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irs wlusies oonductod W the sarly 1950s, sers from s
#gwmptamatic bood donors, implicated in the transmission
of siral hopatitls, were inoculated inte 1040 20 volunisers
sach. Flue of these “implicated” donor sera transmitied
clinically apparent hepatiths o the recipberds, The stored
seriin Semples frotn thise shudies have been reanalyzed
wetng serologie mavkers for hepatitls B vwhrus and hepalitis A
wirug infection. Two of the donor sees were hepatitis B
surface andigen (HEsAprpositive, and both transmited
hepatitic B viras infection So oll susceptibde recipients, halt
of whom showed clinloal symptoms. The remaining three
infactinus deatrs wers HBsAg-negative, vet were icterogenic
b 09 fo 409 of reciplents. Testing of serum samples
from these reciplents with hepatitiz showed no swidenoe of
hepatitie B virus or hepatitis & wirus infection, This study
amnd other recent evidence suggest that theoe is a third type
of hirnan viral hepatitis—nond, nond bepatiblis-—hick g
g T 8 transinissible agent and may well beasssociabed
with & chronic carler state.

T mscovpny
fave andl
clarification of much of the
tvpe B hepatitis (1, 20, More recently, an antigen assool-
wled with wiral hepatitls, type A, (HA Apy hos beew ides-
tified wd serofogic methods developed for it detection (3,
F3. Using these two serologht markers, it is now possitle to
positively ientify an cpiode of hepatitis s having been
cither type A or tvpe B hepatitis, Tnterestingly, sech studies
have showsn that not ol coses of wirs! hepatits can be
attribured do hopatitis A or hepatitie B virws (597, Fuee
thermaore, these somd, nor-B hepatitis caoses cannot be
asveounted for by oytomegddoviry or Bpstedn-Bare wireg
infections. These fndings that there Boab least g
third Busnan hepatitis virus transmitbed by seram. However,
the infections nature of pon-A, non-B hepatits amd B
responsible agont have not as wer been shown,

The wansmissibility of viral hepatitis by means of human
seram was, of coorse, proved Jong before e discoveries of
HBsag and HA Ag In stodies conducted in the early
P05, sera From several asymplomatic Bood dorors, who

sad charmcterizatdon of the hepatitis B s
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m {HBsAg, Australis aptipen) hay allowed for
nature and epidomiatopy of

werg suspected of having taaamitted hepatithe o fransg.
Fused roct g, wore shows t be lnfectious when iaog-
Batedd ot huprman volusteers {10020, The sera Srom these
studbes, which were oollected 2% vears apo, hive booy
sppred st 2000 The present study was underialen 10
reamlvee these bransis siuckies wsing more-revently
ﬁew‘mpmﬂ serodiogic technigues for the Mentication of
ppe A and vpe B hepatitic

Materials and Methods

Pregiily of the orignsd siw
B ey wtaa; i provions!

an owell s CHrwal ouwltomey
30, 113, i’he’m‘: attading exage
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§ bl Tnfes ol donors,
g iy hadl Been nmph fon of mmi
hepat 4 singleqanit B worpsipbeat of e

§ e
gt of Wood from these donorg had  developed ol
apparant bepatits 33 o T days aller dokesfusion. bul o
bd pecebved . additionad sty ol Wemd or plosma derieatives
i"h»: sha “hplieatend” Wood denors wsrs, mn&mm& egmwwmd

s, g mtﬁ :

wnction tests, Blood seangtey ol
wh gy A poind 43 is:’s 385 diws éﬁ'fiﬁtt’ th
- donntion were stored frogen st o~ 300 and ased for

These trassmizion %mﬁf% were purrisd OUL a2 8 pard ai’ k.
Te sty oo o ; ol inavtivating hepetitis W
(133, The recipionts of *{i%w mfm ,zmm mqu :
m.;ds: fpmates oF Jodeys Ep §
apes of 21 and 40 :
Prvmedintely before in lstionn M‘ﬁi wwm %?wsrm,hzt f{}r a’i
brast & manths, the rechphonts were guestined 8% 10 gymptoms
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:szm»zty it Mﬁii ;msﬁ ;ﬁw ifn?.fi?tigii-f; a:séf zu:zm‘i-m.;;éif: a‘asmya wgrzm%y
ity or e 5 sevum samples from doners and recipients
Serm were tosted B MIBsAw by radiodmntacassay (130 and
soumierelectopfichests {14, Bubtvping of HBsAg was done ou
positive swples by imsooedifasies (15 and radivloamune
magay (165, The | s B e antigen was assayed soselected
s By ﬁms‘mmmi sion (173 Acaibady 1o ] f“ug vaﬁﬁw

was immd hy ' |
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il E zm &mzmﬁv e am ?ﬁ:ﬁpéﬂﬂm ﬁ pote ar‘mgan hm --HBM
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sms s&fid Emwua
% miwiaﬁm m.mi an thf sppearsmce of mu%m&y i)
ral agents er & significant (fouwrdold) rise in antibody
Hers betwesn preinvruistion smi comvalescent serum soucimens.

Regully
DEIRURS

The @y im;ﬂémmﬁ. dopors {Table 1} were all men bee
aw:*:m the ages of 32 and 37, Blooe gave 3 history of hepae
s of jaundice, s;]zhcwgh o (.00 reposted mild fa-
tiguabitity and had hepstomepaly on physics] examination
£, Twe of the donoes (013, and V.8 ) had 2 history of
stgnificant sleohol sbuse, another (BLHLY was suspected of
being a parcotic addict. Liver function tests showed normat
bafirubin waloes in sl but Bve of the ¢ix had aboormsd
rurhidity or Socontation tests or both, Suffobromaphthaleln
soclieny (HSPY refention fests wevre done on fﬁeur ﬁf t"fi&
donors, sl of which were shoormad, B
liver biopsies, two of which showed mﬁd pem;wrmi mﬁi
trates and one of which showed mindmal ciivhosis. Serom
for MBeAg testing wes avadlable from five of te siz do-
aers, Two {HLH. apd T were HBsAp-positive fhoth
were subtype adw and were 0" antigenspositived. The re
myaining donors were HBsAgnegative and lacked anii-MB
ax well, Serum was collected on these six impHeated donors
&3 to 383 dayvs after the donation of blosd that was impli-
cated i the rensmission of hepatitiy,

RECHENT STUBIES
Ome millilitee of serum of sach of the gx donory was
tnoculated subculeneously into ten o 20 volunteer recipi.

ents Cable 23, Serven froms Gve of the six donoss appeared
te transmit hepatiths 1 the reipients, although the peroen-
tage of recipients developing olinics) hupatitis wariad with
each donor inocslum (from 10% with V.5 and RF.
55% with HH, serum} (11},

RECIFIESTS OF HRLAR-PORITIVE DUNOR SERA
?’t;mm tmm ﬁhe Hﬁ‘mg msmw mmn };“i H zmmmmcd

{“'35‘“’? m"mm m} ,%E;‘:mé Tostiy
men o«h(xmd t%ma all 2&& dev 1 p;f

z;,‘.xpmum md mm g _'?11 o N duys), Ten of these 12
reciplents developed clindual discase. In eight patients whose
HBsAg could be subtyped, the HBsAg was of the subtype
adwe, Four recipherds (2% ) nover developed HBsAg but
showed a “primary antibody resporsg™ in that anti-HBs
sppeared for the fiest tme 23 1o 41 days after exposure,
rose ty high Giter, and persisted (211 One of these four
persons devgloped olinical sympto he remaining four
had o “secondary amtibody resposse.” in that anit-HBs
was present op the first bleeding snd pose I tter with
gxposure (anaméstic boost), None of these four patients
developed clinipal disease.

Serum from the second HBsAg-pusitive donor yielded
sindlar resulls in these vansmdssion studiex, Three of 10
recipients (309 of OO sorum developed oliniesl disesse
(i thoee others spicteric hepatitis way suggested, but could
not be docomented st the e}, However, sersdogie testing
showed svidency of hepalitis B wirns infection in all 10
recipicnts; elght (B0 ) dwuﬁp&d HBsAg (35 w H) days
after exposure and persisting &”m’ week o severn] veurs)
and two {39 developed o “primary antibody response”
with snti-HBs appearing 25 fo 39 days alter exposure.
HBsAg in four of these pight individuals eould be sub-
typed, and in all four i was adw,

RECIFIENTS OF BESAE-NEGATIVE DUNUR SERA

Kerwm from the dosor LH. das HBsApapgative, vet #t
induced clinically apparest hepatitis o seven of 15 1o
ciplents {479 ) (Table 23, Teathng of the sequential eeds
invgs from these recipients did nm show the development
ard perdistence of HBsdg, ambBEB or anti-HBe Bimis

Fable §. Dats on Implicated Dapgeg®
oo Apr Bex Himtory Heriwm Taperval Betwoon
Jauadics A Thonation and
: HbsAy  AntcHBE apum Collestion
ey
¥ b Naowpe s M1 e e 133
£, 36 M Mo i Clrehisls e & 43
EMHp e M sy m Beriporisl - - A
. as‘xfiﬁsmm N
Y. 32 .21 Mo e f e o k%
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W . 5 Mo =S ML Mk Pkt

FAT e ghpmed vvbddity, TE o dhwmed Soccubtion,
aod done, FBsAp s hopatii B susfucs ansipes,
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Tabie 2. Dats on Rmmmﬂﬁs ¥ img&mtmﬂ ﬁﬁmm Bora®

Bromr Revipivnis Rwy:em ﬁammpmg Recipients Develuping
Kerum Lhnical Hepatites
) - " Hissg Secondary Tostgl
Feteric Ancteric Tl Amii-Hgs
R, &,
i SRR ; 4 4
i 1
3 {3
£ 4
& ]
£ 1
* Prrima %5 hepasitis Bosied aouipes (sw-HEsE for the Het dme 3 e 13 weosks

Hbsag = mmhm B %uﬁaw FRRT.

aot-HEy p v of A v pesivecslation Bleodings snd s dn ties (ana Boasi with exposarg.

L. were both HBsAg-nup

g Yt ared pauradice, as owell as p;:;ﬂ?; E&éiiim?ﬁ&'n levels, were o the
ric hepatis

o one of B0 recipients. 25 Three of the nine

i evidence 1 At~ »i o 5:% cases were wicterie, as opposed to
Finally, among 10 EE9 ) tvpe B hepatiis Among the 14
mam develuped cases w? *KE}!&: B ?‘Eagaat;izs there were tiwo that were padpsd
m;xisumg af type B hepatitis. at the fHme 0 be “severg” {?;a th dewlc}g}m a.e“m”;;ﬂ 35
The nine md;svgiﬁuﬁ. 5 !.A.%@ developed olinfeal hepatigs ' B

BOW DS

; et v moeach revipient develaping
cvtomegddovirus, and the Epstein-Baer vires, These Jdats Bepatitis i response o each of the fve implicsted dowor
alomg with specific mum oa Hﬁ‘w’;g testing are shown in sere are shown in Figure 3. lncobation periods for ype B

Table & Seralop v fate bleedings fram hepati s ranged from 35 toc 77 days, and Enr nan-A,
thiese wine Individi 'hamui B @&*ids@ma af infection with FTC T g i

either hepatitis B wicws or hepailtis A vini. Among these date of ¢ IS by onsed of chinicel svmptomsl in thos
rired recepdents, two had anti-HBs, theee gmi-HBe, and eiphi indivadusels recetving the LH. serum {averaging 40 davs)
anti-HA on prefnocslation bleedings, Titers of these anti- were oo the whale shorter then those sgen in recipients of
hadies did not rise subsequesy to ohinical hepatit, and gither BHLHL. or OO0 serum Caveraging 57 1o 62 duwsd, o
thase Bndividualy without preexisting antibody did not thouph these differences were aod statiatioally signdficant,
BEEGRINNert.

RFHRQURLATREN STURER

CLINICAL FRATURES IN RECHMENTS fo onder o evabuste lmrmunity and the possibility of

Fhi oliniesd disease seen in these nloe persons with reinfection, selected mndividual who had desloped bepa-
mmv «% RO H‘ Bepatits was Bnomost reipets simailar 10 His alter an indtial inoculation were resoculsted with the

symspiomsy of anorexia, warne implicated dowor serum 10 months fater (Table 3

Hsei, vomsting, amﬁ abdomingl pain were seen Five pensons initlally glven seram from the imphicated
mgtmé Ermngh,y iy Both types of hepatites {Table 43, dosor HH. (HBsAgpesiibeel st Bve others inithally
- Boont: Beadache ond myalgine were  given sorum From chronic carpier donor LML (HBsAg

T chfﬂ‘-‘ﬁ&&“u»& was poted by ost fstanses, In geperal. negatived were rechaBlenged with the same lnfections se
hewwerver, the sone-A, non-B Bepati cases were osiider than v, Those dividuals recelving o second  noslaticn
type B cas seres §oaned 2. The duration of svmptoms with FLH serums 3l had sti-HE8s ot the time of rechals
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Tedls 4. Comparison of Clisical Fastures of Hepatitis Ceses: Type B wversus Non-d, Mon-8

Hepatitis Ponor

1s with Hepatitis who Deviloped:

’fy;yzg inonals

Amorexin

Malaine

Hepatomegaly

Mapnes

Wosriting Abdoeminal
Pain

&

Type B HH.C

: LA & A i ¥3%
MoneA, non-B H.¥E5, RBE B fay,

935 105, TR %
5% 8% 6% 8% H s

4
O 5%,

fenge, and each showed a boost in titer of anti-HBs {1iery
of sntb-Hbe, however, did not change). One recipient re.
developed HBsAg for & Zawvesk peried {10 10 13 weeks
after reinceulation, bet did not have 3 recurrence of cling-
cal symptoms, and bilirebin lovels and Socculstion-turbid.
iy texts did not change.

Pechallenge of fve individuals with serum from the
denor L.H. (HibsAgaepative} was not assochsted with the
development of cliniesd disesse, HBsAg, anti-HBs, nor
aogi-HBe, Twe of those reciplents had anti-HBs and anth
HHe before rechallenge {ag well o8 before initisl inocule
teew 5 titers of these hepalits B wirgs-related antibodive did
st change with rechallenge with the HBsAge-negative LH,
SEPUIE.

EVEDENCE OF PERRISTENT LIVER DHSEASE

Follow-up sserminstions, inchuding history, physical ex-
amdnatiom, blood tests, and BSP refention, done 1 o 3
yeary after the initial Incculation, were avsilable from 10
of the 14 recipients with type B hepatitls and from six of
the pine recipients with acn-&, son-B hepatitic, BEvidence
of chronic liver disease in the form of mild symptoms of
Fatiguability, hepatomegaly, aod sbaormal turbidity? Boccu-
bation fests was Jound in one of the 1 secipients {1093
whe had dewsloped ivpe B hepatitls and in two of aix
f33% ) reciplents whe had developed non-f, non-B
hepatitis. However, none of these individusls hed ap ele-
vated billrubin level {soge was > L0 mg/diy or BSP re-
terstion {all wore =2 598 51 4% mind.

Uiscussinn

Aualyses of cases of type B hepatitis in this study add
Hrthe fo what is known about this disease. OF interest is that
the two HBsAg-positive sery were infections v WY of
revipients. The fact that only 479 (/80 of the re
ciplemts developed jaundice or clinical swmploms reflects
the frequently asymplomatic nabwre of type B hepatitis.
Todeed the most striking featsre of these type B hepatitis
casgs wo the variabitity of olinical and serolopic sutcones,
Elespie mocudation with the same infectious serom, & grest
range of clinieal disease was seen: from a simple develop-
ment of ant-H B without spmplomy and without detectable
HEsAg in fve recipionts, o the development of the chronie
SHTFEE ¢ i one ndividual, to the development of
Folminant hepatitis dn two, This suggests that the determi.
runts of severy and clpical outcome In type B hepatitis
sre Factors of the host rather thun factors of the wvirus
Ewirus strain, “virnlence,” duse, or route of exposure). In
thiy stody, sy i others, the subtype of HBsAg “bred troe,™
that iy, the recipiests developed the same subtype as that

Downloaded from htips://annals.org by Tulane University user on 01/18/2019

found in the inpculum {15, 160 In g reinoculation study,
imvmumity in type B hepatitis was shown with one Interests
ing exception. One palient comvalescent Trom an anioleris
epigode af type B hepatith redeveloped HBsAp after re-
exposurs. This second period of sntigenemia was brief and
nod asgociated with clinical disesse. Thus, smuinity i tin-
fection with hepatitis B virus Jid not appear to by abheolute,
bt reinfection was mild and asveptomstic,

The peesent study wldds support to the growing evidence

for a thicd type of human wiral hepatitis {359}, Sera from

five Blood donors that had been mplicated in the traos
mibaston of post-irassfusion hepatitis were shown o tronsmit
clinically spparent, viral hepatitis 1o rechpients, Twa of
these five domors were HEsAgpositive, olearly chronic

16 -

18 o

s
B
-

I RECIPENTS WITH HEPATITIS
= &
N E§

PEAK BHIRUBIN LEVEL Img%i

£
3
te

] L i i 3
HHL L B L. WwE, RE.
IMPLICATED DONOR SERA
Figurs 3. Pesk Bifirebin bovel Inomg%h Degddl) for emh case of
linically appérent hepatitis in the recipients of sach ot the five
inplicated donor sers, Giegles indigete type B %‘ama-’t’ﬁm LRSS
sguares fodicate noned, ponB Gepeiis cases olosed,  storsd

syribols indicate the mean of esch group.
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O possibility Is difionll (o disprove, vet i i unlikely fo Hght
of the sccwmulating date geaseated using the presuntly
weailable sssays for hepolithe A amtigen and antbody,
B o Analpses of outbresks of typival type A hepatitls {from
contaminated food, drinking water, shellfish, and from ex.
perirnenial transmdssion stedies in man and primates) bave
M shown the regolar developmeent of smibody to hepatitie A
wutigen derbeed Froo either Bver or stoal {3, 4, 8, 24283
Furthermore, epidemivlogie and ohinisal features of non-A,
6 pcn B hepatitis sugeest that it o disease distines Tromm tepe
A hegatitds. Non«A, pondB hepatitls ocouns in sellings that
are not typicel of type A hepafitis; mosi cases have been
8 deseribed in sssociation with parentersl exposure. Undike
type A hepat 3% pd cases of none=A, non-B henat

o have aot been assowoted with secosdary sproad of the
Al - dlsease o oonbacrs (57 ifm:.mam_ serm wobulin
‘ pammms globubin”™), which iy cleasly effective in prevent-

ey tvpe A hepatitis, bas been shown 10 have Hde o so
o b & effect in prevemting oon-A, non-B hepatitiy afier blood
erapsfusons {2931 The invubstion poriod of miost cases
of not-A, son-B hepatitis Caveraging & to 9 weeks) has
beess Jonger than thae generally accepted for tipe A hepa-
§ tithy {averaging 2 to & woeeks) {57, 321 Fimelly, the

& - symapltoms of fever, hesdaches, and myatgias, which are so

1 b & &  comenon with fype A hepatitis {32, 33), appear to be rare

£ gﬁ

o0

CURATION OF BYRMPTOMS (daysl
e BECIPIENTS WITH HEPATITIS

« &
E i £ i i
333 L. L, V& #E
BAPLICATED DONDR SBRE B

Figure 2. Doration of clislosl symploms fs daws for suash cage of
ciimieatly spporart hepalitis i the rociplonts of edch of the Bve
implicated dongr seea. Cireles indicate type B hepatitis ceses) W
suarey indicale noncd, sol hepatitis dasew closed, woursd syver
bl indinate the maems of sach group.

B HaAg cormors, and thelr sorg tromsmited fype B hepatitis
with regulartty, The remalning three Infectious donies were
HsApnepative, b their sere were, nonctheless, otero-
penie rapsesitiing o fovm of hepalitis due neither fo hepa-
HE & viros nor hepatitis B ovires as jodged by sensitive
sevologie fests on seriad semples Do meciplents, One of
these fofections dosor sers (LY tramsmitted heparitis
i oseven of 18 reciplents, whereas the other two frang
miitged thiv disease less freguently (i ooe of 1 spoipients

- Yhe clindbesd i

o
ERE

[
a ook B

§

RCLIBATION FERIOD fdovsl
B RECIFENTS WITH HEPATITIS

- s seen in the recipients of the
s Agenegative sorg was shdlar o wirad hepatitly, bvpe B,
Bl HBsAg anti-HBs, and aatiHBC were aot fowsd in v
asseciation with this Jhease, Ll 3
Serologic wssave on the sers From these patients with '
“non-B hepatiths - failed o show evidence of hepatitiy &
virus nfection. Eight of the nine ndividuals whe developed
“oon-BT hepatitis possessed antibody to heputitls A antigen
o premoculation Meedings, THers of anti-HA $id wmm - ; L o
change with the episode of olinfcal hepatitls, and the single B £ LH. WA BF,
fs‘:;f_spzss;ﬂz; Wit preexisting mi;fi-iﬁ .ff;iifd‘ at 3‘??@35:"”5“@;?'_5‘ SAPLICATED DONDS SERA
Fhis W strong s;afrraisggm a&ae-EaEez:ste ghiat this “non-BY h:g.pm;m Figure 3. ncubstion period in ays (from day of exposus to duy
wWas sg%m A7 1 has Been arpued, bowever, that there of gwmptorn oaset) Bee each case of chinfoadly apparent hepatitiy
aiy b Bifferend stvaing or serotvpes of hepe A it i reciplents of each of the five impticated dunu sers. Glecles
aed that e serofesis tosts dove B g for the det . dicate type B hopslitis vases) squaeres indicibe WA note B hepe

v oxy ! e e . " R atitis eases olosed, sroved syshoby ingicste the misan of csch
anti-HA may reflocy antibody o one stradn onbe 230 This  group.

{10
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Fabie B, Reinorutation Shedieg

Hepatiths Lhone Rgm; Y Ropipienis Developing
Fypa Serum - i - j
e T Ay ETEERE Senendary
Ani-Fls AbeHfy
Ty B 5 i 1] ¥ i 4
Mon A, von B & i i & Lt g

* HEsAg v Gopaiitis B osarfice sethpen, astbHBs o antibolly b H&m;z

mononeA, noo-B bepatiths. Bt s thus uadikely thar these
Casey Tepresent a af of type & hepaditi

The eviomiegslovires and Epstein-Bary virus cwn both ine
duce 3 hepariils ke @yndmma, {34, 353, bt the Heer
funotion shoormalities due to these viruses are usaaily mild
mﬂ wvershadowed by othey SIS and sigos {pharyn-
it 'afim@gmzhv splenvmegalyd. o this study, semptoms
snd wipen of these virgd mfections were absent, and anti
body responses fo these teg vivuses were not seon, Purther-
miore, dhe fotersgends miaterial wsed in this study owas
sereny ensinision of ovtomegsloviog and Epsteio- Bary
virys Infection by {ramsfosion hes beeo sttributed o the
sansfer of virus-beariag leukooyvies {34, 383,

Abtempts B lentily o vird ssdigen o particle asouited
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