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Ieatg`oduc ofl 

The old heath Or a.mzat Lraa (' 07 has bees active?y involved in -he i and of vjViral s s tW bis for about 30 Years and has facilitated
by brain ~~ m Zroups of expert together^ to share i i r.<> t rOften before it hLs aPpe ed slsewhsr° , and a p~:bli,sh °their de 0~.s as a series of technical r ePdrts and p per , j5 repo su na armi ,  

di,scus ons held by ~ a 
ss $'3e 

a group of experts convened by the O 
or Europe to review the rrcps a Ob tjv on he t , ie9 s pa pis the i'r^ of the 1H0 Glob He ti tip ° Pr eg and -tea consider specific targets which should be included in the r egio^si Ste ate , 

dig ti t for s of viral hepatitis are  ref  sd to as hepatitis A, h patitds a hepatt C de ,  ti t e ~t~. bTha a ®y_tMCepideri0) hepatiti 

h~p~ mi. tms a ore—A, noa° p, All these riot g ~,~ s s trir°ai hepatitis in a Community but not be recognized 
bcau5 of th e high ine'dernce O or a i t r io as well as the lack of sF e~im i tests fo h sp t? t®s non A, ncn .3.

The pa eseflt report does not at°t npt to rsvi,s tai oOmplCx problem i 
nor th e rapid advances which are being made In r esemr z! and 

is conf aid t0 iaProvenet Ia surdv ofall fore of hepatmt s and to strategies for the: prevention and
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immuni tea.' the m . rative effort % yr d 
~~ dm~eie ~ A ~~~~, b~e  ~ :°'~~4.R ~ to

reference ar t crsa for antg ,.HAV and anti KAV M. Stmncar 
 1 of 

are 
also 

, ooY.rir ed  sal th ev^0" t5 to ea cf various ,i"1ri7' t".cglobu in cl asses Of 
Qty -4 AV for .use in potency ndand przf _1 c®ency testing. 

Diagnostic Criteria for hepatitis A 

Hepati.tia A infection is associated with the cl a.a, syndrome of acute 
hepatitis occurring speradlcally or in epidemic form. The ~d iazncsi .s 
confirm th e  um a C 9L3da

of` tha 12 class ( mats.—XAM I °) . 

M NE $ c1 hecati ais S (ME) infection 

Exposure to h patios virus (, VJ resat! reau!t uaually in an acute
infection, which may be s'ubclinical or symptomatmc. A prbportiar, of 
infer micras do not resolve B and these individuals become persistent v rates
earrtera, Persistent carriage of V may be aa;ymptomatic or associated taxita°s 
the development of persistent Or chronic active hepatitis. Heoati wis a 
sum face a. tizers ( a: ) La the orimarV t es t for the cais of heoa.ti to 

e,., 
s

Differentiation tet°,peers acute infection and the carrier a tate, is of ciclinical 
and epidemiological importance, A ty a mA t,i.~„°y of WA2 d tie r s

the as ,~...,..~...« 

Hepatitis B e antigen ( eAg) wriic?h is derived from the hepatitis 2 core 
antigen (w9~cAg) can be detected in serum with sensitive radicinaunoaa.says or 
enzyme i.7Btf3t+Pacaaaays in a °acs k all cases of acute e^ai.i .a w B infection (Table 
I). it normally disappears early during c r. alea'cemce B usuail`J' s f o`m ag 
disappears, and it Mn also be used to predict the course of the di.sease.. 
HSeAg in the serum indicates persisting active viral rep°l{cation, arid most 
sera with a medium; to high eAg .maitre also contain measurable = V :NA 
pe ymere.se acaivity and complete virus carticles demonstrable by electron 
microscopy, n ,cod of suds xat em ts Faust be o siders? 

i K 1V yec 
Disappearance of Fe4g and dev°eicpment of antmbcdy to ,.Be,Ag (ant e) are in 
general, good prognostic :markers but do root guarantee ccm;2ete clearance o f 
mm V. _.a____ _ eccea_ra us=,,1 late, somet~ mes only seve al ~:oaat S c a sear 
s, .er ° a d nce  of isappeara '..° .. _ _ d. -mom _ r  . an d 
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Dra g s o i" he~.at_..Ms Delta iAlec om 

N epati 4is De'ta ( ) is ca zsed by the hiepatitie delta virus ` DV) , a 
defective pathogenic hepa.totrcDahic a e t which requires for mefectiorr 
obli3atory helper functions provided by hepatitis B virus, The '8iricn 
consists of a particle of 35®37 no in diameter that shares the }EsAg coat of 
HBV. 1t also contains delta antigen and a very snail RNA molecule
( approximately 500,000 relative molecular mass) , This RNA, which is t ;e 
genome of HDV, has no molecular- homology with HBV-0NA. Disruption of KDV 
releases soluble delta antigen and Rt4A. ntibcdy to KV (ant i_de? to or 
anti -MDV) is produced during the i:rfectio~n. The- disease occurs in healthy 

1
• individuals infected 5 ultaneously by H V/H V or in carriers of FBV 

. su ee infacted With WV; sub jec°ts immune to HBV are protected f b ors infection 
,with HI)V.. 

€iepatitis following simultaneous infection with HBV and ! V it ususally no, 
or marginally more severe than infection with By alone, but f tl;ni bent• 

hepatitis has also been observed. 

4ndividuals with are acajtt oar chr onic F5V infac bion established aari.or td 
e. o sure to I)V are the most Susceptible toy f i era ctMcn we ~~a N9AV. ii V .earriore 
may rescue HDV from inocu?a of low *HB J infectivity, which could not transmit 
FEV to _a susceptible ¢ndividual and therefore also not MDV, Thus, the risk of 
in.fecti cry with MDV is much higher to carriers of HEV than to healthy persons, 
muperinfectiora with M'1 can be self'lieaited but more often it develops into 
chronic disease; only carriers of MV can acquire chronic hepatitis delta, as 
per•si  teat MV infection is a condition for the replication of MD'), 
'irans>m.iwsiom of MDV is similar to MB'), i.e. parenterally or by close contact, 
The mnfecticn is frequent among intravenous drug abusers and sexually 
promiscuous individuals. The risk of MDV infection is also high in `,~.sAg 
poswtiva haencph liars treated with coagulation factors prepared from plasma 
pools obtained from several thousand donors, but much less in h!aer^opt i re iacs 
treated with factors prepared from single blood donations or from ,plansna 

pools of only a few selected voluntary donors. MDV is probably maintained in 
given p.opulationis, for example among indigenous populations of South America 
or in. , talda households by the passage of he virus from Carri ers  Cof MB') 

a 

d 

MDV to carriers of M"1 alone. 
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Din grc!is cf he,a ti t a non A, Ion 3 

Hepatitis type non A, non 9 (KNAN3) i tmll a iagncsisdiagnosis of exclusion. 

Type A, 3 and hepatitis 0 dkito) .. cel " be easily diagnosed by 'means of 
zerolo ical assays; However, acute hepatitis occur ring without thee 

ser°olo ical markers is not necessarily hepatitis non A, non 3. A clinical. 
syndrome indist guishable from acute viral hepatitis can be caused by other 
viruses, some bacteria, a variety of drugs, and several ~;Clr—i"lf ec t' ve 

diseases of the liver. 

moth --pateis ®mare v ruses (33V) and cytome alcvirus (CMV) can cause acute 
hepatitis with ,jaundice. A typical lyr°:phocytosis should be locked for and- a 
slide®test for heter~ophil antibodies 'as well as speoim is tests for E3V 

markers should be performed to exclude E3V infection. Cytone alovirua 
infection can be diagnosed by testing cerus for specific antibodies or by 
culturing the virus from urine, 

4epatitia non A, non 3 include the orally t ansma ~med hepatitis A-like 
(epid.emim non A) and the parenter°a? ly transmitted hepatitis 3-11ke ferns. 
Attempts were jade to propagate an etiological agent of the A-like type in 
cell cultures but so far without obvious success. Virus particles obtained 
from such patients were serially passaged in some species of Old World 
monkeys. ,Mogerate ele%, aticn of trans a.r anesez and Inver pathology compatible p y ccss~pati;, 

with -acute viral hepatitis have been observed 12-20 days after incculatfcn, 
virus-liace particles capable of reacting with antibody from epidemic 
hepat{tis non A, non P convalescent tern were visualized in the liver cells. 

Recently, the f$nding of reverse transcm iptase in ' serum of patients with 

hepatitis 3 like cases of hepatitis non A, non 5 was reported and retrovirus® 
like particles were demonstrated by electron microscopy in the livers f 
these patients by, These observations have not yet been ccrrfir ed 
independently 

Diagnostic criteria for hepatitis non A, non 3 

Hepatitis non A, non 3 infection is identified by acute hepatitis Occurring 

either sporadically following apparent or inapparent par enteral exposure (the 
hepati tjs 3—Like types) or occurring in epidemic form following c moor, source 
ouzbreaks (the hepatitis A~1?Je type) , 
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~ _: .s^c.tJlaY QF V'FN r 

Inc ,de -ce and Prevalence data, re i .comp _s to draw 
epide~naolo me 3 sit ation of v;Ael hepattis in the aro® can re we and b~ '~ tr e e the need for improving e ieti 5ur`aeil1an n.ly of the 32 epee co ~atr es are e eportis, hepet°i tip S and non A, agora a (NAaNBteep~retel and ira roany countri.e underreportin g .3 accepted practice tciwe~er dr°ora the data Liven rn Table d tn;t f~ low g cor~clU310 „s ma' oe 

drawn, y 

Accord g to oar-erst reported fi res more than 10 C®C #rri i #` acute C1iflioai vim a? hepatitis 000°Ir annua y in grope coa~tmo~ e dl ~di JS ) and the acts ? ,total fire cer:ain1y urpe ee 2C`O,00O Thepiderni  ;ettern of hepetiti.,e A, , and PANE varies among the European co€z tries ae well aa among the var°ioa.as p p:rletji Croups with eachthrvidence of o rte viral ?tepetl tie in Europe from P crthe and Can tr to 5cuthe and Easter; Countriet i t aa far sa the relative frequency 
aims r~._cee a so 

of the various types of the disease egg cc cc ed. In many countries hepattjs A is the roost common type deg. USSR and Soandjnavan cow atria , whereas in some others (eel . Swm t erl rd ad F 4 pC4) hepatitis 3 is the 'lost frequent type. 
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Hepatitis Delta 

Surveys of HEs.A carriers with chromic liver damage point to South !as t 

Europe an the region with the highest hepatitis 0 (Delta) prevalence rates, 

the preva~emce is wry to mediate in the Mediterranean gamin and low in Central 

and Northern Europe where spread is virtually United to intravenous drug 

addicts aM their ccmt,acts . 

Hepatitis non A, non B 

Hapatitio non A, non (a~AN3) emerges as another important problem in 3;ur ~Ae 

although it ewnsti tutes an average only about 1S'. of all climica ,iv 

recognized cases. Nevertheless this form of hepaU tis is responsible for 

ERs laimated 18,000 to 30,006 clinical cases of hepatitis recognized annually. 

Of these it is estimated that 30% or more develop chronic liver disease. The 

great majority of os t-ta ,sfuaiom hepatitis tis is attributed at ~ p p preset to 

H AN &ir^ s, It is also believed that a large proportion of chronic liver 

di, case is caused by the parent era!ly«transnittad form of hepatitis non A, 

non 3. There is an urgent need for a reliable serological test for the

diagnosis of NAN8 and for surveillance of the orally -transalttecd form of 

hepatitis non A, non 3 among travellers and ether risk groups,. 
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Simp'e her ring of the 

uz ,rccesoary risk of HE'S 

for 30 in ie prefer hl , 

of 5 miry would reduce ce the 

15s a.r uner7tss over a flame twculo eliminate this 

.nfection. Si ilarly, although autoclaving at 12000 
n 

0 boilimg Of :leanaed needles at 10C for a minizium 

risk oar HBV infection. Measures should be taken to 

limit needle-sharing by intraveno'-,s drug users. The use of con oms

hygienic measures should be propagated for promiscuous indivi:tale. 

lc provements in general and personal hygiene have also resulted in 

sm nificant reduc.icn in the prevalence and spread of hey titi  and in 

many cotxn.traes in the European re ion, point-source cutbre a (eg ®oodbcrne 

outbreaks) and infection of travellers to highly endemic areas Corked rule the 

majority  of cases with clinical hepatp.tis A. 

In general, isolation of pa•ciemts admitted to hospital with vtaal hepatitis 

is not required as long as adequate hyglenio conditions are oaintined. 

Incontinent or mentally disturbed patients e;e well as shall children with 

viral hepatitis should nevertheless be segregated from other patient 
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Passivi ?mmuni:2ticn pinst iie^at~tis arith i~or-na,l immuno lobu?in 

The intramuscular adm{iniztration of normal human immun.oglobuliri, contai.a -in 

at least IC0 :,LT of anti-KAV/n1, before exosre to the virus or early during 

i,:ae .Incubar~ on period will prevent or attenuate a c cal ®? lness i while not 

always pre 'oRn ting _nf ec d°icm. This may be followed by pas ve^^>active ~:i14F711s it { e

which could confer prolonged i°tmiunl ty on the individual. 

The dosage for prophylaxis should be 2 I=g anti-AV/kg body weight; mm Specie „ 

cases like pregnant women, and patients with liver diseases doubiin ' of the 

dosage may be considered, 

For travellers to highly endemic areas the Ilowing schedule is proposed 

Perso as Period < 3 months Period , 3 months 

25 kg 50 ItJ anti.-iAV (0.5 ml) 100 IU anti.. AV (1.0 ml) 

25®50 kg 100 Ili anti-HAV (l0 ml) 250 I'U anti- ,tr (2.5 ml) 

50 kg 200 IV ant AV (2.0 ml) 500 I'V anti -5AV (5.0 ml) 

After a period of 6 ecnths the administration has to be repeated, unless it 

is shown that the a ecipient already has developed his own hepatitis A 

antibodies. 

The value of imF;wtogiobulin in controlling outbreaks of infection In places 

such as nursery schools has been demonstrated repeatedly. However, the vi ew

has been expressed that the use of immunoglobulin on a very large scale is 

unwise for 3 e eesons . (i) individuals with unrecognized anic°cerie or sub® 

clinical disease :nay disseminate the virus in the general (i th ~m community, i,i e 

practice appears to be wasteful, and (iii) frequently repeated injections of 

muncglcblgn in some Healthy individuals may be undesirable. 

The available methods for titrating anti- AV make it possibis to uatsiia , 

s tecif.c antibody in pooled .ai.±ud"o oblala,.n Nae a:.armt.ons. .re?.. batches of 

imeuncglcbulwn should be t: .rated th erefore ..or amt« - KA content. 
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Development of experimer;tai Ve,cc °7e5 a. X1 d a gyen Prpard by
ger.e expression and s t; esis Of o1m.&a~FPptijee 

Study beth h Pf9or l ri E a — ds t w PS4 EYk t'y' to h,e_a tL t A

Studies of.,.epider Io hepata,tis non A, ; cry

Ars sawtimate opt of the p  rwe i -o proviae for the develo me t of an 
f rzeac er 51v safe d effa c~c ous vacs One a .mtes tr hepa ti ti.s A suitable for 
e ae l ne in ceptible ,populations. The need for developing hepa~t< tis A 

vecci nes was e; darned d a,I discuss on w't eras e~ h ! ~ 

m 

t• 
r eoermendatior for target groups for routine vaccination, when a vacc ne 
becomes avaiiebie, may differ according acoordig o epidenloic iCsl ,d other 
considera," oral in ind, viduel co tries of the cur opes€a region of 
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3.3 P trine? directly involved in Katie t care working in $ ~mc~aa.,a; 

haemophilia and other centres regularly per etrnin rain,tenance treatnene 

of patients with blood or blood products, 

1 4 Laborattr; workers r lariy exposed to inreased risk iron infects- 

material. 

1,5 Health care ror.rel On secondment to work in areas of the 'world 

where there is a high prevalence of hepatitis 2 infection, if they are to 

be directly involved in patient care 

1.6 Dentirsts an d auxiliary dental per sorrel with direct ~ 
Y'r t ~am,;.~nt contact, 

2. Patients 

2.1 Patients on first entry into those residential instn,ut4ons for the 

mentally handicapped where there is a known hl;h incidence of hepatitis .. 

2.2 Patients treated by saintenance haerr; di-iysis . 

2.3 Patients frequently receiving blood or blood products. 

2.& Patients before r°ajor surgery who are likely to require a large 
number of blood t. sfusions and/or treatnens with blood products. 

3. Contacts of patients with i hepatitis 3 

The spouses and other sexual contacts of patients ;:th acute : epatitis 3 

or carriers of hepatitis 3 virus, and other family member's in close 

contact. 

.. Other ind:cati:ns for inmunisa tion 

,l infants is tom.. to no they s who ere persistent carriers of heva bi is 

surface antigen (: , ) P Cr• are ®a pis ti e as a result of recent w 

infection, particularly if hepatitis 8 a an i sn 8e ) os 4eteriacis cm 

.'pra :re :ncahers without ar.tib:d• to ant eh $ rat_ 2e„ The i, e ^ ri,r.uh 

t . wig for 1 un..ration in Cor.junoti...n with the ad`:niswre"k_er. of 

hepatitis 8 " :"J ccu at a contr __a :rte a is immediately after 

dJtthirk 12 our (geeE. :memete ct a 
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a r 

; 2 Narcotic d inter -,, moos drug t-us er s 

703 tff t reception centres for refuges  and i i anlbsm A®om ar°ema o~ 

the world such as 5outS east  ̀ A ±a where dap tit is very common. 

7.4 Consideration sk ouid alao be to: 

rescue services and selected oii,eQ personnel. 
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Th e gv:Cstion hich antibody or antibodes ains 
W 

aepatitis 5 virus sculd be 

assayed for aramunit ' is important a The to antibodies which i.ndica be recovery 

from ,lepatit'-s B infectwon are antibdes against a ;hepatitis B surface 

antigen (anti-FBs; the neu era licin or protective antibody) and antibodies 

against the hepatitis B core an tigen 0f the IgG class (ant -HBc i G; which 

indicates past replication of the virus,). Both these antibodies may be 

€A ~"-$:F «Si~,••••,•~}~Jm.' » .'~,«' ~g'.,m r~---=~~•z ~ "a ~-^-.i,€d~3`~'a~F$=&~°i..c; s`~~r `-a ̂ ~».'-~'•- a"~S :&~•,••...~.'s€'eb°r~L"~tr` "' ~S", ~:"•--..,". ~ . ~. 

for these tests are available ccrnarciaily, but they are expensive..

Screeni ng for anti-HBs has a significant ntuAber of false -positive r°eactiens , 

particularly if low titres are accepted herefcre, reliance on a low cut-off 

point, for example s le-to-ne ative ratio .S/N) at a value of 26l for a 

positive reactfon, nay r°asul in some susceptible persons not being 

immunized. A B/N value of 10.0 rather than 2.1 should be used as the cut-off 

point or co aparable thresholds if other tests are used. R.nti-F'4s tithes aculd 

be better expressed in nil, i-international =nits (m Iii) per ml seas€^ ed 

against a WHO standard preparation of anti-i° s rather than S/N values, but 

the actual titre of anti.-Hts required for protection is not yet established, 

However, it is es tihated that a tithe greater than 10 a lU/mi is required for 

immunity. It should be noted that the presence of anti-HBc would confirm the 

specificity of a reaction for anti,-HBs, 

Screening for anti-H?c has also been suggested because it identifies not only 

those indIvicuals who have u der gcne a previous infection but also those in 

the acute phase of infection or in the early convalescent period before 

anti-FSs production has beg,,.;n9 Individuals negative for antIKBc should be 

vaccinated. individuals positive for anti r c would need to be tested i n

addition for anti-HBs; if negative for .nti•--Fags, they would have to be tested 

for FBs,Ag to determine whether a carrier state exists. If this system of 

evaluation is used, only those individuals positive for both anti-HBc and 

anti-HBs should be considered inmune. However, this more detailed fern of 

retesting depends on the availability of adequate laboratory fac litiea in 

addition, testing for F=B.sAg may not ce acceptable to health care personnel 

and others because of various social, economic and personal reasons, ore 

solution is to examine sera for HBsA.g under a strictly ccnfiden ial code in 

order" to ss::abl-®h whether annum zati.er. is 4ecuired, and secondly in case a: 

a later date the inadvertent t finding of a HBsAg carrier state would be 

ascribed to the vacs_ :e. The cost of pretesting could be reduced by 'using 

only one an tibody teas, either a.."e ° _4 a or s' i r o. then ;oaawb.e it as 

preferable to car::r out both tests to determine prior ex;osar'e to .,B'1. °'liis 
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Pol~epeot.de• `vacmihes 

Hepatitis.3 pclypeptide vaccine cont n,inz a.fie hpatij Bant4m epic 
ter °pie vats rf the major non-glycosylated polypeptide of the eur face antigen 
with s no1ec12aar .reight of 22®24,000 and it g c ylated form, a polvpepd°de 
w r ~~""'#64' « ~. ~a .z ~--~~"'~•-"'s~Y~'^. ~~" `~ `~ i~a., "L Lam: t o x: ~' 

individual polypeptdes of the surface antigen are ima ~;xaogenie a and the 
purified 25,000 (designated as p2S) and 30,000 (p30) acleoular weight poly 
peptides are effective ai f n , The subunit polypeptide vaccines have been 
tested for safety, i~arn,nc enicity and protective efficacy in sr.:.scept.ble 

lypeptides in Mcmcneric solution in dete,rient are not a suitable form of 
P vaccine . C quen tly, a method of detergent removal which allcai membrane 

pol epti.des 'to reassociate into water-soluble protein micelles has been 
developed. Protein' micelles are ag re a.tes of polyp tides arranged so twat 
the hydrophobic : egions are sequestered in the llzter for of the par les with 
the hydrophilic residues on the surface so that the resulting particulate 
forms are water soluble. Comparison of the irwmunogenicity of hepatic, s 3 
amicelies with the 22 nm particle vacc±ne in a nouse potency assay showed that 
the ;n i. cells elicited a more vigorous pro-tect,ive surface antibody e esponse 
than the intact 22 mm spherical antigen particlss at all dose levels tested.. 
Saaetga tests and protective efficacy studies of the micelle vaccine in 
no hum ®rimates have been completed and! clinical trials arc in pro ress. 
More n...cent'y" polypeptide micsilas have also been pr epared from hepatitis 3 
surface antigen protein w,xper ed by r°ecoabinant DNA technology in yeast and 
i n me allan ce? la

i, eewthe b~ r-tor binarat :)NA tec .n i^ ues 

eccmbt, nt DP4 techn cues have been used for sx;r"essI® herAt_ a 1 e •~  ,~ s surface e.c 
ant. ;en and core ar  ge in prckar°yotic cells (same- c a eel , arc leci ns 

IubJmp ~i1;-) and in e;.akaryctic cells, such as mutant :mouse 4 cells he La r ma calms, 
CC E cemms, C92 cells, and yeast cells (3actharo crow tr, e,,. siae) 
"£°r;esae studies have established es'tablished the nucleotide eo e tide ice of hepatitis B and 

the crzaniraticn of the viral gemone. The

pep' .ce r:mcadlag frames"°, 
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precludes r gene inserticn. A chimaeric gen co iztir of vacc a 

virus promoter sequences ligated to the coding sequence for the desired 

foreign protein is flanked by vaccinia virus DF A in a plasmid vector. The 

hepatitis B surface antigen made by vaccinia virus recombinants was s mila: 

or identical in its pclynd•sptide compositicn, buoyant density, sedirentation 

rate and an tigenicit„ ',.°o rnater°ial obtained from the Alas-a of hepa em : s 3 

carriers. 

The recloned vacci:dia virus containing hepatitis D surface antigen co~thg 

sequences were used to vaccinate rabbits. Typical vaccinia lesions in the 

skin and high titres of hepatitis 3 surface antibody in the circulation were 

produced. . relimir ry st!udies in chi.mpanoees also indicated the feasibilitsr 

of using a recombinant vaccinia virus'. I The vaccinated chin; ancees developed a 

mild inappire t infection characterized by rapid deveg pment of ar i-M s and 

anti -.. c compatible with a secondary antibody response °®hen challenged 

intravenously with 10
3® 

chimpanzee ID units of live hepatitis 3 virus ofa. 

heterolcgous subtype. Although the chimpanzee had little or no circulating 

ants-K3s after vaccination, when the recombinant vacolnia was growing in the 

skin, they appeared immunologically "primed". As a result the chimpanzee had 

a brisk and sustained secondary antibody response, presumably due to newly 

synthesized surface antigen which was produced after challenge with live 

hepat:.tis S virus. Antibody to h-EsAg of the IgG type and the anti -a (the 

group determinant of the virus) responses were detected early, which is consi-

sLent with the anamnestic nature of the response. in this context, it is 

interesting to note that priming of neutralizing antibody production has been 

reported by vaccination of rabbits with synthetic of the viral 

protein I (VP!) of pol ovirus, as described below. 

At present, however, there is no accepted laboratory marker of attenuation or 

of virulence of vaccinia virus for man, not only in the host directly 

inoculated with the virus but also after several passages in the same 

species. Alterations in the ganome of vaccinia virus which are concommtart 

with the selection of recombinants  may alter the virulence nor of the vlrus an d 

it has been toted that interruption of the thynidine kinase gene of the virus 

by insertion of foreign DNA reduced its virulence for nice. Nevertheless, 

changes in host range ge or tissue tropism of vaccinia viruses -ay oe ur as a 

result of their genetc modification and these could be caused by changes in 

:e virus envelope as a : ezuit of he incorporation  of gene roduc s of the 

foreign viral genes f,nserted  into the vaccinia virus. 
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t {jf f

nit t y are a c p• iti'e for BoAg, provided th people have adecuate 

5 t Mdards of persM' l a mC new In ecna c ntriee, persons who are X-4A 

d 1.' sin g tm eplantat 0a~, or

positive are excluded from reae h e `~ 

large numbers of imnunCa:appreaaed patients are 

ua~i;.a ~r~Zen~ La re 

tethered and cons .derable voluTnes of blood are used. Under these 

rircU taracee, if infmcti°ra with _V • occurs, the infection could well 

become endemic in the units 

In the rare case of a health care worker being ehcm to have been involved 

n the t: ari iaaQn of Yzepati ta 3. on hive tjgatiOfl of the oirc stancee 

involved should be carried" out and aPpropiate 
m i re to prevent further 

tr a niaai0n er°t e

dditi nal irster ami n ferenOe xeagenta far° standi.d±zation and control 

f tease for the varL.oua markers of hepatitis A, t pat i  end Yaapa i is 

Delta ehould be prepared. 

The ' r  iar el Ofm ire for Europe should .improve the information eye tem in 

the field of vi ral  hepatitis. Short reports and information items May for 

thie purpose be publ_ h d in the epati wis Scient1,fl.0 Mamorandad 

A world Health 43x- 1 oatiors manual for the currently used routine 

laborattary beets for detarmidati0f of markers of viral hepettt°°s Should be 

developed end be made available to the vir.ologi,Cal IIaboratories of all 

member states in the regions 

Cppor r1ltI for training On 8n fndividual basis of laboratory personnel 

should be made available in appropia.te laborator^i by the member states 

Regional  or natIonal thaining courses should be arranged in cases where a 

specfc need night cote 
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