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Abstract. We studied 27 liver transplantsin24 patients per-
formed between November 1984 and Yanuary 1988. We in-
vestigated retrospectively the importance of donor reac-
tive HLA class I and class 11 and of non-HLA antibodies
for graftsurvivalin these patients. Inordertodetermine the
specificity and class of the antibodies, we used monoclonal
antibodies to HLA-A, -B, -C and DR and DQ antigens to
block cytotoxicity of sera and the reagent dithiothreitol to
characterize the immunoglobulin class. We found that hu-
moral immunity to HLA antigensin liver-grafted patients,
demonstrable as the presence of cytotoxic antibodies reac-
tive with donorsplenic Tand/orB cellsinthe pretransplan-
tation period, is associated with significantly lower graft
survival as compared with patients without demonstrable
preformed HLA antibodies (P =0.01). In addition we
found that a substantial proportion of patients had donor-
reactive cytotoxicantibodies which were not HL A specific.
Thus, our study shows that HLA immunity can influence
liver allograft survival, and that it is useful to have patient
cytotoxic antibodies characterized with regard to HLA re-
activity prior to transplantation.

Key words: Liver transplantation, crossmatch — Cross-
match, liver transplantation — Positive crossmatch, liver
transplantation

Major histocompatibility complex (MHC) incompatible
allografts induce an immune response leading to rejec-
tion. Susceptibility to rejection varies for different tissues
and organs. For example experimental skin grafts are
rapidly rejected, while liver allografts are more resistant
to allograft immunity {5].

Immunopathological studies of hyperacute kidney
graft rejection show binding of antibodies. This is fol-
lowed by sludging of RBCs, formation of microthrombi
on the glomerular and peritubular capillary walls and ne-
crosis of the graft. Therefore, kidney allografts are not
performed if the patient’s serum contains cytotoxic anti-
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bodies directed against donor lymphocytes, since it may
result in hyperacute rejection [19, 35, 36).

HL A matching improves graft survival of kidney, heart
and cornea transplants [3, 11, 26, 28] whereas, in liver
transplantation, HLA compatibility, on the one hand, may
reduce transplant rejection, and, on the other, may en-
hance other immunological mechanisms leading to allo-
graft dysfunction, particularly in patients at risk of devel-
oping recurrent autoimmune diseases or infection [23]. In
addition, liver-transplanted patients rarely experience
hyperacute rejections even in the presence of preformed
cytotoxic antibodies [14, 17, 31]. Blood group compati-
bility, however, seems to be of importance for graft sur-
vival [32]. There are several possible explanations for the
relative resistance of liver transplants to hyperacute rejec-
tion, such as in vivo absorption of pre-existing antibodies
by perioperative transfusions, the result of a plasma ex-
change effect by multiple perioperative transfusions orre-
sistance of liver graft cells to the effects of cytotoxic anti-
bodies.

Whether the ability to transplant cadaveric livers suc-
cessfully, in spite of a positive T and/or B cell crossmatch
as compared to other organ grafts, is due to the unique
anatomic structure of the liver or to differences in the ex-
pression of HLA antigens is not known. Expression of
class I and class I MHC antigens on normal liver vascula-
ture is now more clearly defined. In normal liver tissue,
HLA class I antigens are expressed on endothelial, reticu-
loendothelial and biliary epithelial cells [2. 12,20], but not
on hepatocytes. However, it has been shown that HLA
class I antigens are detected on hepatocytes in patients
with hepatic diseases [37]. In addition, hepatocytes ex-
press class T antigens during acute liver allograft rejection
episodes [25, 29].

HLA class II antigens are constitutively expressed on
Kupffer cells, but not on hepatocytes in normal liver
tissue. However, they are detected on bile duct epithelial
cells during rejection [9, 34].

Gordon et al. [15] and Iwatsuki et al. [17] have reported
that the presence of preformed donor-reactive cytotoxic
antibodies in liver-transplanted patients is neither associ-



ated with hyperacute rejection nor decreased graft sur-
vival. Since these reports, little work has been done to
elucidate the humoral aspects of graft destruction in liver-
transplanted patients. Recently, however, hyperacute re-
jection of experimental liver grafts (in monkeys) due to
preformed antibodies has been reported [16]. In addition,
one clinical report suggested that humoral immunity is as-
sociated with an increased frequency of rejections after
liver transplantation. Donaldson et al. found that the in-
cidence of vanishing bile duct syndrome VBDS), which is
believed to be a variant of chronic rejection, is more fre-
quent in patients who form cytotoxic antibodies in the
post-transplantation period [10]. Using T cells from a
panel of 30 donors they found high titre donor-specific
platelet-absorbable antibodies believed to be involved in
the pathogenesis of bile duct damage. Results from an-
other study indicated that patients with a positive cross-
match are more likely to develop VBDS than the cross-
match-negative group [4]. These results suggest that the
presence of cytotoxic HLA class I antibodies prior to
transplantation may be associated with decreased graft
survival.

In view of the above findings, we investigated, retro-
spectively, the importance of HLA class I and class 11, and
of non-HLA antibodies for graft survival in patients
undergoing liver transplantation. We made a careful study
of the specificity and class distribution of the antibodies
detected in serum samples obtained pre- and post-trans-
plantation, and have tried to draw conclusions as to the
nature of ‘immunization’ that is compatible with survival
of allogenic liver transplants.

Materials and methods

Fatients and clinical events

Retrospective crossmatch results were obtained from 27 liver trans-
plants in 24 patients performed between November 1984 and
January 1988. All crossmatches were performed using only donor
spleen cells. The patients were aged 2-55 years with a mean of
36.4 years and, all underwent orthotopic liver transplantation ac-
cording to the technique described by Starzl et al. 30, 33]. The indi-
cations for liver transplantation were malignant hepatomas (6), scle-
rosing cholangitis (6), primary biliary cirrhosis (2), chronic active
hepatitis (4), metabolic diseases (2), biliary atresia (1), non-A-non-
B-hepatitis (1), and retransplantation (5).

Indications for retransplantation were acute or chronic rejection
(2), primary non-function of the graft (1) and vascular thrombosis
(2). The follow-up period ranged from 2 weeks (in cases of early
graft loss) to 24 months (in patients with good graft survival). Immu-
nosuppression was maintained by cyclosporin A and prednisolone.
Of the 24 patients, 23 were treated at least once for rejection epi-
sodes during the first postoperative month. Mean first day of anti-re-
jection treatment was day 5 postoperatively. In 11 instances, rejec-
tion was proved by biopsy. Thus, in the majority of cases the
diagnosis was based on clinical and laboratory parameters. Rejec-
tion episodes were treated with bolus doses of 1 g Solu-Medrone fol-
lowed by an increase of the prednisolone to 200 mg/day which was
tapered down to 20 mg/day over 5 days. In cases of steroid-resistant
rejection, polyclonal anti-thymocyte globulin (ATG) or OKT3
(monoclonal antibodies directed against CD3 marker on T cells)
was used and azathioprine was added as immunosuppressant just be-
fore discontinuing antibody treatment. OKT3/ATG was not given
unless rejection was verified by core biopsy.
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Collection of serum samples

Serum samples for T and B cell crossmatch analyses were taken im-
mediately preoperatively and, if found positive, repeated daily for
14 days postoperatively. Thereafter, and for those with negative pre-
operative crossmatches, serum was obtained at 3 weeks, 6 weeks,
3 months, 6 months and 1year post-transplantation. In total,
247 serum samples were studied.

Cell fractionation

Separation of donor spleen cells (kept frozen in liquid nitrogen) into
T and B lymphocytes has been described previously [18]. In brief, -
the non-T-cell fractions were obtained by depleting cells forming ro-
settes with 2-aminoethylisothiouronium bromide-treated sheep red
blood cells (AET-SRBC) {27]. The interface containing the non-T-
cell fraction was washed and the T cells were obtained by incubating
the rosettes with human AB serum for 15 min at 37 °C to lyse the
SRBC.

Microlymphocytotoxicity test

Briefly, 0.5 ul serum was reacted with 0.5 pl of both T and non-T cells
(3-4 x 10°/ml), and incubated at 22 °C for 30 min followed by addi-
tion of 2 pl rabbit complement. Post-complement time was 1 h for
T cells and 2 h for non-T cells. The cells were then stained with try-
pan blue and counted. A positive crossmatch was scored when there
was lysis of more than 10% above background of a T- or non-T-cell
population. For simplicity the non-T-cell population was called ‘B-
cell population’.

All positive donor reactive sera were then titrated. The same sera
were also tested for antinuclear antibodies (ANA), IgM rheumatoid
factor (RF), HBsAg and HBsAg antibodies.

Determination of immunoglobulin class

Dithiothreitol (DTT) was used to digest IgM antibodies [3]. Sera
were reacted with 0.01 M DTT at 37 °C for 30 min, followed by the
standard NIH crossmatch. IgM autoantibodies and [gG alloanti-
bodies were uscd as controls.

Platelet absorption

A pool of 50 outdated platelets from normal healthy human donors
was used. Platelets already separated from leukocytes and red cells
were obtained from the blood bank at our centre. The platelets were
centrifuged at 2500 rpm for 15 min, after which 0.5 ml of packed pla-
telets were added to 0.5 ml of antisera. The mixture was incubated
for 1h at room temperature with shaking, then centrifuged at
2500 rpm for 15 min. The supernatant was then transferred to an-
other tube containing 0.5 ml fresh packed platelets. Absorption was
carried out in a similar fashion three more times. The absorbed sera
were then retested using the donor’s T and B cells for reactivity. No
specific controls were used since this method is used routinely and is
found to work well.

Preparation of F(ab’), fragments for the determination of
HLA class 1 or Il specificity of donor reactive antibodies

- Two cytotoxic mouse anti-human MHC monoclonal antibodies

were used. One was directed against a monomorphic determinant
on all known HLA class I antigens (clone w6/32) (source Serotec
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Table 1. Immunoglobulin class specificity of donor reactive anti-
bodies in liver transplanted patients

No. of Reaction after
patients DTT treatment
Group 1: pretransplant 3 +
7 -
post-transplant 3 T
7 -
Group 2: post-transplant 11 -

Chemicals), and the other against a monomorphic determinant
present on all known DR antigens (clone L243) (Becton Dickin-
son). A third non-cytotoxic monoclonal antibody directed against a
maonomorphic determinant present on DQw1 and DQw3 antigens
(Leu-10) (Becton Dickinson) was also used. The two cytotoxic
monoclonal antibodies were digested with pepsin to obtain the
F(ab’), fragments. Pepsin concentration used was 20 mg/100 mg of
the IgG concentration. The isotype of the two monoclonal anti-
bodies was IgG2a. The protein (I1gG) was dialysed against an ace-
tate buffer overnight and the solution changed once. Excess pepsin
was added to the protein and incubated at 37 °C for approximately
18 h. The digested protein was then dialysed against phosphate buf-
fered saline containing 0.02% Na-azide, and kept overnight. The
solution was changed once. The F(ab’), fragments were eluted after
passing through a protein A column to remove any undigested pro-
tein and the Fc fragments. The purified F(ab’), fragments were
then concentrated and used in a saturated concentration in the in-
hibition assay.

Inhibition assay

Donor spleen cells (0.5 ul, 4-5 x 10° celis/ml) were incubated with
0.5 pl non-cytotoxic anti-class [/DR/DQ antibodies for 1 h at 22 °C
in duplicate. The selected neat sera and doubling dilutions of the sera
were then added and the crossmatch was performed according to the
standard cytotoxocity assay as mentioned above. On each occasion,
one or more known specific anti HLA-class [, -DR and -DQ sera
were used to confirm successful inhibition of cytotoxicity.

Criterion for inhibition assay using F(ab’),
and the non-cytotoxic monoclonal antibodies

The two monoclonal antibodies (w6/32 and 1.243) were first tested
with 21 different sera directed at specific HLA-A, -B, -C and -DR
antigens. Specific HLA sera used were directed against: Al,2,3,9,
10and 19; HLA-B5,7,8, 12,15,27 and 35; and HLA-DR]1, 2, 3,4, 5,
6. 7 and 8. Alloantisera specific for HLA-DQw! (including splits
DQws35 and 6) and DQw3 (including splits DQw7, w8 and w9) were
used to detect blotking by Leu-10. These monoclonal antibodies
have been shown formally not to react with DQw2 (Becton Dickin-
son). Based on these experiments, the criterion chosen for positive
inhibition was that cytotoxicity should be completely removed or the
titre reduced by at least two log® dilution steps. Evaluation of the
liver transplantation crossmatches was done using the above criteria.

Definition of HLA antibodies

We have defined a serum as containing HLA antibodies if the
reactivity with T and/or Becells is inhibited by any of the

above mentioned monoclonal antibodies to human HLA class 1,

-DR or-DQ.

Definition of non-HLA antibodies

A serum is defined as containing only non-HLA antibodies if the re-
activity of the antibodies with T and/or B cells is not inhibited by any
of the above mentioned monoclonal antibodies.

Results

None of 27 grafts in 24 patients was hyperacutely rejected.

According to the HLA-immunization status of pa-
tients, and their respective grafts, the following groups
were identified:

Group 1, which consist of ten grafts with a positive donor
reactive T- and/or B-cell crossmatch on the day of trans-
plantation (current serum) as well as during the post-
transplantation period. Some of the patients had a nega-
tive crossmatch during the early post-transplantation
period, but the sera from all these patients were positive
during follow-up.

Group 2, which included 11 grafts with a positive donor-
reactive T-and/or B-cell crossmatch only in the post trans-
plantation period.

Group 3, which consisted of six transplants, with no de-
monstrable antibodies, either pre- or post-transplantation.

Titres and immunoglobulin class of donor reactive
antibodies in liver-transplanted patients

Group 1. Cytotoxicity with sera from three patients with a
positive crossmatch in the pretransplantation period were
not affected by DTT treatment indicating the presence of
non-IgM (most likely IgG) antibodies (1:2-1:16). In the
post-transplantation period, the reactivity of serum from
one of these patients was not reduced by DTT (IgG anti-
bodies) (1:8), while the sera from the other two patients
were completely reduced by DTT during the first 2 weeks
(IgM antibodies) (1:32), but were not reduced by DTT in
sera collected thereafter, indicating the presence of 1gG
antibodies (1:64) (Table 1).

Sera from seven patients were reduced by DTT in the
pretransplantation period (IgM antibodies) (1:2-1:37),
and the seven sera were also reduced by DTT in the post-
transplantation period (1:32-1:64).

Group 2. The sera of all patients with demonstrable anti-
bodies only in the posttransplantation period were com-
pletely inhibited by DTT, indicating the presence of IgM
antibodies only (Table 1) (1:64-1:512).

No correlation of immunoglobulin class of antibodies with
graft survival or rejection was observed.

HLA specificity and titres of donor reactive antibodies

Group 1. Table 2 givesthe completecharacterization ofcy-
totoxic antibodies detected in sera obtained immediately
prior to transplantation. In brief, the sera of patient no.7,

" who received two grafts, had antibodies which were in-

hibited by class I monoclonal antibodies only. The sera of
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Table‘z. Charactefigation of antibodifas re- Patient Graft Ig Reactive Reactivity Specificity Graft
sponsible for a positive crossmatch prior no. no. class  with after platelet outcome
to transplantation in liver transplant pa- absorptions
tients of group 1
1 I IeG T+B(1:16) - ClassI+DQ  Graftlost after
2 months
2 1 IgM T+B(l:16) - Non- Success
: HLA +Class |
(reduced by
25%)
3 i IgM B(1:8) - Class 1 Graft lost after
10 days
3 11 IgM T+B(:64) - Class 1 Graft lost after
1 week
4 II IeG B(1:16) + DQ+DR Graft lost after
15 days
5 I IgM  B(1:8) + DQ Graft lost after
1 month
6 I IgM  B(1:64) + Non-HLA Patient died
with functioning
graft
7 11 I[gM  B(1:256) Non-HLA Success
8 I IgM  B(1:512) Non-HLA Success
9 I IgG T+B(1:64) - Non-HLA Success

patients nos.1 and 2, in addition to class [ antibodies, had
DQandnon-HLA antibodies, respectively. The sera of pa-
tients nos. 6 and 8 had antibodies which were inhibited by
class Il monoclonalantibodies only,and patientsnos. 3,4,5
and 9 had antibodies which were not inhibited either by
class I or class I monoclonal antibodies (non-HLA).

A majority of patients (eight) had non-HLA anti-
bodies in the post-transplantation period. The sera of four
patients who had HLA antibodies in the pretransplanta-
tion period had non-HLA antibodies in the post-trans-
plantation period. Only the sera of two patients (nos. 6 and
7) who had HLA antibodies in the pretransplantation
period also had detectable class I and class II antibodies,
respectively, after transplantation.

Group 2. The sera from most patients (six) who developed
antibodies only in the posttransplantation period had
non-HLA antibodies reactive with T and/or B cells
(1:128-1:512). Sera from four patients reactive with T
and/or B cells (1:16-1:32) had class I antibodies and sera
from one patient with antibodies reactive with B cells only
(1:16) had DQ antibodies (data not shown).

Platelet absorptions

As seen from Table 2, in the pretransplantation period,
platelet absorptions in most cases correlated with inhibi-
tion assays, except for a few discrepancies. In some in-
stances, extra specificities (class II and non-HLA) were
detected only by the inhibition assays. In one instance,
non-HLA antibodies were absorbed by platelets. In pa-
tients who developed antibodies only in the post-trans-
plantation period, platelet absorptions did not correlate
with inhibition'assays. Again, certain sera with class I anti-
bodies (detectable only by inhibition assay) were not

platelet absorbable, and some sera with non-HLA anti-
bodies were absorbed by platelets. The reasons for these
discrepancies is discussed below.

Overall graft and patient survival

The overall actual graft and patient survival at 1 year was
63% and 71% respectively. Comparingthe 1-year graftsur-
vival betwen the three groups we found that 4/10, 8/11 and
5/6 graftssurvived in group 1,2 and 3, respectively (Fig.1).

Graft survival in patients with HLA versus non-HLA
antibodies

Group 1. Of the six patients who had HLA antibodies in
the pretransplantation period, only one graft survived for
1 year. In comparison, the grafts of three patients out of

129]

B Grafts surviving
B Total no. of grafts

No. of grafts
T

Group

Fig.1. One-year graft survival in patients with donor-specific anti-
bodies to T and/or B cells pre-and post-transplantation (group 1),
only during the post-transplantation period (group 2), or nodemon-
strable antibodies (group 3)
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Fig.2. One-year graft survival in patients with HLA antibodies or
non-HLA antibodies in groups 1 and 2

four with non-HL A antibodies, were surviving at the end
of 1 year.

Group 2. In patients who only developed donor reactive
HLA specific antibodies after transplantation, three out
of five grafts survived for 1 year, while in those with non-
HL A antibodies, five out of six grafts survived (Fig.2).

When we compared 1-year graft survival in patients with
HLA antibodies in the pretransplantation period with
graftsurvivalin patients in whom no HLA antibodies were
detected, we found that 1/6 and 16/21 grafts survived re-
spectively (P =0.01) (Fig.3). In addition, in patients with
HLA antibodies in the pre- and post-transplantation peri-
odorinonly the post-transplantation period (groups1 + 2),
the overall graft survival was 4/11, which was of borderline
significance ascompared with patients withnon-HL A anti-
bodies, 8/10 (P = 0.05) (Fischer’s exact test).

Non-HLA antibodies in liver transplanted patients

In order to elucidate the specificity of non-HLA anti-
bodies demonstrable on donor splenic lymphocytes, we
decided to check the presence of autoreactive antibodies
with the following results.

Group 1. The serum from one patient in the pretransplan-
tation period had antibodies reactive with the patient’s
own lymphocytes, indicating the presence of autoreactive
antibodies. This was a patient with chronic active he-
patitis. Unfortunately, autologous peripheral blood lym-
phocytes were only available from five patients, and when
tested for the presence of autoantibodies using the periph-
eral blood lymphocytes they were found to be negative
prior to transplantation.

Group 2. Autologous blood lymphocytes were obtained
from 8/11 patients who had no demonstrable autoanti-
bodies when tested in the post-transplantation period.

Infections
Most of the patients suffered at least once from either bac-

terial, fungal or viral infections during the follow-up peri-
od. Since many infections are also known to lead poly-

clonally to antibody production [18), we decided to char-
acterize these antibodies. During infections, patients in
both groups 1 and 2 had high titre donor-reactive DTT-re-
duced antibodies, which were not inhibited by either
w6/32, or 1.243 Leu-10 (i.e. neither class I nor -DR nor
-DQ antibodies) during infections. The same sera were
also tested for ANA, RF, HBsAg and HBsAg antibodies.
Only one patient was positive for HbsAg in the post-trans-
plantation period, and the rest were all negative for ANA,
RF and HBsA g antibodies.

Two case reports

Since this was a retrospective study, we found that a num-
ber of patients had undergone a transplant in the presence
of a pretransplantation positive crossmatch. We therefore
decided to study the sera of two such patients who had re-
ceived multiple grafts, and from whom serum samples
were collected every day post-transplantation for at least
2 weeks, and thereafter every week depending on the sur-
vival of each graft, in order to investigate whether the pat-

-tern of antibody production (including immunoglobulin

class and specificity) in the post-transplantation period
was predictive of rejection episodes or decreased graft
survival.

Patient no. 4. (Table 1). A 49-year-old white male, who
suffered from sclerosing cholangitis, underwent two liver
transplantations. Prior to receiving the first graft, T- and
B-cell crossmatches performed retrospectively with
serum obtained on the day of transplantation were nega-
tive. However, 5 days posttransplantation, the patient de-
veloped donor-reactive DTT-insensitive DR-specific
antibodies as well as non-HLA antibodies with titres of
1:8. He was treated for a biopsy-proven rejection with
methylprednisolone 1 week post-transplantation. How-
ever, anti-rejection treatment was not successful and he
lost his graft 10 days later (Fig.4a). Pathological examin-
ation of the removed graft showed portal vein throm-
bosis.

Only B-cell crossmatch was positive on the day of the
second liver transplantation and the antibodies were char-
acterized as a mixture of DQ- and DR-specific DTT-in-
sensitive antibodies with titres of 1:16. Serum samples

301] M Grafts surviving
B Total no. of grafts

N
o
P

No. of grafts

—_
o
2

HLA Non-HLA or

antibodies no antibodies

Fig.3. One-year graft survival in patients with HLA and in patients
with non-HLA or no demonstrable antibodies
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obtained at 1 week and thereafter every day post-trans-
plantation showed the presence of DR and non-HLA
antibodies. The patient died 15 days later from septi-
caemia (Fig.4b).

Patient no. 3. (Table 1). A 40-year-old white female with
sclerosing cholangitis received three grafts. A negative
donor-specific T- and B-cell crossmatch was obtained
using serum obtained immediately prior to the first trans-
plant. However, 10 days post-transplantation the patient
developed donor-reactive B-cell antibodies, which were
characterized as IgM class I, with titres of 1:256. The pa-
tient experienced five rejection episodes which were
treated with methylprednisolone. Class I antibodies were
detected in various serum samples obtained until the end
of 1 year, with titres of 1:32-1:512. The patient’s first graft
was lost in chronic rejection after 18 months. However,
3 months prior to graft loss, no donor-reactive antibodies
were detected (Fig.5a).

IgM class I donor-reactive antibodies to B cells (1:8)
were detected in a serum sample obtained immediately
prior to the second graft. Serum samples taken 1 day post-
transplantation had non-HLA antibodies. However, the
day-4 serum sample had IgM class I antibodies, which
were detected in all the subsequent serum samples ob-
tained post-transplantation with titres of 1:32-1:512, The
second graft was lost due to acute rejection after 10 days
(Fig.5b).

Serum samples taken on the day immediately prior to
the third graft had antibodies reactive with donor T and
B cells which were found to be IgM class I (1:64). How-

8 10 12 1

Post-transplantation {days)}

ever, none of the serum samples obtained post-transplan-
tation had class I or II antibodies. All positive T and B cell
donor-reactive antibodies post-transplantation were due
to non-HLA antibodies (Fig.5c). The patient died due to
multiple organ failure associated with a primary non-func-
tioning graft.

Discussion

Our data suggest that the presence of preformed donor re-
active HLA antibodies is associated with a decreased sur-
vival of liver grafts, but not with hyperacute rejection.
One-year liver graft survival in patients with preformed
donor reactive antibodies was not significantly different
from those without demonstrable antibodies pre- and/or
post-transplantation. This finding is similar to other re-
ports (2, 14, 15, 17, 31, 32]. However, when our data are
divided into those caused by HLA antibodies and those
lacking HLA reactivity, an entirely different picture emer-
ges. The group with donor reactive cytotoxic non-HLA
specific antibodies had a higher success rate as compared
with the relatively low graft survival of the HLA-im-
munized group. In previously published reports, no com-
plete characterization of the antibodies was carried out.
The use of the inhibition assay helped to differentiate the
relevant HLA antibodies from the unimportant non-
HLA reactivities.

In contrast to the relatively well studied reports on the
T-cell destruction of liver allografts [7, 13, 21, 22], the role
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of antibodies is less well elucidated. Only a few studies
have appeared since reports from the Pittsburgh group
claimed that they found no adverse effect of preformed
antibodies on liver graft survival {14, 17, 31]. Since then,
the pretransplantation state of humoral sensitization in
liver transplant patients has received very little attention.
However, the recent study by Donaldson et al., in which
they found high-titred donor-specific antibodies to class I
antigens in patients with VBD syndrome but none in those
without, implicates the role of humoral antibodies in liver
allograft destruction [10]. Batts et al. have reported that,
in their study, 5/6 patients with biopsy proven VBDS had
positive crossmatches. They state that the risk of devel-
oping VBDS was significantly higher in patients with a
positive crossmatch as compared with those with a nega-
tive crossmatch [4].

In the present study it was difficult to demonstrate a di-
rect association of preformed antibodies with rejections,
this could perhaps be due to the difficulty in distinguishing
the various and combined effects of other destructive fac-
tors including ischaemia, sepsis, viral hepatitis and drug
toxicity.

Reactions after platelet absorptions did not always
correlate with the actual specificity of the antibodies
present in the post-transplantation sera. It was often dif-
ficult to determine the precise specificity of the antibody
based only on results obtained after platelet absorptions.
One reason could be the complicated post-transplanta-
tion clinical scene, including perioperative transfusions,
immunosuppression (ATG, OKT3 etc.), making it diffi-
cult to distinguish HLA class II and non-HLA antibodies
after platelet absorptions. Another reason could be that a
pool of 50 platelets may not represent all HLA-A, -B, -C
specificities, especially those with a very low frequency.
Certain class I specificities such as HLA-C antigens, BS,
B12, etc. are not well expressed on platelets [1, 8]. In ad-
dition platelets also have receptors for IgG (FcyRII) and
therefore may absorb immune complexes. Thus, platelet
absorptions may give false-positive or false-negative re-
sults.

Some of the patients with non-HLA antibodies in the
post-transplantation period had received rabbit anti-thy-
mocyte globulin. It is, therefore, possible that these anti-
bodies could be responsible for the positive reactions [24].
On the other hand, five patients who had non-HLA anti-
bodies in the post-transplantation period had not received
ATG. Another cause for the presence of non-HLA anti-
bodies could be polyclonal B-cell activation directly by
viruses or bacterial products or indirectly through inflam-
matory mediators during infections. A majority of pa-
tients suffered from various viral, fungal and bacterial in-
fections after transplantation. In addition, it is likely that
these patients had autoantibodies that were not detected
using peripheral blood lymphocytes, since they are known
to be less sensitive to cytotoxic antibodies than spleen
lymphocytes. Furthermore, it is not possible to type for
class II antigens using peripheral blood lymphocytes from
patients with end-stage liver diseases, many reactions giv-
ing false-negative results. Thus, the lower sensitivity of
peripheral blood lymphocytes to cytotoxic antibodies is
again demonstrated.

No correlation was found between antibodies and re-
jections or decreased graft survival in the post-transplan-
tation period. Thus immunological monitoring of sera
from liver-transplanted patients may not be of much
value.

With the improved preservation of the livers achieved
during recent years, cold ischaemia can be up to 20 h. This
enables time to perform crossmatches. Using more sensi-
tive and rapid techniques such as the immunomagnetic
method [38], combined with inhibition assays such as that
described by Chapman et al. [6], it is possible 1o detect
antibodies which are clinically relevant. This study sug-
gests that HLA antibodies present in crossmatch sera of
liver-transplanted patients are clinically relevant, and
therefore transplantation in such cases should preferably
be performed with a crossmatch-negative donor. On the
other hand, patients with a positive crossmatch caused by
non-HLA antibodies may be transplanted successfully.
Our material is relatively limited, and a larger study, with
a greater number of patients, is required. Similar studies
from other laboratories will be necessary to elucidate the
significance of preformed HLA antibodies in the outcome
of liver allografts.
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