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VIRAL HEPATITIS

Report of o WHO Svientitie Crup

seneva fro o

A WHO Sierdific Group on Viead Hepantis met 2
30 Septemibes 1972 Dy 81, Takabe, Director of the Division of Com

seases, opeoed U6 meeting o behalf of the Director-General

mie

ENTROBUCTION

Hepati
Workd Thealih Organization soon after its esiz
Third World Health Assembly reguested that an
canvened Lo
nmentia
A secead Commities pablished @ furher weporc m

Ton these repores the prablems of what are now desipuated vical hepatitis
A (zpidarsic or infciions bepatitis) and vira) hepatitis & (serum bepatitis)
were each consideced in detail, ilowever, becaose of the discovery of the
Austrahia in 1961 and 15y subsequent recogaiion as & specific
morker of infection witi the sgerd of viml hepatitis B, theeahas been grent
progeess 1w the anderstanding of the elinical, epi gical and irimunelo-

viowr of this form of disease. Ry 3
zco Tuch less progress. in the understa
ere fave besn soms adv

was recopmized as s serfous: public healtic problam by the

and i1 1951 the
xpere Comm b
nsider gpidensic and scrur hepatitis and (o mske ¢

public beaith importanes, god contrel of
should he:consuited.

The roain bady of (his repori deals with
ject is 10t o ghasis bet
in knowiedze of the discase. The npl different g
athr nd social groups an Gues o1 imepsuring
ant:gen and antibody. are described. The present status of efior
eagife (e vouses) ntissus sulture and in acol@mnan prindtes is vecorded.
i riopathology and dhe possible tnfluence of genetic Tuctors are
viewed. The peotiems in blood tumsfusivn services, spsiial groups
of parients, and al staffs are discissed and recormmendations are
mage on the use of tests and the applcation of control measuras, and on

il hepattis B, abihough the
iaced on recentadvances

S

S Hik Ongevehn, Rep, Ser., 195, B, 62
2 i Hith Gz iz, Rep. Ser, 194, N
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8 VIRAL GEIATIES

the aress to which Turiher redeqrch mmight profitably he divecied . Ao atters
nplify the termmoiuga’ of hepatitis, which has been can-

i

Tused for many j

Kaowi inere:
appearing almosi deily. Refersaces have ther
and in the k0 reviews and papers givi
of cucrent

ing and new information is
efore bean kepi 10 2 minimum
¢ practical informat

THE TERMUNOLOGY OF HEPATITIS

As shown it Table 1 there are a divltitade of terms for viral hepatitis
Unti} recently ditferences between the two main types " infectious” and

1. SYNONYMS FOF VIRAL RIPATITIE

Vical hupetia 3

riotharapy hapar
) -heantis
4 hapatitie
tive higaiitis feite qetigan hopstifis

s
jaundice

('rhmm infgztive besotis jainoice
s (niroo B)
lisy (HEQ

tatenze wplsnicun P hupuly

Infectoas boaztitis Past- arsnnenamm iundico

Intactious pusdica Post-tanat s RAsA? s
ot

Selvarsan jaun
Saru (482} hapatitis
Serum hsgatitia {
Serum jaundics
Syrlngo jav
Sxcinzet

w4 nepatitie

ranztusior hapatie
Teanst 2
virei bopatilis 1500 8

‘ellow fevar yazaing hepatis

e of
s af

cal observations -the it
sfes of stusd

serwim ) were dependent on
fection and the peviad of inguha
nission in human voluntzers,

tr

SGH.002.9751

REPORY UF A WHO SCIENTIRG GROLE 2

ninology of e antigea

The discovery o:‘ thl: assc-; ‘ior\ between hepatitis and the Ausiralia
antigen has pera cal methadt with which 2 propoction
of patizolsand ey be deizcted

Althoughatan earl m‘m‘m'
y e he so cmled * serum ™ hepa-
4 that bepatitis could be Broadly classified wrder
antigea-posttive hepatii i
€ ?\cpa» i, Hawever, negaiive resuits couid Be due to a varicty of
atzd [uctors joclnding rmauvely psensitive Ineihods, tack of good
different nofigenic determinants, and the testing of ssrom speci-
mens at different times in the course of iliness,
iy of the eniny Australia antigen s ackrowledged, bt i s
5 specific then the nwme Ausiralia antigen could
s i Jw\ an wnwsual ssociation With thal countey.
propasal has beea (hat the L“:-unahur hcuan ‘associaxed

An alicraart

o be w:
ha( prove o &y spec- or otfer types o hepa the term hepatitis
associated aniigen wiil create g“ea- cﬂn!uuu'.

Gpo as 19471

,m(ia antigen be refereed o s
hepatitis B antigen {HS Agh
und the corresponding antibedy as
Tesminelogy of the disease
The teririnol ogy of the wotmal discase is more The generat

(mn viead hcpa is tefers, by coranon wsage, o B aused b, two
wituses. although i s re: o that ofher vituses may wiso

ino:

viral fwepatitis tvpz A

Yised hap

i tupe B,

ubs oot busfuriond
hat thess (wo type:

epidemiojogical, and exper mental evidens
of heparitts are caused by autipenicaily

81693,
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iy VERAL BEPATIIN
distingt ‘i‘,\‘/MG -2 3t s appreciated that it {3 not possible 1o wdionate aver
putient with hepai to cne e of these two groups and that vira! hepatith
infections exist th 1!;, some af w]-uh v becn
ized. This is u
a6d pathel

Viea hepari by the fazcal
orul, purenteral. . The virus is prasent in the
bload durmg the cru!), acnte pume of the infection and iy exereted in
{ furing the first | 2 weeks of tie
on f.:r inger perivds not heen estahlishad.
rajor prblic health problem, occurdng eoderaicaliy
alf parts of th wur]d wth frequent reports.of minar os majer epidemics.
Comaon scoree outbreals arc most foquently initiaied by faecsd conta
v of witer amd food. However, spread is by persan ta

GASE o and a possible s of
y patienis roay
atent.
b-» dppropiiate presa ions, which
pm&! of exerets, and the
use. Peoled
hui’lm Am.mmuulobup (a-16% thcn at 0.02-0.12 'mi/kg body weight)
adminisieeed Before @xposure to Vims or eddy de the i
i0d prevenis or alemn ical ilimess  Immanogi
not always prevent inf type A vires, and an
orf subclinical hepatitis m la—‘d ta nmlangv:d ity

t

Attempls 1o identify hepatitis type A ayent(s) by immenological methuds

At present theee ate no spreific tests for he: Pa iv

the pres ercc ef an ar-uz.,n it ic b

** Milan antigen ™ in the sera of patients in th

vias geseribed,  Although if was first thought that th

mighit be spedfic, fut showed i to be o lipuproiein, 1
shnorgl, faeking spectliciy for hepatitis bpe A

1WA Bk Org. teclic. &4y Ser.y 1953, N0,
3 Bui. A ik Oy, 190, 42, 9RT-992,
S Wi Hith Org. techa. Rep. Ser.; 1965, No. 238,

SGH.002.9752
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from pati
arm'n)v Wis 2350ciates

were not ohserved

b bt ancther was
Antiscra against this antigen were
prepared in rabbits ard grinsapips 2ol yielded ome snoours i
However, antise: ep(ln:d later bebiaved errat
with the faccal amlgen could not be feund tn 4 larg: < puibreak of fepatitis
wpe A in a closed popuiation. Swudies of this nr.rs,',en are continuing.

One c“mpurve'h c!
shown 10 be ant

Tissue coltore studics

All of the many atierapi
Apeot(s) in col and orpan

10 isolate and propagate hepatitis type A
ures have been unsuccessiud,

Trassudssiost of hupstitis type A to hoiosn sulimtcers

Stadies of hepatit
o G beik £
i differenves,

ionleess demonstrazed the roates of
rpes of viral hepatitis, helped te define tieir fmmunio-
clocmined ihe efficacy of humaa immaneglobulin
3 hepatitis ¢ wnd established some of the
sative ager Huinan volunteer studics were
restricted in th, pas d should cotions te be s in the Tuture—by
potential seriousness of the disease ; the rules for conguet of Imman vl
tedr experiments shoulth be ashered 1o strintly,

Aniwal shudics

fn the past 2] attempis 10 tran:
andnzul species, ineiuding nsabuman
results, (Rivasidnig
inoculation with

hepaiitis types A and B to maay
rieaies, fallsd or w=k‘e(. pLs

seauently more than 40 s
Joman be" s dc e cmta“ with

tees of eases of virgl hepatids in
phunian primates wore teported.
n ..sslxiasion with racenlly imported

wonkeys wete also invalved in a tew of these spisudes, It could et be
d whether the respensible ageats were oF huraon ¢r ponhuman
oxigin As aresiit nf thse observations, intorest {n exverimental
teansmission studies was revived and soulwonan primates of diffevent
specics were again inoculated wi i not identi-
fed a3 vipe A or B, Histologival liver chaages cempalithe with & dingnosis

PRSEO0001968_0007




VIRAT, HEPATOTIS

were eoported o
patas) mzm
(Cere n,rl. e

‘roglo:/vm}, young patas
JC‘;"d\ rorg

Human
IArIosel
prssed. i sexie

ca Jabamatorn
ant o r!‘il‘.fcr‘t

. Spp.), mm:.,«i v-m
fram nmwi Lo «'vi.ml LS

1 with ll. ame strain of l.cu‘.u.xa virus but they were
nt 1o mioc'xon ith another steain, Aiempls 1o
Jescent humnan of MArmoses $3R
'q:c(cssfu] '“l«r hdnvﬂ sion studies were challenged by o groep
ed in MALHONLS 0

i
than tra ta the noaauman. pri

In o2 semez of studies not yot pedlished, mormossls were
ther with the acy crum of a hwman volunteer previgusly it
with the Willow styain of hepe tugc A agent, with the
cuavildscen the sanee volanieer, o tuee of nevle and
canvilis {5 socuigied with (he acste phase
| 10 developed hepatitis. Mooz of the & inasulated with the wonvae
cent seritm showed any signs of heparitis, and of the 8 animals inoculased
wﬁn thr: mixinre uf acute (md <envalescent sr.‘:a, 7 remy

z
>

saro)

Lieciron micrascopic sindics
Atempts W0 demonstrate hep

failed. The sigaifical

arin the sera 5\1 some 'ICpA nts. has recently been d

caasyl celationship with bepatitis uppears doubtfal, sim:

lbu '\ee Touwnd in the sefs of patients with other di

» iinbardt,
N e, 468-472.
2 Parks, W, P. & Melax
 Packs, W P., Maln:ol
Adeoty, 1. & Cusurze, A,

Wolie, U., Junge. U, % iioknez

SGH.002.9753
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VIRAL MEPATIVIS TYPE B

Exidribution and prevalence

become generally acccpied, on e dasis
vieal bepatitis i
of rhe warld whate there
thevapy was frequenily
settings wers thought o
01 hc satits [ aniigen; tog:

0{ wansm

Hits zl("ep d
u:unn & A,\pa: ity spevific 2
or past indsction with the virus ol bepaiins 8,
disteiputive simikiv o tat previowsty ats
Hurly serological supveys
technigué ¢ i

FRMOE a6

evidence of cuerent
d fos & worldwide

servevs '«ﬂ sefecied «>rnu'v~.
:pam:ﬂj healiny individuais in Horh
F.sm,/, K OI Oo %, "'1 wmnamon v 3-20% in
intormation is
would

iva und Wes
pical Africa,
available from se

;:—rnm ey m]IL!JD]‘ of the catier rate

of the aimgen i

en jy detected \.ala of
hifdren aged 5 1S ye Tt s zm“l)‘ foand

et (he age 6 ‘»{,}r(v\ The peeve nl'H‘c anij

tiving in soroe bopical countries e thaa in thost in tempe

but is considerahly lowsr thas in the indigenous p'»pl:muon in nll regions

it n is detected more froquently i males than i ferales aid

ral COMMURITCS

Fir the p

de B hepatitis we stinguished by their
penud o 1::-:'.0&41011 s for type A and 60-180 days for type B,
imany recont studies i experimenally infevind voluileers, iei-
pvcns of blood, and others bave revealed aomich wider range of incubation
petiods for hepatit’s type B. overiappiog witls fhat of hepatitis 1vpe A and
extending up to 150 days

204G da
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“ VIRAL HEPATITIS

Modes of transmission

djar

pacticvlarly with wegard W sonicol awd R »em o i
healih e Lionited early attemipis to demonstrate

by #he teansmission of hepatitis B by other than
parenteril !"d!“ﬁ and m\.l materidls o hies ’hm bl/_\,d or Blued products
apperred o give o siudies, W
carried oot ﬁcfo.c seasitive Siochemical mdu.:nof\ ol' livee damage such as
SECUm enzyme astivily were avaiable, led (o apparent ¢onfirmation of the
cancept of parenteral transmission aloas. This was ot seriously chalienged
wntit 1957 when it was demonstrated that serom containiog the MS-2
strain of hnpatma Hevitys was infective when given oraily.

The resutis of tests for hepatitis B antigen soon suggested that parenteral

transeission aione coold nor cxplain the origin of ail hepatitis Lyp:
infections, Wudng the pest few years there kave
pressnce of hepatitis B antigen ju safive. wrice,
bady Auids. Most of these have been very
sone covid noi sebsequent!y be confirmed. Slace blend may contaminais
any of these body fluids under eertain "ef}‘c‘cowl conditions, their paten-
tigd importanee as venicles fog { .m(t ae di fed, bui
evidénce of th s still not availabic. Similar nereai tranipizsion s a
Urlncr study
of hepatitis B infestion hus fong been
suepected @y a means d maintaining the ageat in f
reteny siidy, tan n of T 5 B antisen
Wwag B infection
between the e.gdh oxenth of gestation and the zod of the second monih post-
parmen. Transmission was less common when maremal hepatitis oceurred
eacher i pregnancy. Adthough the mode of iransmission was not
the transpiacental Tonte seemad the most Iikely in a few instances.
was ey ferm curringe of bepputis B amiigen {n these infasds,
t nin clindeat evideioe of hepatilis.
L s ne'mri'nclc. 100 early (o assess With bartainty the reladve imporiancs
of traiisglacental 2od perinatal bunanvssion. of the hepatiiis B ageid Hom
mother ant, Transmis wfants By raothers
tic carviees of the antigen zppears to be inlreguent,

Although samé modes of cransmission of hepatitis type B infecrion §
ihe tropics are similar 10 those in other parts of the world, additional
factors ogy b of imporiates in these regions, These fncinderitual circtm-
ciston, iattesing, el ise, and the hvze of nlnod—aummg Se The
iole oft tihng iwects in the transmission of e ardigze mqy wiker
ipvestigation, No consisteni assucinGon lias been m.md between the

T oscope and

1t
Tatively common when the m-'hc- had a hepatitic t;pt

5
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notiheation of hips
rains i -’\m A, V:h
may pl
thatmui.lph during !hc r:unv seasén 'na» n«/t be mmw L Now Guinet,
the froquensy of bepatitis B antigen wes not found fo b~ corretated with
i Guite activiyy or altituede. whereds the frequency of artiorinus aati
Bodies showed astzang sorrelation with o184 activity and was nversely
fJuled © n!zitu T'ncru is a furiher report, ved to beeonfimed, that seme

fitis of prevalence of hepati
is dm: ot et ud the po:

immne.
1of rbc gutof eulicine mosquitos
ive bloud or serum wnd the
anmu pesaisted (hc fmen Cor 10 dovs, The antigen then disappeared but
ccappeared in the salivacy glands afier 3 weeks. Antigen was also '\»:lec’t-lhd
£ ihat

anather stody mosquitos canght in- West Africa
i by counter-i I phoresis Anunc.l was defcoied
in Az« pools of mosquitos from East Aftica ongd in 18 pools from West
Africa. The species of mo: i
included Mansonia gfrican,

Aney
A pidli fusc

rizaento tiens, and Culex pipiens fotigans. Anbipep was
alse detecied in acder yfricanus, which geldom bites man, n Hemi-
ity 4610 ch does 3oL bite man, I another siudy, Aedey aegvpti
Tnosgaitos were fed on a Shrovic carder of hipakitis B antigen and on a
hull)“ subject. Thc 21 i r.uv;»carznu of detestatde anbgen i the

wau!d haw: ;mpur:anx cpnde.-niolov { ropiivations,  Criteria ¢
ission wordd ke the o of mwitiplication of the virus i1
the aﬂ‘lmmd and ability 1o evidence is no t yei

generally agreed that noi wll cases of posk-transfision hepatitis
i The pmpanim: due 10 hepatitis B

Howevet, ds mo't 14"pn{‘l|« H corrigrs are el
doriors, he prapochion =l tases due 1o other fv?es of mpa itis will incrense.
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1 of a shronic
i staie have been chser Qinenance

meog sther wed i patients--including
with condigions nmpuceuca by temporary of peting-

i arad
thoss in institution:

neut immuactogicd deficieray. sither as part of
or as 2 rosult of ppressive therapy.  Bres
inf 2 seapratic use of M.ml

hm sontact with othec
raled out.

Chagiog pabizms of jfecting jo eoctan developed. coanbyies

During the past decude musked shifls in the wye- andt sex-speeilic rates
= have been observerd in the USA and seme Evropenc couwntries,
These changes were u\\;ec,uenll\ fond 0 e due to an increase in the
number of hepatitis B particuiasty 2 iesin the 1 5-29-veor
age group. The infections were not related 1o blood teansfusion or other
medical procedures, These i seasoual
peaks and the ingreasiogly yested o
fikeiy a licil ase of drn s qu 5 passihle Ut in
on: tor the incivased cisk 5 , Uhe soode of 1if
g abasers may frm:m .

o hepati

Genetie. factory

e ph
e carriers of h
wnligen was dependent xu)' o sl)' (O

t
i

agent 'mnc{a,'ed with hepantis B an but slse o
Renozygous state (Aud/4aty of an ntosomal
the ability to maintain the antigen in an individus) sc
waz considered 1o b temperaie pupulw
arcas. Bt hus been fort ggestzd that in wheriied
susceptibility do not vsually o overt nanifestation of hepa but
oevertinless témrain can of the ifecrions ageat.d The interpretition of
previous generic aits yses was based upon tf S > total sxposure
ion o theinfectious agent, shxe only then coukl the etfect of'

the ,«-,m be demansteatad.
Although familial elostering aos

teenfen
“This gene
anmen in sropiesd

ben demonsteated in 8 nuthber
AL ATE mvol. e Vi
on frm motter

T8, Waodside, A, Swisick, AL Y. % 100
62, 33081115

v Blumbeeg, B S,
WL L A8y Bttt A

ace frelizved to hL
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child may afse take place.
sion iy as vel undaieen:
Gsition of the host m,
with w vaiiely of agents.

Subrypes of hepaiitis B antigeo and thelr slgoifeance

Agcordi

5 10 curment

The hﬂpatm Boantigen s not « single citiy.
¥ genic determinant

s u‘c\cmmama appar to he dictated by fhc it
& ageni and are found 1o breed Irue ininstances of
ion and ur appropriacty stdied cpidemiol

gical seibis
¢ sishspecificities exhibit differences in’ their ue:‘g_mr"nc'l (.A:wﬂ)ut](\n.
BEERIC SEMYPes miAy vary In

cistion with othes facrors and i theiv

&
These behave i st presin wly fgLnJ i
cither dor . ¥ 0 oot (s nonrandan geogrupt
brypes with felfowing antigenic characierisiics have been
adr, a: < .

Imorare reaclions

et o ncpamx:wes
wuh thg ».ppamru[_ henign
1ibe serum and the ST
of tverealls of some heaitly Currders of the antiger. Al cu‘a:x'."[ iy
mminelogical reactions initiated by s agent

w0 mitochondria, srmmrl: muwl“ ang
rng proporiisn of pati th pmnanr
hepa: and in 4 lower propm tion of
')*eae varieties of chrone liver discase
wn wtoimmone wislogy. The fraosient appearance
titres of autoimrancs antibodies in acute hepmhs e
¢ antibody is 7ound in 6-80% of
yoe B 1;;».\.”:4 /-\nunuc ear ammcfbes are

b igr/ cirthosis and act?
with erypio;
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18 VIRAL BEPATITI

The iitres of these avtibodies are co
al they ave p

jaf ith the severity of Tiver celt
daced in raspoiise to mlease of antigens
conteast, syecific serow ol Ocies
It titre in Che chronis fiver diseases owdlined ahove. Al augh
respeasinie for the progre of tiver cellor bite duct destimcs
antoantibodies bave nevertieless proved usefu) 3z ** avtoinimens

f‘&"ﬁ S\AR"C 1]
from damzvpd 2
persist at-a iy
not direct)

or

immune Teactions,
tune. Hnwcsﬂ the
b ailowed the
of

freor many paticnls with active
¢ prmary bhm) hosis. The nmducfior of organ-
and cgiluiac Lypeessositiaty Tn thess diseases PKISES
fae concept thar they a1e aufoimmune. Farthermere, expﬂhm-rml active
chromic hepat ¢ heex induoed in rabibiss by tnisunization with exéracty
containing these fiver- fic proteins. Studiss of ongaa-spedif antibodies
in wiral b 1»pazm have not yet been carcied out in man,

A rise in towl serom globuiin and io the immunegiobulin frazticn
accorapanizs both acure type A and aeuie 1ype 8 hepatitis. A risc in dgM
1-',»'(‘15 Jras lx\n porfed 10 reuis hepuiits A bud it in woute hepatitis B,
been published and these may
el the epidemialngical
alions have shown an unex-
hepatitis B antigen and 2 rise it
0. was not defected. A study of
GRG

fiect di(&-m‘,h

Sk
[»Im.lm fall in 1gG fevels in patients
fevels in patisnts in whem the an

g
ihe {2 Jevele in asymptomatic cardiers showed no difibresice. frons
nbserved in 2 nerotal pepulation,

Thc Qgenie sigriticancy Af.mmunu

i nov being fnered-
The effects of
imnune v(vmple\if dcpuld largely o6 the ratio of anfigen to autibody.
Complexes Tormed in ihe presence of andigeo excess are eadily soloble
o rerpam 0 the Grentatio 1 y he depasited in
certain sites xes formed In
thody exoess are Jarger and re v ey be harmiessly
climinated by celis of the reticuioendothelial system, bui they are alss
1hougit to be esponsible for the o phylacioid reaction of the A
tesponse. Tromure-comples deposits have & bigh afnity for complere:
aud, throwgh acuvative of e complenent sysien, h:wc a nnmbec of
patholog ciguelae, inehidi; o wies with release
of dheir lysosomal enzymes, pmdm.m" of hist Jml.vc aaed ki, and aggic
jon of plaieiens will rmicaihombe ratinn, TRtravascwar coaguia-
tion has recentiy been daseribed in acute iiver cell necro
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Studies.of serum complement levels in Tiver disease have vielded varfable
siudly of several components of the compleroent systen in setial
samples of serum obliined during the vourse of avate mpﬂ.\;ns showed
depiessed levels of tots! wmnlvur complement (CHyg), €4, and €3 durt
the prodiomal stage of acute hepatitis L”L 8. These dvm;)
ated with symptoras of 2 type] ity section, e
ot elevated lovls woes son jo antigen-nogative pazents wi
procromal symptoms as well as io o growp with acute nonviral
fs. The levels of Tl were widely variable in gl groups and the €9
levels were norimal.
Cirsulating complexes of hepatilis B antigen and antibody have bezo
demoustrated by electron microsenpy in the sea of o few antizen-pozitive

«of antigen 50 antibody during thie
conese nf type B hepatitis may resuls § in immune complex. Jiseass of the
antigen-excess type during the early phase of tne 11]!\,&5 J‘u.h immune
may be resp ble fur the ch sefn.

syndreme of the prodrowat stage. Later o siate « 'anu‘body-cxcesz may
oceur and this has besn suggested as the mechinism respoosible for same
cases of ﬁ:immﬁn: ks H’o.v ver, it not Luk'.rxﬂv sgreed that

of aetive chrooic

tica to phytokaes

as in acute hepatiti
m;

Tmns:cul (\apr y &
getutinin fas been deseribed 1 th ——
Howevar, varying rssponses vere alyo nioted, Trans-
e was induced by serinit aoindainiog aniigen i &
soult suotber of paum's who bad recoversd from hepatitis B infection bt

& patient who had per mcnr antigenacmis. Soijed o respomd. These Budings
i Yed {e be o udies of in vitro cell-mediarsd INSES

to liver-specific and hcpax: i untigens are needled. to Slaclly the roie of
Fhese resproses dn the production of hepatitis,

The nti

ate aud ehyanic liver discase

s wilh higg
d. Jor prach
15 £

Qi Bie basis of itudieal studies of paties
arbitzary dednition of the carrier state has emerge:
o has been sgrecd that & persistent casrior siate ¢

atigen hus been derected ropeated
earries stule mmay be assotidted with fiver demage.
An increased freguency of the sarsicer state has been descrived in paticuts
with Dovat's syndrome, lepromaious leprosy, aind chronic renal falure
aiid o patients andergeing imowiiosuppressive thevapy, A varying pros
portion of zuch carriess have been foond en nvestigslion to have abnonna:

aittis B, an
al purposes
iduals inwhom
Such a

for more than 3 et
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¥ from minar chasges in the noclens of
erhosis. Two l’ourvs of the chionic disea
can ba distingn d agiees: i NiC PeTsise
ent hopativ Y ase, while chironic ag ve hepatitis
5] confan:' w o the Gl syodrome of shreoic sotive hepaniis,
B often vvcne and the prognosis
Hcku\'e.‘ mm‘::eml,lr: (-ve::ap ©xis en 16 clinical categories and
their patliological counterparts. Ve changes may be seen i the
course O uamroptcaied acufe vi s, bui the prognesis in th
cases js usniily excelent.
haonic g
obuiar i Yy
fnrosis, Tt s not always preseded by a. recogiizabl
ais¢e; hepatomegaly, and minor abnormwlities o
clinical fewsures, hcre is nO progression 1o Cirrho:
ts good, Heprliis B antigen has beso dletected reprataily 1o oply
praportion of such pamnts.
Chrogic aggressive hepatitis is us.\xlrv chasacterized by parsach
nesrosis and irdlammatory cell ind in so-calicd © pi {
totbuticn, tasete formation, aud o varying degiee of l~
Youoy fmudes are mosi ofico affected and the onset rony be nsidions o
acuie, Features of mul em tnvolvenient are frequs seen, Autnanti-
Bodies are freqoently present in the sgrum and iminunogobmin i
usuzlly elevated,  fmmunological Janormnl ies have bech reported inoa
high proporiion of the relatives of such peiients.

"ho el.ol\wg' of aptive chronit heparitis rema;
in the serz of same

the liver ranging it seve
the cell fo severs hepatitis auj

h ized histclogicaliy by preserved

sia slight or no
ble acute illness, and
e funetion ars zbw

s cbseare. The «Yevsvnan

Tne assoclaiion sceins to roflect the prevalence of
s infeciica in he |,c-pur aiion under study. Active chroniz hepa-
is 8 antigen difler from those who lack the antigen
oldar, fitodies are osiatly absent
e m\'nivcmcnt s nat prcscul.
Cryptogenic crinsis may rep a heigrogeacous wroup of
and the enes of .x\.man“hcds“s in some of these pot it teroperste
@ aatGin i liver dm&“c i TO5pOn-

documenied.,

Chronie lver disease in Africz sod Asis

Hepatitis B antigen avd aotibody have been detected in the sera of putients
with chro; r disease i different wopival couginies. The preseqws of
this antigen in o proportise of patiends witl o history of bupstitis o in

SGH.002.9757
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patients with progeessive fiver disease suposts the possibility of an etiolo-
éical association between the 1wo, The prevalencs of hepatitis B a antigen in
the macreaoduiac types of mrrhcm, vikich are the most frequent !ypt,\
encoumerad in the tropics; vazies froni 16-33% and lsads support to th
view 1 msctonodilar ojrrh may be 0 viral hepatitis. *‘ﬂ'
asgociation has not beeo found beiween hiepati B antigen and dhe raeros
nodular ciithosis that is usually seer it temperate climares.

Liver il varciunoin

Lives cefl sarcinoma is oi¢ of the commonest types of cancer eoeountercd

5% c'pa“emq .v.x.xl ver cell cancer, there
is no histofogieal o of fitrosis { in ihe remuinder. Many Taciers may
be of signifcance in the m.tkwmen i i
nay be one of thera. Howewer, progréssion of vikal -»cpam;a o cirzhosis
nes not yet been established.,
Diftérens stuies of the feeguc
cwewoma have shown it 1o var,'
suggests that ihe fre

cy of hepas
Toni 0 in &
<y of antibodies to ¥

s B antigee in lver coli
 Pecliminary m’.icm.c

with liver < reduced. The wide variations it th“ obsurved fr”‘uf'ﬂ(’)é\
titis B antigen in liver ceil cureinoma in the tropl;,s -qa\, be due to
hical differenca it titzes /\f a

R fe{'f(ﬂlolit‘
gen. Sensitive methcds with mndardnzcd reagents sh u‘d l,c used in areas
2 high f'v\:(}l ey of [iver careiivoma ia order io evakuate the significance
of obsorved differences.

The association betwesn hepriiiis B antiges and it
Be of etiological §i Ir. sowe geograplh

canger may
5 but the cont
bhution of a,rrhu s; wWhich fiequently coexists with eancer, may be of
it shontd be noted thai in i w,ruwwai N;urlri;s
ference in the e
spe‘.(icms with aad withow: careiboma, Liver cell cancer is pm 4hi

the o rouiative vesult of mumerous fisctors 266 (he roles of viral and parasitic
mycctoxing, chemival nogens, and other wndiscovered
tol and nutr 1 factons sl presentn Chglenge for fusther
stigations.

Extraticpatic lesions

Polyarteritis ray be presentin the sarly stoge of ukpa..t' B infection
i essocation with Jow complenwent levels anid other fegnires of sermine
sickness. {lomeraionephritis following hepatitis B infestion has heen
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desoribed in one patient in whom the antigen was demorsizied ia the
aomeruli by iminunofucresnencs. Thee seeros 16 be an association betyw
some crses of polyartesitis nodasa and hepatitis B fufection, Jt remal
bo established, However, wither oo net sush lesiong are releted to cirento
igimung somplesas.

BEVECTION AKD MEASURIMINY OF
HEPSTITIS B ANTHGEN AND ANTIBODY

The niesd for simpie, wasily performed tests for hepatilis B aatigen aod
antibody for targe-zcaie sereentng of low! donors, 09 the one hand, and
the aced for highly seasitive and specific research techniques. on the otber,
fas led lh, t.eve.’cpmcm of many techaiqees that differ greatly in seasiti-
£ i y, and cest. Fach merhod bas its udvantages and
disadvaniages bm ‘t i c}s‘ar that succezsful detestion of hepatitis 7 antigen
and antivody depends o8 wuch oo die meticwibus performance of the

hosen iest a5 on ifs ralative sensitiviey.

In 1470, the tests for hepabitis B m(igen and aotibody in use et that
time were described, with details of the methods found o be suitable for
thege performanee In the mtervr:nu.g period new tests have been developed
and modifications of dlder tests hnye bean reported.

Tal b’ es infar on the scusitivity, feasibility, ex;
time 7 4 for campletion of each of th tests iv common use.
can be 1vem-red either by the nmwber of ¢ SOTLECT RLSw
panel of antigen-positive and antig gative sers are
techaique, or by meéasiriog the antigen or antiboay Litees and eomparing
ith the tirres measared by offiar tochnices ustig the same sera, 1t
should e noied that 2 test thay = 100D times more sensitive than wnaiher
w01 detect 100U times as many positive seca when exoployed for
i sereening i i rr‘aynmev:a: deteca fw-cgas any. Unbike sensitivity,
specibiei: echriques listod
beiow has beeo shown Io by svlucwn.v <pec1“\r, prowdcd sp,).opmx
eols ore included in the is ty aee coosi-
dered in the discussions of i .vi:lnal 1estsn

Lnmeodiffusisn

1 liffasion, the first nique used Jor d g antigen &
antivody, i sull frequently smployed because it s simple and specific and
providesa wsefvl means of establishing identity, The principal disadwatages
are that it is slow to compiets and lacks semsitivity. Seositivity can be

< Dll. W Hih Org., 1970, 42, 937052,
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TABLE 2. TECHIMQUES FOR MEAZURING HEFATITIS B ANTIGER AND ANTIRODY

S Rolatiys sensitiiny for Fanas | Rewe Tine sesiiiad for
A Ag & Ab perforviance®  cost  complelion fhouss)
ImimodiMustes ¢ i5 145 inakpregivi dw
Canatarsic munasloctissrongsia B3 £l eimplo modarabl 2
oinplanant Talon B2 510 madwate  drpansive 208
immuns adhaverce/ R 50196 modersts TGONpORIING. 2
Layer partclo sogluieatior
{antikocyecoaiod) prRra - simots Iexpensive 0,88
Pagslve hasmagziutingtion
and intilblilen 15,20 10000 modorzin  sxpeniio
Radaimaninoaasy ¢ Z0-I0000 FENR-1 00096 compler  expensive
Imuna eliction mlerazany 1 2002 006 - complex  wxpsisiva 24

prroviate fesipiozst tiia ol an anter s ofdibady wtiuity asshuned ¢ tize ol 4wl
tootat B s wo-gmarnsiom s o, Range of S0y uicy
VGeo6 cotarad by suriont madiicstons uf

~ !nmvdmu propaiction of reagents.

< H ghly apaeifc T uafioua 10 imp 5 2, low conzenios
ton ot aiardys, o R amm:nn, rhacCrorsgis, Riining oi procipitin b

in
sty o

e by quallly

n s propartos of s
LRt

m.pmul-m sorz cao
v Hsteboess

il in falwe regal results i
chinuve Lomuines eansliivity with &pesd

28 Tully evatuated b

‘apgiicity and apouil rebd Bt petuntelly Ruia!
r«en:y W5 nnnnpku— aualu:mn wda

solil, Ruiativaly Nigh fra-
e ras l’ 'IQCBHFI‘Y © anm,\ﬁ\'ﬁ L' ol

il
PO il mm aons‘dw e AKH’J‘ - oohrauas o etueting ad uar
mq. ks i nacaseary 10 Incsds a
st M.a:nmmam oo e i i, nehuding douslo-nnib oy 400 galis+
2 n'eat axpinigive nid slaborn'e o IsZNRIALSS, Lot 1he Mos? wwn=itiva T dotaciing

pﬁx

Bntige and Anbbo
* Nai sulfobls vw Turgosucaiu Lewilng 204 rescion eooclul skilia 406 c(yonllll tqub ment, bt

valuabli for WdenBifying morobalopice: iyRes of dniigsn and antiboaly o; o

proved by refilling of wells, use of tempiates instead of wdlls, use of very
iavy niagarose, aug! of reageat contard by wmmlbﬂ
< fvaporation of tuffer from the surface (theophoresis), radini 3
on i aashody-impregnated gel, and consentration of the sas
test, Despite these modifications, immuncdiffosicn remains no more
sensitive. than the more rapid clectropboreric rochniques, After pris
exposure o the amiigen, hepotitie B aitibody is not wally -d"t::ux‘d by
precipitin. merhods, but secondary exposure Often esults i 1he eunsicnt
e
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Conater-ioroogiestynphoresis

Counter firaxivelectzephoresis tus seplaced immunodifusion a8 the
mnst widely techrique in large-scale sereening for hepativie B antigen,
When performed with carefully prepared 1 i mephnmma
i$ a selatively simy sitive, and specific nkgue oz scwming arge
numbers of sera. Low-woltage m]mlmuelmkmp wresis is prefeansd 1o the
’ug}wni:anr method becanse of its graater seasitivity and safety. A dis-
cootiuons buffer system increases the sensitivicy and esse of rezding
precipitie lin Tris techn 4us has been employed for the simultaneous
dctecion of zntigen and antibody by intsrposing the iest sainple betwesn
an antibady-conkrining well on one side and an antigen-containiog weil on
the other, However, this may lesd io cmssing over of oiie of the reagzats,
resulfing io-ihie formation of « precipici: line belweed the fwo reagents,
Such false vmcmva reactions can. be dirainished by carefol selection of
reagents and posi u)mm of fhe weills: Another sowwe of false positive
cactions in ph 1ests is the presence of other precipita-
iing antigen-antibody systerns chude aoticomingnt andiis \).I«'\,
which are found i e serum o
and lipoprotein issprecipits
The zensitivity of the met] lmi is markedly diminished by failure Yo
examine carefully for weak p:cvi itin reactions. Weak precipitio bin:
fe seen. more yead j used in a dask roo
protein sains are cmpl'ﬂ,ud Specificity shoiid b contirmed by reactiony
of tdentity or by wppronteinte blacking experimaiits,

ne

Cronplenen: Hxation

omplement fixation is niere sensitive ihan imonnoclectrophresis for
d ing antigen but apy ‘ar measuring antibody.
Sera containiag high titres ity B anligen may ool react at low
3 #one pliendinon wod sers hohil mx,rcfmw

the anuvemc ;c’ap(wuon of 1 4
of the antibody.
Complement-fix usnaily deizcted only afier szoondacy
eupostre {o the sresend for » period of days to weeke,
whereas antibady defectabie by inore sensitive methods is frequently prosent

G i dr:, or a-:m‘xd vrwpomrc The pwilrrn of (e<ro r\.

aud b.x' &) *ﬂlr‘r (\f‘ prex puﬂ-
ing antibodiss that are d bl i diffasion or countorimmun:

REFORT (7 A WHO SCIENTIFIC CROUP 25

slesteop 5 do nof fix comg . For this reasor the forrsr techs
riques have proved to beinare vseful foi routing screen pmreuursb
Secial s2eom spe ns froim patienis with asuis re.m,« i are som
mplementary. This is usually related to ihe siage of the disease ai
v we specimen was obtaited and isthought 1o be ¢
ment of astigen-antibody complexes. i
been obsecve: oving liepatifis A as
may result from a number of other avses,
thawing of the specimen or prolonged storage in fhe liguid state, bacterial
co-xrami atiofn, or any pmcedar: ‘hai Jeads to aggregation of plobiding.
should not be interpreted as

an

Imnune adherence

The rechuigae of impnre adherence is based on the observation fhag
compl of antigen, anthody, and complement adhere o primate erythro-
eytes This pheromeneon, like comploifient fxation, can be used for the
measurernent of anligen o anlibody. Inronne-adherence assay for hopatitis
T antigen and antib odv bits been devv:.nmm aed s a seasilive techniqe
whe detection of antigen, It ls less sensitive for the detection of antibndy,
being 54 lmewml more seusitive than ¢complement fixation but less so than
inatian or radic . Large prozofss are
abserved whes the antigen titre is high and, for thls eSS0 is necessary
0 @St sera over @ witde ronge of dilutions. Greot cars muss be cxeedised in
cleaming equipmant i i ' and erythrocytes. (i seers
that erythrocyies from only a small proportion o indivicuals are suitable ine
this test,

Latex agghoitnation

The technigne of fatey agghuiiitation has recently bein inodified for thy
o0 of hepatitis B antigen. Lalex puwiticles, coated with

time, is relatively casy to interpret; an A,‘Jp'ﬁ:' to be sl
than comglement f fixation for detecring antigen.
serityield s p ¢ results with the test and la p:-ru:lc
15 & couteol for the spwciiicity of th.
reaction. The cawss of falie positive reactions is enchear but it omay be
partly related io the rheogtoid fau i the sera under
test. Diespite such false positive reactions ihe ledxmqu' appears by b useftd
Joe preliminary scoreeo 2 sitra of an'*p:n
cEn V\c,(' false negaiive resolts through the formation of & peozone. of
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noneacrion and (tis therefore fiecessiy Lo test
sera. Hepatitis B antibody has een deiected by its ability &

aggluination, but this proceduce has not beén fully evaluated, Although
the aniibody-coated Jabex particies are repoited vo be stadle for many weeks

Prassive axd yagst

Passive §

and passive-bi gelutination inhibition
eliva of hopaiitis B agibody and
he mer'\M is very sensitive for the detecrion of
a:\tihcujy and ‘um‘ theadvantages of & ap‘q conpletion and sasy quay
3t -is less sensitive fo d!’@v{lﬂf antigen, somparatle only fo ths

et . Bris relatively casy to perform but the
prepration of suitatle antige 4 eryth vith ctromic chioride
hus articularly diffeult, Di ﬂ‘:r..n: lots of calis vary congiderably in
1 ty and meticolons cree most b § o the washicg of
glassware and the setual performance of the labelling pr seedure, Wor-
spesific agghitioaticn tis frequently observed with low diloticns of sera.
particwacly when avims! sera are tested, and sera mast be tested agatust
conirol erythroeytes to deisct such false posvh/c seastions. Vm;spcuﬁ(
agglutining c2n be removed by absorption of the seruin with control eythro-
eyles before retestimg and by heat ineciivation, Falx: pegative results hove
been ohwnied with low difutions of bigh-tite anfibody hecause of the forma-
tien of prozones and sera should thersfore be tested at geveral dil

Radivhmuunssssay

Severa) radiaimmunoazsay tcchuiqncs
or antitody have be:

" derccu‘ng hepatitis B antigen
says in whiich mx gen-~

toelectropharesis, precipitation s
phase.  Doublg-antibody have Xarbe!y replaced
other inerhiods betause of their usefulness for large-scale screcuing. Suck
tests, smploying "Si-abelied axdigen are the most sensitive of ali she
testiniques cwrrentiy in use for detecting hepatitiz B sntibedy. A olid-pbasc
syatem emploving #ldsbeiled hepatitia B anitibody appers Lo he one ol
dhe ronst pseful und sensitive methads for dsivsting the aptigen. E

iof iy has three disadvantages, slowness,
the buzards associated with the handiing of cadioactive
positiverasnlis are seldom observed I care is taken inselectingand pmnaung
128 and in cazrying out ihe tesi, However, téra from persons with
husicral antibody I’y guineapigs, sech as those found in animal havdlers,
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viedd Galse positive msults in 3 solid-phase test that eimploys “i-labelled
puineapig antibody to hepatitis Bantigen, False negative reactions for anti-
body may b observed with sera contalniog & high fitre, and such sera
shonld tderetore be diluted.

¥enmune clectroo microscopy

Tmareane elestron i
he different roerpholoy
aniigen-ondibody systein
sxpensive and 1§ nol sviton!
tested ander onde and appropriate positive and negative
Imewne complaxes of antigen. aud sntibedy way aceur
certaity patiests with hepacitis Binfection. These can
centrifogation of the serir withour addition of antiserum and examination
of the resagpended pellet by diectron rucidscopy.

crozcopy has been especialty usefl for chs

ragterizing
vssugahng
3 apecitic, ie minthod is

Other techiviques

Qther tichnigques nve bﬂ'n descrined for detection of hepatitis B
antigen or antibod : platelet 4 ) which has not gaiaed
widespread aces; rance, and reversed passive hasmaggintination and charcoal
p«\mmeam’umaum inhibitlon, which are being evalnared,

immuaeiluorescenes and thin-section electron mi py bave proved
useful for the celfular localizution of antigen. The falt isterpretutio
resulis ined wilh these methuds srmst owail & beter eudersizoding of
hepatitis B antigen.

Meihods for subtyping

The supspwﬁutrq of hepaiitis B antigen ¢ mc atified by the Jo'mmum
of spurs in the ik st or l:) p 10 CoRnser iremt
clestrophoresis with aurisern rendered. rponospecitic by absorption with
appropristé hetsratypic aitigens. Prelioiaary o 5
fications of more sensitdve technique: kach as radivimmuencassay and
pussive haemagglutinition will aiso be nsefit for iy pucpose.

e puiigen-antibedy systenis

7 The antigen associated with the interpai compozent of the 42-nm
particle was discovarsd by the iechnique of immune aigctron deroscapy
and this method remains the most suitable for its demonstragion. Atrempts
o isofate and characterize the antigen ure being carricd out in many fabora-
tories gnd it s aniigipated that other techniques for its detection will soon
be avaitable.
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Antibody to various specificities associated with hepatitis B antigen
has beea less well studied, partly becuuse very seasitive assays {or such
antibody are not yet available. However, there is preliminary evidence thal
antibody to the interna! eomponent of the 42-nm particle develops more
frequently thar antibody to the outer coat following hepatitis B infection
and that the former may be a better indicator of previcus infection than the
latter.

HEPATITIS B AND BLOOD TRANSFUSION SFRVICES

Prevalence of hepatitis B antigen in blood donors

{ireat variations in the prevalence of hepatitis B artigen in apparently
healthy blood donors have bezn found in different parts of the world.
Prevalence also varies with such facters as the socioeconomic status and
sex of the donor, whether he is a volunteer or paid, and whether he lives
privately or in an institution. Antigen has been defected most frequentiy
in males in the younger age-groups. Limited surveys have also shown that
the prevalence of tepalitis B antigen is no higher amengst donors with a
past history of jaurdice than in thoss without such a history.

The sensitivity of the technique und specificity of the reugents used for

ing obviously infl the rate of d of the antigen. However,
it seems that most apparently healthy carriers have a high titre of citeutating
antigen that is readily detected even by insensitive methods, such as counter-
immuncelectrophoresis.

Hepatitis B antigen in blood and bleod derivatives

In the past blood derivatives were classified according to the risk of
hepatitis to recipients, Whole fresh blood and single donor plasma were
regarded as “ average-iisk 7 materials, pooled plasma, fibrinogen, and
ih philic globulin wer idered ** high-risk *" products, and pooled
immuncglobulin, albumin treated by heat wt 60°C for 10 hours, and the less
purified heuted albumin fraction {plasma protein solution) had been shown
to be safe by virtue of extensive use. Hepatisis B antigen has now heen
found in all components of plasma that are derived by the Cohn method of
{fractionation from plasma known 1o contain the antigen, Antigen has nor
teen detected in the im globulin fraction prepared from such plasmf-
although this fraction cannot be cxamined by sensitive methods, It 1§
important to exclude antigen-positive plasma from the pool to be used for
preparing blood derivatives for clinical use.

Recent studies suggest rthat frozen red cells carry a lower risk of trans-
mitting hepatitis, probably because they are repeatedly washed. Additionat
studies must be made before their safery can be established.

REPORT OF A WHO SCIENTIFIC GROUP 29

Use of doners with clinical evidence of prier hepatitis infection

Policy regarding the exclusion from hlood donation of individuals with
a clinical history of hepatitis varies from country to country. The rationale
for such exclusion was based upan evidence that some ol them remained
infectious long after apparent reselution of their iliness. In retrospect, it
would seem that most of these carriers were former hepatitis B patients.

Studies of hepatitis B infection among volunteers and those naturally
infected with the virus suggest that & greater proportion of individuals who
have had a mild or inapparent infection become chronie carriers of the
antizen than of those who have had a more severe illness. Fox this rzason
exclusion from blood donation of individuals with a clinical history of
hepatitis B infection, but whe dv not have detectable antigen, may not
matcrialfly rednee the frequency of hepatitis among recipients of biood.

Similarly the exclusion from biood donation of those with serological
evidence of previous infection with hepatitis B, indicated by the presence of
ibody, may not be justified. Such antibody has been found in 10 40%
sitive techniques have been used for its detection. Many
individuals with hepatitis I antibody have repeatedly given blood without
producing hepatitis in the recipients of their blood. Furthermore prospec-
tive studies of recipients of antibody-containing blood revealed that such
recipients do not have a higher frequency of post-iransfusion hepatitis than
do recinients of blood free of detectable hepatitis B antigen or its antibody.
However, in practice, blood containing antibody detectable by immuno-
diffusion or immunoelectrophoresis is used, il suitable, either as a reagent
or for fractionation and preparation of specific hepatitis B immunoglobulin.

Persons with hepatitis B antigen who are subsequently found to be
negative may constitute & group tha: is epidemiologically different from
those in wiom antibedy is detected without other evidence of previcus
infecticu. The risk of transfusing blood from the former group is undeter-
mined and such bleod should not be used.

The existence of a chronic carrier stale following hepatitis A infection
has not been proved and muny doubt thel it eaists. The viraemic phase of
acute hepatitis type A infection is hrief and for this reason exclusion of
donors with a clinical history of hepatitis A infection may not materiaily
diminish the frequency of hepatitis among blood recipients. Serological
methods for identifying antibody specific for hepatit's A are nox yet avaiiuble.

Post-transfusion hepatitis

The reported frequency of hepatitis following blood transfusion varies
according to the origin and umount of blood transfused and the immune
status of the recipients. The increased risk of contracting hepatitis following
the transfusion of blood containing hepalitis B antigen has Leen well
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documented. In several studies, over 50% of recipients of antigen-positive
blood had evidence of hepatitis and approximately half the cases were
icteric, H lepa,xm I drmgen or hepatitis B antibody was detected in many
of the remaining recipients who did not develop hepatitis. In contrast, less
than 10%5 of recipients of blocd free from hepatitis B zntigen had any
evidence of hepatitis.

The present widely employed techniques for detecting hepatitis B
antigen in bleod are thought to be capable of proventing approximately
30% of cases of post-transfusion hepatitis. The effect the introduction of
more sensitive techniques will have on the rate of post-transfusion hepatitis
is net yet clear, but preliminary evidence suggests that it will not b2 great,
A further significant reduction in the rate of post-transfusion hepatitis
way require the development of biologicel tests for the hepatitis B virus, as
well 28 a betrer under.t.mding of the complex etiology of this form of the
disease. Cases not due to virus B are thought to be due to 2 variety of
causes, including hepatitis A virus, cytomegalovirus, and other, as yet
unidentified agents.

Manngement of bloed donors positive for bepatitis B antigen

A donor whose blood is found posilive for antigen on sereening should
be excleded from further bleod donation and the blood coneerned must not
be transfused. A positive result should preferably be confirmed by a second
wechnigue, a reaction of identity should be demonstraied, and further
confirmation obtained, wherever possible, by a reference laboratory. The
denor should then be advised and the need for further medical supervision
considered !

Safety in blood transfusion laboratories

There is some evidence of transfer of hepatitis B antigen to members of
staff in biood transfusion service laboratories but there is no clear evidence
for the transmission of infsction from members of the staff to blood or
blood pmduub Blood and bleod products are prepared in closed systems
or by using strict aseplic technigues so that, theoreticully at teast, the pro-
ducts should not be contaminated aven if an antigen-positive person has
assisted in their preparation. Nevertheless, it is recommended that persons
with hepatitis B antigen should be excluded from such work and transferres!
to werk that docs not involve an open process. It is therefore advisable i’: o
establish routine testing for hepatitis B antigen in merabegs of the staff,

Precautions should also be instituted to minimize the risk of laboratory
smﬁ'uuntmcﬁng hepatitis in the course of their work. A recornmended code

1 United Kingdom, Advisory Group on testing for the presence of Australia (hepa-
titis-assoctated) antigen and its aniibody (1972) unpublished report (revised).
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of practice has recently been suggested ! A modified version is outlined in
Annex 2, ‘These precautions have been found to be both practical unc uccep-
table to blood transfusion laboratories.

OTHER SPECIAL RISK GROUPS

The eombination of circumstances that places certain groups of the
population at a special risk of acquiring viral hepatitis differs for hepatitis
types A and B. Expesure to anicieric oricteric cases, particularly in children,
in the family, scheol, residential irstitution, or hospizal, is an imporant
factor in the spread of hepatitis type A. In addition there is an occupational
risk of hepatitis, nct apparently type B, to handlers of chimpanzees and
other nonhuman primales. Hepalitis type B infzction is alsc a risk to
persons exposed {0 transfusion of blood or plasma, injection of blood
products, frequent tissue penetration or a need for lcaea'cd access to the
venous or arterial irculations, and the establishment of extra-corporeal
circulation.

Maintenance haemaedialysis

Few units that practise haemodialysis or iransplaatation on any scale
have escaped outbreaks of viral hepatitis.

In Eumpe there has been & sea.}y increase in the number of centres in
cperatior: since 1266 and 23-43% have endemic hepalitis at any one time.
The pmpomon of patients suﬁermg from clinical hepalilis has risen slovdy
—fram 4.7% in 1966 to 9.2% in 1971 In 1971, 11.5% of patients had
hepatitis B antigen. During this period the absolute number of staff cases
has also increased, from 26 in 1966 to 402 in 1971, presumably in parailel
with the increasing namber of dialysis units. The hepatitis case mortality
among, patients varies from 6% to 28% and, witf the exception of 1966,
rortality appears to have heen low among staff, eptional staff’ morta-
lity {33%) was ohserved in the F mhur'cjh outbreak of 1969-1970.

In the USA a survey revealed that 52 (80%) of the units hud cases
of hepatitis in patients durmg the S-year period 1966-1970. n a similar
study during 1967-1968, some 10% of 1008 patieats and 3% of 1070 staff
had hepatitis. The rates among staff were highest in c'ialysxs nurses (4.1%),

pllowed hy dialysis techmcians (2.4%), and lewest in renal physmms
ﬁ 29). The prevalerce of infection in 49 home dialysis programmes in
the USA was lower ; the rate for patients was about 4% for an 11-month
period and the proportion of staff, including relatives, dinicatly infected

1 United o, Advisor
o e et (1972) anpubi

p 1970-1972 on bepatitis and the treatment of
eport,
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vers abopl 0.4%., In Bug
i pmie ‘s on home dialy
pe 13 but antig

e bepatitis was Nightiy e cominen (7.7%)
The prei it agent i fhese cutbreaks
n-negative hepatitis hos aiso been reported,
Most diglysis-associated onfbreaks of hepatitis mvestipaied since the
diseovery of hepatitis B antigen bave revealsd antigen o the majority of
patients nd in @ substantial proportion of the sta. In some outbreaks,
interpreiation is complicsted by the fnding that aniiges is.carried for loag
p(‘.lod\ by revml m:ucn it i monstrated by the
e whereas staff infectsd
fror the patients ma 35 YA .».‘mn: period or they inay
even be negaiive fora xwm bui subsequenily develop antibody.

Entry af the hepatitks virus iofo dialysis or ireosait vaits

in theory, hiepatitis m be introduced into a wmt by {1} the 3 £
tian {0 patents o ated blaod, plastn ac bload products ; (2) the adiis-
sion to the dialysis or transplantation programing of 4 patisnt carrying the
agcrvl eithier transiently ¢r shronically : (3 i
e while ourside the uni
uAl oI pnmm’rn. e«ro\ﬁ.re mwwhv‘w in e n(\apﬂ;i] at hasmie, s 4t work,
il ides of o i fargely
SRITYINS
ange of (adn.v" k,xln:ys, received infected
[ iRness; {5} parenterai or
BONPATEALCTal xp: d W p'm"l‘ ¢ staff, wha might be sither
cheonic of shori-term carricrs of the infsctious sgent.
The numer aunds of obtbreaks of dj
are not v piul i determining which of these 1
in practive. 3is oftan stated thad the use, in renal centres, of blood o
aemi or, farmerly, 1o, privie is machines, or the tse of
pl.mv.n i, breat aseites or profein deficiency js of major imporience in
introducing bepatitis B agent. Mowsver, anthenticated cpisodes in which a
knowe. infacted uni¢ of blood fas intiated an aa:vrm) are oare, perhaps
beeanse she first episode of infection in the pa idemi
Togical trail is seon overlayed uV \Ile sprea..
potieni . Nevecthedess, it i
and bload products in- dialysis wd trans; plam units and to use on.y thef
thitt have been scrmacd for hepatitis B aniigen
Infection iy be introduced as a < AL It of the practice of giving
temnporacy. acoonnn: sciation to patients from ather dislysis units, where
2 may be present or waretogaized. Two-way transfer of patignts
tween digtysis and transplantation wnits alse allows the spread of infce-
tion fyom ont te the other,
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Trdection of a 'mp-nl fram a g m«- kiduey s vot weli mneated, as
the and i s coraplicats b
bet hepatitis in Lom cecipionts of hd‘w,\ froo: the same cadave: has bmr-
reported.

Bpread of infection from stall o7 other contaets to haemodi, s patients
would elearly be diflenit to detect withows special epideminlogical serveils
anee. At prexnt thess is Uttie cvidenee that medical or nursing §
haetnadiaivsis cenitres huve infected their patients. A few episodes have been
ol tuadics) nr nising stafl i dhe e nealiRlion period

B infecrion have infected patients oo the general wards of

Tite importance of nonparenieral spread of hepatitis B in introducing
or maintaining infection {n dialysis and transpiantation units is unciear at
preseat and needs further investigation.

Acsequence of cazes of hepaditis tn dalysis patients usnally
ihe infectious agent is spreading from one patizet to zoother v
equipinent. i i iple, sepacate introductions of hepatitis
via blond brnsiusion or by other means dould also be considercd: Sub-
typingofbepatitis H Mwe" mwb{-o‘ nch‘!e’crmun"uhnmugeneous

suggesis ¢

hud 3::1 ay s wa,, hdvc been m.md in dialy
ou:brc*aks. In most of thero « single subtype has beeo dA'n..F d.
The subtle filares of aseptic or serils fechnigue thal 1

auteniion is drawn tothe venovs préssure monitoc and ity associated line
&5 20 elvu'e-ﬂ fommon o moest «.qulpl"u}ﬂ! that is oft, ten ovcrh)(:kcﬂ Cen-
P f 3 .

g g ._v(r« repxneuu 2
cross-infection betwaen patients anslogots to that cecuriing between indis
vidoals in vaseitation campaigns in which the needle, bt nol the syringe,
is charged botween inocutations

Spresd of infection from patients to sief

The slearest incidents lesding to tafction of stall arc those in which

¢ $Kin o ray smembiane of the stafl racmber iv peaciiated: with 4
nypodermie needle; a Pasteer pipette, or some int fomitanii-
nated with the dlend o tissue fudds froma patient with chrical or sutedinisal
hepatitis 2t chro c carriage of the antigen. Thus surveys
revenl ed thatl 59% of s siaff whe developed hepatitis fad had sock a
i on witbin The preceding § months. Gther ohserved modes of
include spifiing Blood oo do skio dlready bieached by culs or
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seratehes, or whuosiouily perineable Ducaise of ¢czema, fun
orotherlesions. Extensive contamination of unbroke
oy meroboane with Blood finm an infected pal
infection.

In the lzboratery, « technician’s skm may be ‘orm.mme‘l with blond
ot sesnra from leaking epeci o d request forms,
wehtile speeimens are being pipcited il vmnfuvﬂ tubez or antorpalyser
ups, of duping the prepuration of blood flms or m Bliing of haematocris
iobes— io naoe vely 2 few provedures, Doadveriaot wspitation of infseted
Mo.,d the mouth dur, i 2 n infection. By ai gy
is presumsd that plasma, l;mpl., ascitic, pleuial. or synovial fuid, and
\-usp\.nmms froim patients with hepatitis B antigen might catse infestion
jed into the mouth,

The handling and testing of spenimens of f2eces and rine fiow paticots
with hnzm!‘s A cm.uml) }'marduus T isk {rom hangling faeces <

iy

o decotditis,
aand in pacticular
1 roay alss initiate

The role of acroiols nf‘ir.fectcd blmd o Moad frastions in the infection
of staff is also ia need of definition, Irdiction Sy inhalation of dried plasmy
has been recorded.. Airbosne infection, in the sense familiac from knowiedge
of respiratory’ virus disgases, is probably rare. This is suggested by the
ciiferentinl ingiderce of hepatitis io staff; the raics acs lowest in
secreiaties, ward maids, potters, soid other pereons working in the smng
penenal arg A T i i
and physicians but not in close physical contact with patients, the equip-
roent, or speciment from the patisots, It Ingy @iso be noted that slinical
hepatitis in laboratory workers is of 4 sporadic rather rhan of an
namee. In cootiast, spectacular lsboratory cutbreaks of infe
vecurred with viruses and rickettsing that are highly infecrious by the

be underestimated becavse of 2 failure
P ited Lo those in the dintysis orira
wiits, The aduission of infected cenal patients to t«r- venernl ward
same or other hospitals for treatment of infer:
redical aad nursing staff at risk. Tne Jcrl‘o.x.m 2
nosed or uv\ncn fied cases of bﬂ

cs that hzve J)c'fcm:u)uunc hvcc-furu o0 tests ano
o monitor blocd of dialysis and ivansplant parients. {¢is loss well sppreciated
ibai reseacch lanorotocies and Gthers apparently wreonnected with rengl
medicine, may become invelved in the netwark of infection when these
nmeive leucocytes. far byping, serui oc tymphocytes for imemaogicd
investigations, mawophages from peritoneal dislysis for research, of
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the excised kidugy from a nwasplant pationt for histological or orher
studies,

Tnfeption to. e contrets of dialysie and oraasplant patients

infected diaiysis pmi fts arc also 21 [sk. Reports
ciated hepatitis mention seme casss i home
¢ risi is rarely given. Modes of infection
are not Wvays clear bal contacis such as ambulauce attendants or other
persons havc sometimes been infrcled as a result of contamination with
hunt Infection appears te be more comman
it pa‘iml and infected st2f than in chitdren
roivsehold. In general, however. the practice
ppear ta haw sestited i substant inily increased

The horize contagd
of putbreaks of dialysis-
contasts bat the wial papul

w dialysis does not
infection in 1ome contacs,

Mosphtal sistt

Medical anit anciflary hospitel 82t io geners] have @ prevalence of
fepaiitis scome 3-6 times that of workess in other cocupatiens. The bigher
prevalence of both forms of hepatitis and of hepatitis B antizon in stuf
i exdly or indirestly associated with vsis aud trapsplant eniis hos been
discussed above, Swaff caring for children in hospitals and insbiuticns
alzo have a higher prevalence.

The telagive risks of infection io surgeons, deotists, physicians, nises,
and other bospital siafl who deal with acute hepatitis due to type & or B
or with cood mos assabioted with hiepatitis B antigen, such as
<l .rom'* hepaiitis, cirrhosis, fver cell carcioeTas, iminuncsuppression,: o
ihe usresognived carvier, is less well defived

Chronic caeriers.m ;!@ﬁ"/):l:mber.x‘

[t sl 255 <raﬂ‘ "lui‘ﬂ(!l" whois 2 @ shronie antizen
coprier 16 neoessari 2 . studi re iy ol and other
conta donaf apparent or nGppa-
[EDIT To (e meantine, becavse of

P
ndent to ¢xelpde such carriets froin these artas.
Conteot of hepatifis, with particutnr retorenne fo dislysis and wsnsplant
ondts

Many of the precantions in be taken are hased on soramon-sense grounds
of gemeral hygiens and from general sxperisnce of hospital srossdrdention
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ations, such
o outiined i iwo

s 'h Se Lo bc ta ul‘m antbriak
recent teporis 2 and [ Anoex |

CEVHEEMT #©

FARCH

Hepatiis B {o iotneion prieates

The many aen:
have vielded, 1
hepatitis ‘B antigen
himpaprzes, orangntans, wad gibi
laboratery model. Recent 51

5 (0 nonhuman primaics
lis. Ve deteetion of
in. the serum of a small propor
15 revewed interest to finding o
SeAsitive Ay a6y Systen
hepolites B antigen and antibody, have & sv.mpl-b ity of the
chimpaniee o tfest it the huiman mp ditls B ovirns and, umLc.
fave provided evidence for the susesplibiity of other i
species.

Antigen and antibedy st ive apinals

Hepatitis B antigen was deweeted in §-12% of captive chimpanzess when
they werotesicd by relatively insensitive technigues, Mest and
he gymptomiess carriers of The antigen and. with rare cxsspt
uird nfection is not wssoziated with cliniesd

as has the ciim-
o be

mibbon seed

wiih detzotabls hepatt
has been dsfected by radioioreuncassay in the
imipanzes, oranguian, gibbon, baboon, Celebes ape, patas
nwrkey, vervat, several species of masaque, mangabey, and langur, aod i
o( Ney ‘r"o tid monkey spc Antibady was found in a};plou

B aitiho

demcastraind bv 'xonmmm
B antgen. However, the po

detected in
blecking

u.uv«h‘?;‘)
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par sach antbedy i
h., itot een excluded
Expasiee 6 nonauman primeés o hepatitis B antigan appeats to be
widespread and aplivody has hesn rany widely
o decunenled
in aniials heid captive fo : ars. 3 elce suggests that
oatoial infestion of the chimgur I noiexelusively,

Jormed i

¢ itls I3 antigen. ()
igen ot d from olhﬂr aomhuman peinate Jpecizs ha 0t beens
repored. fUss not knoven wicther siraing of hopatitis B vires indigenous
G these nonbumsn primates am erent fedm human steai Howsver,
the antizen and antibady derived from chimpanzees do show rcactions of
iddentity with hiepaiitis B aniiy

and antibody of huntan ofigic

Transinission stadies

Py factams seow £n have Hes
previous atteripts 1o trar titis B 1o donh,
is thethigh # yof o 5 i
second is the relatively roild naturs of the “‘l:':\,!n)'l in noahaman primates.

Theinfeetivity of human hepatids B virus for the chimpanze has recently
bieen exiabll but. because of fintiied data, it is prematuie 10 draw firm
conclusions, Infestion of the chimpanzze appears 1o resemile infeciion in
man in the general pa won period and
hisiological chai

Heputits Bvirus wssovialed with both the ad and ap subspenifictiss. ot
en s been sucuessfiully to the chimp and pro-
§ ' by smisunolicorsscenve

Y

ihe Cykop!
and antigen thought o
42 particie bave also heen deterted by elentind miaris

compoteat of
and fomono-

AZEC Pres: unwblv .rste- ed nateatly
dnced hepatitis in vecipisnt chimparnzess., Al these
animals deveioped stight vizvitions of arineteansfecase aeiivily sfterinecula-

aivof very farge doses of piasma
son of hepatids B virus 1o twe irfant vavel wonkews by
a of partially purmed antigen has peen reporiec. The antigen was
o e serum 24 hours afier inceulation i quantities ght to
excesd the amouwnt of antigen injected and it was pransmittad £0 20 5101 i
verver mankey. but attempes to wonfirm these studies have not been. sue
cesshui,
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Evidence for transmission of hepatitis B virus to the rhesus monkey is
more convineing, since the agent has besu passaged sevially € times in this
species. The aniigen, or antibody, or both were detected at each passage
level. Antigen was present in very small quantities, which were detectable
only by radioimmuncassay. Antibody was deiscted by radicimmunonssay
and passive haemagglutination. Hepatitis temporally related to infection
was not detected in any of the animals but the period of incubation, mea
by the production of antigen, was similar to that observed in m:
Carmpatzees.

Preliminary evidence suggests that the thesus monkey is Jess susceptible
than the chimpanzee to infection with the humen hepatitis B virus. At
present only the chimpanzee appenrs to approach man in susceptibility to
infection with this viras and it is the enly species known to develop hepatitis
following exposure,

it is expected that progress in the use of animal models for the study of
hepalitis B will be impeded by a shoriage of suilable animals, particu
the apes. The world populations of orangutans and gibhons are alr
alarmingly small and these animals must be protected and used with discre-
tion for hepatitis studies. Chimpanzecs, although not as rarc as the other
apes, are being subjected to the combined threats of overhunting and
eneroachment of civilization. The same adverse pressures are being felt
te varying degrees by all species of nonhuman primates. For these reasons.
hepatitis studies utilizing nonhuman primates should not be undertaken
without full cognizance of the problems involved in acquiring and mainlain-
ing scronegative animals and in documenting the often very mild and
evanescent infection.

‘Vissue culture stadies of hepatitis type B virus

The problen of growing hepatitis viruses in a readily available tissue
culture system remains the mujor obstacie to further progress. The many
atrempts at isolation in a variety of cell and orgun cultures of different
origin have resulizd in a large collection of * hepatitis-candidate ™ virnses,
none of which have since been shown to be the causal agents of human
hepatitis.

Fissue cullwre of hunian liver

Methods have besn ceveloped in recent years for obtaining primas ..
cultures of differentiated hiepatocyies frora human embryo and adult livers.”
Cytoplesmic and nuclear fuorescenve were detected in inoculated cultures
of human embryo liver cells after staining with human sersn contuining
hepatitis B antibody conjugated with fl scein, Only cytoplasmic fluor-
escence was noted when an antibody prepared in guinerpigs azainst purified
i antigen was employed. Similar fluorescent changes werc observed
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in the cells of liver cultures inocufated with supernarant fluid that had been
passaged in colture twice. The specificity of flnorescence was demonstruted
by appropriate blocking experiments. Fluorescent changes were not
observed m appropriate ccatrof cultures nor in a number of other cells
examined. Cytopathic changes were not observed. Similar fluorescence
was subsequently observed in liver cells cuitured from biopsy material
obtainec from two patients with circulating hepatitis B antigen. In addition
the antigen was detected by radioimmunoassay in the supernitant fluid of
a few cultures

Orzan culture studies

The morpholcgica! and functional capacity of cells maintained in organ
culture may offer a system for cultivating viruses that closely simulates
conditions sn the intact host. Examples of the specificity of effect on the
rarget organ and differential susceptibility of different hosts are found
within cach class of virus, and organ cultures have reproduced many, but
not yet all, of the phenomena of specificity observed in the intact animal.
Furthermore organ culture techniques have proved valuable for the cultiva-
tien of viruses that are difficalt to grow in conventional monolayer cell
cultures. Several atiempts Lo propugate the heparitis B agent in orgun
cultures have now been reportec.

Cultared fragments of human inguinal lyroph nodes obtained from chil-
dren at the time of herniorrhaphy were incubated with serum containing
hepatitis B antigen. The antigen was detected by immuncdiffusion znd
complement fixation in pooled 4- and 6-day fiuids harvested from ene of the
groups of lymph node organ cullures. The 3 types of particle generully
ussocisied with the antigen were found by electron microscopy in the
original serum and also in the peoled organ eulrure fluid. However, whereas
the large double-shelled 36-44-nm particles were sparse in the original
serum, the 3 types of particie—small spherical, tubular, 2nd large spheroidal
structures—werc pressat in alivost equal sumbers in the harvested organ
cuiture fluid. Ultra-thin sections of these explants reveuled hoth inira-
celtular and extracelinlar clusters of antigen-like partieles.

More recently it has been reported that hepatitis B antigen can be pro-
duced in human embryonic liver organ cultusss, A progressive rise in the

‘ez of hepatitis B antigen, measured by several technigues and confirmed
wy immune electron micrescopy, has been demonstrated with a limited
uumber of sera. One successful passage of maerial barvested from culinres
on day 8 hus heen plished with two speci Adaptaticn of the agent
passaged in organ culture o growth in conveational czil cultures is most
important and urgent, because of the difficulty of obtaining suitable fresh
huwan fetal liver.
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The susceptibility of rhesus menkeys to human type B hepalitis prompted
studies on the feasibility of u er cultures from newly killed nonbuan
iinates; findings similar to those obtained with human emhrye liver organ
cultures have been reported. Liver cultures from rhesus monxeys, hewever,
appeared Lo be lass cfficient than preparations derived from humap cmbryo
livers. The full significance of these results is not vet known.

tnivinsic imerference fn WIE3A celis

WI-38 human diploid cells inoculated with sera containing hepatitis
13 antigen were reported to be resistan: to infection by Neweastle disease virus
5-12 days lazer, as demonstrated by the haemadsorption-negative plague
test for intrinsic interfersnce. No eytopathic changes vere observed. The
interference phenomenon was lost 3-5 days aiter its first appearance and
normaul s wagglutinin formation occurred in cells that had becn inoculated
with hepatitis type B sera and subsequentiy challenged with Neweastle
disease vir Similur results have been obtained with cultures inoculated
with serum from patients with hey 5 type A. However, altempts 1o
confirm these studics have been unsnccessful.

These recent reports on the atterapted cultivation of hepatitis B ageot
using Lissue and argan cultures derived from human and nontumaa primates
are encoutaging. Howover, further swudies arc reouired to determine

whether replication of i agent associated with hepatitis 3 antigen can be
readily estublished as u practical tool for investigating the biological charac-
teristics of he associated infectious ugent or whether the reported producticn
of the antigen in culture is the result of ebortive infeetion,

PROSPE! OF IMMUNIZATION AND IMMUNOTHERATY

Attempts ar prevention of iafection with hepalitis typs B virus bave
followed recognized mcthods for the control of infecticus diseases. As loug
as it was aceepted that the infection was transmitted only from person
person by a parenteral route and that the only source of the agent wis
contaminated bloed or bioed I ans, it seered reasonable 1o anticipate
that identification and exclusion of carriers ot physizal or chemical inactiva-
tion of the virus weuld be effective and perhaps sufficient control measures.
These approaches assumed even greater signifivunce because of the seeming
impossibls task of isolating and zrowing the virss for vaccine pruduumn.
However, attempts at prevention or orophylau through the use of pooled
immunoglobutin were begun fowarcs the cnd of the Sceond Waorld r,
immediately follawinyg the demonstration of the effectiveness of immuno-
globulin in the suppression of type A hepatitis infection. Studies bave
continued intermittently for almost 30 ye

surs without elear resolution.
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Passive immunization

Sinec the original publication of findings suggesting that pooled human
immunoglebulin given soon after whole bloed tiansfusion could signifi-
cantly reduce the incidencs of post-transfusion heparitis, several major
studies have been carried ons. These studies varied in the dosage, timing
and amount of immunaglobulin wud m the levels of nsk to the reci
Their luck of wuiformily may account for some of the discrepancies in the
results and in their interpretution. Although few would now recommend
the use of pocled immunoglobuiin as a routine accompaniment to blood
trznsfusion, opinion {s not unanimous on this point. The addition of

of methods for mors cficetive sereening of donors.

Most preparations of iomunoglobulin appear 10 vontain little or no
hepatitis B antibody but imunuaoglobulin with a high titre of suc fibe
has been prepared from the plasmu of selected donors. Passive immuniza-
tion with specifie hepatitis B immunoglobulin appeared ta offer protection
in some subjects hwe others develaped evidenee of hepatitis that could not
be distinguished from infection in the contrels. The frequency of the chronic
carrier state of hepatitis B antigen was similar in the (wo groups. The
results of imited clinical tests of other lots of hepatilis B iumunoglobulin
provided addifional evidence for parlial protection when administercd
withio the first week of t bly complete pratectic r
accidental contami g the antigen. Hawever,
there is insufficlent information at present from these limited studies to
provicc a basis for recommending the use of either normal peoled or specific
hepatitis B immunoglobulin.

Active immunization

For many years the prosp of either an i or inactivated
saccing against hepatitis type B were assurmed to be entirely dependent upen
the isclation and laboratory adaptation of the infective agent. One approach
to the problera resuited from the obscrvation tha: heating the well docu-
emed MS-2 serum, whxch contains hcpd!ms B a‘ugen, to 98°C for
1 tinding provided

Shitheclo untned approuch avtive immunization. Subsequent chserv
#ons indicated that twa or three inoculations of the heated serum confel

partial protection against challenge with infective MS-2 scrum,

In other studies serum containing the antigen was heated ut 60°C for

10 hours but such conditions failed to inactivate the agent completely, as
was shown by the 2cquisition of Lepatilis B antigen 0r the development of
hepalitis in 2 proportion of the recipients. These resuils Indicate that the

l
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uificient for adequaiv inactivation of the infections
fiigas of such studics posvent sny genaralizaions at this
the potential esefnlosss of methiodd ofactive remuniza-
iowe\c 1ae rosulis of ihese and the hepatitis B momunoglobutin
er soroe fenssutimice that modifzation of hepati i
v ivation procedurcs d ot render the
e U5 caphibie: (n severe hepatic or other didedase or €0 parsisinee of the
antigen. Acditional studics are eded,

ous were i

stage congerair

Therapeutic mersuses

nifed observations if has been supgested thai the

O the basis of very B
pepatitis B ansibedy

sse of humar plaswia or -mmmoglcku
i werihy of congrolled trials dn 1

' ty o"m‘m:'
arising from such rreaiment has to be sarfously 2onsi

BECOMMENDATIONS

Genersd recommentations

viral hepatitis B are such
ou and should fnd ou
¥ o of

standiog of

1) Recsnt wivances in tie unde:
" 3

important ;
ceagents

WHD :Ho.w‘u facilitate woid support the trainimg of sviatife and
1, for wrample by Srganiziug short pourses. The establishe
Fan ioternstional refersece centre and several regiondl reference
wiould be esicable, parti sanade for the iden
cation of sublypes of tipatitis B an

et
0 work on olhex g;vupr of v s W ‘{( haw e
puclicofaily sucesssiul in &
Faberatoiy problems, both thy 0 u,h the
enlisting the coopsration of oiher laborateries
Growp recemrends
——-particnlar atizoton b?»l‘g given to it
climates.

n.cnle and by
'm.»logxsts. the

(4) Mepatitis B shontd be included in the pragramie tor the collecuon
angt ination of inforlion on virus diseeses & diagnosed in laboTaronies.
There is an wigent need 1o axtend (he fiee exchangs of informeton and
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close collaboration between the national and interaatinaal bodies engagr}u
in active research on hepatitis and its possible sequelac. WHO could play
4 leading part in develaping such cooperation.

(57 Theviews expressed op ieeminclogy {sse pp. 6- 10y shoold be takeninto
accornt in the ninti i ]
inso tar us they nre
the-classification and the provisieis of other siuintions of 4 similer naguve.

15) fr has been. fieraly established m:: Lloed containing hepatic
antigen should pot he used - The metlind Jzed i‘or deseetl
of h?m

itis B antigen in blood ¢
and specific. At the praseni tine a me
h : Logosi

is.

p
trchghoul the wosld.

{7} At present there is u eviduoce Lhal
belaoging 12 medical o7 cther professious. cor
general population. peesent a flazard, nceverthele
should nse precautions in theis professiona
professionid and otfier contacts of these carr
whether tranamission of

. such .rd' ':mah
aetivities and studics of the
s should be raade to detect

("’) e value of specific human hepatitis B immungglobulio in pazsive
be determined, at least in circumstanzes of dearaccidearat
sos maierial,

ocndotions for future research

discovery and application of
B m\ligeu have stonalotad marked
t few years. Although rhese have heen hig
h?vz maed anany new yoestions catking for

houndai “sllabosation, 00p
ﬂ,rm:umn, spporum facifitios,
soly secepted features of what ic now @
5 the rmny Ter
p made thie Sxfloviz

able Tur ideteiing b
for mproveinent, paiticuiarly in the | scresning
A methods that ore of greater vity and simplicity but that
ificity or sconomy. There is also a need for inereasod
availability of improved standardized ceforence reagents of both wntiger
and antibedy. including subiypes, s as to provide more reliable comparisons
of yesuhs.

stilt poed
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) The discavesy of diffreat g
<-{tl\rix o ;c:ui

s B anrigen and
o1 moresxtensive
le’ associations with

Avowen §

TLINE OF PROCEDURES FOR CONTROL OF JTERATINS
AN DBALYEIS AND THANSPLANYATION UMITS*

cp mum fiving in difereat
impiortanee o vamous poiential {3} Cortiol of itection is most fikely 1o by whieved
measuses based on well recogmized pringiples.

Y CompoEneRsive
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€ areas where st is
budy awong
nnation about possit
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venal failure and ouly bload segative far hepatitis 7 aniigen s
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t other rath
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ferdy vehile faking pudients o aod off the diatyders
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frequent access 10 theeirculadicn, There s o the suegical team during

he operation and the subsequent immunosuppression may projong anti-

maintenonce dialvsis and
d be funcricnally separate

{93 fsvlation facilil
renal transplzatation units,

These facil

dvisory Grdop

cor modificatiors, from : Unitad Kingdom
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3 and fhe treatrient or<hrnm e
of the Controlies, B M. Statian
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il of available chiorine. The d
soiled with blogd and ather
1d

from patient
eblovine. These
fully cleansed conte

d»hv\le is used for the dlsml’ﬂ.u it
matai compornents, The rost
contaminated cguipment wmldll.cr:l ore, where
il'it 35 to he rensed. it should be sosked in di:
to prevent ™ baking on ™ of biowd, ete,

ot is by heat and
able, beauroctaved
aotant betore autoclaving

S Mishaps

ks should at onee be washed w!
inoted by spioshing th
1z

hosoap and warer. Bf the
immediately bBe rinsed,
fthe mouth is contam-
woliowing, b vinsed out with water, IF
the sk niled with blogd, i sh ised with strong hypeehlorits
and then washed with soap and wate Splllagm of blood or othet materit
feam: paiients should at anee be swabbed with strong hypochlorite

Syes o1
while opcn, wirh fap water or phys!
enaled, it should at vncs, he!

£ Heporting of mishaps

iination of the momth
ST the Elead af rhc la;,om:or) i
hepatitis B anigee-positive blood, sven
wtion, must ajse be yeporicd.

SPACIMERS SUCH

with personal contamir

7. Persounl dygiene

Swmoking, cating, and
passapes. Labsls mist not bs
fagers or other
for pipattiog. Fands should be was
may possibly have beécome vorian:i'n*ted with, tri
wraberes) har p i
tabarataiy

2 arg pro ed [ the laborateries and
ked. Care shouid be taken not to put the
The mouth should aever be gz
after aoy procedure in which ihey
ces Gl Blasl or sther

‘the bands A,hm;ll vot be wiped on the coal of gown

8. Protective slnthiog

AL steff musi wear i gown wi
rond chﬂ AR

U or 4 soeat with an averlap-
s and disposable
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wid be
¢ Ik wiorn

!o. morzthan 27 B bum a,)ron ar-d i
and the honds washad, before leoving n~
poing (o the 5
ihen b placied in 2 diag

maced on the mdv m"mb'r
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Bach bench worker should ensure that 2 wash-botrle and o disposul jar
contzinis, oehiorite, a supply ofswabs, 3rd o plastic disposal biag
provided at his work plave. The hypoctiforite should he renewed sach
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i
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0. Yecelpt of specimens

Invoring specintens should & scrutinized to confirm that they have heen
properly closed and packed. Thase from p«ucms }mvm, o1 uspcm:ﬂ of
hoving, ‘n‘pu.ims of hepatitis B antigen shonid bea e lat

bm.\ e rtqncw torm :huuld ot ke onch
ere. Sotied and leaking contal
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container for incineration. He showid open the specimen container slowly
to avaid preducing dropiel aerasol. .
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usion. in safety codes for
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are after
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into sreng hypochlorite. Tilss and plares wsed for grouping ané anti-
“aman-globuiin tesis should be pluced in stroog hypechiorite svernight.

g al provedires

Disposable gloves shonid be worn, Condainers of specimens shanld e
checked for tightness of closure tefors placing them on the mechanical
mixer or ceniifuge. Pipatting of spestmens and flfing of ESR subes most
be done with a rubber teat, never by mouth, Swabs wsed to wipe the pipe
skoukl be thick enough to preveni contaminaiion of iie gloved fngers
iled swabs shooid be piaced 0 a container for aviocisving or incloeration.
The capittary tabe used vo place a-drop of bloud en & slide and the spreader
Uséd 1o make a ftin shovid be discarded fwin hypochlonfe

The filnx shonld be spread fn such a way that it does 1ot reach the edges
of the slide, where it might coniarinae the gloved fingers whan the slide
i3 handled,

SSit6 1y
Tie supernatant fuid frons centrify,
¢ discarded mte a vontainer with stron

g

hypochioriie. Graat

bc taken to ?vom o .cz. 5 the fingers with m» microsyiize necele ’"ld
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removed yenlly from the glass barred of the syringe

and the needic sbould he poi ina vontainer for antoclaviag.
atad troys shewld be sited daved before sposal.
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