NON-A, NON-B VIRAL HEPATITIS

nite terms can be applied to each etiologic agent.
This review attempts to summarize the current
state of our understanding ol non-A, non-B hepatitis.

118s) and antibody to the hepatitis B core antigen

anti-HEBo), showed that snly 23 10 30 per cent of the
. . - ‘ . t . .

patients with transfusion asso iated hepatitis had in-
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Non-A, non-B hepatitis is a newly recognized disease entity. Although initially desaribed ;
as a transfusion related viral infection, the disease can occur in sporaedic, endemic, and - .
epidemic settings. There are no confirmed, yeproducible serologic tests for associated
antigens or antibodies, but clection mictoscopy has revealed viras-like particles of different : :
sizes. Nonspecifie laboratory tests of hepatic dysfunction, especially alanine aminetransferase, 3
are currently utilized to diagnose non-A, non-B hepatitis in patients and may be used o F ;
implicate blood donor carriers of this virus. The existence of an infcctious non-A, non-B i
hepatitis agent and proof of a chronic carrier state in humans have been documented by i
transinission studies in chimpanzees. Cross challenge studies in chimpanzees, as well as some  § .
epidemiologic data, suggest that more than one agent causcs non-A, non-B hepatitis. Hum §*
»athol 12:1114-1122, 1981.
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For years viral hepatitis was cansidered to be  EPIDEMIOLOGY OF NON-A, NON-B ot
caused primarily by one of two hepatotropic viruses,  HEPATITIS ’ ;  f
cither virus A (infectious hepatitis) or virus B (serum N i1
hepatitis).! On occasion infections with the Epstein- 4. N 7ddP duc oo
Barr virus (infectious mononucleosis) and the ransfusion of,B Oo; e ucts — M

Vi ] e ."’,-\v N
cytomegalovirus also result in hepatic inflamma- Transfusion transmitted ¥yl hepatitis has been & &
ton.? Now. however, studics of transfusion as- presumed do be'due primarily ¢ the hcfmliti;"B Pt
sociated viral hepatitis and the identification of  virus.! However, the incubatiof periods i transfu-" & - ¢
antigens and antibodies specifically related to viral  sion hepatitis cases suggéstedy that mére than one” 3§
hepatitis tpes A and B have made possible the rec- virus might be involved.? A'le expected unimodal © ¢
cygnition of a third major cause of human viral curve’ tofincubatfon pcrii')(ls was pot observed; in- 7} :
hepatitis.*™7 This entity, diagnosed by serologic ex- stead a P{:'o\udrycwcd cgr’\'c'nmrc Lkely due tomubti- 38
clusion, has been tentatively designated non-A, non-B ple virus agents was lx(l;'g_tl. Withdut specilic virologic ;¥
hepatitis. markers, the possibility of nm!liﬁ!c ¢liologic agents of I

In the absence of 1eproducible serologic markers tansfusion hepatitis renained speculative. I
for evidence of non-A, non-B infections, the term * The discovery of the Australia antigen and its ¢
“hon-A, non-B hepatitis™ has been used in preference subscquent association with vir hepatits type B ore- b
(0 a more delinitive designation, e.g., hepatitis C. The - vealed that a minority of the cases of hepatitis related $
term non-A, non-B hepatitis does not limit the etiol- 1o transfusions was caused by the hepatitis B virus. ™0 = b E
ogv of this disease o a single agent; in fact, there-is  This was true even before widespread seveening of RS
alrcady evidence of tie existence of more than one blood donors for what came to be cailed the hepatitis = 2
tvpe of non-A, non-B hepatitis.® As specific tests be- B surface antigen (HBsAg). The application of sensi- c.
come available for identifying infection with, or im- tive assays for serologic markers refated to hepatitis B ¢ g,
munity to, non-A, non-B hepatidis viruses, more defi-  virus—HBsAg, as well as antibody o HBsAg {anti- - 0

.o
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1t covers primanly the dinical and epidemiologic as-  fections due to this agent.!' With the advent of . v
pects of this disease, but also suninarizes the status of  HBsAg screening of all blood donars and rejection ¢f © b 4
recenidy reportad tests for non-A, pon-B hepatitis  thase positive for this antigen, the incidence ol ivpe 13 S
associnted antigens and antibodics. Finally, itanalyzes hepatts fell still turther. Hepatitis b vivus now ac- S
avaduble means for decreasing the occurrence of this  counts for less than 10 per ceit of the cases of rans- : T
disease as a transfusion transimited viral illness. fusion related hepatitis.'® . b :
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) Type A vial Lepedtis bs usually transmitied by
“the fecal-oral voute in epidemic situations.! 1t is un-
ikely o be transmitied by a blood transfusion, be-
“cause a chronic asynmipiomatic carrier state {or
L hepatitis A virus has not been documented. Nonethe-
lessthe discovery of an antigen and antibody related
0 hepatitis A virus infections permitted a more de-
“lailed evaluation of non-B wiral hepatitis caused by
Ctransfusions and vevealed that virtually no eases were
2 tdue to hepatitis A virus. ™S Only on rare occasions has
hepatitis A virus heen transmived by transfusion,
v presumably by blood donors during the incubation
. period of hepatitis A virus infection ™

.Modes of Spread of Non-A, Non-B Hepatitis

z . Blood transfusion was the first recognized mode
“~of spread of non-A, non-B hepatitis and remains a
. major means of viral dissemination at the present
Slime. However, because most carriers of non-A,
non-B hepatius have not themselves been transfused,

(AN

" other means must exist for the acquisition of this
discase. The lack of hepatitis A and B viral markers in
nany patients with viral hepatitis unrelated to blood
wransfusion also suggests that non-A, non-B hepatitis

_can be acquired without needlestick exposure.

: Non-A, non-B hepatitis can occur in sporadic,

v -
al  }'- eidemic, and even epidemic situations. From 13 t0 25
1+ | per cent of the cases of sporadic hepatitis that are
i- _|; sufficiently scvere to cause patients o seek medical
ic -|. atention are duc to non-A, non-B hepatitis virus.!3:16
.f The mode of spread is frequently unknown in such
patients, although some may be due to sharing of
s contaminated needles by intravenous drug users. '35
- The epidemiology of non-A. non-B hepatitis does not
- suggest fecal-oral transmission. For example, there is
e Cinfrequent spread of non-A, non-B hepatitis to family
0 or other close contacts, 7% and except for some rare
i instances, 1o be noted, there are no common source
epidemics.'®2* Accidental necdlesticks with minute
B quantities ol blood have resulted in transmission of
i . non-A, non-B hepatitis (o heaith care workers, 2122 bug
I ommon exposure to {omites, c.g., CPR mannikins
o used by individuals incubating pon-A, non-B
hepatitis, has not.”® The misimal invafmilial spread
: “fnon-A, non-B Liepatitis Uit has been observed may
¢ 1. due to inapparent parenteral transmission, c.g.,

shared razors or toothbrushes. or to sexual transmis-
Uil SINCE spouses appear to be at somewhat higher
risk.'* Overall, the transmission of non-A, non-B
hepatitis appears similar to that of the type B hepatitis
virus and generally dissimilar to that of hepatitis A
virus, at least in the United States. However, in the
absence of seralogic markers, precise transmission
patterns cannot be delined.

Herctofore, all epidemics of viral hepatitis have
been presumed to be due solely to hepatitis AL When
serologic studics were peflormed, antibody responses
to hepatitis A virus have been detected in epidemics
of viral hepatitis.™* Recent studies froim India, how-
ever, implicate non-A, nen-B hepatitis as a cause of

NOWN-ANONB VIRAL HEPA T IS—i100 wWo, AL e

some cpidemids of viral hepatins™™ Iy thvee pre-
sumably water borne, common source cpidemics of
vival hepatitis, there was no evidence of hepatitis A
and hule evidence of hepatitis B infection. The clini-
cal picture ol acnte viral hepatitis was typical for ype
A discase except that a few pationts died with [l
minant hepatic failure.?® When liver Biopsies were
performed inindividaals with acute cpidemic non-A,
non-B hepatitis, an unusual patiern was noted: many
had cholestitic features with “glandlike™ transforma-
ton of hepatoeytes.®™ Another unusual featme of
cpidemic non-A, non-B hepatitis is that chronie liver
discase was virtually absent as a scquela® This is in
marked contrast to the high frequency of chronicity
noted after transfusion acquired non-A, non-B
hepatitis (see p. 1118).7% Hencelorth, epidemics of
hepatitis will have 1o be evaluated for evidence of
hepatitis A virus exposure before being presumed w
be due to this virus.

DIAGNOSIS OF NON-4,
NON-B HEPATITIS

Most of our information about the clinicat aspects
of non-A, non-B hepatitis has been derived from
studies of transfusion transmitted disease. With
transfusions, the precise time of exposure to non-A,
non-B discase could be readily identified; in addition,
numy transfused patients were followed prospectively
with frequent laboratory examinations 1o detect evi
dence of hepatic dysfunction. In the transfusion sci-
ting it has been shown that the incubation period
of non-A, non-B discase can be as short as two
weeks and as long as 26; however, the nugority of
cases occur between five and 10 weeks aties trans{u-
sion.** The incubation period of non-A. non-B
hepatitis is, on average, longer than that for hepatitis
A virus infection and somewhat shorter than that for
hepatitis B vivus discase. The onset of discise is tpi-
cally insidious and most olien anicteric, Less than 95
per cent of the patients have overt disease with jaun-
dice.® If present, symptoms e uswaliy nonspecific,
anorexia and easy fatigability being the most promi-
nent complaints.

Reproducible serologic tesis to dingnose non-A,
non-B hepatits are not available. Nonspecilic tests of
hepatic injury, particularly alanine aminotransterase
(ALT, SCGPT), ure cmploved w document the hepatic
inflavumation of non-A, non-3 hepatitis. In the
presence of an elevated alanine aminotransterase
level and in the absence of congestive tailure, anoxia,
hepatatoxic medication, alcoholisnn, or evidence of
hepatitis B virus infedtion, non-A, non-B hepatits
should be highly suspect as the cause ol the elevated
alanine aminotransferase level. The alanine amino-
transferase clevation need not be marked, although
individual patients may have peak values 20 or mare
tmes the upper limit of normal, On the average, the
mean peak alanine aminotransterase level associated
with non-A, non-B hepatitis js less than that in
hepatits B virus infection, but the overlap of alanine
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aminotransierase levels bewween the two discases 18
considerable.® A frequent characterisiic of non-A,
non-B hepatitis is the tendency for the scrum alanine
aminotransferase level to fluctuate dramatically.
Wide fuctuations from normal to markedly abnor-
mal may be scen over relatively brief time intervals. In
those who go on to develop chronic hepatitis there is a
tendency {or the magnitude of fluctuation o gradu-
ally diminish over a period of months to years.?

The mean duration of transfusion acquired
non-A, non-B disease in patients who recover from
the discase is 10 weeks.®® This duration of non-A,
non-B disease is slightly longer than that of transfu-
sion transmitted type B disease (cight wecks). By
contrast, in sporadic cases of viral hepatitis requiring
hospitalization, patients with non-A, non-B hepatitis
recover sooner than those with type B disease.'
When non-A, non-B hepatitis occurs in an epidemic
situation, recovery occurs in two 1o six weeks.?®

The most striking clinical feature of non-A,
non-B hepatitis is its predilection for becoming
chronic. This is true of non-A, non-B hepatitis ac-
quired in the transfusion setting and to a lesser extent
when non-A, non-B hepatitis is acquired sporadi-
cally.1328 Whereas virtually all patients recover from
type A hepatitis, and not more than 10 per cent have
chronic discase after type B hepatitis, 25 to 50 per
cent of the patients with transfusion associated
non-A, non-B hepatitis have clevated alanine
aminotransferase levels for more than one year after
the onsct of the disease.®® This striking propensity for
non-A, non-B hepatitis acquired by transfusion to
become chronic has not been noted in the few
epidemics atributed to this virus (or viruses).® Ia-
tients with chronic non-A, non-B hepatitis are gener-
ally asvimptomatic and are unaware of their alanine
aminotransferase elevations, but liver biopsies have
further documented the existence of chronic
hepatitis.®® The most prevalent finding on liver biopsy
is the patiern of chronic active hepatitis. In about
one-third of the patients, chronic persistent hepatitis
or nonspecilic hepatic changes have been noted. Pa-
tients with chronic’active hepatitis may progress to
frank cirrhosis; in the majority, however, there is ap-
parenily a very slow resolution to a more benign his-
ologic lesion.

Individuals with persistently elevated alanine
aminotransferase levels after non-A, non-B hepatitis
appear to be chronic carriers of the virus, as
documented by chimpanzee transmission studies. -
However, the alanine aminotransferase level in
non-A, non-B hepatitis virus carriers need not remain
above the upper limit of normal. A well documented
carrier state has been present for at least six years in
one individual; his serum continued to transmit
non-A, non-B hepatitis to chimpanzees even after the
alanine aminotransferase level returned to the nor-
mal range.® The frequent occurrence ol chronic

hepatitis 'or a carrier state after non-A, non-B
hepatitis has undoubtedly complicated efforts to
identify convalescent antibody for serologic tests to a
non-A, non- virus.

1116

Differential Diagnosis of Nou-A,
Non-8B Hepalitis

Since nonspecific laboratory tests of hepatic
dysfunction must be used in suspected cases of
non-A, non-B hepatitis, ather causes of aburormal
tests must be ruled out. Serologic tests for known
ctiologic agents of viral hepatitis imust be performed
to exclude hepatitis A virus, hepatitis B virus,
Epsicin-Barr virus, and cytomegalovirus infections.
Toxic, drug, nonviral, and allergic causes of hepatitis
must be considered and ruled out. Congestive heart
failure as well as other nonspecific causes of clevated
transaminase levels must also be excluded. With an
appropriate clinical setting, c.g.. transfusions or
needlestick exposure, non-A, non-B hepatitis can be
presumed when transaminase levels arc elevated,
when hepatitis A and B viral markers are absent, and
when there is no other evident nonviral cause of the
clevations.

It is unusual for a patient with acute viral
hepatitis of any etiology to undergo liver biopsy.
Thus. the pathologic features of acute non-A, non-B
hepatitis are not well characterized. Usually it is only
when the disease persists longer than six months that
a liver biopsy is performed.” The pathologic exami-

. nations then reveal a spectrum of findings consistent
with resolving hepatitis, chronic persistent hepatitis,
and chronic active bepatitis with or without early
cirt hosis 272034

During an cpidemic of non-A, non-B hepatitis in
India 28 patients with acute viral hepatitis underwent
liver biopsy.?® Khuroo® noted that in 14 biopsics
there were features of “classic viral hepatitis,” in an-
other four “severe viral hepatitis with bridging.” and
in 10 a “cholestatic form of viral hepatits with in-
tracanalicular bile stasis and roseute formation of
hepatocytes as the dominant features.” The latter
biopsy specimens had “glandlike transformation of
hepatocytes,” which were thought to be distinctive
and identical to findings in liver biopsy specimens
from patients with acute viral hepatitis acquired dur-

ing the Delhi epidemic of 1955—~1956.%% Serum -

specimens taken from patients during this Delhi
epidemic were subsequently examined for hepatitis A
and B virus markers: it appears this huge cpidernic
was due to non-A, non-B hepatiiis.*®

SPECIFIC MEANS FOR DETECTING
NON-A, NON-B HEPATITIS VIRUS
Infcction of chimpanzees documented atrans
missible agent in non-A, non-1 hepatitis.® This agent
is presumed to be a virus because of the lack of evi-
dence of bacterial or fungal infection, the demon-
stration that the agent can pass through a 0.22 b
ter, and the histologic features, which are very sitnibe
to those in type A and type B viral hepatits.™
Transmission of non-A, non-B hepatitis to chir
panzees, although not a readily available method, is @'
present the only reproducible means of demonstrat-
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- hepatitis, have been observed
j;-.croscopy.®® Immunofluorescence localization of

NON-A,NON-B VIRAL HEPATITIS—} lotavo,

SIZE OF PUTATIVE NON-A, NON.B HEPATITIS VIRUS PARTICLES

ALTER

TABLE 1.
Author Matcrial
Prince (1978) Liver
Tabor (1978)* Liver

Bradiey ctal, (1979)

Shimizu ctal (1U7y) Liver
Mori et all (1930) Serum
Hantz ¢t al. (14850 Scerum

Yoshizawa er al. (1980) Fibvinogen and serum

Size

Comments

Serum, liver, and foctor V1

20~27 yin.

32 nm. witly 22 nmn.
mner core

15-25 nm. and

10 nn,

25=29 nm.

Cyraplesmic?
Some ull, some Cnipiy
Intranuclear
Free core pantidles
20-24 n.
Larger pumrticles have a double
shell and dense inner core

£ * Described during non-A, non-p hepatitis workshop in Virat Hegats

- ing that an inoculum is infectious for a non-A, non-B
*hepatic agent. Numerous investigators have been able
" todemanstrate the infectivity of scrum or plasma from
“rindividuals with acute or chronic non-A, non-B
~ hepatitis.??:30.22.34
. pedigreed in this manner and have been passaged
o .oseveral times in susceptible chimpanzees.353 The
**. histologic picture in the liver
" atitis virus infected chimpanzees is typical of viral
< hepatitis.?® There is no tissue localization of hepa-

A number of inocula have been
of non-A, non-B hep-

titis A or B virus antigenic markers, but ultrastruc-
tural changes, scemingly specific for non-A, non-B
using electron mi-

intranuclear material thought to be specific for
non-A, non-B hepatitis has aiso been observed.®
Several serologic tests for a presumed non-A,
non-B hepatitis virus antigen have been reported.
Techniques to detect viral markers in the scrum and

“liver tissue of humans and chimps with non-A, non-B

hepatitis have included gel diffusion, counterelec-
trophoresis, r:ldioimmunuassay, immunof{luores-
cence, and inumune electron Microscopy.33:33=46 Fach

- group of investigators has identified antigenic mate-

riakin patients with acute non-A, non-B hepatitis that

o tends to disappear with resolution of the hepatitis or

that persisis if the infection becomes chronic. In
general, the non-A, non-B hepatitis virus tests are
negaiive in pretransfusion specimens or prior to clin-

_ical or laboratory evidence of such an infection. In
" addition,

the non-A, non-B hepatitis virus antigen is
absent in patients with serologically documented
dcute hepatiis A or B virus infection, Despite these
¢ncouraging aspects, more extensive cvaluation must
be undertaken before ary of the candidate tests can
Le considered specific for nou-A, non-B hepatitis
virus infections. Sume limited confirmation of non-A,
1on-B virus associated antigens and antibodies has
been achicved M but problems have existed with all
these tests in terms of specilicity, reproducibility, and

~confirmability by independent laboratories. A major
~difficulty has been the general unavailability of sulfi-

cient quantities of reagent “antigens” and “antibod-
ies” to exchange amang interested laboratories.
Overall it would appear that commercially available
tests tor non-A, non-B hepatitis markers are unlikely
in the immediate future,

Several virus pardicles, in serum or in hepatic

_tissue, have been associated with non-A, non-B virus

clectron

chan

1A: H). Sccond

have suggeste

(s, cdited by Vyas, Cohen, and Schinid.

hepatits. A wide range of sizes has been deseribed for
these non-A, non-B virus-like particles identitied Ly
microscopic and immune clectron micro-
scopic techniques (Table ). These size differences
may relate o the possible varicties of non-A, non-B
hepatitis viruses, differences in mclhodolngy, the
source and method of demonstration of the virus-like
particles,
non-A, non-B infectious agents. Virus-like particles
have been observed in known infectious blood prod-
ucts and in the serum of healthy blood donors with
elevated
the infectivity of the latter has not been tested, 204496
With the electron microscope, apparcently unique
findings have been observed in non-A, non-B virus
infected hepatocytes.
ges have been noted in acute phase liver biopsy
specimens of non-A, non-B virus infecied chimpan-
zees.® First, virus-like spherical particles were identificd
in the nuclei of hepatocytes from certain chimpanrces
infected with a non-A, non-B hepatitis inoculum (Fig.
. tubular, double membsraned struc-
tures, which appear (o be part of the endoplasmic re-
ticulum, were observed in the cvtoplasim of other
chimpanzees infected with
1B8: F). The

or the

alanine

ally exclusive ultrastructurai changes
present the morphologic manifestations

a could provoke either nuddear or cyto-
astructural change in infected chimpan-
zees. Limited infectivity and cross challenge experi-
ments in japan, also performed in chimpanzees,
d an immunologic distinction
inocula that regularly produce the intricy oplasinic
changes noted on-electron
that do not cause these tubular structures to appear. ¥
In biopsy specimens from humans with chironic
active hepatitis thought to be due to non-A, non-p
hepatitis, intranuclear
but not the cytoplasmic, double walled, wibular
structures.®* Hence the significance of the elecuron
microscopic observations of non-A. non-B infceted
hepatocytes for both man and the chimpanzee, espe-

unrelatedness of such particles to

aminotransferase levels, ahhough

Two distinct ultrastructural

a ditferent inoculum (Fig.

intranuclear particles and the intracyto-
Plasmic tubular structures were not initially observed
in the same chim
distinct non-A, n
These mutu
scemed to re
of two distinct not
study has revealed, however, that both findings could
occur in the same
of the inocul
plasmic ultr

panzees and seemed to define two
on-B hepatitis containing inocula.

1-A, non-B viral agents. Subsequent

liver biopsy specimen and that one

berween

microscopy and mocula

particles have been observed
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ciatly interms ot defining mulaple non-A, non-1 viral
agents, is currently uniesolved. What is clear is that
both the nudear and cytoplasmic changes arc distinet
for noi-A, non-B hepatitis and, when visualized, they

are very Lelpfal in establishing dic diagnosis.

S OF NON-A, NON-B

HOW MANY TYIES C
S THERE?

HEPATITIS ARE

Since non-A, non-B hepatitis is primarily a diag-
nosis made by exclusion, it has been difficult o dis-
cover whether more than one ctiologic agent can
cause this discase. A number of lines of evidence,
however, scem to indicate that two or more viral
agents may he responsible. This may vindicate the
choice of the nonspecific term, non-A, non-B
hepatitis, in preference to hepatitis C.

It was as a result of clinical studies that the exis-
tence of more than onc agent for non-A, non-B
hepatitis was first suspected. Mosley et al.*? identified
three drug abusers with two clear-cut episodes of
acute non-A, non-B hepatitis. Craske ¢t al.*® obscrved
three patients with hemophilia who developed two
episodes of non-B hepatitis after infusion with dif-
ferent factor V111 preparations. Earlier, the variabil-
ity in incubation periods for non-A, non-B hepatitis in
wansfused patients suggested the existence of more
than one non-A, non-B viral agent.? Other clinical
evidence also favors multiple non-A, non-B agents.
The high frequency of chronicity and minimal sec-
ondary spread of transfusion related non-A, non-B
hepatitis contrasts with the epidemics of water-borne
non-A, non-B hepatitis in India where rapid dissemi-
nation and minimal rates of residual hepatitis were
obseryed. 6

Chimpanzee studies have been helpful in defin-
ing the presence of more than one non-A. non-B
hepatitis virus. As already mentioned, the different
ultrastructural clectron microscopic changes resulting
from different non-A, non-B inocula suggested the
existence of two visal agents (Fig. 1).%® Cross chal-
lenge infectivity studies in chimpanzees provide more
substantive proof of at-least two non-A, non-B vi-
ruses. Chimpanzees appear to develop immunity
alter a single exposure to a non-A, non-B inoculum.®
When they are chalienged by a different inoculum,
the developinent of a second episode of non-A, non-B
hepatitis shouid indicate the existence of another
agent fur this discase. Although most cross challienge
experiments have not resulted in second infec-
tions,*974 two groups of investigators have docu-
mented second episades of non-A, non-B hepatitis in
four, and in three, chimpanzees.®¥ Yoshizawa's group
also showed that the double walled tubulas structures
noted in the evtoplasm of infected chimpanzee hepn-
tocvtes only occurred with certain inoculiy these
inocula were cross protective, but inocula that did not
result in the cvtoplasmic tubules offered no protec-
tive eflect,

PREVENTION OF NON-A,
NON-B HEPATITIS

F(Tective means (o prevent non-A, non-B
hepatitis are dilficult (o establish without specilic
means for identifying infected individuals, or those
already timmune. Non-A, non-1) hepatitis among
drug addicts could be fargely prevented if drug para-
phernalin were not shared ™ Sterilization of reusable
medical and dental instruments and apparatus, utili-
zation ol disposable parcnteral materials, proper
handling of contaminated needles and syringes, and
perhaps isolation of renal dialysis machines used for
patients with non-A, non-B hepatitis would obviate
some parenterally acquired cases of non-A, non-
B hepatitis. In epidemics of non-A, non-B hepatitis,
public health measures would appear o be need-
ed to prevent fecal contamination of water sup-
plies.'* It is only in the prevention of transfusion as-
sociated non-A, non-B hepatitis that more definitive
preventive measures can be undertaken.

Prevention of Transfusion Transmitted Non-A,
Non-B Hepatitis

At present several measures can be employed to
dimvinish the risk of non-A, non-B hepatitis transmit-
ted by blood transfusions. The carrvier rate for non-A,
non-B hepatitis among blood donors has been esti-
mated to be between 1 and 5 per cent. The lower
number scems to apply to volunteer donors, whereas
the higher number represents that among paid, com-
mercial bluod donors.®?

Thid knowledge permits the use of two means to
decrease the risk of non-A, non-B hepatitis transmit-
ted by transfusions—lirsi. the use of bivod solely
from volunteer donors and, sccond, the optimal use
of blood and its components. Paid, commercial
donars in general carry a_higher visk of transmitting
viral hepatitis and a higlier visk of that tansfusion
transmitted hepatitis resulting in a fatality.™ Except
for highly specialized or 1are blood products, there is
no current justification for the use of high risk com-
mercial donor blood. Commercial donors may, how-
ever, be used for plasma products, which can be heat
treated or otherwise rendered hepatitis free prior to
transfusion. In addition, whenever possible, autolo-
gous blood and blood products with the lowest risks
of hepatitis transmission should be utilized, e.g., the
use of single donor plasma or small pools of cryo-
precipitated antihemophilic factor in preference to
concentrates of clotting factors made from large pools

of donors, some of whom are almost certain 1o b
carriers of non-A. non-B hepatitis virus.®| Lasily,

TeTe 15 & conunumg oscrutiizaton ol bloed and
blood products. Blood replicement should be limited
to the minimal amount required to maintain car-
diovascular integrity, Blood swilization, particuidly
for surgical procedunes, <hould he continuousty ve-
viewed. Many hospitals have established blood utili-
zation committees, which have been very helpful in
this regard.
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been tricd over the years. Most of the carly studies
were not conclusive.®® Recently the Transfusion
Transmitted Viruses Study group has presented the
best evidence to date that measurement of alanine
aminotransferase levels in blood donors can lead to a
sienilicant reduction in non-A, non-B licpatitis.®’
They estimated that 40 per centof the cases of non-
A, non-B hepatitis transmiited by blood wranstusions
could be prevented if blood donors with an alanine
aminotranslerase level higher than 45 LU. per liter
were interdicted {rom donating; this would resultin a
loss of 3 per cent of blood donations. These data have
been confirmed by our group. Consideration is now
being given to the question of whether all blood should
be screened for alanine aminotransferase elevations
pricr to transfusion.

Other nonspecific tests have also been suggested
as ways to detect asymptomatic carriers of non-
A, non-B viruses. Serum cholylglycine and plasma
carcinoembryonic antigen determinations look in-
triguing as a result of a small study but must be con-
firmed.*® In addition, the value of these two tests must
be compared with and scparated from the use of
alanine aminotransferase testing in donors. Since the
presence of antibodies to hepatitis B antigens, anti-
HBs and .anti-HBc, in blood donors may indicate a
high risk of exposure to non-A, non-B viruses as well,
these measures have been evaluated as means of de-
tecting carriers of non-A, non-B viruses. Studies cor-
relating the non-A, non-B virus infectivity of anti-HBs
containing blood have revealed conflicting re-
sults.}399=61 In the only prospective study evaluating
the risk of non-A, non-B hepatitis in recipients of
anti-HEBe containing blood, non-A, non-B hepatitis
occurred significantly more often in recipients of
such blood than in_recipients of bluod without this
antibody, regardiess of whether the donor blood also
contained anti-H Bs.%?

For years the use of frozen blood was advocated
to climinate the risk of post-transfusion hepatitis.
This practice was based more on hope and anecdotal
observation than on actual clinical study.® Finally, a
controlled trial to evaluate the hepatitis risk of fro-
zen blood was performed.® Four of 104 recipicnts of
previously frozen red cells, recombined with the
donors’ plasma, developed hepatitis compared {o
none of 110 recipicnts of previously {rozen red cells
combined with heat treated albumin. The small
number of hepatitis cases, however, clouds the statis-
tical significance of this study. More recently a care-
ful, but uncontrolled, study has appeared to refute
the postulated efficacy of frozen cells to obviate the
risk of transfusion transmitted hepatitis,® while a new
prospective controlled trial of frozen red cells sup-
ports their use to diminish the risk of viral hepatitis.®

Haugen® observed clinical hepatitis in 56 recip-
ients at his hospital who received various blood and
blood products from both volunteer and commercial
donors; 16 of these patients had received only frozen
red cells, 13 had received just washed red cells, and
cight had received both frozen and washed red cells.
Subsequently Haugen observed a seven-fold drop in

1120

the hepatits [requency at his hospital when the blood
bank switched o all volunteer donors. Ttis clear thata
change in donor population had a more important
impact on the incidence of hepatitis than the use of
frozen or washed red blood cell transfusions.

In an ongoing study Meryman ct al.® are com-
paring the risk of hepatitis after the adminisiration of
cither frozen, just washed, or ordinavy packed red
blood cells. ‘T'o date they have scen no cises of viral
liepatitis in 43 vecipients of frozen red cells, but there
have been four cases (one icteric, three anicieric)
after transfusion of 72 patients with saline-washed
red cells and four cases of hepatitis (three icteric)
among 41 patients receiving ordinary packed red
cells. Although this trend favors the use of frozen
red blood cells, the differences are not significant
and conclusions should not be drawn until this study
is completed. At best the freeze-thaw-wash process
for red cells may diminish the risk of transfusion
‘trapsmitted hepatitis, but it is not likely to be com-
pletely effective in its prevention.

Other Means to Prevent Non-A, Non-B
Transfusion-Transmitted Hepatitis

. Another means of reducing the hepatitis infec-
tivity of blood products may be ultraviolet irradiation,
especially when combined with g-propriolactone.®
Neither ultraviolet irradiation nor g-propriolactonce
alone can completely eliminate the hepatitis infectiv-
ity of plasma,®® but together they may be quite ef-
fective in this regard. With eight susceptible chim-
panzees, ordinarily infectious factor IX complex
treated with combined B-propriolactone and ul-
traviolet irradiation was rendered noninfectious for
type B and non-A, non-B viruses.® Further evalua-
tion of hepatitis B virus material of known infectivity
showed that the infectivity for this virus was markedly
reduced but not climinated.®
Immune serum globulin has been proposed for
the prophylaxis of transfusion associated hepatitis for
many years. Many studies have been published on the
effectiveness and on the lack of effectiveness of im-
mune serum globulin in the transfusion setting.™
Most recently the effect of immune serum globulin
on non-A, non-B hepatitis caused by transfusions
has been evaluated by three groups. Once again there
have been conflicting conclusions regarding cifec-
tiveness. Kuhns et al.,” using immune scrum globulin
prepared from individuals convalescing from non-A,
non-B hepatitis, found no effect on the prevention of
transfusion associated hepatitis. On the other hand,
Knodell et al.”% concluded that the risk of icteric but
not anicteric non-A, non-B hepatitis as well as the
frequency of chronicity were both reduced by 1m-
mune serum globulin. Finally, in their initial study,
Sceff ¢t al.™ noted that immune serum globulin re-
" duced the frequency of icteric cases of non-A, non-B
hepatitis, but not that of anicreric cases. This observi-
tion, however, was confounded by the large number
of high risk commercial donors in this study, and a
sccond study by Seelf et al.® did not support this

BPLL0002571_005_0007



dusion of their i Pstuddy. /\!Lhmxg!\ the fauer
Lyalors su d that i:n::zun_c serum globulin
night be appropriate for certain: high risk patients,
te.g., those receiving three or more units of commer-
- cial blood, they pointed out that the elimination of
i paid, commercial donors would have been the most
[fective means of reducing transfusion transmiced
non-A, non-B hepatitis, . .

Future Prevention of Non-A, Non-B Hegpatitis

be the developiment of tests to detect specific viral
markers. Such serologic tests would allow us to detect
carriers of non-A, non-B hepatitis and to determine
the susceptibility of exposed patients. Such tests
might also aid in the purification of viral antigen for
vaccine development along the lines of that found
by effective with hepaditis B virus.™ Until such tests are
developed and commercially available, nonspecific
means of prevention, such as minimal blood usage, an
: all volunteer blood donor system, recording of im-
! plicated donors, and possibly pretransfusion alanine
- aminotransferase testing, should be utilized.
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