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Abstract. Within a prospective program of priority
kidney allocation to highly presensitized recipients,
100 first and second cadaver transplants were per-
formed from April 1985 to July 1987. The patient
survival rate was 93% at 1 year. Graft survival at
1 year was 71% for first transplants and 68% for sec-
ond transplants. There was a statistically significant
‘correlation of graft outcome with matching for
HLA-DR (P<0.02) and for HLA-B and -DR (P<
0.02). The results demonstrate that multicenter
cooperation is advantageous for the transplantation
of highly presensitized recipients and that accept-
able success rates can be obtained.
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Highly presensitized transplant recipients are com-
monly defined as patients whose serum contains
broadly reactive lymphocytotoxic antibodies. Be-
cause it is difficult to find kidney donors with a neg-
ative lymphocytotoxic crossmatch for these patients,
they usually experience long waiting times. More-
over, even if a crossmatch-negative kidney can be
obtained, graft outcome in highly presensitized pa-
tients has been shown to be impaired [1, 4).

The feasibility and efficacy of priority kidney al-
location to highly presensitized patients was tested
in a prospective study. A serum exchange and prior-
ity allocation program was agreed upon in early
1985. During the subsequent 2.5 years, over 100
l}ighly presensitized patients were given transplants
as a result of this project. We report here on the
overall results and on the influence of HLA match-
ing on the initial 100 consecutive first and second
grafts for which a minimum clinical follow-up of
3 months was available.

Patients and methods

Potential transplant recipients who were considered by the sub-
mitting centers to be “problem patients™ because of a lymphocy-
totoxic antibody reactivity against >80% of a random test panel
were accepted for this program provided their antibodies were
not autoreactive. Antibody testing was done in the submitting
centers’ laboratories. Patients were considered eligible for inclu-
sion only if their serum reacted against > 80% of a cell panel of
20 or more random donors, if at least the two most recent screen-
ings had shown this reactivity and if the crossmatch against au-
tologous patient lymphocytes was negative. Determination of the
antibodies’ HLA specificity was not mandatory, although in in-
stances where the specificity was known, HLA antigens “to be
avoided” could be indicated on the computer printout. Similarly,
HLA antigens that had been mismatched in a previous graft
could be listed as “to be avoided” in a second graft. Because of
the experience we had gained from a collaborative laboratory
project showing interlaboratory variation in test results to be rela-
tively small with respect to reactivity against class I but large
against class I antigens (5], we felt it would not be useful to re-
quire separate testing against T- or B-cell targets. In our experi-
ence, patients who have strong, broadly reactive serum antibod-
ies that persist over long periods of time usually have antibodies
against both T- and B-cells.

The following 24 centers participated in the project: Barcelo-
na (Dr. Martorell, Dr. Grino); Basel (Professor Thiel); Bern (Dr.
Descoeudres); Brussels (Dr. Dupont); Cologne-Diisseldorf (Dr.
Siebel, Dr. Ams, Professor Grabensee); Essen (Professor Grosse-
Wilde, Professor Eigler); Frankfurt (Professor Kiihnl, Professor
Fassbinder); Freiburg (Dr. Tanzi-Fetta, Professor Wilms); Ge-
neva (Dr. Jeannet, Professor Leski); Gothenburg (Dr. Sand-
berg, Dr. Brynger); Hannover (Dr. Robin-Winn, Professor Pichl-
mayr); Heidelberg (Dr. Mytilineos, Professor Rohl); Helsinki
(Dr. Koskimies, Dr. Ahonen); Innsbruck (Mr. Fetz, Professor
Margreiter); Lausanne (Professor Frei); Leuven (Mr. Dendievel,
Dr. Vanrenterghem); Lund-Malmd (Dr. Léw, Dr. Weibull); Ma-
drid (Dr. Kreisler); Marburg (Professor Lange); Milan (Dr. Sca-
lomogna, Professor Sirchia); Munich (Professor Albert, Professor
Land); Miinster (Professor Lison); Tiibingen (Dr. Mayer, Profes-
sor Lauchart); Ztrich (Professor Largiadér).

Serum samples were obtained every 2 months and shipped to
the University of Heidelberg for distribution on tissue-typing
trays. Each patient’s serum was represented in two different wells
of a tray, one of which served as a confirmation well and which
could be identified from a code given on a computer printout.
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Fig.1. Actuarial survival rates of cadaver kidney transplants in
highly presensitized recipients. Kidneys were allocated within the
highly immunized tray (HIT) project. First and second trans-
plants had similar graft survival rates. The horizontal line at 70%
was drawn to allow for better comparison with subsequent fig-
ures

Trays were shipped on dry ice to the participating centers in bi-
monthly intervals. The number of patients included in each cycle
varied from 131 to 192 (mean: 153). Each center agreed to in-
clude the highly immunized trays (HIT) in their crossmatch rou-
tine every time a local kidney donor became available. HIT
crossmatches were performed at the time of HLA typing using
“left over™ lymphocytes so that the crossmatch results became
available together with the HLA typing results. The participating
centers agreed that if a clearly negative crossmatch was found,
HIT patients would have priority aver other patients on the wait-
ing list. The crossmatch test had to be repeated in the recipient
center’s laboratory. One patient who received a transplant with-
out waiting for the repeat crossmatch result and who rejected
acutely in the presence of antidonor lymphocytotoxic antibodies
(tested retrospectively) was not included in this analysis.

Throughout the duration of the project, the rate of positive
repeat crossmatches, which were considered a contraindication
to transplantation, was between 20% and 30% for each 6-month
interval; the overall rate was 26%. A provision in the project
guidelines was made that kidneys with a positive repeat cross-
match should be transplanted into crossmatch-negative back-up
recipients. Throughout the project’s duration, one single kidney
that was shipped had to be discarded due to prolonged ischemia
caused by logistic transportation problems.

The mean waiting time for a transplant in the 100 patients
was 49 months. A correlation of waiting time with graft outcome
was not observed.

At the project’s outset, a recommendation was made to trans-
plant, whenever possible, with no more than one mismatch on
each HLA (A, B, DR) locus. Since this was not a mandatory re-
quirement, kidneys with more mismatches could also be trans-
planted. Of the 100 grafts reported, 60 were transplanted follow-
ing the matching recommendation, whereas 40 had two mis-
matches on at least one HLA locus. No special crossmatch
procedure was required; each center used its own standard lym-
phocytotoxic crossmatch method.

Graft and patient survival rates were computed by actuarial
methods. Statistical significance was estimated by log rank or
weighted regression analysis [2] as indicated. Of the 100 patients,
93 received cyclosporine A as the baseline immunosuppressant;
the remaining 7 patients followed a steroid and azathioprine pro-
tocol.
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Fig.2. Effect of matching for HLA-A and -B antigens in highly
immunized patients. The number of mismatches and number of
patients sfudied are indicated for each curve. Although a trend
for better graft survival with fewer mismatches is apparent, the
correlation is not statistically significant
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Fig.3. Effect of matching for HLA-DR antigens. The number of
mismatched antigens and number of patients studied are indicat-
ed at the end of each curve. The correlation of matching with
outcome is statistically significant by weighted regression analy-
sis (P<0.02)

Results

Patient survival was 93% (SE: 3.5) at 1 year in 56
recipients of first transplants and 93% (SE: 4.0) in
44 second graft recipients. The respective graft func-
tion rates are shown in Fig.1: 71% (SE: 6.1) of first
transplants and 68% (SE: 7.2) of second transplants
were functioning at 1 year (P= NS).

Graft survival correlated with HLA matching.
Figure 2 shows the effect of matching for HLA-A
and HLA-B locus antigens, Fig.3 the effect of
matching for HLA-DR, and Fig.4 the combined ef-
fect of matching for HLA-B and HLA-DR antigens.
Whereas the effect of matching was not statistically
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Fig.4. Effect of matching for HLA-B and -DR antigens in highly
presensitized recipients. The correlation is statistically significant
(P weighted regression <0.02)
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Fig.5. Graft survival rates in patients with <two mismatches on
each HLA (A, B, DR) locus as compared to transplants with two
mismatches on at least one HLA locus. The difference between
the two curves is statistically significant (Plog rank <0.03)

significant for the analysis of HLA-A and -B (P
weighted regression=0.1), it was significant for
HLA-DR (P<0.02) and for the combination of
HLA-B and -DR (P<0.02). Twelve transplants with
no HLA-B and -DR mismatch had an impressive
92% 1-year survival rate.

The comparison of graft outcome in patients
who received transplants following the matching
recommendation (< two mismatches on each HLA
locus) with graft outcome in patients whose trans-
plants did not follow the recommendation (two mis-
matches on at least one locus) showed a signifi-
cantly higher success rate in the better matched
group. At 1 year, 78% (SE: 5.4) of the 60 patients
with < two mismatches on each HLA locus had
functioning grafts, as compared to only 56% (SE:
8.0) of the 40 patients with two mismatches on at

least one locus (P log rank <0.03). There were in-
sufficient data to determine the weight of mis-
matches on the individual HLA loci. There was no
trend indicating that mismatches on one particular
HLA locus were more detrimental than those on an-
other.

Discussion

The transplantation of highly preimmunized pa-
tients has long been recognized as a difficult prob-
lem. Many patients remain on the waiting list for
years, their chance of receiving a transplant remote.
Our trial was designed to evaluate whether a joint
program of priority kidney allocation would pro-
vide kidneys for this difficult patient group and
whether the transplant results would merit the con-
siderable logistical effort. The results shown here
provide evidence that this type of program can be
successful. The patient and graft survival rates that
were obtained are certainly acceptable under the
difficult immunological circumstances. The fact that
about one in four kidneys was shipped unnecessari-
ly and could not be transplanted into the designated
recipient because of a positive repeat crossmatch
appears to be an acceptable, although undesir-
able, side effect. Improvements might be possible
through better standardization of crossmatching
procedures. That the risk of organ wastage is very
small is shown by the fact that only a single kidney
was discarded during a 2.5-year period.

Klouda et al. reported a 1-year graft survival
rate of 57% in a similar program that was conducted
in Great Britain [3]. We do not know the reason for
the 13% higher success rate that we obtained. Al-
though not statistically significant, a trend toward
improved outcome in HLA well-matched grafts was
noted in the British series. We were impressed that
every form of HLA matching analysis in our series
showed a beneficial effect of matching (Figs.2-4).
One would obviously like to provide as many pa-
tients as possible with a “perfectly matched” kidney.
However, one must also consider the practical limi-
tations. Even within this ambitious collaborative
project, only 8 of 100 kidneys were transplanted
with no HLA-A, HLA-B, and HLA-DR mismatch
(7 of them are functioning at 1 year). Thus, unless
much larger collaborative programs are initiated,
something which will be difficult and expensive to
run, even priority kidney allocation will most likely
not result in perfect HLA matches. In order to ob-
tain reasonable utilization rates, the transplantation
of partially mismatched grafts is necessary. Our data
indicate that much can be accomplished by elimi-



nating the poor HLA match categories. It would
seem appropriate to eliminate transplants with three
or four mismatches for HLA-A and -B and for
HLA-B and -DR. Although we were unsure about
the usefulness of our initial matching recommenda-
tion, the results prove that a policy of not accepting
more than one mismatch on each HLA locus is an
acceptable compromise. The 78% 1-year graft func-
tion rate observed in 60 patients can hardly be dis-
puted. Within this category, although hard data are
not available at this time, it would seem reasonable
to transplant with the smallest possible number of
mismatches.

Our data provide an argument against the “im-
munological blank spot” strategy, according to
which highly immunized patients can be given
transplants regardless of the number of HLA mis-
matches, provided the pretransplant crossmatch test
against donor cells is negative. It is assumed that
since antibodies are formed against most lympho-
cyte antigens, a negative crossmatch indicates anti-
gens of the “immunological blank spot” against
which the recipient is unable to mount an immune
response. According to that reasoning, HLA match-
ing should not matter. However, our data, while not
proving the hypothesis wrong in principle, do pro-
vide evidence that the “immunological blank spot”
strategy is risky in clinical transplantation. Poor
HLA matches resulted in poor graft survival in spite
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of an absence of lymphocytotoxic antibody reactivi-
ty against donor cells. Thus, our results are more in
line with an indicator function of antibodies for a
high responsiveness status, which can best be out-
maneuvered by providing the patient with an HLA-
compatible kidney.

Acknowledgements. The collaboration of 24 transplant centers in
this project is gratefully acknowledged. Excellent technical assis-
tance was provided by Karin Kotelmann, Gisela Giinther, and
Regina Seemuth. This work was supported by a grant from
Deutsche Stiftung Organtransplantation, Neu Isenburg, FRG.
Computer hardware and software support were provided by
IBM Germany.

References

1. Bradley BA, Gore SM (1987) Council of Europe study of high
sensitization in renal transplantation. Transplant Proc 19:
3742-3743

2. Dunn OJ, Clark VA (eds) (1974) Applied statistics: analysis of
variance and regression. Wiley, New York, p 236

3. Klouda PT, Ray TC, Kirkpatrick J, Bradley BA (1987) Graft
survival in highly sensitized patients. Transplant Proc 19:
3744-3745

4. Opelz G, for the Collaborative Transplant Study (1987) Kidney

transplantation in sensitized patients. Transplant Proc 19:

3737-3741

Schifer AJ, Hasert K, Opelz G, for the Collaborative Trans-

plant Study (1985) Collaborative Transplant Study crossmatch

and antibody project. Transplant Proc 17: 2469-2471

v



