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CHRONIC NON-A, NON-B HEPATITIS 
CARRIER STATE 

Transmissible Agent Documented in One Patient 
over a Six-Year Period 

EnwARD TABOR, M.D., LEONARD B. SEEFF, M.D., 
AND :RoBERT J. GERETY, M.D., PH.D. 

N
ON-A, non-B hepatitis is a major health prob

lem, present in up to 89 per cent of patients with 
post-transfusion hepatitis' and 25 per cent of hospi
talized patients with sporadic hepatitis:2 Experimen
tal transmission to chimpanzees of human non-A, 
non-B hepatitis3•7 and passage of an agent of non-A, 
non-B hepatitis to additional chimpanzees• have 
demonstrated the cause to be a transmissible agent·or 
agents and provided an animal model for further 

From the Hepatitis Braneh, Division of Blood and Blood froducts, 
Bureau or Biolo&ics, Food and Drug Administration, Betbesda, Md., and 
the depirtments of Mcdic:lne, V ctcrans Adminiatration Medical Ccntcr and 
Georsetown University Hospital, Washington, D.C. (address reprint ro
quests to Dr. Tabor at the Bureau of Biologies, 8800 Rockvillc Pike, 
Bctheada, MD 2020S). 

Presented in part at the Fifth International Con1ress of Liver Diaeasea, 
Base!, Switzerland, October S, 1979. 

study of the disease. These studies and others have led 
to the development of experimental assays designed to 
detect antigen-antibody systems present in serum9•10 
and liver11 associated with non-A, non-:B hepatitis. 

Evidence of a chronic carrier state, in which an 
agent of non-A, non-B hepatitis is present in a 

patient's blood for years, has been derived from retro
spective analyses of serum from persons implicated in 
transmission of non-A, non-B hepatitis to recipients of 
their blood. 3•12 Our study was designed to determine 
the · duration of infectivity during chronic asympto
matic non-A, non-B hc;patitis by inoculati� into 
chimpanzees four serum or plasma samples obtained 
over a six-year period from one patient; one of these 
samples was obtained when the patient's amino
transferase levels had . temporarily returned to nor· 
mal. 

METHODS 

Case Report 

A 23-year·old man was admitted to the Veterans Administration , 
Medical Center, Washington, D.C. in June 1972, with a diagnosis 
of aplastic imen:iia (Fig. 1 ). He was given transfusions of 31 units ol : 
packed red cells and 43 units of platelets over the next seven 
months. He was also treated with folic acid, pyridoxine, oxymetha
lone, prednisone, and a variety of antibiotics to treat recurrent 
abscesses. Aspartate aminotransferase (AST) and alanine amiOO. 
transferase (ALT) levels fmt became elevated in November 1972,' 
reaching peak AST levels of 1250 IU per !iter in January 1973 (with 
AL T 300 IU per !iter), and peak AL T levels of 700 IU in February, 
1973. Bilirubin remained below 1.8 mg per deciliter. AST and A�T. 
gradually decreased over the next five years, remaining between 40 
and 53 IU per !iter from 1976 to 1978. In October 1978the patient's 
AST was 39 IU per liter, and AL T 45 IU per !iter. The fll'St entirely 
normal values (<40 IU per !iter) were noted in April 1979, when 
the. AST was 30 IU per !iter, and AL T } 7 IU per !iter, although 
both levels were ag�in elevated in January, February, and Malch, 
1980. No symptoms of hepatitis were present at any time. A liver 
biopsy performed in March 1980 showed mild to moderate lym-' 
phocytic infiltration of the portal areas, with mild portal fibrosis. 
only one portal area did the inflammation extend into the paren
chyma. These findings were consistent with a diagnosis of chronic 
persistent hepatitis. The patient had two additional hospita� 
tions: one in 1974 for paroxysmal nocturnal hemoglobinuria, and 
one in 1975 for bone-marrow.biopsy. · 

On March 15, 1973, a nurs,e caring for this patient in the out· 
patient department injured h�lf on a broken capillary pipette 
contaminated with the patient's blood (Fig. 2). On March 15 and 
April 12, she received intramuscular injections of 5 ml of immune 
serum globulin as a participant in a Veterans Administration eo. 
operative Study to evaluate prophylaxis against hepatitis after ex
posure. On April 25 she had abdominal pain and polyarthralgia,. 
followed by anorexia on April 28. On April 30, seven weeks after the, 
accidental inoculation, her AST and AL T, which had both been 
lower than 40 IU per !iter when tested on the day of her acciden
tal inoculation and two and four weeks later, were 338 IU perlitcri 
and 440 IU per !iter, respectively. Her total bilirubin was 0.6 mg per 
deciliter. She continued to have malaise and intermittent anorexia 
and nausea until August 6, 1973, and her AST and AL T remained 

· between 70 and 247 IU per liter until September 10, 1973, at which' 
time they returned to normal. A percutaneous liver biopsy on·, 
August 2, 1973 (Week 20) revealed lobular disarray, acidophilic 
generation, acidophilic bodies, lymphocytic infiltration of 
sinusoids, and evidence of parenchyma! regeneration (aniBoJ�uclleo-;·; 
.sis and binucleation); these findings were consistent with 
acute hepatitis. 

Both the patient and the nurse were diagnosed as having 
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Figure 1. Data on a Patient with Asymptomatic Chronic Non-A, Non-B, Hepatitis. 
Infectivity was detected at times Indicated by plus signs and .determined through experimental inoculation of chimpanzees 
with the patleAt's serum or plasma. AST denotes aspartate aminotransferase, and AL T alanine aminotransferase (normal, <40 
IU per llter). Transfusions of 31 units of packed red cells and 43 units of platelets were given during the seven months In-

dicated. Liver biopsy was performed .at week indicated (see text). 

non-B hepatitis because their serum samples were consistently neg
ative for the markers of hepatitis B virus infection according to the 
most sensitive tests available (radioimmunoassay& for hepatitis B 
surface antigen [HBsAg], for antibody to HBsAg, and for antibody 
to hepatitis B core antigen) ;lnd were negative or of constant titer 
when tested by immune adherence hemagglutination and radioim
munoassay for antibody to hepatitis A virus. 

Inocula 

Serum was obtained from the patient on March 15, 1973 (16 
weeks after the onset of aminotransferase elevations and the day on 
which the nurse accidentally inoculated herself with a broken capil
lary pipette co�taminated with his blood; Inoculum la). Serum was 
again obtaillCd in February t978 (5 � years after the onset of 
aminotransferase elevations; Inoculum lb) artd in October 1978 (six 
years after the onset of aminotransferase elevations; Inoculum le), 
and plasma was obtained in. citratc:-phosphate-dcxtrose in April 
1979 (6 � years after the onset of aminotransferase elevations; Inoc
ulum Id). Inoculations of chimpanzees were performed asynchron
ously over two years. Chimpanzees 922 and 930 were each inocu
lated intravenously with 1 ml of a 1:10 dilution of Inoculum la, as 

ISG ISG 
• +· 

described elsewhere. • ·Chimpanzees 960 and 961 were each inocu
lated intravenously with 1 ml eC a 1:10 dilution of Inoculum lb. 
Chimpanzee 975 was inoculated intravenously with 1 ml eC undi
luted Inoculum le, and Chimpanzee 993 with 1 ml of undiluted 
Inoculum Id. 

Chimpanzees 

The six inoculated chimpanzees ( Prm troglodytes) were born in a 
breeding colony in the United States (International Center of En
vironmental Safety, Alamogordo, N.M., FDA contract No. 223-77-
1004 ), and at the start of the study they were 14 to 20 months old 
and weighed from 6 to 9 kg. The care and feeding of these chim
panzees have been described elsewhere.•·•• There was little likeli
hood of prior exposure to hepatitis viruses; the infant chimpanzees, 
their parents, and their human caretakers were monitored regular
ly for abnormalities of �ST and AL T, and for the presence of 
HBsAg, antibodies ·to HBsAg, and antibodies to hepatitis B core 
antigen. None of the chimpanzees except 993 had been inoculated 
with any other serum; 993 had been inoculated with a 1:1000 dilu
tion of Inoculum la 16 weeks previously. This dilution was found to 
be noninfectious in this chimpanzee and two others. 

Uver 
Biopsy 

• 
SymptomS 

o 2 4 6 8 10 12 14 16 1.8 20 22 24 26 36 44 62 eo 
WEEKS AFrER ACCIDENTAL INOCULATION 

Figure 2. Data on Nurse Infected with Non-A. Non-e Hepatitis by Accidental Inoculation with BloOd from Patient Shown In · 
Figure 1. 

ISG denotes inoculation of immune serum globulin, AST aspartate aminotransfe�, and ALT alanine aminotransferase (nor
mal, <;40 IU per llter). Liver biopsy was performed at week indicated (see text). Bar denotes period during which symptoms 

were present. 
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$ecrolc�glc Studies and Liver Biopsies 

Beginning four weeks before inoculation and continuing 
(hroue�ho111t the study, serum specimens from each of the six chim

tested weekly for AST and AL T (normal, <40 IU per 
for isocitric dehydrogenase15; HBsAg" and antibodies to 

tested weekly by means of radioimmunoassay, and 
'ntibo4clies to hepatitis B core antigen by means of complement rue-

radioimmunoassay.'' We tested selected serum samples 
f��

t
��!!��:.�: to hepatitis A virus by immune adherence hemag

gl and radioimmunoassay," for antibody to cytomegalo-
by radioimmunoassay,•• and for antibo4clies to Epstein-Barr 
by immunofluorescence. 23 Serial serum samples from these 

f:hi.mparu:ees were tested b� means of counterelectrophoresis for an . 
�n1:igc:n-alntll:>o<ly system previously shown to be associated with 

' Percutaneous liver biopsies were per-
weekly, anesthesia induced by cyclohexylamine, a· drug 

known toxic effects on the liver. Biopsy specimens were 
with hematoxylin and eosin and assessed according to pre
reported criteria. >,u 

RESULTS 

Each of the four samples of the patient's serum or 
transmitted non-A, non-B hepatitis to the in

pctl.llated chimpanzees (Table 1 ). AST or ALT or both 
�e:ca:me elevated two to four weeks after inoculation, 

peak AST levels of 55 to 306 IU per liter, and 
ALT levels of 92 to 227 IU per !iter. Levels of 

�So1citric dehydrogenase paralleled those of AST and 
not shown). Histopathologic changes 

of hepatitis3•1 were seen in weekly liver-biopsy 
�peci.mc:ns during the period of aminotransferase ele

None of the six infected chimpanzees acquired 
or antibodies to HBsAg, hepatitis B core anti

hepatitiis A virus, or cytomegalovirus; titers of 
�ntibodies to Epstein-Barr virus remained unchanged 

all six chimpanzees. Although not all six chimpan
were inoculated or infected simultaneously, un

�ncx:u1lat:ed control chimpanzees were housed in the 
throughout this study, and none of the 

elevations in AST or AL T or abnormali-
detected on liver biopsy. . 

antigen associated with non-A, non-B hepati
was detected with counterelectrophoresis in chim

pa•nze•es 922, 930, and 993 at the time of AST and 
elevations and histopathologic changes in liver

specimens (Table 1), but not in chimpanzees 
1, or 975. In all six chimpanzees the develop
antibody to. the non-A, non-B-hepatitis-asso

an�igen was detected by means of counterelec
�rop:hore!;is. 

DISCUSSION 

This study documents the persistence of an agent of 
non-B hepatitis in the blood of a patient for six 
even at a time when aminotransferase levels 

temporarily returned to normal. Earlier studies 
�u,gg«�stiing the existence of chronic carriers of the non

hepatitis agent or agents relied on retro
analysis of prior episodes of transmis-

3•4•12 In this study, the similar incubation periods, 
pattern of aminotransferase elevations, the sera

findings of an antigen-antibody system associat-

Table 1. Non-A, Non-B Hepatitis In Chimpanzees Inoculated 
with Serum or Plasma Obtained from a Chronically Infected 

Patient over Six Years. 

DATI! lll!CIPII!NT WBEkSOF WBRSOF WEBI<SOP Wux.aop 
PATII!NT CHBIPANZEI ELBVATI!D ABNORMAL ASSOCL\TI!D ASSOCIATED 
SERUM No. A'Kf/ALT• LM!a ANnai!N§ ANTIBOOYf 

OBTAINBD SPBCIMIN* 

3/73 922 2-17 9-14 4-9,15 24+ 
930 3-23 4-1S,t 21 1- 10,t 18 23+ 

2/78 960 2-19t 8-10,17 None: 3+t 
961 3-19t 8, 9,16, 17 None 16+t 

10/78 975 4- 14t 7,17 None 7+t 
4/79 993 4,13-16· 4-St 4 6+ t 

• AST denotea aspartate amiuotraasferase, 1111d ALT alatline aminolral1sfe.- (nor· 
mal, <40 lU per litcir). Weeks indicated are c:alculated from date or inoculation. 

tNormal valvea wcrc OOOIIIiunally dcte<ted durin& the period .indk:ated. 
;�Abnormal liver-biopsy spocimem are defined in the text. 

· 

§Associated antigen and antibody denot .. anti..,.......tibody syatem IIIIOCiated with 
non-A, aon-B �litis detected by countcirdoctrophoreais, u described in the text. 

ed with non-A, non-B hepatitis,' and the histopatho
logic changes observed in biopsy specimens of the liver 
indicated that the same agent was present in this 
patient's blood throughout the six-year period. 
. Of great practical importance is the finding that 

plasma obtained from this asymptomatic patient, 
even after. his AST and AL T levels had temporarily 
returned to normal, transmitted non-A, non-B hepa
titis, documenting that this agent may persist even 
when sensitive indicators of liver damage are within 
the normal range. It has been suggested that elevated 
levels of AST or ALT may be used to identify blood 
donors who transmit non-A, non-B hepatitis to recip
ients of their blood. 24 Other studies have shown that 
blood from some donors with elevated AST or ALT 
may transmit non-A, non-B hepatitis to patients25 or 

to experimentally inoculated chimpanzees' but that 
80 per cent of b�ood donors implicated in transmit· 
ting non-A, non-B hepatitis have normal AST or ALT 
levels when tested retrospectively.25 Our study con-

. flrms that blood from persons with non-A, non-B hep
atitis can be infectious even when AST and ALT 
levels are normal. 

An antigen-antibody system closely associated with 
non-A, non-B hepatitis and not with other types of 
hepatitis has been detected in serum by counterelec
trophoresis.' This antigen-antibody system appears to 
be related to the hepatitis C antigen reported in the 
serum of some pati�nts with transfusion-associated 
non-A, non-B hepatitis injapan.10 This antigen was 
present in the three samples from the patient in this 
study from whom sufficient serum was available for 
testing (Inocula Ib, le, and Id).' Antibody was pres
ent in each of four serum samples obtained during 
convalescence up to 6 Y.z years after onset of infection 
from the nurse who was infected with non-A, non-B 
hepatitis by accidental inoculation with the blood of 
this patient'; (Tabor E, Seeff LB, Gerety RJ. Un
published data). The antigen-antibody system was 

detected in all six chimpanzees inoculated with this 
patient's serum or plasma,. including two described 
previously.' Th� appearance of .tbe antibody in three 
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of the chimpanzees (960, 961, and 975) while amino
transferase levels were elevated suggests that, if 
directed to a non-A, non-B hepatitis agent, the anti
·body does not immediately alter the course of the 
acute disease. Although many questions remain un
answered concerning this antigen-:-antibody system, 
detection of the antigen or the antibody in the blood of 
the patient, the nurse, and . all six inoculated chim
panzees is further evidence that a single agent was re
sponsible for all the infections in this study. 

. We are indebted to Mr. F. Mitchell, Mr. A. J. Shawver, Mr. D. 
Gilbert, Mr. R. Olsen, and Mr.J. Cogan for technical assistance, to 
Dr. J. H. Hoofnagle for assistance in obtaining the human serum 
samples, a nd to Dr.· M. April for veterinary assistance. 
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LAW-MEDICINE NOTES 

Multimillion-Dollar Verdict in Malpractice Case 
in Connecticut: A Complex Trial Record 

WILUAM J. CuaRAN, J.D., LL.M., S.M.Hvo. 

NEW ENGLAND has not been an area where 
very large verdicts have been common in med

ical malpractice cases. Widespread publicity was 
therefore to be expected when the Supreme Court of 
Connecticut recently upheld as proper and justified a 
jury verdict of $3.6 million.1 

The defendant was a local. general hospital with a 
psychiatric ward in which a 23-year-old psychotic pa
tient harmed herself severely in a seclusion room, hav
ing been unattended for nearly four hours. The jury 
had not found negligence against the plaintiff's psy
chiatrist but returned its verdict only against the hos
pital. The defendant claimed that the verdict was ob
viously excessive, being four times as large as any ever 
returned in the state, and that "its size alone [was] in
dicative of prejudice, passion, bias, sympathy and 
total misunderstanding of the law and the facts on the 
part of the jury." 

The trial judge had not only denied a motion to set 
aside the verdict as excessive but had also remarked 
that the evidence would have supported "a substan
tially higher verdict." 

The trial judge's comments were certainly unusual 
in the relatively conservative judicial precincts of Con
necticut. Most general discussion of the case will tend 
to note only the size of the verdict, not the circum
stances of the case. As the entire, complex trial record 
is examined, however, the full picture of an aggravat
ed, tragic situation is revealed. The features l.eading to 
a verdict so high can be summarized as follows: 
negligent failure to safeguard a very sick 'patient; a 
blatant effort by the hospital to rewrite, alter, and dis
guise the patient's record; serious neurologic injury 
and 'disability with conscious pain and suffering; and 
the requirement for lifelong medical and nursing care 
for a young plaintiff with a life expectancy of 41 years 
after the trial. Although it may not be part of the legal 
precedent for which the case will later be cited, one 
could also note the high technical quality of the plain
tiff's expert witnesses in both medical and economic 
areas, the use of a 20-minute videotaped motion pie-
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