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Immunological Factors Influencing
Liver Graft Survival

Robert D. Gordon, M.D., John J. Fung, M.D., Ph.D.,
Shunzaburo lwatsuki, M.D., Rene J. Duquesnoy, M D,
and Thomas E. Sturzl, M.D., Ph.D.

Untl recently, lack of suflicient case numbers and lack of time to
perform prospective preoperative testing made it difficult to examme the
importance of such immunological fuctors as ABO blood-group matching,
preformed antidonor cytotoxic antibody, or HLA-untigen matching on graft
outcome in liver transplantation. However, with the increased experience
of the last several years it is now possible to begin to assess the significance
of these factors.

ABO BLOOD CROUPS

The ABO bosgglutining were the first preformed antibody system to
be intensively studied. The ABO blood group substances expressed on red
blood cells are also found in other tissues, including the kiduey and the
liver, und these organs do bind  naturally  oceurring anti-A or anti-B
isoagglutinms when transplanted into an ABO-incompatible recipient.” *

Transplantation of a kiduey trom an ABO-mcompatible donor results
in hyperacute rejection of the allograft in most cases. Grossly, the organ
turns durk and soft, usually within a tew minutes of revascularization in the
recipient. Angiography of such kidueys demonstrates diffuse closure of
small vessels. Histopathologically, the arterioles and capillaries are clogged
with blood elements, especially erythrocytes and platelets.

Alexandre and colleagues have demonstrated that ABO 1soagglutinin
can be successtully removed by plasmapheresis and drug therapy to allow
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Graft Survival and ABO Matching
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the transplantation of ABO-mcompatible kidneys. ' 1t not known whether
ABO antigenic differences are, however, a late hazard to grait survival, but
the studies of Rapaport and comorkens have demonstrated that products of
the ABO systenn are histocompatibabity antigens. '

It has been hnown for many years that transplantation of the hver
atioss ABO blood groups does not result i hyperacute rejection.t” How-
ever. we have found that there s a sl but sigiihicant penalty for
tansplanting the hver across ABO blood groups. Survival of graits between
ABO-dentical donor and reapient pairs is significantly higher than survival
of ABO-nusimatched but compatible or ABO-incompatible grafts.

Figure 1 presents primary grabt survival data for 662 ABO-matched
gratts b4 ABO-nusuatched but compatible graits, and 19 ABO-incompatible
gralts, performed between January 1951 and December 1956, All patients
were teated with evelosporme and preduisone as has been previously
desenbed ¥ Preference i reaipient selection was given to ABO matching
CAUCPL 1 CAdEY of medical i geney or donor scarcity.

Thaty -day gralt survival was 9.0 per cent, 67 2 per cent, and 52.0
per cent lor ABO-matched <msmatehed but compatible, and -mncompatible
wialts tespectivedy, and 60,0 per cent, 46.5 per cent, and 39.5 per cent Wt
150 duvs, tespectinely Sunvival of ABO-matched grafts is sygticantly

better than mnsiatched o mcompatible gradts (p < 0.01).
oo b et tomsobmted under ungent conditions mcluding
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active gastromtestinal bleeding, severe encephalopathy, or other conditions

requiring intensive care were more common in the patients recewving
mismatched or mcompatible gradts. However, when the data were adjusted
by analyzing only transplantation of stable patients, there was still a
significant survival advantage for ABO-matched gradts (p < 0.05).7

With ABO-mismatched livers, it as common for a graft-versus-host
(GVH) reaction to develop 10 to 21 days after transplantation.” In such
cases, the production of anti-A or anti-B antibodies by donor B-lymphocytes
transplanted with the graft results in a hemolytic anemia. The hemolysis is
usually sclf-linnted and mild, but m some cases may be so severe that
retransplantation is required. The GV reaction comphicates the manage-
ment of the patient and may, at least i part, be responsible for the poorer
survival ol ABO-mismatched gralts.

On the basis of these findings we limit use of ABO-nismatched or
incompatible graits to urgent cases or for cases where donor availubility is
severely lnmted, such as for small children. Although theve clearly s a
significant risk i using such gratts, this risk may be less than the risks of
sepsis, coagulopathy, central nervous system damage, and ietabolic de-
rangement assoctated with liver failure.

PREFORMED LYMPHOCYTOTOXIC ANTIBODY

Transplantation of the kidney to a recipient with preformed circulating,
antibodies cytotoxic tor donor lymiphocytes is also associated with a hyper-
acute rejection phenomenon.® ' # A ncatrophilic infiltrate and glomerular
immunofurescent staining with immunoglobulin, usually 1gG, are charac-
teristic findings on examination of such kidneys. .

Prior to trumplau(uhuu, serum from the pou-utml recipient 1S Cruss-
matched with lymphocytes from the donor to test for the presence of donor-

specific cytotoxic antibody. Although not all such antibodies are harmtul f

a positive test is obtamed, another recipient is selected or further testing
is done to characterize the antubody.

In addition, renal transplant candidiates are screened, usually on
monthly basis, to determime the extent of their reactivity o a randomly

selected panel of lymphocytes from the population at large. A lagh level of

reactivity against the panel (percentage panel reactive antibody or PRA)
suggests a low probability of finding a crossmatch-negative donor. Further-

more, even il the donor-specific crossmateh is negative, transplantation of

a kidney to a patient with a high PRA is associated with a decreased gralt
survival rate. "

In hiver transplantation, the short cold storage times have not allowed
routine prospective crossinatching m most cases, and theretore the liver
has heen transplanted m presence of evtotoxic untibady. Although antibody-
mediated rejection s a well established component of rejection e experi-
mental xenogratting ol the liver and has recently been demonstrated i an
experimental rat allogratt model, ™ it has been ditlicult o demonstrate
antibody-mediated hyperacute rejection of the hver in the chaical set-
ting.> **
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We have teviewed our expenence e chimcal hiver transplantation to
cternune whether cither o positive donor-speafic crossmateh or a high
HA o aclated to grat outcome * The cflects of PRA and  antibody
rossinateh on gralt survival are shown i Figures 24 and B respectively.
veither has been found to have a statistically sigmificant etlect on graft
unnal

Sequential iver-hidney transplants have been done successtully despate
strongly positine donor-speciic antibody crossmatch. In such cases, when
he hiver s transplanted first, 1t s capable of clearing enough circulating-
setormed antibody o protect o kiduey nnmediately transplanted trom the
ame donor

Our conclusion s that antibody-mediated hyperacute rejection is a
are event that cannot be reliably predicted by the conventional antibody
rossinatch Further mnvestigation s needed to better define the conditions
awder whach antbody-mediated carly rejection can occur, and how it can
w predicted and thereby prevented.

HLA MATCHING

11 well establishied that the high grades of HLA matching produce
apenior gradt survival i kidoey transplantation. ** Whether or not matching
lers sinlar benetits i hiver transplantation is not yet knowan. Since hver
ramsplants are perfonied without prospective tissue typimg, and in any
anple senes the number of lagh-grade matches s relatively small, analysis
A the etfect of HLA antigens s diflicult. Nevertheless, some mteresting
rends are supested i our Birst analysis of this series.

We have found that gratts transplanted with no nismateh at the A
ety have ot done as well s gratts tansplanted with a one or two HLA-
A pustmatches Sinnlar data for matching at HLA-DR approach statistical
aphicance (p = 0.08) A louger tollowup of an even larger, wualticenter
wenies ol paticnts s necessary to condirm these mitial observations.

It has been suggested that this paradoxical effect of HLA matching
wphit represent a dualistic efiect of HLA antigens involving scll-recognition
MUHC-restnicted processing of autoantigens) on the one hand and alloreac-
avity on the other ** Sice many of the common causes of end stage liver
Liscase primary bihary airrhosis, sclerosing cholangitis, and viral hepatitis)
are thought to volve imnmune mechanisins, autonmmune responses might
b daGihitated by HEA nuatches. However, we have no direet evidence that
Jisease recurrence tacthitated by HEA matching is responsible lor gradt loss.

We emphasize caution momterpreting this analysis of HLA matching,
teas quite bhely that HLA compatibibity will prove more important in hver
tramsplantation just as 1t has i hiduey transplantation, when larger mulu-
center senies are avatlable tor analysis.

CONCLUSION

Laover tamsplantation is now the preterred treatment for many discases
feoabiie o end stave Iner disease, mcluding antigen-negative  chrome
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Graft Swrvival, Panel Reactive Antibody (PRA)
and Donor-Specific Cytotoxic Antibody Crossmatch
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Figure 2. A Actuarial survival of liver gradts based on reapient panel reactive antiliody

(PRA). B. Actuanad sunvval of hver gedts based on the dosar-speabic o totoae antibnady
crosamnatch. (Adupted trom Gordon RD, et al. Surgery 100:705-715, 1986, wath peiission )
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ARSIV lu'palnn, [RIRIT TR |u|l.u’) currhiosss, s('lvl'ualng L"ml.mglu:. luh.u‘)'
stiesia congenital hepatic ibosis, and mborn errors of metabolism based
e the hiver Wibon's disease. trosmema, glyeogen storage disease).® The
rode ol mmmunological tactors i hver tansplantation s not as well defined
o dor renal transplantation. and nvestigation so far suggests that ABO
blood roup differences, prefonmed eytotoxie antibody, and possibly HELA-
matching have ditierent etiects on Iver and renal allogradt survaval. This
will be a tertide arca of study tor years to come.
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