinc I{Cl). Thc incubation proccss inaclivales oll nuclcases and
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cnhances the binding of UNA onlo a glass sueface. Subscquent scrial washings

rcmovce contanminants.

Matertals: Shown in appendix 1N

Methocds.

Scra from liver discasc palicnis and controls were thawed and equilibrated 1o room
lemperature (20-26°C). The heating block was heated 10 o icmperoture of $6°C,

20 wul of QIAGEN FProicose was pipeited mto 1.5 inl miccocentriluge tubes (23 tubes
at a line). 200 pl scrum sample was ndded ta cach mictocentrifuge tube, followed by
addition of 200 pl Buffer AVL. The imixtures were mined thoroughly by pulsc-
vorteXing for | 5s and then incubated at S6°C on the heating block for 10 minutcs.
20001 of 100% cthanol was added to cach sample, mixed again by pulsc-vortexing for
IS seconds and bricy cenirifuged.

The mixture was pipetied into the QlAamp spin column (in » 2ml collcction tubc),
and spun at 8000 cpm for | ininute. Q1Aomp spin column was placed in another 2ml
collection tube and the filiralc was discacded. $00ul of AW | buffer was added 10 the
spin column and again cenirifuged at 8000 rpm for 1 minute. Spin column was placed
in 2 mlcollection tube and the liltrate was discaided. 500ul of buffer AW2 was added
and spun at 14,000 rpm for 3 minutles. The QlAamp Spin Column was ploced in 8
clean 1.5ml microcentrifuge tube and the lifirale discaided. This was (ollowed by
addition of 200 1 Buffcr AE and subsequent mcubation at roo:n icmperatucce for 1

min. The tubes were ceninfuged st 8000 spm. The filtratc. which is the DNA extract

was ftozen at -25°C till amplificd by polymerase chain tcaclion.
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3.9 Polynicrase Chain Keaction for S-genc of 118V

Principlc of the test

llcating up the DNA template to 9:4°C, Icads to deniturntion of the double strands inlo
single strands. Cooled to about 54°C causes anncaling. |lcating up again lo 72°C

lcads lo extension by using polynerasc enzyme. The eycle of denaturation, primer
anncaling and primer extension is repcated over and over again, During repeated

rounds of these reactions. the number of newly synthesized DNA strands increases

exponcnliaily.

Materials: Show in appendix X

Methods

Premix preparation: 23ul ol premix consisimg of -8 above was carricd out in the
premix room mside u laminar flow hood according to calculated concentration ond
volume in the protoco! {(Appendix X1) used at the Laboratoirc de Sante, Institute of
Immunology, Luxembourg. A piaic scheme for 24 samplces and, positive and ncgative
controls was prepared. 23ul of thc premix was pipeticd into cach of the 26 designated
microwells, followed by addition of the positve and negative controls as well as ser

mnto the microwcells in the 1"CR platc and covered with cap strips. The mixtute was

vortexed and centrifuged briefly 1o remove droplets on the tubes
Sul of HB V.DNA tcmplate wns added into each well in the PCR plate and vorniexed,

followcd by a bricl ccnieifuging The PCR plate was placed in the PCR machine
(Opticon A= Appendix 1X) and allowed to run according 10 configured protocol

(Appendix XI), which involved the use of n thcrmal cycler for the process of
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densturation. anncaling and extension for the first PCR run of 40 cycles. To further
amplify the product, a second PCR run was carried out with the (iest PCR run product
as lemplate. The protocol/condilions of the sccond PCR run were paitially varied

(Appendix X1) from the (irst run in that the concentration of the magnesium chloride

(MgCl») was incrcascd and the reversc primer and template were aliercd.

3.10 Molecular markers of Heputtis C Virus:

1CV RNA extraction.

Principle ot the test: Essentially as for LBV IDNA.
Afaterials : Shown in appendix X!

Methwols

Purification of Viral RNA (Spin Protocol)

140 1l of sera from eascs and controls and buffer AVLE were equilibrated to room
lemperaturc (15-25°C) for eluting. Carricr RNA scconstituled in Buffer AVE 10
Buflfer AVL. 560 pl of prcpared BufTer AVL containing the earrier RNA was added
into a 1.5 ml microcentrifuge tube, 140 pl serum wos added to the Buffer AVL-
carrier RNA 1 the microcentrifuge tube. This was mixed by pulse-vortexing for ISs
to yield a homogencous solution.

The mixiure was incubated 81 room temperature for 10 minutes, 10 ensure complete
viral particle lysis Brielly centrifugation was done to remove drops (rom the inside ol
lhe 1id. 560 pi of ethanol (100%) was edded and mixed by pulsc-vortexing (or 15s,

followed by brief centrifugation to remove drops from inside the lid. 630 pl of the
oligw
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solution from above was applicd 1o the QlAamp Mini column in a 2 ml collection

tube.

The cap was closed and wbe eentrifuged at 6000 x g (8000 rpm) for | min. The
QlAomp Mini coluinn was placed into a clcan 2 ml collection tube. The tube

containing the filuatc waos discarded and process repcated until all of the lysatc had

been loaded onto the spin column.

The QIAamp Mini coluinn was vpened and 500 pl of Buffer AWI was added and

centrifuged at 6000 x g (8000 rpm) fos 1 min and placed in a clcan 2 m! collection

tube. The liltermic wans then discanled.

The QlAamp Mini column was opcned again and 500 pl of Bulfer AW2 was added
before being centrifuged at 20,000 x g: (14,000 ¢pm) for 3 min. The QJAamp Mini
column was agan placed in a clcan 1.5 m! microcentrifuge tube. Filtcratc was
discardcd, 60 1l of Oufler AVL was added and allowed to equilibcate al room

temperture. This was incubated for | min belore being eenteiluged ot 6000 x g (8000

tPm) for ¥ min, The RNA cluate was stosed at -20°C till PCR analysis.

311 1BV DN electrophoresis:

Principtc of the test

Elecirophocesis is a technique uscd to separate and sometimes purify macromolecules,
cspecially proteins and nucleic actds that daffer in size. charge or-conformation. When
chaiged molceules are placed in an clectnc ficld. they migrate toward cither the
posilive or negative pole according to their charge. In conirast 10 proicins. which con
have enther a nct pasitive or net negative charge. nucleic acids have o consistent

negative charle imporicd by their phosphate backbone, and migrate toward the anode.
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Materials: Shown tn appendx X1

Methods:

Agarose Gel preparation:

2g of agar was weighcd into conical Rask and 100mls Tris-Acctale-EDTA (TAE)
bulTer was added. The flask was shaken genlly 10 mix and ftlaced in @ microwave
oven till boiled and turncd into a buhblc-[ree colourless gel. This was allowed 1o cool
slightly ot room teinpersture. 2mis of ethidium bromide was added and shaken gently.
The mixture was pourcd into the gel casiing chamber (Appendix V) composed of UV-
transparent plastic and contains a samplc comb (elecirophorclic plate) while avoiding
bubbic formation. Appropnate combs were placed in the gel chamber 1o moke wells

and the gel nllovwed to sct. T he 2 combs were removed rfler sciting to reveal the wells.

Agarose Gel Electrophores:s:

2ul of loading dyc was addcd into cach well in the PCR plate (Appendix VI) ofter
which Sul of PCR product wus added. The mixture was cenieiluged for about 10
seconds to remove droplets on the wall of the wells m the PCR plate. The gel plate
was sct in the gel-running chamber containing TAL buflfer solution. 7ul of the mixture
in the PCR ploie was pipetted into wells in the gel. 1Kb DNA ladder was added into
cach well. The negative and positive electrodes were connccted and the current run
(or 30 minutes ot o voltage of 80mAwnp. The gel was removed from plate and placed
in the UV camcra chamber where pholographs of the gel was taken and storcd.
Appendix VIl Wells that were positive on the photographs {Appendix VIIl) were

noted and sclected for HBV.DNA quantification (Viral load) and sequencing. 118V-

Hd
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DNA viral lodd was quantificd using 8 computcr soflware on the Opticon®™ DNA

amplification machine (Appendis ¢ X).

312 HBV-DNA sequencing and genotype determination.

Samples that were positive on agarosc gel clectrophoresis (Appendix X) were
purificd and further subjected to PCR amplification. The PCR producls were purified
by using a JetQuick Purification Spin kit (Genomed Gmbl (), The purificd DNA was
quaniificd with Picogreen (Invitrogen) by using a Gentos Plus fluorescence ecader
(Tecan), Purificd IINA (50 ng) was scquenced in both directions on sn An AB1 Pasm
3010 copillary scquencer (Applicd Biosystems). Hricfly, S ml DNA was amplificd §n
a 10 m! rcoction volume containing 4 ml premix (BigDye Teeminator Cycle
Scquencing Ready Reaction kit; Applicd 3iosystems) and 1 mi of cach sequencing
primer was added. One hundied and cighty scquences were obtained cither wilh
primers C1/C2 or Cl/evA or Cl/tvnonA and included the entire preC/C gene with a
total length of 517-58-1 bp, depending on the genotype (genome positions 1814-2331,
numbering according to Genitank accession no. X75657). In addition, three compleie
genomes and four preS [ragments (positions 2455-159) were ¢quenced. Nucleotide
scquences were analysed by using ABI Sequcncing Anolysis (version 3.4.1) and
Sequence Navigator (version 1.0.1), aligned with CLUSTAL W sofiware snd chetked
by visual inspcction. Phylogenctic trees were constructed with the MEGA 3.1
software. using the neighbour-joining and Kimura 2 parameter method and including

reicrence stmns of genotypes A-G and olk known A and D sublypes. Sequences were

submited 10 GenBank/ EMBU/DDB) under accession numbers AM11079.1-

65

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



AMII1091S for the preC/C genc and AM180623~AMIS80628 for the complete

genome and preS segnient sequences.

3.3 HICY RNA amplificution

For amplification of the core# 1 region of 1CV, a scmi-nesied PCR was performed
in a 25-IL reaction containivg 0.5 IL cDNA, 2.5 mM MgCi2, 200 nM dNTPs, SO nM
cach pnmer (fw290utr(y), 5¢-TGCCTGATAGGGTGCTTGCGAG, pos. 290-311;
132letl, 5¢-ACCAGTTCATCATCATATCCCATG CCAT, pos. 1293-1320), and |
U Platinumn Taq DNA polymerase witl | - PCR buffer. PCRs eomprised 95°C for

5 mins, followed by 40 cycles 0f95°C for | min, 63°C for ! niin and 72°C for | min.

Nested PCRs were performed using the same conditions with 5 tL of the first-round
product diluled 1:100, but with a different (orward primer ((wd80c(+), S¢
CGCGCGACIAGGAAGACTTIC. pos. 480-499; rv1321cl), 0.10 IM cach primer, 2
INt MgCI2 and an anncaling temperature of 62°C. Thic product of the {irst round S

fragment PCR was cloned using the pCR4-TOPO kit (Invitrogen, lilden, Germany)

according 10 the manulaciurer's protocod.

3.1 Statistical analyscs

Statistical analysis was carricd out on gencrated data using SPSS statistical sofware
version 11.0 for windows, Prevalence rates of autoimmune and specific viral markers
wete calculaled to reflect the relative frequency of cach disease. Odds ratio (OR) and
nincty five percent confidence interval (95% CI) was calculated using the Fischer's
Exaect Test 10 cstimate the sttength of the association between cach marker and

possible risk factor Pearson Chi square was used o compire propoitions while
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students’ L-lest was used to compare means. \Where numcrical valucs were low,

mcdian was uscd. Significant statistieal diflcrence was specificd at p< 0.08.
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CHAPTER FOUR

4.0 RESULTS

4.1  Agc aud scx distribiution of coscs and control subjects

A 1010] number of 145 aduil patients were recruited. but 126 samples from 91 (72.2%)
males and 35 (27.8%) females were considered for analyscs, Sampies from ninctcen
patients were excluded because of spiflage and insufficient volumes. The patients
consistcd o ) ICC 77 (61.1%), Yiver cirthosis 32 (25.4%), chronic hepotitis 10 (7.9%),

acute viral hcpatitis 4 (32%), alcoholic cirrhosis 1 (0.8%) ond primary biliary

cirthosis 2 (1.6%).

Eighty two (82) apparcntly nonnal iudividuals consisting of $9 (72%) males ond 23
(28%) females were recruiled oves the study period 1o scive as controls. The mcon
ages of the cases and the controls were 47.5414.1 vs 39.6£16.5 sespectively. There

was no statistically signilicant diffcrence in the sex distnbution between the-cascs and

control subjects (p>0.05). Not surprisingly, maojority of the paticnis weee Yoruba

constituting 103 (81.7%). whilc llausa, 150 and other tribes eonstituted 3 (2.4%), 4
(3.2%) and 16 (12.7%) rcspectively.

4.2 Biochemical piirameters and clinical prescilation among subjccts with Liver

Disease.

As shown in Table 4. thc mcon levels of bilirubin, gammao-gluiamy! transferase,
olkaline phosphatase, gtobulin, albumin, PI'R ond alpha-fctoprotein were high among

some ofthe hiver coses lligher ALT 123 iufl vs 12.2 and AST 196.6 iu/l vs 24.3 were

recorded among cases compared with controls (p<0.0§)

Among the test subjects, hepatomegaly occurred n 99 (78.6%). ascites 1n 72(57-1%),
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joundice in 62 (49.2%) among others. Sce Table 4. Filty two (41.3%) subjects with
liver discase consumed significant alcoho). Significant alcohol consumplion was 50g

of alcohol per day for five ycars in men and 40g in women. in order to slandardize

and align with SI unit, inany authorities have recommended conversion 10 grammes of
alcohol consumcd. To convert concentrations of alcohol, usually listed in volume
peccent (cquivalent to the volume of solute/volume (Yov/v) is multiplicd by the

specific gravily of alcohol, 0.79g/m1 (Tumer 1990, lirick, 2006, & O'Shca ¢1 al;
2010).

J.3. Prevalence of scrolnpic auloinnmune murkers amoug cases and controls

Onc hundred and twenty six cascs and 82 controls weie analyscd for autoantibodics
(sec Table §), excepl for anti-nuclcar antibodics (ANA) lor which only 107 cases and
67 controls werc analysed due to insufTicicit volume of some samples.

Of the S autoimmunc scrologic markers 1esied. only antimilochondrial antibodics
(AMA) was found to be signilicanily highcr among cases compascd with comrols
(Sce Table S). Antimitochondrial antibodics were present in 76 (60.3%) of the cases

comparcd wilh 36 (43.9%) controls (p<0.05), whilc antinuclcar antibodies (ANA)

were present in .12 (39.3%) of cases comparcd with 27 (39.7%) controls (p=0.68).

Anti.soluble liver antigen (anti-SLA/LLP) and penncutiophil cytoplasmic antibodies

(PANCA) were complclely abscnt smong cases and controls {Sce Table ).
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Table 4: Biochemical and Clinical parameters among subjeclts with liver disease:

- — — *
I[llnchcm:cul pyamelet | n Range Mean{SD) | Medlan

Youl Bilirubin (mg/dl) | 126 | 040 |952102 |83 |

ALT(iwl) 126 | 06963 [ 12342034 | 87,8
ASTtiw) 126 1 25882 | 196601761 | 139.0
GT (o) 126 | 27.1009 | 141.91)009 | 26

EJ_
Ak Phosphatase {fuly | 126 | 26-1226 | 338.92267.8 | 249

Tow! I'rorein (g/dl) 126 | 44107 | 79:1.3 .
Albumin (g/d1) 126 | 13-46 | 2.6:04 >

~ —4 —1
Glotulin (g/dl) 126 | 2.1.7.2 1,920 96 4.9
Prothsombin time ratio 126 | 0.65-326 | 1.5« 1.26

Aphalctoproteln (ubst.y | 3B | 4.5-7101.8 | 135242492 | N7

Clinlca i "arametcn

Clinical sign Numbcr  Peroentage
§lepatomegaly 9% 78.6
Ascltes n $1.1

Jaundice 62 49.2

ND: Among controls ALT was 0-3243.6, AST was 0-37422
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Table 5: Prevalence of viral markers and autoantibodies among cases and controls

Markers Cases Controls I N p-value
N=126 | N=82
L
ANA 42(393) [27(39.7)| 0.75 0.68
AMA 76(60.3) | 36(139) 537 0.02
LRKM-1 1(0.8) I(1.2) | 009 Fischer's exoct 1.0
pANCA 0 0 = ;
Anti-SLA/LY 0 0 =i -
T1BsAg | 103(81.7) | 49(59.8) | 12.21 0000
11BcAg 27(214) | 1(1.2) | 1748 0.000
Anti-HBe | 60(47.6) |20(24.1) | 11.32 0.001
Ant-1Be | 118(93.7) | 60(732)  16.88 0.000
Ani-HCV | 15(35.7) | 89.76) [ 1763]  0.000
DNA | S8eve) | 1(12%) | 19.58 0000
PreS PCR | 53 (42.1%}‘1 1(12%) | 16.24 0.000

ND. Pcrcenwge in parenthesis, ANA analyscd: cases =107, controls=67

*P values lcss than 0.05 (p<0.05) in (ront of dota show 1hat there ase signiﬁcam

diflerences between cases and controls
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4.4.Prevalence of serologic viral markers among cases and controls.

All the tested scrofogic viral markers were signilicantly differcnt belween the cascs
and control subjects. 1{cpatilis B surface antigen was positive in 103 (81.7%) cascs
compared wilh 49 {59.8%) controts (p<0.05). Similarly, 11licAg, Anti-}i3c, anti-fIBc
(total) and anti-HCV were significanily higher among cases compared with controls,
suggesting a strong association ol the viral oagents with liver discase in this
cnvironment (Table 5). Among the cases, lIl3sAg and anli-lIBc had the highes!

ftequencies, being present in 81.7% and 93.7%. respectinely. Iicse paramcters were

also noted 10 be high among conlrol subjects, though al a retatively lower rotes. Table

5.

4.5 Sex Jistribution of auteinnmune and viral markers anong cascs aind congrols

Anti-mitochondrial antibody was more pscvalent in males (68.4%) compared wih
fcmales (31.6%) among Lhe cascs. Similarly, among the conlrols. AMA was more
prevalent (83.3%) in niolcs comparcd with females (16.7%). Howcver, among cases,
the propoition of lemalcs posilive for AMA was legher when compared with the
conttol group. Fifty twe (57.1%) of thc 91 males and 24 (68.5%) of the 35 (cmolcs
among cases were AMA positive but they constitule 68.1% and 31.6% of the 76

positive for AMA (leble 6). Among the controls, 30 (50:-8%) of the 59 males and 6

(26.0%) of the 26 females were AMA positive. Onc positive anti-LKM-1 each

occurred among the cascs and the contsals, and bolh wcre males (Tablc 6).

All the markers of HBV (11BsAg. ami-HBc, 1BcAg. Anti-lIBc) and 1HCV (ants-

HCV) were also higher in the male gender. but did not reach statistical signiticance as

7
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depicted in Toble 6. For IBsAg. 72.8% of those positive among cascs were males

compared with 27.2% 1n females (Table 6).

4.6. Agce distribution of subjccts poshtive for sutolmmune and viral markers
The highest positivity for AMA among cases was recorded in the oge group 30-39
years in contrast 10 the controls which was in oge group less than 30 years. The result

presented in Table 7 also showed that the least occureence of AMA was found in the

oge group 70 ycors or inorc. in both cases 5(6.6%5) and conitrols 2(5.6%).

Anti-LRM was recoridcd posilive in one sampic cach among cascs ond controlis, and
both were below 30 years of ayce.

The higher prevalences of HBsAR was in the age ranges 30-39, 4019 and 50-59 ycars
anmong the cases. while the highest prevalcnce among the control gioup was in the age
group below 30 yecars (Table 8), The lower prevalcnces of 11BsAg was found in the
oges below 30 years and above 70 ycurs among cases, while the lowest prevalence
among thc controls was in the age 60 ycars and above. The ![8cAg was most
prevalent in the age 30-39 ycars among the cases. Anti-|IBc was more prevatentin the
age range 30-39 ycars among cascs. similas vo (he patiern of EIBsAg, but more
controls were positive for anti-HBc in the age group less than 30 ycars (Fable 8). The

prevalence of anti-#HCV was highest among the cases in the age ronges 10 to 49 years

The prevalences of other scrological viml marlkicrs are shown in Table 8,
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Table 6: Sex distribution of subjects with positive sutoantibadics and viral markers.

Parameter | Total positive Towl  posiive | Towl positive |
(Cases) (Controls)

Cascs Control | Malc Female | Male Female | X’ P-volue
ANA*  142(393) 27(39.7) | 388.1) S(119) |21(778) 6(222) | 131 0253
AMA 76(60.3) 36(43.9) | S268.4) 24(31.6) |30(833) 6(16.7) | 277 0.09
LEM.| 110.8)  1(1.2) | 1(100) 0 1{100) 0 .
11BsAg | 103(81.7) 49(51.8) | 75(72.8) 28(27.2) |34(69.4) 15(306) | 0.19 0.66]
1eAg | 27Q20.4)  I(L2) | 20074.0)  7(259) | 1(100) 0 035 0.556
Anti.Hne | 60(47.6) 20(24.4) | $4(73.3) 16(26,7) | 11(SS)  9(45) | 035 0.128
AntiIBe | 118(93.6) 60(73.1) | 88(74.6) 20(25.4) | 43(70.7) 17(28.3) | 216 0.4
ANHCY | 35(35.7) 8(9.7) | 37(822) B8(17.8) | &750) 2(250) | 023 0630

Cases =126; Controls = §2

NB: Percentage in parentheses

. "ANA=107 cases; 67 controls.

dilferences betswcen cases and conirols.
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Table 7: Age group distribution of subjecls positive for autoimmunc morkcrs.

Age AMA Anti-1L.KM-1 ANA

op

yss)
Cases Contiol  Cases Control  Coses Controf

<30 10 15 1 | 6(143)  8(29.6)
(11.2) (11.7) (100) (100)

30-39 19 7 0 0 8(19.0) 5(18.5)
(25) (19.4)

40-49 \d ] 0 0 12(28.3) 2(74)
(18.) (83)

50-59 1S 6 0 0 9(21.4)  A(14.8)
(19.7) (16.7)

60-69 13 3 0 0 4(9.5) 2(7.4)
(7.1) (8.3)

>70 Do 0 0 1H)  6(22.2)
66) (5.6

N Number with pereentages in parentliesis.

[2]
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S — E— ———
TSR lleAg Anti-118¢ Anil-|10¢ AntlIICY
Cases Conul Cases Conuo!  Cases Conuol  Cases  Controd  Caws  Conuol
10 3 3 o} 8 3 12 19 4 2
9.7 (367 (L) (133 (s (102) (3L (308) (6.5)
2} 7 9 | 14 4 20 10 [1] 0
(23) (43 333  @oo) (633) (a0 (210 (167 (D)
23 8 ) 0 14 3 26 I 12 2
20.3)  (163) (11.1) 23.3) (15) (22)  (183) (362) (16.7)
23 6 6 0 9 3 26 8 10 0
(22.3)  (i22) (22 {(19) (29) (22 {133) (3N
i6 s 4 0 10 4 20 o [} )
(15.5)  (102) (14.8) (167 (20)  {16.9) (10) (227  (32.5)
270 | $ 2 0 ] 1 8 6 4 i
(18) (102) (19 8.)) (8) (6.8) (10) (500 {16.7)

NU: Number with perceninges in parcnthcesis,
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4.7. Frequency of viral and avteimmune muarkers smong liver cases.

Among the autoiiitnunc markcs tested, only AMA was significantly higher in cascs

comparcd with controls, p<0.05 (Figurc 12). Chronic hcpatilis had thc highest

frequency of AMA, being positive in 9 (90%) of the 10 cascs. this was followed by
11CC, 48(62.3%) of the 77 cascs tested were positive for AMA. Tlie only paticnt with

alcoholic cirrhosis was also positive for ANMA,

All the virnl markers were signilicanily higher among liver diseasc cases comparcd
with controls (fables 5, & Figurc 12). 1lcpatitis B surface antigen was positive in 103
(81.7%) vs. 49 (59.8%), 113cAg was positive in 27 (21.4%) vs. 1 {1.2%), anti-HDBc in
60 (-17.6%) vs. 20 (24.4%), ami-1{Bc in 118 (93.7%) vs. 60 (73.2%), anti-l ICV in 45
(35.7%) vs. 8 (9.8%), picS PCRR in 53 (42.1%) vs. | (1.2%) ond 11BV-DNA in 58
(46%) vs. | (1.2%) among test and control subjects respeclively (Table 5).

Total ani-11 B¢ had the highest prevalence among the difTerent types of liver diseases,
cxcept for PBC in which it was ncgative. Totalanti-HBc was posilive in all cases with
acule viral hepatitls and alcoholic liver diseasc. It was olso present in 31(96.9%) of
liver cirthosis, 73(94.8%4) of HCC, and 9(90%) of chronic hcpatitis {Tablc 9).
Prevalence of lepatitis B surface antigen was highest ainong cases with HCC, 70

(90 9%) of the 77 cascs. This was followed by chronic hepatitis 8 (80%). acutc viral
[
hepattis 3 (75%¢) and liver cirrhosis 21(65%). Prevalence of [{BcAg, anti-HBe ond

anli-HCV among cass are shown in Figure 12. The peicenlage frequencies of virl

markers and autcantibodics are shown in Figure 13.

4.8, Prevalence of vical markces in sampics positive for autoantthoillca.

Among cascs ante.l tdc had the highesy ficquency 70 (92.1%) lollowed by 11BsAg 62

(81 _6%) among the 76 cascs who werc positive for AMA: Antl-HCV was posilive in

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



while Anti-1{Be and 11BcAg were positive in 53.9% and 21,1% fespectively
(Table 9)° Prevalence nmong the controls who were AMA positive was similor to

findings among cases, anti-1lBc had the highest frequency of 25 (69.4%), but unlike
among cascs, anti-lICV rmnked sccond with |B3sAg having the third highest

frequency (Table 10). 113eAg was compleicly ncgative among controls who were

AMA positive.

The positive ANA, AMA and all the scrological LIV murkers were significantly
higher than the ncgative countcrparts when compared (Table 11}. On the other hand.
when the positive ANA and AMA among cases were compared with the positive
controls, thete was no significont dillerence observed (Table 12). flowever,
comparison of ncgamtive pANCA, anti-LKM-) nnd anti-SLA/LP among cascs and
controls showed significont diYcrence (Table 12), with higher volucs among cases for
anti-L KM-1 and nnti-SLA/LP, and higher vnlucs among conirols for AMA and
PANCA (Table 12).

On comparativc analysis of the numcrical values of postivity and ncgativity of the
auloantibodics and viral markcrs, positivity of tIBsAg oand anti-l[Bc werc
significantly highcr among cascs compared with controls, p=0.00 ({ablc 13)

This would suggest that 113sAg and ani-11Bc winong cases werc in greater
concenlralions in positive samples among cascs compared with positive somples
among the conkrol group.

Similarly, 11BsAg and anti-lICV ncgativily was signilicantly difTerent among cases
comparcd with controls, p=0.02 (Tabiel 3) However, no significam difference was
found for ncgative anti-HBc, positive anti-llBc and positive anti-lICV when

compased, p>0 05 (Table §3)
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Table 9: Frequency ol viral sl sutoiinmunc markers among Jiver cases.

of | No HOsAg | 1lllcAR | Anii- Anti- Anti- ANA AMA Arzli-
tested Hie e JICV Il,ka
< -

e 4(32) | 3093) 1(28) [ 250) | #1000 [12s) |1(25) |20%0) | O
hepAiles A | adl
Moaic | 10(7.9) | B(BO)  [4(40) [6(60) [9(90) |6(60) |4c40) | 9(90) |0

litis

ot 32(25.4) | 21(65.6) | S(15.6) | 11(43.8) | 31(96.9) | 11(34.4) [ 11(344) | 15(469) [ O
chosis ‘

shotic | 1(0.8) |0 0 I(100) | 1(100) [0 0 I(100) |0

mhosis I n
PBC "'*“2(1 6) | 1(50) 1(50) 1(so)y |0 I(sop |9 30y |0
§cC 2761 1) | 70(90.9) | 16(20.8) | 36(46.8) | 73(94.8) | 26(31.8) 26(61 9) | 18(62.3) [ 1(1.)
otal 126 103 27 60 18 4 |42 16 |
' | T 00 1060 068 0210 (099
B tuc 0.07 0.55 0.86 00 =~ ! ]

Percentage in parenthesis.

Anti-SLA antd pANCA were negative in akl

™
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Fig. 13: Percentage frequency of viral and avtoimmune markers
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Tabte 10: Prevalence ol viml markers in samples signilicantly positive for AMA

autoantibodics

AMA+

Viral murkers Cases  Conirl
N=76  N=36
FI1IsAgs 62(81.6) 21(543)
HitcAg+t 16(20.1) 0
Anti-1lllet A1(539) 8(22.2)

Anti-l et 70{92.1}) 25(69.4)

Anti-lICV+ 27(60)  3(62.5)
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*P values less than 0.05 (p<0.05) in front of data show thal there are significant

differences between the positive and the negative markers.
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Tabie 12 Relative strength of pasitive and negative autoimmune markers among liver cases compared With

n e[y I | - — ﬂ—..—
rmixs:
T o INET 241 T
Congols 28 1021 Ti35F
TARA Negatlve
[ Cacs & Hd FRR e § p | g ) AC
onirols 18 pliRes LM
FANMA Pavine
py .} /0 1431.7:5580 oy T
Conirls 0 | £ £3177 AY
XA Negduve
Tass o0 W12 T PE1] Ter
"Tonurots 1 [\ LB TY R
BARTA Regative =
Cwo T [eETaT S AL Tu w0
Controls Bl 28933 ¥ iy
T Ant-T ixgalne
[ Cases A SEEm AR AR 22 LA L] y {53) Tor
“Conkrols Xi T ST
S8 Kegaiine -
Be 15 RS I S R AT LX)
Controls i 24 70 4SS
oy = I

* P values less than 0.05 (p<0.05) in fronl of data show that there are significant

diffecences between cases and controls,
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* Pralucs dess than 0 05 (p<0.05) in front of data show Lhat there are signilicant

differences detween the positive and the acgative markers,

B4

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



The only LKM-1 positive case was also positive for all the tesicd viral markers except
anti-HCV, while the only LLKM-I positive control was ncgative for all viral markers

except anti-HBc (Tablc 10).

4.9, lepatitis BB virus DNA aniong cases nnd conftrols.
Overail, HBV-DNA was detected in the scra of 58 (16.0%) of 126 paticnts with liver
discascs compared with only onc among the 82 (1.2 %) controis (X*=51.53, p=0.000).
Thiny-five (60.3%) of thc 38 cascs that were 113V-DNA positive were concomitantly

AMA positive. The only LKAI-] posilive casc was also IIBV-DNA positive in

contrast 10 the 1IBV-DNA ncgative |.LKM-| poswive found in the control group (Table
10). Among the liver cascs, 1{BV-[INA was founil to be positive in all the anti-SLA
and pANCA ncgatives, simiiarly, among the control group the only [IBV-DNA

posilive was found among the pANCA and anti-SLA negatave.

4.10. Frequeney of HIBY DNA  positivity compared with scrologicnl viral

markers

Among the cases, HDBsAB positive samples had the highest fevel of 1IBV-DNA

positivity, with 57(98.3%) of the 58 DNA posilives occurring in HI3SAg posilives,

' : ved that. of the 103
comparcd with | (1.7%) among 11BsAg negatives. This shov
sitives 57 (55.3%) had (IBV-DNA. whil
g the incidence of occull H3V infection of 4.3%%,

c of the 23 HDsAg ncgatives, |
IBsAg po

was HBV-DNA posilive, suggeslin =
The only 1IBV-DNA positive sample among the contrals was also HBsAg posive.
iC on -

positive €ases however were HBV-DNA

Twenty-three (852%6) of the [1BcAg

being fecorded 0MONg cases w ho

ity (35.4%)
positive with o lower HBV-DNA positivity' (3917
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are ncgative for 11NcAg (Tablc 15). The DNA posiivily was however 100 low 10 be
compared statistically’ It is obvious that there is a slronger association of 1113cAg wilh
I IBV-DNA.

tigh frequency ol 11BV-DNA positives were atso obscred among anti-1 lic (53.3%),
onti-NBc (47.5%), and anti-IICV (50%) positives but lower than thut that in [13sAg
posilives. The corresponding frequencies of HIV-1INA in anti-llBc (39..4%), anti-
B¢ (25%) and nnti-HHCV (15934 ncgatises were relatively fower with signlficont
statistical diffcrence stinined only for anll-1ICV (lable 14), Theie was elso no
statistically significant diflcsence in the 1IIV-DNA posilivily among cases posilive

for Anti-lI3c and antl-[ [B¢ (p~0.12 and 0.22 respectively), (Table 15)

410 Ucpatitis B viral lond among liver cases

The mean viral load using the s-plasmid for the surfoce antigen was highest among
the cases with acute viral hepatitis, with o mean greater than 3.5 million (Geometric
mean of 751.86) and maximum of [4 million copiesul.. This was followed by

patients with liver cirrhosis with a mcan viral load over 1.3 million (Geometnce mcan
ater than thai of pauents with acuie viral

of 63.6) but a maximum viral load Bre
978,

hepatitis (22.2 million copiesiul) Hepatocellulor corcinonid had a mean of 214,

(Geomeyic mean 43.15), while: I had S, 119 (Geometric mean 7.17), (Table 16),

The levels were undeteciable in PBC aid okoholic cirthosis. Table 17 shows the

awnbe; of cascs and controls thal have detectable Vil DNA on polymerase chaoin
r

reaction
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$.12: Frequency of HBV-DXNA in clinical déagnosls groups

Hepaltitis B virus DNA detection varicd in the various classes of livcr disease. | 1B V.

DNA delection sas highest among cascs with acute viral hepatitis (75%) with noac
found omong cases with nlcoholic liver discase and psimaiy bitiary cirrhosis.
Hepatocellular carcinoma and liver cirrhosis showed 8 scrum [IBV-DNA prevalence
of 50.6% and 40.6% respectively (See Table 17). Only 3 of the 10 paticats with

chronic hepatitis had detectable 1113V-DNA.

4.13. Phylogenctic analyscs af 11BV

Out of 1the 56 samples scquenced (55 coscs, 1 control there were 53 (94.6%) genotype

E and 2(3.6%) genotype A. The only control swas genotype L.

410 ITICV-RNA

HCV-RNA was negative in all subjects whe were positive for anti-FICV and in those

who were negative for anti-1ICV.
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Table 14: Prevalence of HHBV-DNA positivity compared with autoimmune markers

among subjccts

Sy Conisols

Awoantibodies ONA+ | DNA- | Tom! | DNA+ : T T
ANA 3 Y T R
Pl 3 o 50 0 15 1
Towt 58 68 126 |1 1 5
P 000 3%

LKM? | : i° ' ( '
LRM- 57 125 |1 TR ]
Tota} 58 2% | q g
Fixhet's  cooat | 0.460 t 000

(e

PANCA+ 0 0 0 0 c 0
PANCA- 58 69 126 | ! i1 3
Tawl s8 1] 126 |8 B2
AMI.SLA ¢ 0 K DTN 0 0
AnL-SLA- 58 69 126 || T K2
Tota) Y] 69 26 | ! 8 3]

'P<0.05 is considcred significant.
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Table15: Frequency of HBV.DNA posilivily comparcd with viral markers

Cascs o Controls
DNA+ [ DNA. Total | DNA+ | DNA- | Tonl

1DsAg+ 57(98.3) |16167.6) | 103 [ 1(100) | 48(59.3) |49
Odds ratio 27.26 . - - I ;
| Total 58 68 126 ! 81 |82 ]
ik 0.00 1.00 [
1IBeAg+ 23(39.7) [ 459) |27 0 J8(59.3) [49
11BeAp 35(60.3) | 64(94.1) |99 1(100} | 33410.7) |33
Odds miio 10.51 -
Totnl 58 68 126 | | ] [[5]

P 0.00 1.00
Anti-}Be+ 32(55.2) | 28($1.2) | 60 1100) | 19(23.5) | 20
Anti-118c- 26(44.8) | 40(5R.8) | 66 i 62(76.5) | 62
Odds ratio 1.76

Toinl | 58 6% 126 I 81 82
iL 0.12 1.0

Anti-liBc+ | 56(98.2) | 62(91.2) | 118 “1{100) | 59(72.8) | GO
Anti-118c- 2(1.8) 6(88) |8 0 |22272) | 22
Odds raio 2N

Tota! S8 168 [126 |1 81 82

P 0.22 Fisher's T . 1.00

Anti-HCV+ | 2{1.8 (3O N N = o
Anti-11CV- 3%_(_3_8%21— 66(97.1) (122 [1(100) | 81100) |82
Odds ralic | _ 1120 3 =
Total 48 |68 126 _l-}———l E_

P — [ a0 s | e ) (00

*P<0.05 is considered statistically significant.
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Tablc 16: Pre-S-plasmid virol load in diagnosis groupings (copics/ul.).

| —

Diagnosis No. Mean (Geometric) Min Max

Alcoholic | 1.00 0.00 0.00
cirthosis

HCC 74 43.15 0.00 6.170.,000.00
Circhosis 30 63.60 0.00  22.200.000.00
roC 2 100 000 000

CH 10 7.17 0.00 151,097.30
All 4 751.86 0.00 14,000,000.00
Tota) 121

Only 1 comrol was positive lor s-plasmid viral load (0.025copies/ul.).

Key: LICC= ltcpatocellular carcinoma; PBC= Primary biliary cirrhosis; CIt™ Chronic

hepatitis; All= Acute hepatitis.
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Tablc 1 7: Frequency of HBV-DNA detection in clinical diagnosis group

“Chinical HBV  DNA+ HBV  DNA- Toml
diagnosis (%) (%)
Alcoholic 0 1(100) |
cirrhosis
HCC 39 (50.0) 38{49.4) 77
Liver cirrhosis  13(<0.6) 19(59.4) 32
PBC 0 2¢(100) 2
Chronic 3(30) 70) 10
hepatitis
Acute hepatitis  3(75) 1(25) .
Total 58 ¢8 26
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CIIAPTER §
20, DISCUSSION
The scourge of liver diseases have contributed immensely to morbidity and mor ality
in clinical mcedicine. Autoimmune and viral-rclated liver diseases have been well
known 10 be major drain on the licalth budgets worldwide cspecially in developed
countrics wheie vital health statistics arc available In Africa and indced in Nigeria,
despite the evidences for the presence of clinically appsectable avtormmunc disorders,
there has been no reninrkable efTort directed ot unraveling the presence and magnitude
of autoimmunc liver discascs,
This study focuscd on autoantibodies associzted with autoimmune liver discases
among Nigcrian paticnts with liver diseascs, cxamined the prevalence of autoimmune
datibodics rclated 1o liver discascs, and then related these with hepatilis D and C virol
markers, which ar¢ well established causes of liver discases globally and in Nigeria.
The spectrum of liver discascs found during the study pcriod suggested thoy, in the
hospital secting most of the liver discascs scen were HCC (61.t9%) and liver cirthosis

(25.4%), with autoimmunc liver diseascs bcing uncommon consliluting only aboul

| 6%. This confirms the age long suspicion thal autoimmunc liver diseascs arc rmme

among Nigerians, compared with Caucasian populations {Grecnwood 1968). There

: ican Sountrics 1o compare our lindings
were no readily availablc data among other Affican countrics p g

wilh becouse there are no published data on autcimmunc liver discases. This study

' ales w
which was caericd out Over 8 twenly- four month period showed that males were more

aMxcted significantly with liver discases than females in keeping with findings in

0: Belt craf 2008, Clark er a/. 2003; Fischer et

previous siudies (Armstrong et al. 200
¢ diseases is thought 10 be

-
al. 2009), This gender dilference I prevalence of Ihe
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multifactorinl as the male gender i tnore affected with hepatjtis viruses and arc more

likcly o Indulge in aleohol constimpiton, cven though. women die more of alcohol

related liver discase (Ashlcy et of 1977, Becker et of -1996). This i's because women

orc less resistant to the damaging clfect ofaleohol on the liver (Baraona ¢t af. 2001).

The major clinical cxaninalion lindings were those well known 1o be associalcd wvith
chronic liver discase. that is, liver discase that has lasted for more than six months,
ond they include hepatomcgaly, ascites and jaundice in order of frequency {Fable 4).

Alcohol did not play a mujor role in the cousation of Jiver discase among our col:011 of
paticnts, in spile of over halIl of the paticats having imbibed signilicant aicohol.
According 1o the guidelines on nlcoholic liver discases by the Americon College of

Gastrocnicrology (ACG) and other studies, alcohol consumption is signilicant if

amounts consumed is up 10 80g of alcohol per day fos ten years in men (Lindros,
£995), and 60g or niorc pcr day for women (l.clbach ¢/ ¢f 1975; McCullough &
O*Connor, 1998). Significont alcohol consumption means the amount of elcohol
consumed per day that would definitely Icad to liver damage over a specified period
of 1en years, which might be alcoholic stcatosis or steatohepatitis. alcoholic hepatitis
and picoholic cirrhosis. The smount is tower in women becausc of the lower levels of

gastric cpithelial atcohol dchydrogencase among women, which makes them develop

liver discase o1 a lower 1ate of alcoliol consumpiion {Bamona cr af- 3001). Alcohol

dehydrogenasc is g group of cnzymes found in the gastric cpithelium and imolved in

the breakdown of alcohol beforc s absorption. In line with common knowledge,

- = WO -
more men consumed Significant alcohol comp redto vomen

measure the liser-related auteantibodics is unique and

The use of ELISA technique lo
Rovel in that hitherto, the cumbersome indirect immunofivorescence P
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use of fat kidneys was employed jn mogt Sudies (Kerkar ¢f af; 2002; Vergani &

Micli-Vergani, 2004). The novel use of EL1SA, which has been found to bc scnsitive,

specific, objective and rapid would factlitaic sundardized approach 1o measurcment

of autoantibodics and alTord compasability of studies globally.

In this study, antimitochondrial antibodics (ANIA) were the only auteantibodics found
to be statistically significantly highcr among the paticnts with liver discase (60.3%)
comparcd with thc appatently 1iormal control group (43 9%). Thc cnigina of this
linding is in the fact that cvcn those who were appatently healthy also had a selatively
high pcrccntage of AMA though its presence is suppascd to be diagnostic ol prtmary
bitiary cirrhosis (1lu ¢z af 2010). Similarly, the lack of signiticant diiference in the
levels of ANA and LKM-E in liver cases comparcd to controls would suggest that

there is a mcchanism eesponsible for crratic production of liver-related autosritibodics
n the Nigerian population, regardless of health status of the liver. This is contraty to
what obtains among the Caucasians in whom the presence of ANA corrclates well

with sysltemic or organ spccific autoimmunc disease, being the most common

autoantibodics in autoimmune hepatitis (Hahn, 1998). In the somc population, ANA

has been found 10 be predictive of autoimmune discases (Ton. ef al 1988, Tan, 1989),

while LKM-1 s a useful laboratory tool ta the diagnosis of type-2 aulo|mmune

hepatitis, which is commoner smong children and young ndutts (Micli-Vergani and

Vergani. 2009).

In the sixtics, Greenwood postutaled that the rarity of autoimmunc disorders among

Nigenans may, be duc to the presence of several environmental parasitic antigens

stimulating the emmunec system_ His study al the UCH, Ibadan’ showed that diseases

in which autorminune processes were thosght to be mvolved are uncommon in
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Voo
Westem Nigena (Greenwood, 1968), and suggested tha the infrequent occurrence of

autoimmunc disease in parts of tropical Aftico is related 1o the immunological
disturbance pfoduced by multiple parasitic infections. tHe also described o low
incidence of autonntibodics in theumatoid arthritis and hygh incidence of rheumaloid
factor among apparcntly healthy Nigerians (Greens ood ct al 1970). Evidence abound
that somc of the immunological chunges noted in apparcntly healthy Alricans arc
related to infection with malaria (McGregor ci al, 1956, Grecnwood ef af: 1970).
Similar evidence of malaria.infection alfecting immunological responsc has also been
documented in micc infcctcd with malaria (Greenwood and Voller; 1970). In 1995,
Skalsky ct al, in a study of chronic liver discasces in rural south-west Cameroun found
that scrum outoantibodies were f:equently found and were nol corrclated with the
presence ol autoimmunc liver discase. The complcic absence of anu-SLAVLP in both
the test and the control subjects further validates the rarity of typc-1 autoimmunc
hepatitis among our paticnts with liver discases. as these autoantibodies had becn
found to be 100% specific for AIH (Bakker-Jonges e/ al- 2006). Similarly, pANCA
were also completely negative in both cases and controls in this study, funher

substantiating the rarity of outoimmunc liver discascs in our cohort of paticnts with

liver discases. These findings arc in contradiction to siudics in Caucasian populations

(Zauli er aJ. 1997; Bogdanos ct al 2009; Washington 2007, Bakhcrlonges ¢ al. 2006)

and in India (Choudhuri ¢t al. 2008), a developing country, where they have been
found 10 be uscful in the diagnosis of autoimmune liver discase; ond somctimes used
for prognostication (Pokomy ¢ ol 1991). There was no published study on
o compare our study with in Nigerin, moking this study a

auloimmunc liver discase 1

i i (Tort in Nigcria and 0 most countrics of Afica. If the Mostulanion of
pioneenng cliort In
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Greenwood aboul four decades ago, that malaria was responsible for the crratic
production of autoantibiodics among our population, it would suggest that the baltle
against malaria is far from over in spitc of e huge invesiment being inade into
scsearch and  pharmacothcrapeutics. [t is howcver templing to postulate that
sutoimmunc diseases will enicrge in our population, if and when the scourge of
malaria 1s stemmed.

Unlike the scrological nutoantibadices, scrological and molecular viral markers were
by far commoncr and significantly highcr nmony paticnts  with liver diseases
compared o controls. The finding of HRsAgY in 81% of Lhe livcr cascs compares

favourably with previous siudics in Nigetia nnd the sesl of sub-sahara Africa.

Ndububa ¢f af. 2005 @ lle-lfc (Nigeria) found HBsAg positivity in 77.4% of

symptomalic patienls with liver discase; same sludy found 100% 11BsAg in

asymplomalic paticnts with liverdiscasc. Similarly, Qjo ¢t ul. (1995) in o study al le-

Ife, found MBsAR 10 be present in 6% of Their paticnts with chronic liver discase. [n

[agos Nigcria, Lesi ct al (2004), found 58% of paticnts wilh chronic liver discase (o

be HBsAg positive, whilc in Ibadan Nigeria, Olubuyide ¢/ al. (1997) found it in 59%

of paticnts Wilh hepatoceliulor catcinoma. the commonest chronic liver discase in
Nigeria. Similarly. Ola e/ al. (2002) found the prevalence of HB3sAg to be 845.4%

revalenec of HBsAg among the

among palicnis with acutc viral hepatitis. The P

control group is rather high, this is fikcly ducto the fact thoy most of the contro| g:0up
Jds. nurscs, doctors and relations of

were recrvited from hospital s1aff like ward mai

¢ clinics of the hospital. Olubuyidc ¢/ al. (1995),

paticnts on admission On the wards ©

of | 1BsAg among doctars and dentists in the

had previously documcnted @ high rish

) found o high ri<kc of cxposure (O hepminis B

hospilal, while Otcgbayo ¢/ al. (2002
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doctors. tHlowever. similarls: hi
among s. However, similorl) high HIdsA g cormiage among normal population in

both rural and urban centers have been documentcd in 1993 by Olubuyide er af, A

prevalence 1ote ol 47% - 49% was documcenicd omong apparcnily normal individuols

in this study. All these prevalences are much higher than in low and micrmediotc
cndemic continents of the world like the USA and the Med;terroncan respcctively.
The prevalence of 11sAg in the USA is obout 0.5% of the normal population,

(McQuillan es al. 1999), while the prevalence is 4-8% in the Mcditerroncan
(Nothdurft ¢t al. 2007).

| lepatiis BB core nntibady wos the most prevalent | IBY markes emong liver cases and
controls. This is due to the high rate of exposure of iadividuals to the virus in an
endemic arca like Nigeria. Similar results swerc found in other hyperendemic arcas of
the world like South Africa (Kew. 1996), Gambia (Edmunds e/ al 1996), the rest of
sub-saharan Africo, South-Fast Asia and South America, The higher prevalence of
othcr HBY markers such as [IBcAg oand anii-lif3c, in oddition to anti-lICY among

liver coscs compared (o controls shows their strong association with liver disease and

asc therefore likely pathogenic, In panicularl{BeAg, 3 marker of virol replicotion, has

been shown 1o be a surrogate marker for Hepatitis B x ontigen (HBxAg). 0

(ransactivaling prolein implicated in the pathogenesis of liver cencer, HBeAg being

also identificd s o risk factor for the development of hepatocelfular carcinomao (Yong

el al 2002),

Although, in this study, gender distribupion of AMA showed that more males were

POSil|vc compa[cd o rCmnlcs among CcoScS nﬂd lhc Conlrol BJOUp, 'hc pmmﬂton Of

positive for AMA 0mong cascs Was highcr then that of the
'

fcmales who Were
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conirols. This would suggest that more females with liver discase are lixely to be
posilive for AMA comparcd (oapparently normal individuals.

Given the finding that autoimmunc liver diseasc was uncommon inthis study, it is nol
suiprising that anti-LKM-1 was detected in only onc case and onc control in our
paticnls, since these autoantibodics arc usually associated with type 11 autoimmunc
hepatitis, which is inainly a discase of children i the pocdiairic age group.

in contrast to non-pathologic autoantibadics, which arc usually found in the older age
groups, AMA in our study was found more in the younger age groups. The
significancc of this is not yet cleor. llowecver, anti-nuclear antibodics on the other

hand did not demonstrate any paricular patem ol agc difference,

The higher prevalence of 1113sAg in the older age groups of 30.59 ycars among cascs

comparcd to less than 30 ycars omong controls would be in keeping with the
cstablished fact that HBV was transmiticd horizontally within the family carly in lifc

(Sznuncss cf al. 1975, Berier ¢/ of 1982) and becoming pathogenic and lcading o

liver discases o decodc or more laler (de Franchisc cf of, 1993; Villencuvc et al,

1994). Persons aged above scventy ycars also had lower prevatence of the visus. This

might suggest that the discase stalcs caused by H HIBYire associnted with mostolity

lcading 10 premature deaths and reducing survival to old age.

Although HBcAg was gencrally low in both cases and conirols. it was highest in the

age goup below forty ycars. This might be duc t the loss of the antigen the

has been observed that persons of

pment of hepatius B pre-core and corc

Afvican descent tend to
evolution of the infection ft

have low F{BcAg levels duc to the develo

] 1 C
mutants. o condition associated ¥ ith inability fo secrelc the envelope antigen (Carman

' therepy -
({) af |989). and n]so uS-SOCinlCd w ith p(x)r rcsponse o intcrferon Py
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- Cases that Were positive for anti.1{Cy were found 10 be a decade o two older (<50

years) Suggesting a latc puthogenetic effcct of JICV comparcd 10 1{BV. This

obserialiols his been previously documented by Okuda ez ¢/ (1984) ond Shiratori ¢t i

(1995), who found that patients with FHIBV-rclgted liver diseasc werce usually about ten

ycars younger than thosc with HCV-reloted liver discase. Serum anti-Hi3c however,
appearcd not lo have any ge preponderance, 1his is not surprising as it was the most
prevalent marker ol 1BV infection in this study, being the immunological lingerprint
of previous contact with HBV infection,

The nuntber of palicnts diagnosed with primaty biliacy cirthosis ('BC) |2 (1.6%))
and alcoholic liver discasc (I (0.8%)] were 100 few 10 dmw any rensonable
conclusion from. It could be said that PBC, a forn of auloimmune liver disease and

alcoholic liver discase arc carc in the South-westem part of Nigeria, in spitc of a
rclatively high significont alcohol consumption os found in this siudy (503%).

Stulies in the Middle belt ond Northern Nigeria bave however shown higher

prevalence of alcoholic liver discasc (Okeke er aof 2002). The low incidence of

alcoholic liver discase in spitc of significant alcohol consumpiion confitms the

agscition that HBV is the main causative agenl of liver disease in our enviconment,

with alcohol having an accclcrating eflect (Ndububa ct al 2005). In the same vein,

concentrotions of Hl3sag ond anu-118¢c positivity were significantly in higher

concentrations among Cascs compared with conlrols. This. fusther goes (o strengthen

#e the obscrvnlion thot increase n viral load of HBV is strongly associaled with

iease (Chen ¢t al, 2006: Vianaci al 2009)
uatcd omong Cases ond controls that were AMA

severity of liverd

When viral moskers were cval
positive. all the 11BV markers were cqually high in both groups. This would further
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strenglhen the suspicion that e mcasured autoantibodics do nol rcally have any

pathogenic role, since viral markers have been strongly associated with liver discases

among cascs.
Apaa from |1BsAg, anti-HCV and AMA. anolher marker of 1BV found 0 be
significantly bighcr among cascs compared ta controls ond sirongly associated wilh
liver discasc is the HBV-DNA. Tlis molccular marker of 1BV is onc of the markers
of replication of 11BV besides 118cAg and has been found 1o be sirongly associaicd
with liver discascs such as aculc and chronic hepalilides. liver cirthosis and
hepatoccllular carcinomn {Chen ¢ «f, 2006, Viana ct ol 2009) ond higher | 13V-DNA
has becn associated with more scvere liver discase as was found in this study.

The occurrence of [{B3V-IINA in the serum in onc case of I11}sAg negalive among
cases would suggest a low incidence of occult HBV among our palicnts with liver
diseascs in this study, Qccult {tBV, a phenomenon in which HBV-DNA is present in
the scrum (n the absence of scrum HidsAg, is a recognized occurrence in the complex
biology of HBV, and has been found to be as high as 3.8% to 30% (Chemin et al
2000; Minuk ¢ al 2004} or cven higher (Pollicino «r af 200{: Kew ¢! al 2008) in
some studics both 1n Nigeria and othier pais of the world: The condition has however
becn associaled with liver diseases (Pollicino er af 2004). lligh (requency of HBV-

DNA, similar to that found in | IBs,\g was also found in cases positive for anti-HBc

and also in the only one subject among controls thot had detectable HBV.DNA. The

finding of only onc casc (4 394) of deiectable HBV-DNA among controls would

suggest that 1BV-DNA\ levels werc gencrally low among subjects with 1IDsAg
without liver discasc. funher sirenglhcning the strong association Of [IDV-DNA with
liver disease. It would also SVBBES! that development of liver discases in 1BV
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inleciion is directly Propontional to senym HIBV.DNA . Thercfore scrial me
3 , asurcment

tHBY. i S e
of HBBV-DNA in the scruny ol normal mdwviduals with HBsAg would be a usefyl tool

in moniloring dev - .
8 clopment of liver discase, and thus carly treatment, Monitoring of

serum HBV-DNA should be the standard pmclice in the sunvcillunce of subjects with
HBsAg in addition to liver ultsasonography ang scrum alphafetoproiem (Mok e a!
2005: Ferenci es af2010). A previous study in Ibadan, however showed a prevalence
of 7.2% for occult hepatitis 13 omong the Patients with viral hepatitis, Ihough the
sample size was smali relative 1o that of this siudy (Ola ¢7 /. 2009).

Our swudy showed that subgccts with | IDV-DNA arc about thirly fimes as likely (o
develop liver discase (Odds ratio 27.1, Tabie 11) compared to those without HIBV-
DNA, whilc those posilive for I113cAg arc aboul ten limes as much compared (0 those
who arc ncgotive for I1BcAg Such sirong association was not hoswever found with
anli-HICV and other measurcd viral markers in this study. Some studics hove found
odds ratio Joser than our finding; Chan ¢t af (2009) in Ilonk-Kong found an odds
Rtio of | 1.-1%. svhilc a relative nisk of 60.2% was documentcd for those who were
HBeAg positive in addition to EIBsAg. In the Gambia. Mcndy ct ol (2010) found a
seventeen to thinty ninc fold incrcase in the risk of carhosis and hepatoccliulor

carcinoma for paticnts who were posilive for scium HBY DNA: Our (indings,

therefore. makes it reasonable to check for HIBV-DNA, 1{BsAg ond FiBeAg among

paticnis with liver disease in our cnvironmenl:
T\ Y : th Mver cirrhosis. a pre-malignant
On quantitative onalyses of | IBV-DNA, paticnls with B

liver disease. had the highest 1BV viral foad titre followcd by acule viml hepataiis,

then hepatocellular carcinoma and chronic kcpalites in thal order. This suBgcsts that
1BV vira) replication tends to be high. as in cirrhosis. before the development of
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HCC. Therefore, a rising trend in the titres of 1V DNA in paticnts with CH is a

painter to development of advanced complications of liver discase.

[n contrast 10 the linding of HIBV-DNA in a significant number of subjects with HBV
infection, all the subjects Who were positive for anti-ICV wwere negative for HCV-
RNA on polymcrasc chain rcaction. This could be explained in part by false
negativity, recovery from 1ICV infection or the suppressive cifect of 11BV on 1ICV
which has been obscrved in some studics. This may however be a phenomcenon
peculiar o Nigerian paticnts with 1BV infection or duc lo the recognized high rale of
lalsc positivity (o anti-] ICV screciing in populations waith low prevalence of 1ICV
infection, therelore, requiring RIBA and RNA PCR for conlirmation (Garson er af
1992; Sakugasva et af. 1995). lFurther studies are required in our cnvironment (o
vnravel the phcnomenon, It has also, however. been shoven that [1BV infection has a

suppressing cffcct on HCV replication.
Phylogenctic analysis of HBV in our study showcd results m Keeping wilh previous
rnding by Odcinuyiwa e af (2001) who found hundred percent of the twenty paticnts

with HBV 1a be genotype E. showing the predominancc of the E genotype. The

genotype E of 1113V 15 known to be endemic tn West Affica and has not been found in
any other region of the W orld. The genotype E is known to show resistance (0

interferon therapy in contrast to other HBV genotypes. The significance of this

; ich are common in the
resistance is that unlikc genotypes AL 13, C, D, FFand G. whic ¢

y respond (0 mtcrleron thempy. other modalitics

Western World and Asia that readil

e developed for genotype L.
i drug do clopment that will be effective in

it would thercfore be neccssary for
of therapy ncced to

the pharmaccutical industsics to cngage

~ : West Africo
the treagtment oM 13V BCNOLYPe F1n West !
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CIHAPTER SIN
6.0 CONCLUSIONS AND RECOMMENDATIONS
Autoimmune liver discases are uncommon in Ibatlan, Nigeria and, the psevalence of
auloantibodics to liver antigens is cqually high in individuals with or without liver
discase. Antimilochondrial antibodies (AAIA) were significantly lsgher among cases
with liver discasc compared to controls. Antimitochondrial antibodics arc the
halimark of primary biliary cisthosis a condition associated with intense fibrosis of the
bile ducts. Since most of the patients in this study had hepatoccllular carcinoma and
livee cirrhosis which arc also nssociated with fibrosis, there may' be a link beiween
scrum AMA and tibrosis in the liver,
[l could be reasonably concluded that autoantibodies to liver amigens might be
unrcliable in predicting autoimmune liver discase in the studied population, Antibody
10 hepatitis B core antigen (Anti-E1Bc) wes the most piedominant hepatitis B virus
(11BV) matker in the scrum of both subjects with liver disease and apparently normal
controls occurring in 93.7% and 73.2% respectively. Concentrations of 11BsAg and

anti-HBe positivity were signilicantly in higher concentralions among cases compared

with controls.

HBY-DNA. 11BsAg and anti-HCV were all significantly highcr among subjects with

. ith
liver discases compared 10 the control group and theee fore strongly associated wi

NA was negative in alt the subjccls that were positive for anti-

0 anti-HCV screening n our

liver discase. HICV-R

HCV. revealing o very' high fale of false posiivity

population
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Also obvious [rorn this study s that the risk of liyer diseases is increased about T

times fold in subjects with scrym IBV-DNA, and its level rises wilh severity of biver
discase.

HIBV-DNA prevalence was similar in patients who were negalive or positive for
AMA, suggesting that AMA might nol havc any pathogcnelic role to play in
devclopment of the liver discases siudicd. Fusther siudies ore required 1o detlemine
the relevanee of AMA among patients with liver discases other than autoimmunc liver
Jiscascs.

Occult 1IBYV infection, whicl 5 a phcnomenon in which LIBV-IDNA is present in the

serum 1n the absence of 1113sAR, was found in o relatively few cases, I may therefore

nol be a major problem in the pathogencsis of {3V infeclion in our population.

In spitc of the rcasonably high prevalence of slcohol consumption among the patients

with liver discases. nlcoholic liver discase (ALD) wes low (0.8%:). This might be duc

lo the high prevalence of HBV infcction. In view of the predominance of [IBV
genotype E in our study, and the aitendani known resistance o interferon therapy,

altemalne effective therapy or therspics need 1o be devcloped.

RECOMMENDATIONS

Based on the resulls from this study, it 1s reccommended that measures to prevent the
Yansmission of FIBV infection be cntrenched in the population. These prevenlive

Measufes should combrne primasy and sccondary preventive mecasures

Examples of primary and Sccondary pro ention arc

{. Vaecination;

a. Decvelopmcen! of PRV vaccine
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b. llepatitis B Vaccinaion ag burth.

¢. Administution of Hepasiiis g Immune Globutin (HBIg) 1o babics

whose mothers nre positive for HBsAg during antenatal sereenin 5.
2. Screcning:
a. Screening ofblood and blood products before Uransfusion.
b. Antenatal screening of pregnant women.
c- PMre-school screening for 1HBsAg
d- Pre-cmploynient screening lor 1IHsAR
¢ Pre-marital counseling and screening for 11BsAg,
f. Screcning of at-risk groups eg proslitutes. Patients with liver discase

who arc positive to anli-HICV should be screened for HCV-RNA 1o

dcicrminc acliology.

8. 1INsAg. Anti-11Bc and }BcAp should be screened for in all patients
with liver discasc,

3. Advocacy:

a_ Advocacy groups such as non-govemmicntal and community-basad

organtzations (NGO/CBQO) with intcrest in prevension of liver diseascs

should be cncouraged

4. Health Educaiion:
o Educating the populace on prcvenlion of virsl Iransmission cg from

otloos, multiple sexual parincrs, shering of sharp objects among

others.

b. Educanng health workers and corrlers of 11V infectlon about HIB V-
-duca

‘ IDNA monitoring

0%
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FURTHERSTUDIES

[+ A larger mutucenter community-bascd study should be carricd out in Nigetio

10 substantiatc our findings,

2. The reasons for high prevalence of* autoamibodics in the normal population
should be (urther cxplored.

3. Stwudics correlaning [IF and ELISA-bascd autoantibody deterinination should
be carried out to comparc specificity und sensitivaty.

4. Sequencing of LICV isoimes for possible veccine development.

5. Vaccinc cfficacy in dillerent groups such as 111V, pregnancy, cancer and

molaria among othcrs,

0. Phylogenctic analysis ol [ICV.

7. Quantitation of HBsAg
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b. Hepatitis B Vaccination at birth,
c. Adminisiration of |lepatitis B Immunc Globulin (11B]g) o babics

whosc inothers are positive for [1BsAg during anicnotal screcning.

2. Screening:
a. Screening of blood aund bleod products before transfusion.
b. Antcnatal screening of pregnant women.

c. [Prc-school screening for 11BsAg

d. Pre-cimployment scecening for HIBsAR.
¢. Pre-marital counscling and scree ning for HIDsSAg.
. Scrcening of at-risk groups cg prostitutes. Palicnts with iiver discase

who arc positive 10 anti-tHICY should be sceeened for HCV-RNA (o

detemiinc acliology.

HBsAg. Anti-11Bc ond HicAg should be screencd for in all pstients

with liver discase.

3. Advocacy.

Advocacy groups such 8s non-govemmental and communily-based
a- v

or gonizations (NGO/CBO) with interesi in prevention of liver diseascs

should be encouraged

§  Heahh Education.

r e, l t ra [ d 3 r

sharing Of sharp objccts among

J oy
131100s. multiplc sexual Pan

others

kcrs and coITICrs of 1IBV infection aboul HBV.

b. Educalng heallth wor

DNA moniloring.
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FURTHER STUDIES

L.

A larger multscenter community-bascd study should be carricd out in Nigerie
10 substantiatc our lindings,

The rcasons for high prevalence of awoantibodics in the notmal populotion
should be further explored.

Studics corrclating IFF and £1.1SA-bascd awoantibody detcrnninetion shoutd
be carried oul o comparce specsficity and sensitivily,

Sequencing of LICYV isolnies for possible veccine developmenl.

Vaccine cilicocy in dilTerent groups such as 1V, pregnancy, cancer and

malaria among othcrs.

. Phylogenciic analysisof HCV.

Quantitation of Hi3sAg
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Appendin |

Evalvation of Autoantibodics in Liver Discasc Study Questionnarre

S/N: tlospial No. Age: Yrs. Sex:  MV/F
Address: Contact Phone No:
Tribe:  Yoruba/tiausa/Others Educational lcvel: None 1%2° ¥°
Marital Stawws: Single/Marricd/Divorced. No of Children:
Smoking: YesiNo  Alcohol: Yes/No Ale.Qly: g/di

Alc. Duration:  Wesght: kg Heght:  cm BMI:

Famity history of liver discase: Yes/No. Ifyes, relotionship:

Presenting Clinical Syinptoms:
Clinical Examination Findings:
Chinical diagnosis:

Laboratoiy Results

|.FT: Bil. Totwl - Conj - Unconj- ALT IU/L
: /L
AST: JU/L Alk phos IU/L GGT fU
1 INR:
Towal Prot.  g/dl. Alb: BUI Globulin: gdl. U
\NA:  AMA: PANCA Anti-SLAJLI: Anti-LKAL-1:
o e ' Anti-ltie
Viral Markers: HBsAg: i'“C:\s- |
lgG-HBCcAg 1IBV-DNAC : s
Anti-1[CV: HCV-RNA! BV genotyp

Abg ulirasound repornt:

Others:
Othee A1D:  Vitiligo. RA. SLE. AIHA

Co-morby ditics

Liver biopsy 1listology
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APPENDIX 1il
Maltcerials for detecction of auteimmune markers
ELISA plate, AESKULISA® (AESKU DIAGNOSTICS. Gmnili. Gennany).

Ncgative control

Positive control

Cut-oilcontrol

Calibrators in varying dilutions

Test and control sera

Tris NaCl. Tween, No azide <0.1% and thimerosal 0.01% (rcagent).
Conjugalc

Washing bufter

Subsiratc

Stop solution (iM LHICT)

Incubator

Microplate ecader
Pipetic
1ips
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APPENDIX 1V
Microplatc rcader
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APPENDIX V . |
\alcrials for determination of serological viral markers.

ELISA plate (Murex HBsAg version 3 ABBOT Murex, Germany) was used.
Each well was contcd with a mixture of mouse monoclonals speetfic for diffcrent
cpitopes in the “a” deterintnant of 11BsAg. d
Sampic dituent (3 bulTer solution containing delergenls and proteins of go3t an
bovine origin and picscnative).,
Ncgative control. |
' . tcd to
Conjugatc, consisting of affinity purilicd goat antibody to 11lisAg conjugd
lorscradish peroxidase.
: ci th preservalive).

Wash solution (Glycinc/Boralc Wi .lp . . v o
Substrate solution (a Mixtute of risollium cilrale and hYUrop

e E
and 3.3°.5 5 Yetramethylbe nzidinc ond PIESCOVEIVE S concentralc
1M 14804 (Stop solution).
Pipeite and Tips, Incubator. Microplalc reader
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APPENDIX VI
Materials for determination of Hepatius B ¢ Antigen and Antibody (o Hepaiitis €
Antigen
Same as for HBsAg determination excepl for the use of:
[1BeAg/anti-HBc positive control.

’ ' xidose).
Conjugale (monoclonal antibody 0 HReAg conjugated to horseradish peroxidose)

Neutralising antigen (recombinant 13cAg)
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APPENDIX Vi1

Materials for detenmination of Amttbody 1o Hepatitis e Antigen

Samc as for HBsAg detennination excepl for the usc of:

anli-} {Bc positive contsol.

Conjugatc  (monoclonal antigen for antt-1ilicAg conjugoted to  horscradish
peroxidasc).

Neutralising antigen (recombinant 1153eAg)
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APPENDIX VILI

Moterials for Total Autibody to Hepanitis B core Awtigen determmation
-ELISA plote (Murcx HBc plate version 3, ABBOT Murex, Germany) was used. The

plate consisied o1 96 wells, coch coatcd with recombsnont hegatites O core antigen
-Sample diluent (pl! buffered solution)

.Conjugate {(monocional anti-1113¢ conjugated 10 lorscradish peroxidase)
-Anti-H3¢ negative control (a green dye with 0.05% lranidoxIt as preservative)
-Anti-11Bc positive control (from inactivated human ser)

_Substete diluent (tri-sodinn citratc and hydrogen peroxide)

-Substrate concentrdle (3.]'.5.5'-|c|mmclh) Ibenzidine (I'MHB}and stabiliscrs)
-Wash fluid

1M 112801 (Stop solution).

-Pipettc

-Microplalc reader

-Tips
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APPENDIX IX

Moierials for fmmumoglobilin G Antibotly to Hepatites C Virus detcrminanon
OrihoR LICV ELISA Kit with SAVe was uscd (Ortho-Clinical Diagnosl;cs. [ne' UK”
Wash bufler:

Subsiratc bufler

OPD ablcts (o’pheny lenediamine-21{Cl1)

ELISA plate coaled with rccombinam 1ICV antigens €22-3, c200 aru) NS5,

Incubator

Pipetic and Tips
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APPENDIX X

Materials for determination of molecular markers of Hepatitis B virus

QlAampR DNA Mint Kit (QIAGEN Gmbll, Germony).

tHeating block
Buifcr AVL
Buflcr AL
Buffer AW

Builer AW2

Protease (QIAGEN Gmbii, Germany).

Cenintfuge
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APPENDIX N1
Maitcrials for Polymerase Chain Reacnon for S-gene of HBY
. double distilled witer (dd 11:0)
2. XI0TAE Bufler
3. Magnessium Chiloride (MgCly)
Desoxyribosenucicotidiriphosphate (dNTPs)
5. Forward pritner {I*w primer)
6. Reverse primer (Rv primer)

7. SYBR¥ green (S green)

8. Taq polymerase

9. Templaie Dcoxyribonucleie acid (BNA)
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APPENDIX XIV
Electrophoictic chamber
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APPENDIEX XV

Get Cammera Chamber
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DNA ladder
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APPENDIX XVII
Op!icoﬂR DNA amplilication machine

Thermal cycler used for further amplificstion
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APPENDIX X V]I
Electrophorelic samples used for sequencing
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APPENDIX XIX
PCR Protocol

Exp:
te:

Description:

»l
20060207

MHE 2005 26 xxx Uver palienis

Cycleor:
29
25 ul.

Number of Samples: __| Condilions:

Volume:

fwpimer

rv primer

OaH20 = 3
x10Bufter | fx 10 » 2.50 728
‘MgCt2 | 1.5 mm 50 mut 076 | 2175
dNTPS | 700 nM 10000 nM 0.50 145
Fw P iver 0.20 uM %0 00 v\ 010 29
Rv Piirer 6.20 uM 5000uM 1 0.10 i:
sen 1x 100 x 025 7
'%'u_ 0.02 thul sooun | 0.10 20
Yampiate 2,00 ul I 200] 58
' ’ 00 725
Total w template |‘ 2%
wio templats | 2300 847
1100 cution of first round -
= i 2 3 ) :
) e N | [ = k] | S
E = 290 29041 | pos cow!
A 2902 33 Z00e! o2
8 29022 29034 ey contrd
c 213 29035 20043 |
D - 29024 29036 29048
£ 29025 29037 w087
F | 29010 29018 29043
G 20021 29030 20049
H 29032 20040 29050 :
,ﬂ_ '
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APPENDIX XX
RAWDATA OD OF VIRAL MARKERS AND A1JTOANTIBODIES

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

sampleno OD_ANA OD AMA  OD_pANCA OD_LKM OD_SLA OD_MHbsAg OD_antiHBciotal OD anilHBe OD_HBeAg OD_antHCVIGG
29,001 1.429.00 24100 273.00 320.00 010 014 013 009 0.14
29,002 221.00 785.00 206.00 21900 22200 4.00 0.14 0.08 142 053
29,003 143800 624.00 177.00 179.00 19500 015 014 1.20 0.18 048
29,004 31100 1.508.00 256.00 321.00 195.00 0.11 0.17 01 0.09 o
29,005 172 .00 807.00 162.00 20800 18200 0.16 132 1.77 058 0.44
29.006 - 1.547.00 12800 23600 29900 4.00 010 265 166 o
29,007 45700 1,48300 19600 24000 187.00 052 1.13 016 0.11 014
29.008 39100 1,382 00 20900 29300 26600 4.00 0.11 0.11 020 0.38
29009 132600 2,23600 236.00 9300 23900 4.00 0.10 0.12 016 0.47
29.010 39800 1,543.00 317.00 20500 23100 019 010 u K 0.17 061
29,011 757.00 1.671.00 35500 26100 42500 4.00 0.12 355 322 103
29,012 63600 1,094 00 176 00 28800 185 00 400 0.13 0.09 010 099
29,013 31400 S02.00 150 00 193.00 161.00 4.00 0.09 0.92 011 121
29.014 602.00 1,153.00 274 00 11000 1568.00 0.22 011 0.51 0.13 3.08
29.015 171.00 58000 184.00 16500 15200 4.00 009 008 009 0.42
29.016 1.31300 21800 15000 179 .00 4.00 0.10 012 009 024
29.017 24000 1.12200 216.00 20900 23600 4.00 010 009 0.10 0.08
29,018 993.00 192.00 199.00 182.00 4,00 012 0.14 009 066
29,019 1,97000 18000 266 00 195.00 4.00 0.12 0.10 0.10 0.5%
29,020 390.00 1,205.00 214.00 3400 31700 400 012 312 257 054
29.021 323.00 360.00 122 .00 136.00 150.00 4.00 010 0.09 011 026
29.022 855.00 1,12800 183.00 23900 21500 4.00 0.09 000 0.00 030
29,023 418. 00 60500 19500 178.00 147.00 400 009 0.10 012 0.9
29,024 71700 220 00 194 .00 45000 49100 030 0.93 143 0.11 0.94
29025 106500 153800 27500 342 00 38600 4.00 0.10 047 039 064
29,026 654 .00 52000 175.00 203.00 190.00 078 0.14 071 009 048
29,027 70300 571.00 161.00 163.00 147.00 0.18 0.12 148 011 055
29,028 254.00 669.00 198.00 23100 22600 4 00 0.y 0.10 0.11 0.54
29,029 327.00 603.00 176.00 17800 15000 4.00 014 097 0.10 Q.04
29,030 96600  1.090.00 26200 254.00 356.00 400 0.1 372 303 061



29.03 1
29,032
29,033
29,034
29.035
29,036
29,037
29.038
29,039
29.040
29.041
29.042
29,043
29,046
29,047
29, 048
29.049
29,050
29,051
29,052
29.053
29,054
29.055
29.056
29,057
29,058
29,059
29,060
29,067
29.068
29.069
29.070
29,071

741.00
935.00
761.00

635300
1.05400
90000
910.00
269.00
43600
173 .00
1.130.00
377.00
39300

403 00
313.00
1,287.00

862.00
126.00
696.00
991 .00
65000
25500

1.87500
1.627.00
1.472.00
1.223.00
120000
1.138.00
1,061.00
1.364.00
1.467.00
1815.00
660.00
1.525.00
419.00
2,014.00
1.089 00
$50.00
765.00
4350 .00
1,186 00
796.00
827.00
66100
62200
1.4221.00
1,006.00
44500
709.00
1.888 00
42300
1,38 1.00
987.00
816 00
80000

40000
208.00
218.00
211.00
274.00
144.00
201.00
332.00
220.00
3100
125.00
150.00
138.00
139.00
193.00
184 00
150 00
192.00
217.00
177 .00
156 00
13700
122.00
255.00
17400
145.00
168.00
23400
131 00
203.00
211.00
20400
153.00

$01.00
J366.00
410.00
232 00
31000
170.00
279.00
546 00
23000
287.00
20800
201.00
196.00
21000
23200
269.00
168 00
J314.00
36100
171.00
179.00
28500
21700
269.00
269.00
154.00

7900
19300
12500
22300
27000
247 00
152.00

48300
369 00
357.00
23500
J338.00
367.00
32600
510.00
29300
49100
180.00
142 00
15800
20500
33900
288.00
186 00
255.00
286 00
25400
45000
184.00
197.00
341.00
300.00
193.00
28500
362.00
J59.00
216.00
192.00
364.00
300.00

390
019
013
012
027
014
400
356
020
J.95
063
012
012
400
400
025
034
022
064
4.00
038
0.15
047
J 68
014
0.15
022
4 00
4.00
4.00
4.00
155
400
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0.10
0.12
0.11

097

on

019
012
009
014
0.13
0.16

0.10
0.12

0.15
0.10
0.10
020
0.10
0.10

0.10
0.10
010
011
015
0.68
0.12
0.1
0.10
0.10
0.12
o1
009
011

000
135
081
155
089
101
084
0.17
1.30
0.00
061
103
142
141
333
267
137
1.00
066
009
097
092
1.12
.15
139
0.74
012
009
0098
009
120
009
131

J.52
014
010
on
012
on
016
0.10
VRN
0.00
0.13
0.09
010
061
4.00
009
0.10
008
013
008
0.09
009
on
J.08
010
009
0.10
010
010
009
020
009
089

128
31
0
058
209
022
028
210
0268
0N
0 14
034
© R
£ 01
012
023
040
012
025
025
0.11
0 07
0.01
0 14
0.03
024
002
068
0.18
0.58
040
000
00?7




29,072
29,073
29,074
29.075
29,076
29.077
29,078
29.079
29,081
29,084
29,085
29,086
29,087
29,088
29,089
29,090
29.091
29,092
29,093
29,094
29.095
29,096
29.097
29,098
29.102
29,103
29,104
29.105
29106
29,107
29.109
29.110
29111

84.00
690.00
166.00
645.00
393.00
887.00

786.00
814.00

201.00

267.00

368.00
384.00
621.00
262.00
657.00

607.00
200 00

396.00
17700

38300

478 00
1.179.00
1.454.00
723060
989. 00
814 00
1.791.00
2.315.00
1.075.00
1.366.00
742.00
948 00
601.00
619.00
538.00
79000
1.780.00
1,423.00
1.26000
65500
1.11000
1,402.00
1,339.00
1,707.00
1.876.00
192. 00
2.174.00
1.12500

701.00
1.43100

676. 00
1.654.00
1,007 .00

158.00
238.00
186,00
188.00
179.00
182 00
159.00
743, 00
162.00
237.00
150.00
207.00
162.00
128.00
130.00
127.00
237.00
13900
136 00
130.00
173.00
19100
162.00
175.00
281.00
497 00
179 .00
145 00
127 00
199.00
141.00
151.00
115.00

274.00
358.00
215.00
245.00
212.00
198.00
230.00
332.00
234.00
29500
166.00
297.00
21400
169.00
132.00
224 .00

97.00
151.00
130.00

81.00
129.00
14300

6100

8000
288 00
80.00
211.00
277.00
141.00
22600
174.00
150 00

77.00

179.00
300.00
27400
425 00
264.00
246.00
205.00
631.00
240.00
314.00
23300
283.00
261.00
166. 00
137.00
207.00
22500
16100
194 00
27500

29100
257.00
217.00
192.00
263.00
351.00

357.00
209.00

156.00
292.00

192.00
220.00

168.00

384
014
400
022
3 &
012
033
400
400
4.00
4.00
332
367
0.10
0.13
400
0.09
0.1
0.16
4.00
4.00
010
3.94
0.12
087
0.10
400
4.00
400
4.00
4.00
4.00
1.19
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0.11
0.11
009
026
0.11
on
010
010
01
013
0.12
014
on
0.1
(R R
0.20
063
014
0.0
0.15
0.1
068
009
0.13
0.59
0.14
0.10
0.10
0111
016
0.14
0.16
049

0.28
1.35
1.02
133
0.10
085
034
3.10
0.10
0.1
0.1
011
335
142
1.19
1.36
125
0.19
016
276
0.62
122
0.16
0.80
098
121
008
0.81
0.10
0.10
179
LR R
129

0.18
0.1
0.45
0.10
on
020
009
2.71
0.10
010
008
008
4.00
0.09
009
0.1
0.10
0.09
0.10
247
013
0.18
009
010
009
0.13
010
0.25
0.09
0.12
0.29
009
009

Q07
268
0.30
142
017
011
001
008
032
028
0 .41
0.13
0.15
0.03

1.82
068

0.30
0.24
120
026
0.35
0.15
025
025
012
069
0959
005
009
0.03
0.00
1.0
003



samplano
29,001
29,002
29,003
29.004
29,005
29.006
29.007
29.008
29,009
29010
290 11
29.012
29.013
29014
29.0 15
29,0 16
29.017
29018
29.0 19
29,020
29.021
29.022
29,023
29,024
29.025
29.026
29,027
29,028
29.029
29.030

OD_ANA

22100
1.43800
311.00
172.00

457.00
39100
1,326.00
398 00
75700
636.00
31400
602.00
17 1.00

240,00

390.00
323.00
8355.00
418.00
717.00
1,065.00
654 .00
703.00
254 00
327.00
966.00

APPENDIX XX
RAW DATA OD OF VIRAL MARKERS AND AUTOANTIBODIES. ..

ODAMA OD_pANCA OD_LKM OO0_SLA OOD_HbsAg OD_antiHBctotal OD_antiHBe OD_HBeAg OD_antiHCVIgG

1.429 00
785.00
624.00

1,508 .00
807.00

1,547.00

1.483.00

138200

2,236.00

1.54300

1.671.00

1.094.00
50200

1,153.00
580.00

131300

1,122.00
99300

1,970 00
1.205.00
360.00
1,128 00
605.00
22000
1,538.00

520.00

571.00

669.00

60300

1.090.00

24100
206 00
177 00
256 00
162 00
128.00
186.00
209 .00
23800
317.00
35500
176.00
15Q.00
274 00
184.00
218.00
21600
192.00
18000
21400
12200
183.00
195.00
194.00
275.00
175.00
161.00
19800
176.00
262.00

27300
219.00
179.00
2100
208.00
23800
24000
293 .00
99.00
20500
26100
288.00
199.00
110.00
165.00
150.00
20900
199.00
266 00
368.00
136.00
23900
178.00
45000
342.00
203.00
163.00
231.00
178.00
254 00

320.00
22200
195.00
19500
182.00
299.00
187.00
266 00
239.00
21.00
42500
185.00
167.00
15800
152.00
17900
236.00
182.00
195.00
317.00
150.00
215.00
147.00
491.00
386.00
19000
14700
22600
15000
35600

0.10
400
0.15

0.11

0.16
4.00
0.52

400

4.00
0.19

400

4.00
4.00
022

400
400
4.00
4.00
4.00
4.00
400
4.00
4.00
0.30
4.00
078
0.18
400
4.00
400
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014
0.4
014
0.17
132
010
1.1
0.11
0.10
010
012
0.13
0.09
011
0Q9
010
0.10
0.12
012
012
0.10
0.09
0.09
0.93
0.10
0.14
0.12
014
014
011

013
0.08
1.20
0.1t
1.77
2.65
016
0.11
012
1.13
3.5
0.09
0.92
0.51
0.08
012
009
0.14
010
312
0.09
0.00
0.10
1.4
047
071
1.46
010
097
372

0.09 0.14
142 0.53
0.18 0.49
009 069
0.58 0.44
166 083
0 1t 0.14
020 0.38
019 047
0.17 061
322 103
0.10 099
011 121
013 J 08
0.08 0.42
0.08 0.24
0.10 009
0.09 0.66
0.10 039
2.57 054
011 0.26
0.00 0.30
0.12 019
01 084
0.39 0.64
0.09 0.46
01 .55
0.11 0.54
010 -004
3.03 061



29,031
29.032
29.033
29.034
29,035
29,036
29.037
29,036
29,039
29.040
29,041
29,042
29,043
29,046
29,047
29,048
29,049
29,050
29,051
29.052
29,053
29.054
29,055
29.056
29,057

29,058
29,059
29,060
29,067
29.068
29,069
29,070
29,071

-*

741.00

935.00
761.00

653.00
1,054 00
800.00
910,00
269 00

436 00
173.00

1,13000

377.00
39300

403.00
313.00

1,267.00

86200
126.00
69600
891.00

650.00
235500

1.87500
1.62700
147200
1.22300
120000
1.138.00
1.061.00
1,364.00
1.467.00
181500

660.00
1.525.00

419.00

2,044 00
1,089.00

950.00
76500
490,00

1,188.00

79600
82700
661.00
622 00

142100
1,006.00

44500

709.00

1,88800
42300
1.361.00
98700

816.00
800.00

40000
208 00
218.00
211.00
274 .00
144.00
20100
332.00
22000
33100
125.00
150.00
138.00
139.00
193.00
194 .00
150 00
192.00
217.00
177.00
156 .00
137.00
122.00
25500
174 00
14500
168.00
234,00
131.00
20300
211.00
204 .00
153.00

501.00
366 00
41000
232 00
31000
17000
279.00
54600
230.00
287.00
209.00
2100
196.00
21000
232.00
269.00
188.00
314,00
381.00
171.00
179.00
285.00
217.00
269.00
269.00
154.00
79.00
193.00
125.00
22300
270.00
247 00
152 00

483.00
369.00
357.00
23500
33800
367.00
326 00
51000
293.00
49100
180.00
142 00
156.00
20500
339 00
268 00
186 00
255.00
288 00
264.00
490. 00
18400
197 00
34100
30000
19300
285.00
382.00
359.00
216.00
192.00
364 00
300.00

3.90
019
013
012
0.27
014
400
3.56
0.20
395
063
012
0.12
4.00
400
025
034
022
064
4.00
03
0.15
047
3168
014
015
022
400
4.00
4.00
400
155
4.00
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010
012
031
0.97
0.1
019
012
009
014
0.13
016
010
012
0.15
0.10
010
020
0.10
0.10
0.10
0.10
010
01N
0135
068
012
011
0.10
010
0.12
01t
0-09
011

000
135
081
155
0.89
1.01
084
a7
130
000
061
1.03
142
141
383
267
1.%
1.00
066
0.09
097
092
1.12
.15
1.9
0.74
0.12
009
0.09
009
t20
009
1.31

3352
014
010
on
012
011
0.16
0.10
0.11
000
013
009
010
061
4.00
009
010
008
0.13
009
009
009
011
308
010
0.09
0.10
0.10
010
009
020
0.09
089

1.26
I
073
058
2.09
022
026
210
0.26
013
014
0.34
-0.03
-0.01
012
0.2
040
012
025
025
011
-007
0.01
014
003
024
0.02
0.66
018
058
040
0.00
007



26,072 8400 478 00 158.00 27400 17900 384 011 0.28 0.16 -007
20073 80000 1.17900 238.00 356.00 30000 0.14 0.11 135 0.11 268
20074 19800 1.454.00 186.00 21500 27400 4.00 009 102 0.45 0.30
29.075 64500 723.00 186.00 24500 42500 022 026 1.33 0.10 1.42
29076 39300 989.00 179.00 21200 264.00 3.64 011 0.10 0.11 017
29077  887.00 81400 182.00 198.00 246.00 0.12 011 085 020 011
29.078 - 1.791.00 159 00 23000 20500 033 0.10 034 0.09 -001
29.079 - 2,31500 743.00 33200 631.00 4.00 010 3.10 271 0.06
20081 78600 1,07500 162.00 23400 24000 4.00 0.11 010 0.10 032
29,084 81400 1,386.00 237.00 29500 31400 4.00 0.13 0.11 0.10 0.26
29,085 - 742.00 150.00 166.00 23300 400 012 011 009 041
29.086 - 948.00 207.00 29700 28300 332 014 0.11 009 0.13
29.087 . 601.00 162.00 21400 26100 367 011 335 4.00 015
20088  201.00 619.00 128.00 169.00 16600 010 011 142 009 0.03
29,089 - 538.00 130 00 13200 137.00 013 011 1.19 0.09 182
29090  267.00 790.00 127 00 22400 20700 4.00 020 1.36 011 068
29,091 . 1,780.00 237.00 97.00 22500 0.09 063 1.25 0.10 030
20,092 - 1,423 00 139.00 151.00 16100 0.11 0.14 0.19 0.09 024
29,093 36800 1.260.00 136 .00 13000 194.00 016 0.09 0.16 Q10 120
29,084 38400 655.00 130.00 81.00 275.00 4.00 0.15 276 247 0.26
29095 62100 1,110.00 173.00 120.00 29100 400 0.11 0.92 0.13 0.35
29096 26200 140200 191.00 14300 25700 0.10 068 1.22 0.18 0.15
29097 657.00 1,339.00 162.00 6100 21700 384 009 0.16 009 0.25
29,098 - 1,707.00 175.00 8000 192,00 0.12 013 0.80 Q.10 0.25
29,102 - 1,876 00 281.00 20800 263.00 0.87 0.59 098 009 0.12
29,103 - 192.00 497 00 8000 35100 0.10 0.14 1.21 013 069
29,104 60700 2,174.00 179.00 21100 357.00 400 0.10 0.09 0.10 0.99
29,105 20000 1,12500 14500 27700 20900 4.00 0.10 081 025 005
29,108 - 701.00 127.00 141.00  158.00 4.00 011 0.10 0.09 0.09
29,107 39600 1.431.00 19900 22600 292 00 400 0.16 0 10 0.12 0.03
29.109  177.00 676.00 141.00 17400 192.00 400 0.4 1.79 029 0.00
29,110 - 1,654.00 151.00 150.00 22000 4.00 0.18 111 0.09 1.01
29,111 38300 1,007.00 115.00 7700 16800 1.19 0.49 1.29 009 003
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29.072
29073
29.074
29,075
29076
28,077
29,078
29.079
29.081
29,084
29.085
29,088
29,087
29.088
29,089
29.090
29,091
29.092
29,093
29.094

B4.00
69000
196 00
645 00
393.00
887.00

786.00
814.00

201.00

287.00

388 00
364 .00

476 00
1,179.00
1.45400

723.00

989.00

814.00
1.791.00
23 15.00
1,075.00
1,366 .00

74200

948.00

601.00

619.00

538.00

790.00

1.780.00
1.42300
1.26000

655.00

29.095
29,096
29,097
29,098
29,102
29,103
29,104
29,105
29,108
29,107
29,109
29,110
29,111

621.00
262.00
65700

607.00
200.00

39600
177.00

38300

1,11000
1,402.00
1,339.00
1.707.00
1.876.00
192.00
2,174.00
1,125.00
701.00
1,43100
676.00
1.654.00
1007.00

158.00
238,00
186.00
186.00
179.00
182.00
159.00
743.00
162.00
237.00
15000
207.00
162 00
128 00
13000
127.00
23700
139.00
136 .00
13000
17300
191.00
162 00
175.00
281 00
497.00
179.00
145.00
127 00
199.00
141.00
15100
115.00

27400
358.00
215.00
245.00
212 00
198.00
230.00
332.00
234.00
295.00
166.00
297.00
214.00
169.00
132.00
224.00
97.00
151.00
13000
81.00
129.00
14300
81.00
80.00
288.00
80.00
211.00
277.00
14100
228 00
174 .00
150.00
77 00

179.00
300 00
274 00
42500
264.00
24600
205,00
631.00
24000
31400
23300
28300
26100
166.00
137.00
207.00
22500
161.00
194.00
27500
29100
257 00
217.00
192.00
283.00
351.00
357.00
20900
156 00
292.00
192.00
22000
168.00

364
014
4.00
0.22
&4
0.12
033
400
400
400
400
332
367
0.10
0.13
400
009
0.11
0.16
4.00
4.00
0.10
.84
0.12
087
0.10
4.00
4.00
4.00
400
400
400
119
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011
01
0.09
0.26
0.11
o
0.10
0.10
011
013
012
014
0.11
011
0.11
020
063
014
0.09
0.15
0.11
068
009
013
0359
0.14
0.10
0.10
011
0.16
014
016
049

028
135
102
133
010
085
00X
310
0.10
011
011
011
335
142
1.19
1.36
125
0.19
0.16
276
092
122
016
080
098
1.21
009
0.81
010
010
1.79
1.1
129

016
o1
0.45
010
011
020
009
271
010
0.10
009
0.09
4.00
009
0.09
011
010
009
0.10
2.47
013
0.18
009
0.10
009
0.13
0.10
025
0.09
012
029
009
0.09

007
268
030
142
017
0.1

001
0.06
032

026
041

0.13
0.15
003
1.82
0686
030
024
120
026

035
0.15
025
025
0.12
069
099
0.05
009
0.03
000
101
0.03



29,112
29,113
29,114
29,117
29,120
29,121
29,122
29,123
29,124
29,125
29.126
29,127
29,128
29,129
29,130
29,131
29,132
29,133
29,134

29,135
29,136
29,137
29.138

29,139 -

29,140
29,141
29,142
29,149
29,144
29,145
29,201
29,202
29,203

379.00

749.00
343,00
391.00
8168 .00
112500

1.662 00

371.00
887 .00
40100
883.00
20000

792 00
851.00

1.901.00

560.00

24400
647.00
298.00

332.00

1.0 18.00

1,751.00
1.777.00
2,569 00
1.512.00
1.515.00
1.064.00
1.325. 00
95200
1.586 .00
21700
180.00
137.00
13400
142.00
14400
15400
151,00
1.418 00
1,064.00
696.00
469.00
1,038 00
1,768 .00
1,262.00
1,664.00
1,184.00
1,626 00
424.00
496,00
569.00
5968 .00
772.00
$,781.00

242 00
206.00
17900
180. 00
175.00
229 00
170.00
135.00
254.00
162.00
15700
130.00
12500
139 00
176.00
144.00
173.00
168.00
172.00
142.00
112.00
13900
142,00
149.00
162.00
243.00
127.00
110.00
108.00
134.00

547.00

179.00

20000

968.00
11500
116.00
191.00
224.00
156.00
139.00
127.00
68.00
23300
255.00
106,00
198.00
14100
216.00
12200
24200
83.00
258 .00
356.00
168.00
781.00
142,00
143 00
387 00
170.00
172.00
10300
128.00
145,00
185 00
177.00
167.00

356 00
23300
155.00
312.00
256 00
24900
202.00
183.00
300.00
295.00
217.00
136 .00
148.00
25000
151.00
24200
330.00
288.00
26900
433.00
152.00
147 .00
185.00
186.00
309.00
248 00
25800
12400
182.00
152.00
14900
30300
221.00

019
353
0.16
400
024
1.74
1.44
4.00
400
276
021
4.00
122
4.00
4.00
4.00
400
285
4.00
400
4.00
4.00
030
1.15
3.59
210
345
078
4.00
1.50
0.59
024
073
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017
0.16
0.15
Q.17
0.15
013
1.4
021
0.16
0.17
0.18
0.15
0.16
034
0.17
0.15
023
0.17
0.19
0.16
0.16
019
0.16
0.17
022
022
0.16
0.19
0.18
016
0.58
025
026

134
009
1.16
0.51
120
1.0
148
0.75
012
009
141
1.08
3.76
378
095
4.00
323
0.08
264
013
0.10
010
1.20
1.03
144
016
1.25
1.15
107
079
1.70
047
036

009
008
0.10
0.10
0.10
009
015
012
0.10
009
0.10
010
322
3.56
010
3.57
272
009
2.06
011
0.10
028
0.10
011
012
0.12
0.11
0.10
027
011
0.1
0.10
010

043
0.05
004
0.15
001
0.08
0.05
0.11
001
1.16
053
008
043
013
029
001
0.14
0.07
062
024
00?
011
0.2
012
008
000
0.07
0.07
0.05
0.17
0.40
0.05
0.08



29,204
29.205
29,208
29207
29,208
29209
29,210
29.211
29212
29,213
28.214
29,215
29,218
29,217
29,218
29,219
29220
29.2 21
29,222
29,223
29,224
29225
28,228

29,227 -

29.228
29,229
29,230

29,231 -

29232
29.233

29,234 -

29.235
29.236

278 .00

31400
57600
666 00
1899.00

660.00
276.00
680.00
608.00
1,591.00
1.154.00
387.00

125.00
173.00
398.00

88800
169.00
167.00

183.00

844 .00

779.00

24000

1226 00
633.00
564.00
408.00
858.00

1.488 00

1.070 00

$0.00

1.194 00
964 00

102300
921,00
934 00

1,562.00

1660.00

134500

645.00
589.00

833.00

643.00

611.00

54900

648.00

1,53000

839.00
598.00

42400
704.00
399.00
331.00
63200

1483 .00
629 00

243.00
149 00
181.00
133.00
157.00
20100
460 00
149.00
140.00
124 00
224.00
139.00
192.00
204.00
198.00
168.00
138.00
120.00
141.00
12900
117.00
131.00
138.00
138.00
134.00
114,00
121.00
127.00
111.00
117.00
149 00
191.00
22 00

208.00
346.00
90.00
1098.00
197.00
162.00
210.00
152.00
£0.00
8000
108.00
107.00
175.00
133.00
247.00
193.00
14200
11200
93.00
87.00
96 00
119.00
105.00
9900
161.00
104.00
110.00
129.00
103.00
118.00
122,00
349 00
105.00

36500
153.00
174.00
127.00
156.00
191.00
297.00
178.00
227.00
217.00
227 00
20500
357.00
247.00
266 00
283.00
201.00
147.00
166.00
151.00
144.00
14400
173.00
240.00
127.00
111.00
94 00
130.00
85.00
78.00
106 00
199.00
12000

1.04
349
045
030
4.00
040
058
0.23
1.18

030
022
029
072
022
015
022
013
022

025
031
015
038
033
0.14

018
0.386
013
0.14

0.18

025
074
185
026
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021
022
025
016
016
0.18
0.23
017
016
0.16
039
015
017
045
017
017
018
0.20
0.20
021
o2
016
089
074
015
060
015
028
143
015
0.15
021
087

123
026
163
1.50
0.09
016
1.11
1.16
0.20
1.4
142
127
1.32
183
0.46
0.11
0.14
051
0.64
095
0.56
144
1.05
1.54
137
151
013
143
156
116
129
078
1.15

0.10
010
0.11
012
011
011
011
0.08
009
009
0.09
0.t0
008
010
0.11
009
009
0.11
0.10
013
0.10
010
010
012
012
0.09
0.10
011
0.11
012
012
0.11
010

0.56
040
007
000
002
013
003
005
014
012
006
035
Q.11
001
077
029
012
002
029
001
001
‘001
-0.01
0.04
010
004
002
0.02
005
009
0.01
0.07
006



29.237
29.238
29,239
29.240
29241
29.242
29,243
29,244
29.245
20246
29.247
29,248
29.249
29.250
29251
29.252
29,25
29,254
29,255
29.256
29.257

29,258
29,259
29,260
29.26 1

29,262

29,262
29,264
29,265
29,266
29,267
29,268
29.269

118 00
142.00

166.00
101.00
778 00
349.00
266 .00

292 00

71200
198.00

1,097.00

186.00
33800
376 .00
$93.00

1,039.00

364.00
20900
206.00
677.00

1.29400

727 00

1,74500

$79.00
5100
1,525.00
742.00
489.00
1.16000
73900
$79.00
847.00
1.103.00
1.71200
80700
1.806.00
549.00
1.692.00
1,422.00
453,00
788.00
612.00
1,11900
618.00
$26.00
768.00
674.00
1.282.00
621.00
1,000.00
751.00
755.00
808.00
1,747 00
756.00
1.933.00

254 00
28300
21500
289.00
6100
274.00
289.00
495.00
21900
22200
352.00
24500
333.00
264.00
410.00
31400
21000
261.00
275.00
254.00
243.00
257.00
24700
24900
34.00
234 00
280.00
258.00
250.00
242.00
30400
21000
277 00

108 00
91.00
145.00
11000
124.00
108.00
11300
293 00
227.00
200.00
294.00
154 00
08.00
14900
304 00
285.00
167.00
20000
185.00
16500
164.00
165.00
198 00
234 00
274 00
141.00
181.00
139.00
179.00
16100
634 00
174 00
44300

117.00
108.00

92 00
136 00
11800
171.00
142.00
102.00
102.00
14100
171.00
119.00
148.00
104.00
27400
180.00

89.00
14700
152.00
163.00
88 00
109.00
211,00
120.00
121,00
156.00
193.00
135.00
137.00
133.00
32700
123.00
23800

0.14
0.1
012
015
031

020
014
0.16
028
o1

012
0.17
028
0.18
020
046
022
013
0.17
013
019
021
0.19
019
0.12
021

0.16
012
033
0.17
011
014
011
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014
013
123
020
0.17
025
014
013
0.13
07
1.39
132
016
147
023
1.34
014
0.1S
03
185
201
0.14
009
1.51
011
2,09
0.09
0.11
0.18
0.11
015
0.10
069

121
0.34
1.49
039
1.32
148
029
1.9
1.25
169
1.7
1.74
141
1.68
oas8
1.94
0.46
102
0.10
124
138
1.30
119
145
103
139
1.7
1.00
1.29
1.18
1.05
o8s
122

0.10
0.10
011
0.10
011
01
0.10
010
0.10
0.10
0.11
0.10
0N
1.25
014
0.14
014
0.16
021
0.15
014
015
0.16
0.14
0.15
0.1
1.17
122
125
1.19
128
1.10
133

011
0.1
008
005
002
0.04
0S8
025
021
008
031
0.06
001
009
000
003
<0.01
014
0.00
0.03
0.08
0.01
001
-001
031
<002
000
0.04
003
-0.01
022
0.00
o1



29.270 39500
29271 1.517.00
29,272 280 00
29,273 195.00
29.274 .
29,275 2,13500
29,276 1.06500
29277 107100
29.278 713.00
29.279 1,508.00
29.280 757.00
29,281 258 00
29,282 -
OD Range of markers
ANA
Test
560- 1901
AMA
948- 2569
HBsAg
0.18-4.00
Anti-l1iBe
0.0896-0 .6286
Anti-HBe
0.0004-0 .8917
HBcAp

0.1993.4

52100
1.889.00
1.242 00

493.00
1,317.00
1.87900
1,527 00
1.212.00

785.00
1,253 00
1.344.00
1,119.00

88700

20900 118.00
248 00 260.00
353.00 187.00
23200 144 00
258 00 550.00
246 00 20500
206.00 178 00
206.00 187.00
245 00 16200
25200 208.00
20300 20200
25400 157 00
253.00 251.00
Control
526-2135
£58-1933
0.164.00
0 .0916.0 .6892

0.0884 -0 7783

1.2491- | . 2491

156.00
309.00
300. 00
133.00
167.00
171.00
331.00
120 .00
133.00
126 00
121.00
175.00
165.00

014
0.13
020
022
013
0.13
0.29
015
0.19
133
0.18
019
024
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011
041
196
1.93
178
1.24
190
0.17
021
015
0.9
022
0.14

1.28
125
089
1.38
1.40
132
1.21
0.50
1286
0.82
0.94
1.14
108

1.26
0.11
on
010
010
0.10
009
010
0.10
0.11
010
0.10
0.1%

000
007
001
001
0.01
117
043
001
005
004
005
002
0.09
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