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Täi 1Fi kn of Non-A, Non-B Hepatitis 
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In studies conducted in the early 1950s, sera from six were : , : i  trig trxr3arift1t=1 } ; ::titi to trans- 

,.._ as m toniatic blood donors, implicated in the transmisrrion y p p , _tali«t : c :., :: i .. :. ; :: -• ' .yivtt ir: . . 
of_ viral hepatitis, were inoculated into 10 to 20 volunteers lated int. a humor 12 i. Th .. roni
each. Five of these "implicated" donor sera transmitted studies, which wri, . . : i . , "_d e  ,. : ., , hive tech 

clinically apparent hepatitis to the recipients. The stored stored .tt 20 `C`. 11,, Grit a, , .i „ uoderta.kcn ict 

serum sarnples from these studies have been reanalyzed re:tnaiyxe those transmission studies using nlicrc-rece nil y 
using seiulogic iii,irkeri for hepatitis 9 virus and hepatitis A des-eloped -crologic fechnigtlts ..far. 11k' identification Of

virus infraction. Two of the donor sera were hepatitis B type A and type B hepatitis: 
surface antiR.,en (liBsAg)•positive, and both transmitted 
hepatitis B virus infection to all susceptible recipients, half Materials and Methods < 

of whom showed clinical symptoms. The remaining three C7ctails of the ` rudiG'.s ri> well as clinical outcnmec 
Infectious donors were HBsAg-negative, yet were icterogenic have here piihiisli 'ii. l i i. _ I i .' studies c . : 

to 100/a to 47% of recipients. Testing of serum samples rose the 1(1 II e1 iptun htuxt rr, 

etu:h ti t rAhom haul :her tr , 
from these recipients with hepatitis showed no evidence of klepatius itr r

•
ihr 

hepatitis B virus or hepatitis A virus infection. This study unit of I f .d d ojVd vlit 
and other recent evidence suggest that there is a third type r •i : ii - .' :,,,t u+tan. bur 

of human viral hepatitis—non-A, non -B hepatitis----which is ad3i t'la-s . t+tctv. . .... 
•i r + in} 'l ii' rttaGtCtl, quc5tionc t 

due to a transmissible agent and may well be associated hn tc,ry °f yam;rted fcr
with a chronic carrier state. <' c[Y.tu,ititttin out I. soot(+lax di 3s issn 

`: 
err function t I . itlnoc pl s uL.ained 

. ... :::..... .w.. .,,., . 5 ill 1 l to _ 't'i' 'he 
:, . storcil its,; r ii 2t ,:,t ,Jed for 

Tio:, i.aiscovt_xi- and ehiraclerization of the hc45ritiiis B stir" 
face anligcn (HBsAg, Aulralia anf.igeni has allowed for 
clarification of much of the nature and epidennioicrgy =.
tyre R hepatitis (1. 2). More recently, an antigen at so i 

,iral hepatitis, type A. (HA Ag) has been iden-
til:;,i ,;:.' •aerologic mtahods developed for its dt;tectior. (3, 
4). Laia then two serologic markers. it , is now possible in 
potitivcly identify an t:-pisode of hepatitis as having been 
either type A or type ti hepatitis, lnteresI.ingly, such studies 
have shown that not all cases of viral hepatitis can he 
attributed to hepatitis A or hepatitis B virus (5:•9). Fttr-
therniore. these non-A. n-on--8 hepatitis cases cannot he 
accounted for by i ytcintet;ahivirus ar Epstein-Barr Mini 
infections. These findings suggest that (bet i . .ii Teri', a 

third human !hepatitis virus transmitted by' seru,ii
the infrctusti,5 nature of non-A, non-B heprt . 
reipvnsiblc agent have not as yet been shay, 

The transriiissihikity of viral hepatitis h1 means of human 
serum was, cif course, proved long before the discoveries of 
HBsAg an i 1 1 Ag. In studies conducted in the early 
1950s. - . ... i [,.ii several as4•mptontatic blood donors, who 

)grunt tilt. Li: 'k Branch. Mvi(is,n cf Htoe4 nod. aood. Froduczs. 
ri$rf'Htr ii tai .. ,d an' ., Drop Adminir•iratti t rid die Lab'_rr.ti ry 
nil Intectiou• t5.'.:., .c s, 'Iiatiiral institute of Atl * and -tafecticus r),- 
r::tic ti, N ii tnsfHnt¢v or I-k'liii Relic s h., tliind. 

14 

i ,. studies ive e rirried out as si mitt of a 
. . - - - : . flettn5 ui hel ii 

 • .,.~ : .' i iJ~ kt`i ip i;Cn tS GS -. , , . t,~ l . .., re 

7f Erdefal f7enit, :: ;.: he 
ti ties ui I and 40 and who had vulunieer, ,.! . .. 
imniedtatcly before ii)ncttlntivn : nd ~a:cekl ,. 
1ea,,t 6 mon[hv, III'. ,; :• , ., were qui i . I . 
of hepatitis. ex`anii i. . kts e cif id 
I-food drawn for v _Iri „ ; :: ::r: .. . , . .  i' „ ; tin 
11mcli€salon, and then : ,I ; : ?: . na 
Wei'c' :.-'ed (rosin- . : 

TF• i O t i . -. I- .. .. 1pmm the, clinical recnirdv and 
liver _  t the I ci : ui 
study f ;trolo . 
done i ;   •: , . , : ,; ~,: - . ;, day ;,. I .: ...;tti. 

`., were icsteci +,. , I Is.. 5 ... s.,.. o -. ,. ..... and 
- ' tt relectropho. : ... . -. o , . . . , _ . : I i i;. , . . ' iliac on 

-clan  insples_h :, .,: : . s : ,.. . : _. . .i ; . .,,, nmtriltnt3-. _. .. 

I. The 1: i .1 iIi selected 
ntnuutodi . i:rn t , ` ,: to 1113
ed hY I a''= c hen,.. . . , . n using h•-: ,:: •rr.Ythrt7 

cytes schltcd with TI%,~1g/ - '=) Samples gi.+'ing eciliisocat 
results far ant -t is wet he r:uliiiiiiiintln stissay as 

well 1191 At. , . a anti tIR~) 
Was assayed in selected u: tin,: t... J } „tj>icrtient Pxi-

3 -*;:9tYldica wet . 
iweit of the 
I cengsiiitmInae, -nil 1101 r ... , _ • ,. „ ,s...  ii - 
rvr,J',.- trai, YA7n'l:3,r 

Anrelnof Internal Medicine $7'14.20, 1377 

PRSE0002114_0001 



LIT.001.3658 

ton (2.(.111. in that. developing hepatitis. a "pre 
first available satt r : .•post'" (sample taken 4 to 6 

months after incicu)atiorll sample were assayed for antibody 
to the hep.iiiti-.. rt antigen lanti-HA) by irirnurte adherence 
tiemagglri ,: , • :, r; .. •:ng antigen purified from human stool 
('14, 21), tot diltioodt to the Fps•,ttan-Barr virus (anti-FIIV) by 
indirect immunofuorescence (VCA. antiggen: t3ionetics Labora-
tories. Rockville t Maryland), and for antibody to the Ad-I69 
strain of cytomcrralovtrus ti-CM V) by complement fixation 

For this study. the diagnosis of clinical hepatitis rested on 
the ev ifnations of the physicians who conducted the original 
study 110 , 1.. .. hepatitas was diagnosed in arty recipient 
developin, tuifn tertttn biliruhin level of equal to or greater 
than 2.1) tfepa'litis t; virus infection was diitgnosed by 
the devefo,. ;,._;tl of HB6Ag for I week or more or the appear-
ance of anti-Has or anti-I-iBc or a combination of thecae. The 
dia,enosis of hepatitis A virus, cysornegafovirus, and E'pstein-
i err virus infection rested on the appearance of antibody to 
t)icsc vital agents or ii 'agmficant (four-fold) rise in ;intibody 
titers between preiacxui ..:i;m and convalescent set urn st'' imcns: 

Results 

I he six implicated dt?near'" (I able I ) ware all mutt bu-
rween the ages of 22 and 37- None g:as e a history of Itepa.• 
titis or jaundice, although one (('.-f), t reported mild fa-
tiguability and had hepatotneg,tly on physical exaniirtatiutl 

(10). Two of the donors (C.I). and V 1 Tout %t hi'I iry of 
significant alcohol abuse, another f 
being a narcotic addict. Liver function tests shows ,i '.Ali
bilirubin values in all, but five of the six had at i„t [iii 
turbidity or flocculation tests or both. Sulfobromophth., ' in 
sodium (BSP) retention tests were done on four of the 
donors, all of which were abnormal. Three donors had 
liver biopsies, two of which showed mild peTiportal infil-
trates  and one of which showed minimal cirrhosis, Serum 
for IlBsAg testing was available from five of the six do-
nors-, Two (H.H. and CI).) were HBsAg-positive (both 
were subtype rdw and were "e" antigen-poitive). The re-
maining donors were fifisAg-negative and lacked anti-Hlie 
as well. Serum was collected on these six implicated donors 
43 to 3t5 days after the donation of blood that was impli-
cated in the Ii anSn7ussion of hepatitis. 

;:,,• dh of the six donors wa4 
ulatrci subc:utanc 'u,ly into tcn to 20 volunteer recipi-

-'able L Data on Implicated Donors• 

to titrnsmil hepatitis to flit+ recipients althi ni!h the perrrt. 
fag.'  t re ' : r doping cline oh 
ea. a ti tI Ir with V.S. and RI'. to 

...... ..... 

cram ti:< I i l=sAg-pcasiti ... di:tnor, Il.II., transmitted 
chiraacall}r-apparent p atilis to It of the 20 recipients 

('Fable 2i. Serologic testing on the recipients, how-
et•,•r :,h yg,ed that all 20 developed hepatitis B virus in-
(' ii it `t I'vel e of the 20 
I r,{f'ir I duselutted I t ti . f a ht 11i days a..ftwr 
•sposure and persi  to 94 r Tan of these 12 
recipients developed cl ni:. :tl dis . .;.n. In eight p;aticrtts Nf11t1ae 
IIH could be s:ll t ,1 , I MsAg flaw of the a ype 

dw j. ur recipien . r .devefuped II II but 
hawed a "prim<:r  ' . . ' 1 . u )nse" in that anti-flBs 
ppc ti'ei3 for the let •.; (rate 2  • I days after erposure, 

.:•e to high titer, .. ..1 persistm ', .':. I . (Inc of these four 
}pelf ticat symptom, 'rhe remaining four 

, t ctuf ' ie pernsc, ' in that anti-If Ha 
.31i'Cdi116; and rose in filer with 

.:I- None of these tour patients 

du4vi.'1i u Cilntild'. • . i•~'..

Serum from Iho tmd FIBsAg-positive donor yicided 
similar results in rutn5rnn,'ut)n _,thole~. "1'Itlec- of I(3 
reeiptt:tats (10t-t i , t +. :I) 'vrunt develope-d chnicttl disease 
(in three others arsi':.crit hepatitis wris suggested, but could  ............... 
not be documented at the link). Howt"-vur scr(?logie teatinfs 

showed evidence of hepatitis H virus infection in it t 0 
recipients: eight (5.:': ) developed lIIhAu (:25 to ''
after exposure and sang for l week tri several ye.;; . 1 

and two (24''-0) dt . . imbed a "primary antibody respon .

with anti-U)3s ap: t .:ritg:: 25 to 39 days after expos:: 
HBsAg in four of the ...c€ght individuals could he sub-
typed. and in all four it 1'tts-:idw 

gtCtPrtN7S of HUSAg-'QF:0A,T151'. I ON(slt 51,105 

Serum from the donor I.11- was IHHsA€-nt:ghtive, yet it 
induced clines:: ; tits in .Seven of 1S ,e-

:. tt (4- - Of the sequential blued- 
ram L. ;.: ti ts show the development 

ar..r rr isivit : f 1:I if1k. il!t,, ill anti -HIS.:. Simi. 

Donor Age Set History 
Jaundice 

Abnormal liver 
Function Tests 

TI' TF CF BSP 

Liver 
Biopsy 

Serum 

:HHsAg Anti-)Ilk 

1nterc•a) LA•r,•;. n 

!)caked 
Serum 4'' ~` s ,,t f 

xm. 
H.H. 22 M Noses + +. I0.3 N. 1,5 
C.I). 36 M Nettie' + -} 5.8 Cilxltusis I 43 
L.H, 25 M Nit - 5.4 Iteriportal 185 

iNiltrales 
V.5 "... .:' . 32 M None ........... . 15.7 Pcripnrtal — ,Sh 

infiltrates 
31 M None - -k — N.D. N. 1). 1 9 

W :..a a 28 M. None -1- r - — M.D. N.I). ND. N.U. 2(13 

• Tr — lhymn! tarhi{tiny_ IF -• thymus flocculation, CI T cephalin tlacrutatiim, BSI' - rut tc.>hnintiiliMlvil.iiii, st»iirtrn rri,',ikr. at 45 'Till' 5.' r1. 
Uot Iona. HBsAte _. hepatitis B surface antigen, anti-HIs;u " anlibeds hi twPatlt,n B core aniisen. 

Intervn! in (lays bttseea date of " imptiuvird " htrxtd donation Had 1•iutt (s: serum tn,Ilrrti,n tt+i isatismisO n 'mudiv, 

ttunfn Br{{n pt it ° I'ansfntY•a ltit+. nr l't.'ts&it iS y 
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Table 2. Data an Recipients of Implicated Donor Sera* 

1h,iwr kt:tipieuts Re Ipit:rts Developing, 
rurn Clinical Hepatitis 

1i 11 Ti aO 1 It 15 12 4 4 20I1(V<l 
3 s 2 1 3 t30%) R 2 0 10 I(t(}%) 
! 1. t i 4 1 7 (47 iu) (1 (1 r)

( f 0 0 0 0 0 0 O (a 

ill I.-JIB , :•. :rnliI iv to hSr,itlttr: B st,rlacfi sell ti is +:+art+-tt nc) fur the fist time I [n f_' weckc :,rte,• rN'pncirrc; n•<i„J Ii 
:ill p e:,eii c n, a.,: .. 1 iii • ;,noculnlisn Lleedii)Sc a xind ri`lA , littiI I iadrndstic biays_II -with INpc+sii[sS. Htls4g ::. hepaliti=. E swine .:;:iz;t •t Nis ; c> 

I ,i `•\ 't-r V.4. .snd it f v.;...e ho 1i }-ii-F :At±=nit-:ttsvz, ; land i;tundir,' is ,,s J, I?itrrtthir levels

1 ' t ,'Ufle ,:)1 th '„ . : n lt,ty, i i . fl i, ' r , +i. iiec (i 1. It :asys were aniet'l'1c, as oi)p, +, • : i s • , 

hc}a.tntis fl . , , ,[, n  !n , ,  n; 1 fl i : . rf; ,+: ' 10 two , ' t ! .t 1, c. 11 hi•1};Alfas -sscs. Amone 

Mme, ni' of Is Irom donor VL ?: I,+ped Case:,, : lips 0 ,:oitt that  . , ,1• ' , ° ;= 
E: ',. i , ,l i lit tk,r lime to b,_' e , ,. t: : ,: • iuped coitaai, a •..,thepatiti. .` •., rliuiecvidencco, t,:_. 

,.' nine. in '..'u,its Who devzic'sped , . , , ;, 1Ied a&;.mo t ak.,Fn to ,. I} h~ t„ the ntt;e. au -B c I s,``. „  ~.`~• 
tsid : , ,t he attributed to hep.r II virus w.rc moderate in Char . _ 

Iii Ch t`#`c)Pient deve1opi,of iriteri;ctrt with r ; ', . i : ,S virti., The itrttlaa[ia, r lz
c ti.mn bar [r . t licsc data hepatitis is rest it of the five implicated thlrt I 

of HMsA aG sWvr. t u, Incubation peru, 

htee,brsos frcail hl. })dtli [S d,e  .! [ 15 to 77 i  <t}S, :n or non-.\ 
1 l , :s ,if infc.tion with aeon-$ c,ise- 1;( Phcr incubation ' sods (fro[ 

i . M v , 1" , % six. Among these date: of ;meat synmpti , ,,•:) in this 
_rtts. two had .loft H!i• , , . 1-HI3a an . right individu. the I .1 k, scrtltll (averaging 1(4 di'. , 

1 i• p"e ioritlatic 1 bk' I ` 1 Of th :Lnti- were tip ,vr, + ortcr than those seen ih ieci pie i t , 
and ' 'Slim (a raging 52 to 62 days), t} 

,lulivadsrals Mi.thout pre t..t.attnc ,, zobod dill not hougb thcac Jiti;, . , were not ct.itisdc.rlki- aii;nilicant: 

RFINOCUL.ATItT, -. : s rff>S 
( t. JNIC'AL Pt A7•1.: RES iN RECIPIENTS In order to l -id the trees , 

mmrr' - The clinical discasc seen in these i i.- per one with reintecnion. selee ; i. I .:, : . s, i., '. had dc:v,cli+ 

ion-A, non _M h: i : : 1 itis was in most , oiler to kills after an roil u?.t.tion sou ; :' +:th iii 
J 1:, irttiliN. 1+, 1 - i+ l ho fypir.al syi;ty• :nfrreaia, stow implicated 1: , i , r ..•I!nY1 111 nsisiiihc lalrr 9, t able 5 

i .:as .t in : :l ing, and abdom = ,i i`.. it ,r.rc sCCf Five persons is' : serum from the inip`i. cr ied 
l. . : , + i Mills 3.: 1`I; 4). donor 14.H ( 1 l° „t five c)khcr ; .)1)l 

t l, i+. + 1 :: I ~'1: .1 n]y'al Crtfitl r ., : I , Ia^,pr t. , 1-1 . !S• S 
r+. = E '. ''711 : , b ','cl .I ,.k•l i IPCC:X III g ii.. i '.i . 1 : ,il`.t') SSC.c tt . C'i 1 .II 's4itiC i , . 

he non A : :,,n-H hepattus cnis , .sere milder than rum. "I h~srte end .ivali rcc. '. ii1g, a second iii . .. tt.iti. 
5 I s (Figures I and 2'i. 'T'he duration of tvmptoins with H.H. siren i : '•:1<1 anti-HHc it the time )}t rids :il 

Total 

table 3, Se•otogic Data on Nine Recipients with Non-A, Non-S Hepatitis" 

HH:uAg 

Recipients i)ev'elopiug 

Prirrlary Secondary 
Anti-Hk1s Anti-kills 

Donor Recil'iemt H8-, 
'

Anti-H13c Anti-H1}c Anti-HA Anti-CMV Ai)it-I.;;HV 
lrtoculum No. 

Pre Post Pre Post Pre t'.,-,t Pre Pi si Pre Po s 

1.,.H. M 12 1:128 1:256 1:64 1:32 `'1:1(X) '--1:1()00 0 0 1:1(1 1:11: 
M13 -.•, 0 () 0 0 0 • () f) 0 0 II 
M Ill 1) 0 0 4,1 1:10 1:I0 (1 t3 F:t- + 
M 17 — .€:l6 1:16 1 :8 1:1f 1.640 1:804 1:32 1:16 1:10 
tv119 0 0 1 :R 1:16 1:600 1:80) 1:8 1:16 1:4() 
M 20 --- t.) 0 1:161 1 (4. 'I:1tO) 1:10(.1 1:32 1:16 1:40 .': 
1, 175 — 0 0 (1 0 I:1CX)t 1:101 0 1:40 

V.S. tvt 42 — 0 (4 n 18 t >11000 ='_ I :l lfl) 1:16 1:16 1-.61f1 i r' ;; 
R.F. tit S — 0 () 0 0 t.I(1tX I:11MJ 0 {) 1:11) : . . 5 

t1B+A6 h pnIii, is ^ 'ji *' anci H ' I scjc i t1Hs4R, watt-HBc :., iu)tibccii to t i.t.t!s B ,rs anuimt4L. untIHA ,i,ul++ y t 
4 awn ct('. an1ti 5 \ - : . . •• r: FB'V . -lvil4 sii' a' 1;rslcln Bar, viii)' is .. 

tC nF;lufn, 3c. tttiktF'vn cell . . :. . 

...lul r,i'js1 :.r glnne1S cif lilt Krtt:t': M, ri„ Ina c 5. eiw , k Ill ' Nu17}h(+r
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... ... ... .. ..._.._ ......................................................................................................................................................................................._ 

Table 4. Comparison of Clinical Features of Hepatitis Cesee Type B venue Non•A. Non-6 

hepatitis Donor Cases of Patients with Hepatitis who 1)evelopoi: 
Type tnocula l'ttpssn — -- - - — — 

Anorexia Malaise Nausea Vomiting Abdominal 1,. lr:patorcgaly 
Pain as:smr~s 

na. t o ....... ..... . —

T3'iie Ft H Fl , C . 14 93c10 93% I(70 i? 78',c. I(ltla 86es w. 

Non-A, non 13 1,.H., V.S., R . 9 80% 61% 78% 67°c w"". 7 

It.... ..... :::,d each showed a boost in titer of anti-HBs (titers 
. IIBc however, did not change)- One HR' re-

Uc H i ,ed H BsAt: for a 2-week pericd (10 t,, 1. is ceks 
after reinoculation), but did not have a reeurrenee of clini-
col .ymptom s. and bilirubin levels and flo culation-tutbid-

! ••:tH did not change-
1, ," ileac of five individuals with serum from the 

donor L.H- (HBsAg-negative) was not associated with the 
development of clinical disease. l iBsAg, artir-Hl]s, nor 

anti-Hite. Two of these recipients had anti-H13s and anti-
I-iRe before rechaltenge (as well as before initial inocula-
tion) _ titers of these hepatitis B virus-related antibodies did 
not change wish rechallenlc with the HBsAg-negative L.H. 
scrum. 

EVIDENCE OF PERSISTENT LIVER DISEASE. 

Follow-up c• „ ::.:t: ,r:, including history, physical ex-
aniination, h kl ,.:,,tr : .an -1 l3SP retention, done I to 3 
years after the initial inoculation, were available irons 11) 
of the 14 recipients with type B hepatitis and from six of 
the nine recipients with non-A. non-fl hepatitis. Evidence 
of chronic liver disease in the form of mild symptoms of 
fatiguahility,hepatoniegaly, and abnormal turhidity/lictecu-
lation tests was found iii one of the 10 recipients (10%) 
who had developed type 13 hepatitis and in two of six 

found in the inocut ; (15, 16), In a t, •. , oculatiotl iii .i,. 
int.~;itt type B I patiu ., --it cc • ith or: 
1ri ti7t1",b ejffion. One tien1 c. :ui ;tool in al lyl !i 

episode of type 13 '.i. . ; . i ; . ! •.t, •.eloped Hf3s:Ar; after re-
exposure. This secuii, i period of antigenenlia was Britt and 
not associated with ,. 'si ii:aE iii -cisc. Thus, itnnturiity to rein-
feetiorr with hcj ., . , . . Ft lid not appear to he rthsnlute. 
but reinfection was mild and asympuomutie_ 

The present study adds support to the growing evidenec 
for a third type of hum an viral hepatitis (5-9). Sera front: 
rive blood donors that had hen implicated in the trans•• 
mission of_post-transfusion hepatitis were shown to transmit 
11ittically appansnt, viral hepatitis to recipients 1wcr of 
these five donors were 11E]sAg-posirivaa, clearly chronic 

16 

14-

(33° ) recipients who had developed non-A, note-B 0 l 
12 

hepatitis. Hoveever. none of these individuals had an cle- E 
o

vated is t el ( none was ' - 1.0 mg;/ dt) or 13SP re-
tention were(alll3  .,: 5% at 45 min).

Discussion 
2

y. cases of type B heptt'in this tt s lddAnalyses of 
little to what is known about this dl6eraec. Of ins t l8'#jlat 

8

the two HBsAg-positive sera were infectious to 100% of C0 Ly
recipients. The fact that only 47% (14!t0) of the re-
cipients developed jaundice or clinical symptoms retlects 6 

«.

the frequently Essynlptomsrlic nature of type B hepatitis.

Indeed the most striking feature of these type B hepatitis
cases w Ir" b'1"1v f I' I A , I , t 

ra

♦

Q 

C:7 

a, alt a a V v mica an sr~ID•cgw on COMM i.
Despite inoculation with the same infectious serum, a great 

tinge of clinical disease was seen: from a simple develop _ _~ 
ment of anti-1-(Bs without symptoms and without detectable B 
HBsAg in five e l ertts to the development of the chronic ° ° 
carrier state its Otte individual, to the development of 
tulminant hepatitis in two. This suggests that the determi-
nants of severity and clinical outcome in type B hepatitis 
arc factors of the host rather than factors of the virus 
(virus strain. "virulence,, dose, or route of exposure), In 
this study. as '!ii others, the subtype nt HBsAg  'bred true." 
that is. the recipients developed the saute' subtype as that 

H.H. C.G L.N. V.S. H.F. 

IMPLICATED DONOR SERA 
Figure 1. Peak bi3irubin level in mgr/4 tmgldt) for each Case of 
ttinically apparent 1-~epalit+s In lire racipients ai each ut the tea} 
implicated donor sera. Circles indicate type a hepatitis cases; 
squares indicate non-A, noti•B hepatitis cases; closed, scared. 
symbols indicate the mean at each gtnop. 

Hoafnazie et at. Trarrshli - SiOlr of Neeatifis 17 
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90 

90 

20 

10 

H.H. C.D. L.H. V.S. R.F. 

IMPLICATED DONOR SERA 

Figure 2. CititatiOn of clinical symptoms in days for each case of 
clinically apparent hepatitis in the recipients of each of the five 
implicated dpnor sara- Circles indicate type B hepatitis cases; 
tglttares indicate non-A, non.S hepatitis cases: closed, scored syrn. 
tabu indicate the meanøt.eath group. 

HilsAg Carriers, ind their .:-: :t transmitted type F9 hepatitis 
with regularity- The . en ii e three infectious donors were 
l-ll35Ag•negatitic, but their r.t were, nonetheless, ictero-
genic transmitting a form of hepatitis due neither to hepa-
titis A virus nor hepatitis 13 virus as lodged by sensitive 
serologic to'its on serial samples from recipients. One of 
these in(ecticxts donor sera tL.H.) transmitted hepatitis 
in severs of 15 recipients, whereas the other two trans-
mitted this disease less frequently (in one of 10 recipients 
cttc:hi. The . h'i:. at di'. ',nse seen in the recipients of the 
HB Av-n. ' i. ,, -,era similar to viral hepatitis, type H, 

!', . .4 i id alai-HBc weiv; not found in 
Faso ration t. . ;i

Serologic. , „o the sera from these patients with 
..non-B" hula i failed to show evidence of hepatitis A 
virus iuteerittrt I at ;.r the nine individuals who developed 
ntm-B" hcpatiti , t-.'-u•-.,.d antibody to hepatitis A antigen 

on preinoetttation hleedirrgs. Titers of anti-HA did not 
hinge. with the episode of clinical hepatitis, and the single 

, -°cipicnt without pre-existing anti-l#:A did not seroconvcrt. 
i f : ., , ra•I. : , , .idtnec that this "non-13" hepatitis 

Chas also 'resi, -v Ii l ,.•-.'n argued, however, that there 
may he ditfern t.: .,, , i ,: rutvpcs of hepatitis A virus. 
and th,: . ... ~ t. 1:-' eloped for the detection of 
anti-HA hart rc'i+t: i aniitur.iy ice one strain only (23). This 

IS iufy t4177 • Arai:,tj, rxr ant. rnai Medicine - Volume87 - Nurr:ber I 

possibility is difficult I. : yet it is unlikely in light 
at the accumulating dal , .i,;,, , • the-pruently 
available assays foe hep ; :s A antigen and antibody. 
Analyses of outbreaks cal typical type A hepatitis (from 

.or.iaminated food, drinking water, sheilft.th, and from ex-
pa: ii`-ritt[tl tra€tsttris,ion studies in Winn and primates) have 
ai;• .:;: ;he regular dovelop tent of antibody to hepatitis A 
antigen derived from either liver or stool (3, 4, S. 24-28). 
Furthermore, epidemiologic and clinical features of non-A, 
non-B hepatitis suggest that it is a disease distinct from type 

! ; . lids. Non A, non-ll hepatitis occurs in settings that 
are ii. , typical of type A hepatitis; most cases have been 
deser l,,•d in association with parenteral exposure. Unlike 
type :v. i nih.. published cases of non-A, tion_B hepatitis 
have ii. - t been associated with secondary spread of the 
diseyn to c tirtact (5, 7) . !mr>iune serum globulin 
i rta globulin"), which is clearly effective in prevent 
ing type A hepatitis, has been shown to have little or rio 
effect in preventing non-A, non-B hepatitis after blood 
transfusions (29-31). The incubation period of most cases 
of non-A. non-B hepatitis (averaging 6 to 9 weeks) has 
been longer than that generally accepted for type A hepa-
titis (averaging 2 to 6 weeks) (S-7, 32). Finally, the 
cymp in r0f fever, headaches, and myalgias, which arc so 

common i th type A hepatitis (32. 33), appear to be rare 
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Table 5. Relnaeulatlan Studies 

Hc[rat c Donor Reti.it, iLTttS Re ne DtnuIcnt>Srg R-alit±itrla[ h).'v l pit,y.` 

C}'wc Serum ketnxaj:h&1ed C'fiaic'al i >rttattto. -- -- -'-- ._ .,.. 
Fiitsatt I rlir tr;: S.' 11 it:rrp 

I tr:rit Aica?nn .' t -I{13 Anti ilia 

..__.-... —.._.-._— .~.._ — ---- -.. 

1a'pe li H,I-t. 5 0 ft a 4 
'Cron A, non B L.H. 5 ; rt r1 it it t? 
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Awe  a  r.cfri r1r r but tk =- Inter 
frrntir, r ! itrrtranti. . , fi Iis, . rriild 
and = Ct to ;'fo ;'Yn 

in thn i utnts 

tl,.. e Viral ns wcrc a htl 
hod th a' sere rri i

rl d in 

virus infectia)n by Ira nsl . . •'n has bear, aalitihulctl to the 

.ransfer of virus -t taring, }cukocvtcs (34, 3S i. 
Attempts to identify a sir& :antigen or particle tasf,ciloed 

with r. • Wort-b helarilitis have so tar born trur,_ essftri. 
f , I : •.. not known whethct one or marts (or not vim 
a ansihlc fix this dr ase and heehaw it i' dc-
i• ; .3 the tack rl1 IIbsA? :!rd inn 13ixr',il?heszr:ir, ct 

A, n hep:rtr:tis" lair:, gained 
hc-pa, "sod hr:laatttis, type 

t_ . . it has. not is.. aed runt non-A. non-It 

3 coat tcpmta on 
t}i . .. . . . 1, ,i1 icnts m ci I'llY
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pone to des ai. p other, tsrrnv,:„ i' pes of liver- injury. The 

to 11(0 tsl dru?- r- - 'cd liver ease. zricia-
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lrnlr, rbatittn of an under 
i tlaia c , ,, he considered as 
e as iii' th: . '. ;ldaunIe of acct: s~a3e. 

.Intl rrkcrs. idcntc hbw vr. i,',. :,as that tlnn-:'= . 
n , `,: Italia: : due to . ' 'aflflt Le.aant thc.1; 

Rt ha l . i.di is regain ' , 
-,r at Icest hall 

noel-h irci',iliiu s' a dly struts' as type E hepaiu , :tn+l 
hair a sirrlilar lucid'. eriod : r'#tt ' 1, non-A, non-B 
l:epatitit has been shown to : ;sr more freyuentiv after 
tarosfusion of cotnf'ie ,r blood than tiolitotar" 
donor blood I: 7, 30, 3. es nt :,tads' acids support 
to the data suggesting that non-A, nan••B hepatiti P due 

a transntissibie agent. One-millilitre amour' three 
.implicated" donor sCCra Irarrsntitteci ,:Iinicaaly : - .ir:rhL. 
hepatitis to human \olun tv'ubati t 
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