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L

Introductieon

The Weorld Healtn Organizaﬁti%cn” (WH'O') haa Kbeen actively invelved in the fieid
of wviral xhepa.tit:is for azbout 30 Years and has facilitated internationsl
collaboration by bringing EToups of experts together =g Share infurmation,
often before i+ hes appeasred elsewhere, and publishing theis deliberations as
a8 series of ‘technical repérts and Fapers. This report summarizes tue
discussions held by_a EToup of exper<s convened by the WHO Regional Office
fcx; 'Eur*::pe o revigw the furvpean objectives apn hepatitis ip the framewm-'k af

the WHO Global Hepatitis ‘Programme and’ top consider specifie targets which

should be included im the Regional gtrategy,

sjeve:-al‘ distinet forms of viral hepatitis are rescognized, referred +pa asl
hepatitis A, hepatitis 3, hepatitis D (deles hepatitis), orally-transmitied
{epidemic) hepatitis non-a, non-3 and parenteraily-trusmi&ed hepatitis
non-A, non-g., All these varigus types of viral hepatisig Pay exist in g

community but not be recognized because of the high ineidernce of asymptomatlc

(23

tis

or anicteric infe tions as well as the lack or specific tests for nerat

BOR=A, Aeh-3.

The present report does A0t attempt s review thisg complex problem in its
entirety nor the rapid advances which are being made in resegrck and
develepment, Imphagins, however, is confined ¢4 improvement ip Survelllance of

2ll forms of hepatitis ame s strategies fopr “helir prevenvien and conteni,
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e methodology of the lzberatspy Clagnosis of viegl

hepatitis have Desn reviewed by WHO cansulizsive &TTLES 0N Nany gccasioms and
thels - last consensus waes uklished tores. verrs zge (Deinhardt 7 ane Gus< ,

[
v §81-881). As @ rule acute virel hepatitis offers
d Bicchemizal

d
livele difliculty in dizgmesis. Eigtory, clinical examization an

tests, including aminctransferases, i mest im tarnces lead 3 3 corvers

o

lagnesis. Unfortunately, *hese effsrts do mot oftan disvinguish o= Tiee of

hepatitis. Serolegical teswinmg can cistinguish trre A, 3 and D (Del=a }
Sepavitigs tut there iz a5 ver r2a rellaple serzlzgizal =sarker fap e
diaflerent types of hepatitis =nmen A, men 3. The laster diagnicsisz has t3 bSe

based on exsluzion ef otner Jactors causing similas types of lives cdamage . .

Detestlion of Recatitisz A visus (BAV) in Taeces: .

0 S @0 wy

HAV i3z exerstad ..:: tie Jaeces Tor 1.2 wesks cefors the enset »f disezsse
Shedding af the virus is relatively arief amd may =e aver Yy the time =hke
ratient seaks zedizgl avtrenzisn. HAY can te fevmeted im approximately 2C% of
AT eme with hepatitis A tested withinm L week of bk cnses af Zark urine,
e chance of detagving the wirue f3lls wn 10.28% in whe secord weak and less
w.'.':.':s"_r: 0% in che third (Figz. 1), BAV-ZENA and =uv antigen may he dewactad by
molesuwlar Byeridizavica ¢r iImmunoleogizal  meskocds Tegvectively. mase
teckhnigues nay =e uvzer:l for epizeminleogizal svtudiss, dazectiog af shae gourse
J:f infeeuwicn ‘and enviranmenes® gollution, ‘izeluding water supplies,
contamizated shellfish and food mut gre mee used iz b-t.":e rzutine disgroeis.
Demcns‘::-.e:::z':w ef & rise im seryum antiZedy titre zgalinst herpasitis 4 vims
{anol AV :
ARTL-HAV aprcears sarly in the illness znd tit—as rize rapidly. IsTakliskinmg

a
dizgresis iy femcrsTrating & frur-fald or grester =ise in antikody titre is

&
often difficuls unless she fatient is seen very sarly,

semecnsTration of aneiLHAV o ses IgM class lanwi-da7 Izl

ARTL-HAY IgM ls usuzlly fevecvwad z: tme crses of Tolnegs and zersisTs for o
iimized wime. Tmis &==zy 15 the test of shoise for whe Silzemeosig of heraTivis
A« ARTI-HAV 122G zpresrs nere s.owly, persisTs Tir many vesrs, ang is iLcates
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immunity to the disesse. 4 collaborative effort is required to producs
reference preparations for anti-HAV and anti-MAV IgM. Standard panels of serz
are also. required with knownt t;tres of various inmuroglobulin classes ot
anti-HAV for use in potency and.praficiency testing.

)
Disgnostic criteria for nepatitis &
Hepatitis A infection is zssociated with the clinival syndrome of acute

hepatitis occurring sporadically er in epidemic form. The diagnosis is

sonfirmed bv the demonstration of serum antibodies Yo “he henatitie A virus

of the IgM class (anti-HAV TeM).

Diagnesis of hepatitis 3 (H2) {nfec+ion

o
»

Exposure to hepatitis 2 virus {58V} resulss usually in an acute self-limiting

infection, which wmay be subcliniesl or symptomatic. A proportion  of
infectibqs do not resolve, and these individuals become persistent virus
carrisrs. Parsistent carriages of HEV may be asymptomatic or associazted with
the development of persistent or chronic active hepatitis. Hepptitis 3

surface antigen (HEgég) ig *he primary test for the digemeosis of hemgritig 2,

Differsntistion between acute infestienm and the carvisr state is of clinical

and epidemiclogical impor<ance. A high %itre of N¥sdg during the acu<s shase

of heratitis 3, with sersisternce for more than +wo nentas, often is followed
¥
. oh

by, the development of chropic heravitis.

Hepatitis 8 2 antigen (¥BeAg) which is derived from the hepatitis ¥ core
antigen (HZcag) can be detacted inm serunm with sengsitive radicimmuncassays or
enzyme Iimmunozssays in almest all cazses of acute hepatitis 2 infection {Table
‘WJB 1), I% nermally dissppears early during cenvalescence, wsually before HisAg
disappears, and it can also be used *o gredict the course of the disezse.
HBeAg in the serum indicates persisting active vi=gl replication, and mesgs
sera with a nmedium to high HBedg titre also contaln meazsurszble ¥3V DnNa

polvmerase accivity and complete virus particles demcnstrable by electran

microscopy. Blood of such zatismts mus<« Je consideras Bizbl

Disaprearance of H3edg and deveio ment of antibody o ¥Sedg (an
p g 4

ereral goed prognestic nmarkers byt do rot guarantee complete clearance ef

HEV. An%i.EZs appears vsually late, sometimes only several months %o s vea™

& £ wm 3 5 - ¢ a0 oo o o
stepr the dizpermsz-smes of TISAE, ant inmdiegtss immomdaes
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Dizgrioriz of hematitis Delta infection

* S P

Hepatitis Deltz (HD) is caused by the hepatitis delta virys (HDV), a
deflective ;athogenic hepatotrophic agent which requires for infectien
oblizetory heiper functions provided by hepatitis B virugs. The virion
congists of a particle of 35237 nm in diameter that shares the HBEsAg coat of
HBV., It also contains delta antigen and a very small RNA molscule
(approximately 500,000 relative molecular mass)., This RNA, which is the
genome of HDV, has no molecular homelegy with HBV-DNA. Disruption of DV
releases scluble delta antigem and RNA. Antibody to HDV (anti-del®a or

. anti~HDV) is produced during the infection. The disezse cecurs in healthy

\ “individuals ’infected simultaneously by‘ HBV/HDV or in carriers of HBY

\\ﬁ% superinfected with HDV:; subjects immune tp HEV. are protected from infection
with HDV. o .
Hepatitis follewing simultaneous infection with HBV and 4OV 1% ususally ﬁot’
or marginally more severs than infectiom with KBV alone, but fulminant-
hepatitis has also been cbserved.

Individuals with an acute or ehronic K3V infection established pripe o

exposure to HDV are the most suseeptible to infestion with HDV, HBV carrises

may rescue HIV from inceula of low EBV infectivity, which could not transmie
HEV to .2 spsceptible individual and therefore alsoc not HDV. Thus, the risk of
infecticn with HDV is mueh higher %o carviers of HBV than te healthy persens.
fuperinfection with HDV can be self-limited but more often i de\;elops inta
chronic disezse; only carriers of HBV can acquire chronlec hepatitisg delta, as
) persiztent HEV infection is a condition for the replication of HDV.
Transmission of HDV is similar to HBV, i.e. parenterally or by close contact.
The infection is fregquent among intravenous drug abusers and sexuzlly

promiscucus individuals. The risk of HDV infectionm is also high in HEsag

positive haemephiliacs trested with ccagulation factors prepared frem nlasma
poels cbtained from several! <housand donors, but mueh lass in haemophiliacs
treazted with lactors prepared from single bleod denatiers or from plasma
pools of only 2 few selected veluntary donors. KDV is probably maintained in
Ziven populations, for example among indigenrous zopulations of Sou<«h America
or in Italian housenolds by the passage of the virus from carrisrs of N3V and

HDV to carriers of HBY zlone.

WITN2050023_0008



Given the oblizatary asszclatien of HDV- with H3V, conteal arf HBY wiss 3 iregia

1 HEV - vacsine will re Uee  in due  course she Fepularian infec<ad

£3

rersistantly with HEV and thersfore alse reducs EDV infections, The risk of
.

ROV infections represents a fudesnes ifdication fan VECIInatIn againgt BV of
Gndividuals a® high #isk of this infecticn,

Ne specifiec form of Prephylaxis against Dv infecvicn is Presently availlabhls
fer car—i. s of HEsAg. One way of avolding DV infecwion TaY e limi<time &w
fumber of intimate contacts with EiVeinfecwsd fEsig~poesitive individuale
because such contacts appear e be an imporsans vay of acjuirimg eof mny
;;m";s:nf.,amu Use of blood tesved for FEsAg and of nised Irducts Zerived frep
single btlood donaticns or frem plasma pocls of only few denors nay Zmip o

reduse possikle Fost-transfusion HDV infecuion, Screening of bleed Ter H3sag

wcage

by smsi"“‘ve aginl cuss shviates the mewd Tar temting tlood for the presspce

#

2 Bepatidis dalm’ antigen (HEDAg).

Laboratary Silzgnosis: Sengitive radicis =icassays and  enzvmae. iamuncassays

§ 4

have heen »dawz_!.::ped 2 Reasurs antibodisg «= DAg of wma &G ame IgM class
and specifically or only antdwsD (amti-delses) IgM. Assays for soegl En i D
(anti-delza) are ccmmerzially availamle. Intranecatie X {(delea) antigen can
‘te demcrstrates by immunehistzciemizal metiods is Ir3zZen as  well as i
Ternalinefrixed iiver specinars. )

Acute SRV upy seinfaction ig dizgresed By the cemonstration (= Serum =

Tull bateery of markers ef nepatitis 3 and in addiesan 2¥ & variakls and

2svally only *eansisnt exgression of $szval anTi-#D IgG¢ anmd IEM anc/ow E3 o Regolfi yy)
{anTi-dpliea) IgM: a nmore rrotracrtead anzibody resgonze ‘s semmen in deug

gﬁzwic‘:s {Tabkle 3}, :

A0V surerinteceion of #E¥sAg carvisrs ig Clagnosed oy g mrigk anti~&ZN {(an%ia

» o

del=a) resgonsa: superinfected long-term CaIXTiers Iresenting witwe acute XD

hepacizig (mimicking heravizis 3} laex anti-fZe oM, Progressizn ss
shrenicity is heraldad SY an incresse im isee X envi-dD {anTiecdaei=a) g

T-gen is seldom dezactzpla i biced and if se FheY furing tne searly gTage
af the discpzme SrLilcLiEnT yiew sritary inflecwism: i=g Cetacrion reEoulires
wreathent of gerum wivte 1 24 3o -7 T N

< - B - T - aa 4 2 = -~ <

e BTTLIN;  aes goTaoUgh HDAp iz maw SETRCTRELe In gerum of »&TLBNTE witw
2 e w0 a r ! & - o -y L. o - : oot o Yo T bor - Y -

shronic =Y anlgcien, oY J.rzemlia iz tgnmngTragble =g TRt LLEr

% g M Y T e LI ™ - wd LU / S e . : .
CHE senbang Ui 10y %iemg 222 apsi.um VERTLel®Lt2 nmeT aczomranise =
= piy l-— - ol M -t = v - B - an - o -
ULl fanwiedaelea -&M SUZZesSTE fast inmfecwiam
.
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Disgrosie of hepativiz nom 4, acn B

Hepatitis type non A, non B (HNANB) is still a diagnosis of exclusion.
Type A, B and hepatitis D TYdelta) "cam' be easily diagnosed by means of
serological | assays. However, acute hepatitis occurring withou® these
serclegical markers is not necessarily hepatitis non 4, nem B. A clinical
syndrome indistinguishable frem agute viral hepatitis can be caused by other
viruses, some bacteria, a variety of drugs, and several non-infective
diseases of the liver. |
Both Epstein-3arr viruses (£3V) and cytomegalovirus (CMV) can cause acute
hepatﬁtis with Jaundice. A4 typical lyrmpheeytosis should be looked for and- a
slide-test for heterophil antibodies 2z well as specific teses for EEBV
markers should be performed o exclude an EBV infection. Cytomegalovirus
infection.can be diagnesed by testing serum for specific antibodies or by
culturing the virus from urine. : ’ .
Hepatitis nen A, non ¥ include %he erally transmitted hepatitis A-like
{epidemic non A) and the parenterally trznsmitred hepatitis E—Iike forms .
Attempts were made io propagate an eticlogical agent  of the A-like %ype in
cell cultures but so far without obvicus success. Virus particles sbtained
rem such patlients were serially passaged in some species of Oid World
monkeys. Moderazte elevation of transaminzses and liver rathelogy compatible
with .acute viral hepatitis hRave been chserved 1230 days after incculation.
Virus-like particles capable of reacting with antibody from epidemic
hepatitis non A, non B convalsscent sera wers visualized in the liver cells.
Recently, the finding of reverss transeriptase in serum of zatients with
hepatitis 3 like cases of hepatitis non 4, non B was reported and retrovisruse
like particles wers Jdemonstrated by electzon microscopy in the livers of
these patisnts by. These observations have not -vet been confirmed

independently.

Jiagnostic criteria for hepati®is nen A, aen 3

depatitis non A, non 3 infection iz identifiad by acute hepatitis oczurring
either gporadically fellowing appsrent or inapprarent parenteral exposure (the
hepatitis 5-like types] or ocecurring in epidemic form Tollowing common source

outireaks (ithe heratitis A-like =ype).

WITN2050023_0010



there is n¢ serszlogizal test 2t zresent fop Raratitiz mep A acn B oam
* x "" &

« A “'h . . - >

cased on the exclusism of nemasisis A (nggz:1vg eme fam
-
»

ST HESAg and aamiuEIZe

=
IgM). A dizgnosis of hepatitis nmen A, nen 3 also requires exclusion of other

imetidd me - i g aped e 1 o ; :
Cauzes LNC.UCLTE Repatstroplc viruses llke I3V and CWV, he;ae;tgxg; drugs and

systemic infections or diseases involviang the liver,

Hepatlitis non A, non 3 also may beczme chronie and the dlagnesis i
s

ratients is gererally hased onm ths ocbsearvartism of iong-standing flucwuatin

-Gul‘
levels of serum aminotransferasses and on studies of liver histslogy.

+
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T N EPIDEMICOLOGY OF VIRAL HEPATITIS IV ZURCEE «

B

Incidence - and Prevazlence data zre incomplete %5 draw a real picture of the
égidemiolcgical situation of virel hepatitis in thae furspesn region and thig
stresses the need fop imprs%;iné ex‘i;t:?.'n.g' .surveillance. Only 8 ocut oy the 32
European countries ars Teporting hepatisis A, B and nen A, nom B {NANB )
separately and ip many countrie underreporting is aczentad practice.
However, from the data given in Table 4 t..» Tollowing concluzions may be .
drawn.,

According to current reported figures more than 120,000 elinieal czses of
aéu‘;a clinieal wviral hepatitis ocpur annually in Eurvpean countrieg
lex¢luding USSA) and the actual toral figure certainly surpasses 200,000. The
epidemiologicﬂ Pattern of hepatitis A, B, and NANB varies among the Zuropean
countries zs wvell se among the various populatiss Eroups within agen countxy,
The overgll incidence of acute viggl hépat!.tis in Eurcpe inereasses from

Northern and Central to Scutherm and Eagtarn countries, Di!ferencss also

exist as far as +he relative {requency of the} various types of the dise'ase’
are concerned. In ‘ma.ny countiries hepatitis A is the most common type (e.g.-
USER and Scanrzinav_ian countries), wheress in some others (e.g, Swit:erla;nd ;
"and F.R.G.) heratitis 3 is the most fresquent type.

Footnots:

The figures of the total nusber of Cases of hepatitis given in =mig secticn
are based on the following derominators, Populaticn of the Zurcpean regicn cof
the WeD (excluc;i.:':g Turkey, Moroceo, Isrzel ang UESR) consicdered as &0
Million inkahitants and an average reported incidence rate of gcute virgl
hepetitis as 25 Per 100,000 par Jear. Average distributien ef types of

) =

- hepastirig: Hepatitis 4 = 0%, Hepatitis 5 = 40%, Hecatitits non-4, ngn-5 = }3%
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Hepatitis Delta

Survevg of HEsAg carvriers with chronic liver damage point %o South Zast
Zurcpe as 'tht region wit tnee highe's‘;'; hepatitis D (Delta) prevalence rates,
the prevalence is intermediate in the Mediterranean basin and low in Central
and Northern Zurope where spread is virtually limited to intravenocus drug

addicts and their contacts.

Hepatitis non A, non B
Hepatitis non A, non B (HNANB) emerges as another important problem in Zurope

although it constitutes an average only about 15% of all eclinically

‘recognized cases. Nevertheless this form of hepatitis is responsible for an

~stimated 18,000 to 30,000 clinical cases of hepatitis recognized annually.
Of these i% is estimated that 30% or more develop chronic liver dizease. The
great majority of post-transfusion hepatitis is attlributed at prasant to
HNANB virus. I¢ is also believed that a large proportion of chronie liver
disease ‘is causes by the parenterzlly-transmitted form of hepatitis non A,
non B, There is an urgent need for a reliable serslogical test for the'
lagnosis of HENANB and for surveillance of the ocrally-tranmsmitted form of

hepatitis non A, non B among travellers and Sther risk groups.
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Simple heating of the instruments over & flame would eliminate ¢his

urmecessary risk of HBV infection. Similarly, alzhough autoclaving at 120%,'
e RPN cve o

{ for 30 min is prefesrable, boilinmg of cleansed needles at 100 C for a minimum

, . .

ef & min would reduce the rigk of HBV infection. Mezsures should be taksn o
Limit needle-sharing by intravenbus'drug users. The use of condoms and ot=er
hyglenic measures should be prepagated for promiscucus indivicuals. i

Improvements in. general and perscnal hygiene have alse resulted in
significznt reduction in the pr?valence and spread of hepat‘tis A, and in
many countries 'in the Zuropean region, point-source cutbreaks (eg foodborne

outbreaks) and infeectien of teavellers to highly endemic areas constitute ehe

majority of cases with clinical hepatitis A, .
In genérgl. iselation of patients admitted s hospital with viral hepatitis
iz not required asz long as zdecuate hygienic conditions are maintained. .

Incontinent or mentally disturbed patients a5 well as small children with

viresl hepatitis should neverthelsss be segregated from other cetients.

-
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et
2afevy of Noraz! (Iatramuscular and Iatravencus!
andg Specific IZmmuncglobuling
% . o .:

Nermal ard Smacific Immuncglaobuling, crecared for intranuseuiar
sémimistrasnen By esld-etiznel frazcticnation acseriing o the methed of Cohn

et al. or ecuivalent ecold ethanel fractinatizn procedures, have a welle

| i ) .

ez=anliskred ressrd af safsty regardin sraznsaissicn of viral {nfecticns

A precant puars Lhere

nas been a  groulsg intersst In

-.h‘n

o

“se

. *

B

she manwlaciire of

immuncglobtulin pregarations intended for louravenous use. A sumber of reporss
kave a.ssc-a-&f' gser-a zmimstransfesrese (ALT, ASTY) slevations wigh ths use a:“
i:h.-ave-...‘us immuneglobuling. However, this does not necsssarily mesn that
tepse anzyme slevaticns are 5.'::'1-:::’ by Transmission of kepatitlis nehed, aon-3d h ,
mus  at sresenmt tHis .-css:'. Pii%ty  carnct be exciuded. PFreparsvizns of
oo v . ’
inTravanous Zamuncglobulins may, fcwever, e 23 sale 25 the Latramuscular
“immuncglobulis proviied 4hat the scurse material s prepared aczording s
" eolideatmanal methods adhering stristly to ok srizgicles 2f Good
} MzpelgeTur *;.':g fraceices,
9
Te iz vecompmended *h3v manufaceurers and MNgticnmal Heslth Authorivies should

gafety of newly dZdevelsped immuneglichbull=
and the sguliapiliewy of the manulacTuring
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Passiv; vamuni:ation ageinst Hepatitiz A with Normal Immunuglcbulin
The intramuscular administration of normal human immunoglobulin, containing
at least 100 IU of anti;HAV/mfi vefors exposure to the virus or early during

i .

the incubation period will prevent or ;ttznuate @ clinical illness, while not
always pre anting infection. This may be féllowed by passive~active immunity,
which could confer prolenged immuni®y on the individual. i
The deosage for prophylaxis should be 2 IU anti~HAV/kgz body weight; irn spe:‘i 3
cases like pregnant women', and patients with liver diseasas doubling of <he
dosage may be considered. . : .

:

For travellers to highly endemis areas the following schedule is prapcseé:

Persons Period < 3 monzhs Period 3 3 months
<25 kg 50 IV anti-HAY (0.5 ml) 100 IU anti-HAV (1.0 ml) ‘

25-50 kg 100 IV anti-BAV (1.0 =l) 250 IU anti-HAV (2.5 ml)

' % 50 kg 200 IU anti-HAV (2.0 ml) S00 IU anti-HAV (5.0 ml)

After e period of § months the administrationm has to e repeated, unless it

°

is shown that the recipient already has developed his own hepatitis A
antibodies.
The value of immuncglobulin in controlling outbreaks of infec%ion in places
@ such as nursery schocls has been demonstrated repeatecly. However, the view
has been expressed that the use of immunoglobulin on a very large seals is
unwige for 3 ressons: (i) individuals with unrecognizsd anicterie or sube
clinical disezse may disseminate the virus in the general cemounity, (ii) the
practice appears to be wasteful, and (iii) frequently rvepeated injections of
immunogisikulin in some heazlthy individuals may be undesirable.
The availzble metheds for titrating anti-HAV make i+ possible <o suantily

specific antibody in poolsd immunoglobulin pregaraticns. All bavzhes of

w0 w0

2878

immunoglebulin should te tiirzted thersfores for anti-HAY content.
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ot
Developmens or Hergeiore 4 Vapeing

In 1883 ¢me Yerld Haalew Orzenization dacided &m esvablism a »ISETAMRE Fa=
the developmen= or new znd inEroved vacelass 2g2insT selectay infectioye
disezses,

The establishment of a programme alned at ime cevelopment ar hepatizig 4

§ .

Vactines was idenvifiaed 4% cne ¢f =mg activities of sue Vaczine Levelspmen=

Frogramme.  An izternatisngl $Teering zommiitee of SXFEXTS  In virelegs way

aprointed im 1384 em define the aing of the srogramme spd es tsnsult wizm wEn

oen the developmesny ef 1ts acmivician. .

a, .. . . : . :

‘he malin elementy ay the: inmiesal FhEse of the <eratieie 4 vac:!.:;e«devels;fmenf:
FTSgTamme are as follows: ’
- The collsevien of well-ci:-z:ec‘:arizgci §Trains of nepatitis 4 virisag of

diverza &20gTapkical apd s::’.:emial&gi:z.‘. criginm,

~ Studies ‘towards an Improved ::x:fers:a::‘::.; ef ke FRTECgeRnesie amgd sTimary
giTes of replication of wwe v g

= IsTakllishment ef & Farel of scneclerg: ‘antitediag 2gainst varisyg Nepatiese

4
A virug sTrsis Ter use in virusg characrerizg st an ant antizan enalysis,
ef eriviscal aniigenicz sitas ef the virusg relgvans  en
=TotscTive Lnmnnl ey HSINg a2 combirmgeiop of selection or Sen-neutralizes
AUTENTS  inm ke rregsenge af nenoelomasl anvitodies ang Tecombizant DN
Tecimelogy.

- Molecular gitninmg ame Saguenging of sue cemplate zesrncmes of carsfully.
selscted hepatiesg A sirging ea demermine the g2netic basis of antigeniaiey
and visulismes .

= Agseue = infsweicus SeTBTIULS 4 vims =Y translecTizn =Y erMa slzmas ea
LN TIus. Xz eringrea’l aTTenuaTes vgemima STTEINE ¥ Epecifis OLllcgtiome
2 ke VIIUS zercme. .
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- Develcpment of experimental vaceines using sntigens preparsd by controlled
gene expression and synthesis of oligopepntides.
3

- Study of both humoral aznd cell-mediated immunity to hepatitis A infections.

~ Studies of epidamie hepatitis non A, nen 2 virus,

An ultimate goal of the prag::'amme is %o provide for the development of an
inexpensive safe ond efficacious vaccine against hepatitis A sujtable Jor
general use in susceptible populsticns. The need {or develeoping hepatitis A
vaccines was  endorsed apd  in discussien it was  emphasizad tmge - |

recommendations for target groups for reutin vaccination, when a vaecine

becomed available, may differ according to epldemiclogical a.mi_gther"

considerations in individual countries of the Zuropean region of WEQ.
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1.3 Fergén 1 directly inveolved in ;atignt care working in hagmodiglyvsi
haemophilia and other czntres regu1a*lj performing maintenance <treatmen®
of patients with blood or blood products.

1.4 laboratery workers regularly exposed io incressed risk from infeczaed

material

5 i
1.5 Hezlth care persornel con secondment %o work in areas of the world
where there is 2 high prevalence of hepatitis B infectien, if they are to

be directly invelved in patient care.

.

1.8 Dentists and auxiliary dental personnel with direct satient conzact.

«

Patients
2.1  Patients on first entry inito those residential institutions for the

mentally handicapped where there Is 2 known high incidence 57 hepatitis 5.

2.2 Patients treated by maintenance haemodiszlysis.

2.3 Patients frequently receiving blood or blood sroducts.

2.4, Patients before major surgery who are likely to require a iarge

number of bleod transfusions and/or treatment with blood products.

Contacts of patients with hepatitis 3
The spouses and other sexual contacts of patients with azcute hepatitis 3
or carriers of hepatitis 8 vires, and other family members im clege

contact.

Other indicaticns For immunization
4.1 infants born to mothers who are rersistent carriers of hepatvilis I

surface antigen (HEsAg), or are EZsgA

B-se
?
!l
(£1]
e m
rf
3 e
&
B
s}
o
11t
]
%=
(3]
s
§.
"
3
[+
(33
m
2]
1]
1]
Iy
$s
i
3}
3

infection, particulsrly if hepatit

HEV-positive ncthers without antibedy to e azntigen (anti-FZe). The spTimun

timing Jor immunizaticon in  conjunciicn  with  the adminisTratien  of
hepatitis 2 immunmoglchbu et 2 contrzllatargl site, is immediztelw after

WITN2050023_0022
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combinaticn with hepatisig.
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The

3 immunoglobulis, as an 2iternavive

vaesia

W

ckad with needlssg Qseé

> ]
o -

¢ may be used alsme er in

w3 Fasgsgive

immunization with hepatitis 3 iamuneglzbulin only. Studies en the efficzey
ef these differznt sehecules o inmunizasicn are nearing complasian,

3

\
| Whenever
t3

=

4
wag

acswive

heen

immediate

ZIomediate srotestion

re ™

“ZsAg-pegitive mothar {zee 2.1), or folliowing trangfer oF an
dividusl iz=ws g "hisk wmigio SeTiing or after aumidemez: ~meeulatian,
izaunization with ths vaeszi=me ghoulsd se moined wizth simulzanscus
acgministratisn of hepatitis 3 iamureglokulin a2t a different site, I= has
shewnt that passive ‘mmumizatien wizth uz %5 3 =l (200 inzernaricopa
anti-EZs ner ml) =f hnegaricisg 3 iomunegleobulia da et invardarme

unicty of

with an seTive lmmune rerernse. A single dose of hematinig ~dMunegiebulin
Ausually 3 @l for aculss; 0.3-1 al for ==e newborn) 15 suffiscisnt far
.heal:hy.individuai;. I imfeewisn has aiready cesurred atr o= sime of ::é
firgt immuniza<sian, virus mulrtipiicstien is unlikely ¢z ba imkibivad
completely, =uz severs islness ard, acs— irgeor<ansly, ke developmen= cf
T tke sarrvisr state of HEV 2y e ;;sventgc s Many individigls aemd PArtis =
: l
larly in infan=s Serm o zarTisr Sothers. . "
8. The immums TRSponse U0 the gurrsnt herawiviz 3 vaczines I3 soorer is ::é
elderly arg in samunecomgromised satient imzluding zatismevs underzoing
) Trealtient by malnTarzres mzemcdialysiz. Te ig sLzgesTed thersforae  sege
{*,} FatlenTs wish chropniz sermal damage te Immunized as gcon ag It zprears
Likely <kav chey will lzizacely recuire STeatlient LY malntenance masmoe
Zlalvsis or will rsceive gz renal transslane,
Censiderzvtian sieuld se ilven » the use of nmisod fram ngalthy lmmonized
iomers with 2igh Tiemes o anTi-d2g for lse im rousisms hzamecdialvels ws
=rzvids zzssive Freteciiin of  sueR za~iamtTs  wie TESRLNL  peeriy i
immunization zgains® nergtitis ¢,
7. Uthmer zrouzs 2t misk oF mezgizis I
“hese grours imelude ke Trilowing:
7 -nEividvals  whe freguenzly crange sexuzl sarners. gareizulasly
FTImlsCuIUE Tmale Remesexuzls angd sragrivueag,
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P 3

iz B is very common.

. 7.2 Narcotwid and intravencus drug abusers.
7.3 Staff at reception centres for refugess and immigrants from arsas of
= v e . ot s
the world such as south ezst Asla where hepati?
7.4 Consideration should also be given to:
B > 51 o e M € a6 03 7.3 b S o Lo M = S+ S o L T N A

rescue services and selscted police personnel.
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The gusstion ;‘.'wﬁ’ich antibody or antibodies agams" nepatitis B virus should be
assayed for immunity is important. The two antibodies which indicate recovery
from hepatitis B infecticn are antibodies against a hepatitis B surfascse
antigen (anti-HBs; the neutr 2lizing or prétective antibody) and antibodies
against the hepatitis 2 core antigen of the IgG class (anti-KBe IgG; which

nast replication eof the virus). Beth these antibodies may be

Sensitive—radio—iRmURCE 81 S Eh - AR IR NG AN O S S S B R  R R RSN L o

indicates

B psue e
faor the=ze tests are available commercially, but they are sxpensive. i

Sereening for anti-HEs has 2 significant number of false-positive :;eactfions,
particularly if low titres are accepted. Therefore, relience on a low cut-off
point, for example sample-to-negative ratio {8/N) 8% a value of 2.1 for a
positive reaction, may result in some susceptible persons not being
immunized. & 3/N value of 10.0 rather than 2.1 should be usad as the cut-off

point or comparable thresholds if other tests are used. Anti-HEs titres would

te better expressed in milli-intermaticnal units (m IU) per ml measured
against a WHO standard preparation of anti-FBs rather than 3/N values, but
the ac‘-:uél titre of anti-HSs required for protection is not yet established.
However, it is es*imated that a titre greater than 10 m IU/ml i3 required lor
immunity. It should be noted that the presence of anti-~HEe would confirm the
specificity of a reaction for antil-fEs.

Sereening for anti-HBc has also been suggested because it identifies not only
these individuals who have undergene a ;r:vious infecticn but also those in
twe acute phase of infecxisn eor 3in the early :::'anva"esr:ent pericsd befors
anti-HEs pgroduciion has begun. Individuals negative for , anti-HBc should be
vaceinated., Individuals pesitive for anti-Hfe¢ would need to be tastad in
addition for anti-HBg; if negative for anti-w3s, they would have to be tezsied
*J for HKEsAg to determine whether a carrier state exists. IS this system of
evaluaticn is used, only those individuals pesitive for both anti-HSc and
anti-HK%s should be comsideresd inmmune. However, <this mocre detailed ferm of
sretesting depends on the availazbility of adequate laboratory facilities. In
additien, testing for H2sAp may not we acceptable ¢2 heslth care personnel
znd others beczuse of various socizl, eccrnomic and rcersonal rzasons. One
solution is %5 examine sera for H3ssg under a sirictly coenfide

orcer to establish whether Immunization is reguired, and seccendly in case at

2 latar dazte the Iiradverient

e
only cne antihody test, sither anti-ris or anti-rlec. When rossible I

sreferable %o carsv out heth tests o determine prior sxgosure to HEV. This

WITN2050023_0026
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Polvoentide vaccines

Hepatitis B polypeptide vaccines containing specific hepatitis B antigenic ce-
terminants of the major non-glycosylated polypeptide of the surface antigen
with a moleculsr welght of 22-24,000 and its glycosylated form, 2 polvreptide
witly—a—medeondarwedght—in uarmraxg?wnf“iﬁW§ﬁT@$ﬁ“tav€“%vwnmﬁTv§a:2u« THE

individual polypertides eof <he surface antigen are immunogenic, and the

purified 25,000 (designzted as p2%) and 30,000 (p20) molecular weight poly-
peptides are effective antigens. The subunit pelypeptide vaccines have besn
tested for safety, ismunogenicity and protective efficacy in suscsotible
chimpanzees.,

Polypeptides in monomer;c selution in detergent are not a suitable form of

vaccine. Consequently, s method of detergent removal which zllows membrane

polypeptides to reassociale ints water-soluble protain micelles has™ heen
developed. Protein micelles are aggregates of polypeptides arrangecd so that.
the hydrophobic regions are sequestarsd in the interiﬁr of the partizles with
the hydrophilic residues on the surfaces so that the resulting parﬁiculat&.
forms are water solubles. Comparison of +the immunogenicity of hepstiti 2
micelles with the 22 nm particle vaccine in a mouse potency assay showed tzéf
the micells elicited a mors vigorous profective suriace antibody response
than the intact 22 nm spherical antigen particles at all dose levels tested,
Safety tests and protective efficacy studies of the micelle vaceine in
non~human primates have been completed and elipicsl trials are in progress.
More recently, polypepticde micellss have also besn prepared from hepatitis B

surface antigen rrotein exsressad by recombinant DNA technology in yeast and

u in mammalian cells.

Herativis B vaccines Bv racombinmant DNA tecknicues

Pecombiman® DNA rechnigues kzve heen used “or exTressing hepatitis 2 surzes

antigen and csre antigen in rrokaryetic cells (Sscherickia e2li and Zaecillus

i
)
2
N
)
®
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Subtili=z) znd in eukaryetic c=lls, such as mutant mouse LM ¢cell
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. Tne "€ zene cczdes for a prstain lazr weignt 235,000 which rssemzles .

O
oy
El
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Pt
3
%
i

@ d o

cicsely in predicted zequence the nen-glycssylated major hepatitl

0
t
&
by
B
s
3
@

seretic analvsigs of 22

g

-gntigen zolypeptide (228} icdenxifisd by electrop

antizsn pareicles purifisd from plzsms ¢f infected Individuals. inc

g
“reading frame”, the "C" zene, ccdes for the 20,700 molecular weight viral

core polypeptide. The third "reading frame’™ overlaps zne #EY zene, and the

TEmET
A continucus upsiream regicn of the cpen "reading frazme” lop the S regicn is
terme:}. the pre-surface or ths pre-§ region. A 35 kilo-Dalton (kD) protein is
sareially sanceded bty the rre-3 genme and =zay nediate the Binding eor
seergewian of hegavi-ds ¥ osurface anTizen and sgzTegzTted allumim. Shudizs
are in progresg o dersruine whether the rraduct of pre-8 may slay & pass i

ezive. immunization. The § region and pre-S have recently been expressad.

. -

rimentally tsgether in sukarveotic cells. .

lazly, there are greliminary observaticns which suggzest that antibedy <o

ke covre antigen (anti-ESe), and perkaps ncre likely antilody Tz She e
antigzen (an%i-FEe}, may srovide at  ls2ast  partial  groteetic sgainsT
infecticon., Hepatisis 3 virus sore an®igen has besn expressed In high =iitse in

fgckaric=is eall, and stufies are inm zrogress o sstaklish whether aneibodies

2r enhance sroTesTion opr reduge the geveriity of inmfecwion inm

Secombirgmt nsxgtivie 2 vgeorines produced (m o vessT are telng evaluszted hny
elinical t—izls. The results oo dZate Iindizzte that chis vaczine (s sale,
.
antizenis znd free from gids-effacws {zpars frzm minor laocal rescTicns in a2
cresoreicn of sesipientg). The Immuncgenicity, usinmz a2 Zzse af LU0 uvg/al as

s o o ke

@c:m?a:ed wise 240 ugp/ml 2f %=s zlasmz-derived vaczine, s similar Tz thas

oo
e

. the pnlasma Jerived vacsine.

- % - & - - & o 5 - d @
e he considerably mere antizenis with ernhznged lamuncgenlis geTtaacy.
Evarid vageimiz viruag vgcTlne
H o * " i o g oo s - 3
Fomtenwial live  vazezines usging recombinznt viesiniaz viruses  nave  Leen
3 & ww w e - - - ¥ & o S oo < A ] - - w0
songsTruncad for memagtitis I, and zlsg Tor herces sisplex, Tglles anc STheErs.
T o e rew * k) < < w0 S 2 4 a . N - - L] P onont00n o © Ead
Tersizn wvirgl, 2NA ls inTrozduged Inmeo the vaesinia SNA Ty TmsTougILIn of
o A - 4 - o & < - ] - - P & - %=
shirzeriz zanss, RIS L5 aeooSopllEfed DY RSEBCLIgTUS recomILREtLIn LN DEals
. @ - & - - > don - - - P ] 2w Femm e 0o - *
gince the large sizs ol the zerome 27 YELILRLIE YLIUS .85, .00 TEZe ZaLTE,
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precludes in wives pene inserticn. A chimzeric gene consisting of vaccinla
virus prsmote::r seguences ligated to the ecoding sequence for the cdesirsd
fereign protein iz {lanked by vaccﬂn’a v;rus DNA in & plasmid vecetor. The
hep tis B suz'*"ace antigen ﬁadé by vacc:n*a virus recombinznts waz sianilar
or identical in 1*5 zol pt;de compcs;tzcn. buoyant density, sedimentation
reate and antigenicity o meteriazl obtained Irom the plasma of hepatizis 2
carriers.

The recloned vaccinia virus containing hepatitis B surface tigen coging
sequences wers used to vaccinate rabbits. Typical vacciniaz lesions in th
skin and high %itres of hepatitis 3 surface antibody in the circulation wers
sreoduced. Sreliminmary studies in chimpanzees also indicated the feasibilizTy
of using a recombinant vaccinia virus.'The vaccinated chimpanzees developed a
mild inappsrent infection characterised by rapid develupment of anti-HEs and
anti-HBe compatible with a secondary antibody response when challenged

3.8 - . . . .
intrevenously with 10 chimpanzee 1D, 50 units of live hepatitis B8 virus-of g

heterologous subtype. Although the chimpanzee had little or ag cirszulating
an:i-—h‘as'after vaceination, when %the recombinan®t vaccinia was growing in th
skin, they appeared immunclogically “primed™. As a result the chimpanzee had
s brisk and sustained secendary antibody response, presumably due to newly
synthesized surface antigen which was produced after chalienge with live
hepatitis B wvirus. Antibedy to HEsdg of the IgG typé and the anti-a (the
group determinant of the virus) responses vers detected carly, which is consi-
stent with the znamnestic nature of the response. In this context, it is
imterssting to note that priming of neutralizing antibody production has been
reported .by vaccination of rabbits with synthetic peptides of the viral

" orotein I (VPI) of poliovirus, as described helow.

J t present, however, thers is no accepted ;abo'atorj marker of attenuation or
of virulence of vaceinia virus for man, not only in the host dirsctly
inceulated with tle virus but also afier seversl passzages In the sanme .
species. Alterations im the zenome of vaccinia virus which are concomitant
with the selsetion of recombirmants may alisr the virulence of the virus and

- dos Ao 4
gene of %the virus

]

g2

= haz been noted that isterw=upiion of the thymidine kinazs
by iz@.ser:‘zicm of foreign DNA reduced its virulence for mice. Nevertheless,
changes in host rarmge or tissue tropisa of vacclinia viruses may SCour 2s &
result of their genetic medification ané these czuld be czused by changes In

roducss of the

"
ki)

tm@ virug asnvelope 28 2 result of ke incorporsiion of gzen

Fereign viral genes inser=ed into the vacsoinig virus.
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Tptervational Ziplopiczl Relerancs Meterials svailable {rom e

s

Foed
B
e World Heslih Grranization, on TEEUES

{see Lists of International 3iclogical gerandards, Inter
Referesnce Preparaticns, and international Biological R
World HealthEOrganizatien,"Geneva, 128

of
Y
™ of

enzl Biclogical
ence HRezpents,

s

13 enti-HEs/ad, By sErim, goat; frezen

s

2} Serum panels for +the detection of hepatitis B3 surface antigen (HEsAg),
antibodies to HEsAg (amti-K3s) and its sublypes; numan {rozen sera:

a) HBsAg narel (17 serz}

b) anti-HEs sanel 1S serz)

¢

c) HishAg subtyoe sanel (7 subtype gera}

d) Saeﬁglantiuﬁﬁe ranel (3 sera)
Held and gigteibuted by Centrss for Disease Control, U.5. Public Fealth

o Service, Atlanta, GA 30333, USA.
B
3) Additional antisera o H3spg subtypes .
a) zhti-HEs/ad serum, wuines pig “
b) anti-HBs/ay w " #
e} anti-d3s/far " rabhit :
d) anti-HEs/ad &~ grat
‘ e) anti-ESs/ay * _gost

Hetd and distridbuted by the taternational lLaboralery fur Biological
Svandards, Central lLaboratory Netheriands Xed Cross flood Transfusion
Service, Plesmanlaan 125, 1L0E8CK Amgtarzam, The Netherlands.

5) Hepatitis A Immunoglobulin (f-neze-dried fractionated human plasma)

iy
d - 100 -TU per ampoule

Held and distributed bY rme Intesrnational Lehoratory JoOT Bioclogical
Seandards, Cenmtral Laboratory Netherlands Red Cross Blood Transfusion
Service, Flesmanlaan 128, 1088LX, The Netherlands.

&) Heratitig 2 Immunoglobulin {frasze=dried rrapvionated husan clagma;

- 20 IU per amsoule

Held and distributed Y eme Incternaticonad taboratory for Eio
Seandards, Central Laberatory Netheriancs Red C(ross Blood Tran
Service, Plesmanlaan 128, LDBEIX Aams=erdam, The Merherlands.

7) Heratiszis A sntigen (In sreparation’
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not they ,;:re alse positive for HEeAg, provided thess pec;ﬂe have adeguate
standards of persoral hygiene. In some countries, persens who are HZsAg
positive are excluded a?om ar»as guech azs dii al;;sié. +=gnsplantation, or
oﬁcclogy . units where !.arée m.mbers‘“df immunosuppressed patients are
gathered znd c::;nsidez‘abla volumes of Bblood are used. Under these
eireumstances, 1F infection with HBV -occurs, eme infection could well
wecome sncdemic in the unit.
Ipn the rare cz2se of a health care worker being shown t2 have been involv-d
ip the transmission of hepatitis 8., an inves=igation of The 31 "'cx.xms.ancss
invelved should be ecarried’ out and sppropiate measurss to prevent further
rranemission undertaken. i
- Add.‘.tiona. (‘nterna.iom- reference reagents for standardization and. control

ey of tests for the various narkers of hepatitis &, hepatitis 3 and hepatitis

pelta should be preparec.

- The WHO Regional office for Zurope should improve +hme inforaation system ..n
the f;eld ef wviral hepatitis. thort reports and inforamation iltems nay :‘cr
this purpese be p‘ublishad in the Hepatitis geipnsific Memoranda.

“ . A World HKeal®h Organization manual for the currently used ruutine.
laborater*} tests for datermination of markers of vical hepatitis zshouid be
developed and be made available &tz the vireological jaboratories of all
member states in the reglon. ‘

- Opperrunities for reaining on an Imdividual basis of 1sheratory personnel
should bs made aveilable im appropiate l;borataries by the mzfa‘nar gtates.
Begional or national training courses ghould be arrangsd in cases whers &

specific need aight coour.
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