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LONG-TERM BENEFIT OF INTRAVENOUS IMMUNOGL©OBULINS
IN CADAVERIC KIDNEY RETRANSPLANTATION

MARIE-NOELLE PERALDI,! KoDzO AKP0SSO, JEAN-PHILIPPE HAYMANN, AANTOINE FLAHAUT,
CHRISTIANE MARLIN, ERIC RONDEAU, AND J®EAN-DANIEL SRAER

Service de Néphrologie A and Association Claude Bernard, Hopital Tenom, 75020 Paris, France

Renal retransplantation can be hampered by the
presence of anti-HLA alloantibodies. Previous studies
have documented in vitro and in vivo suppression of
these antibodies by intravenous immunoglobulins
(IVIg). We conducted a randomized study in 41 pa-
tients, who have received a second cadaveric trans-
plant between 1989 and 1994. They all were treated
with a quadruple-immunosuppressive protocol. In ad-
dition, 21 patients received 0.4 g/kg/day of IVIg, on the
first 5 days after transplantation. The two groups of
patients were identical for age, sex, duration of the
first graft, duration of cold ischemia, anti-HLA sensi-
tization, HLA matching, the number of acute rejection
episodes, and the incidence of cytomegalovirus infec-
tion. The 5-year survival rate was significantly higher
in the group of patients treated with IVIg: 68% versus
50% in the control group. The only significant factor
associated with IVIg infusion and better survival was
a shorter delay of graft function (3.4+1.0 days versus
9.9+1.6 days). ‘

In conclusion, this randomized study demonstrates
that IVIg treatment is associated with better long-
term graft survival in retransplanted patients. This
beneficial effect may be related to a long-lasting im-
munosuppressive effect of IVIg and/or to an early pro-
tective effect of the graft against ischemia.

An increasing number of patients returning to dialysis
after renal transplantation are waiting for a second, a third,
or even a fourth kidney transplant. The outcome of kidney
cadaveric retransplantation is still a matter of debate. Graft
survival for retransplanted patients (55-65% at 1 year) is
substantially reduced compared with that of primary allo-
graft recipients (usually higher than 75% at 1 year), even in
the cyclosporine era (I, 2). Many studies have tried to char-
acterize the factors that influence the outcome of these re-
transplantations (I-5). Kidney retransplantation is often
complicated by a high incidence of graft rejection, and this
incidence is at least partly explained by anti-HLA jimmuni-
zation (6, 7). Furthermore, transplantation can be delayed in
immunized patients for months or years. The removal or
suppression of these alloantibodies would, thus, help trans-
plantation in these patients. In a previous study (8), we
demonstrated that intravenous immunoglobulin (IVIg*) in-

! Address correspondence to: M.N. Peraldi, Service de Néphrologie
A, Hopital Tenon, 4 rue de la Chine, 75020 Paris, France.

* Abbreviations: CMV, cytomegalovirus; IVIg, intravenous immu-
noglobulins; PRA, panel-reactive IgG antibodies.

fusion combined with immunosuppressiive drugs in sensi-
tized primary renal transplant recipientss could decrease the
potency and the synthesis of anti-HLA. amtibodies, leading to
a better graft survival. We, therefore, pearformed a random-
ized controlled study using prophylactiec high-dose IVIg in
second graft recipients. This study demwnstrates that IVIg
treatment is associated with a better gmaft survival and a
significantly shorter delay of graft function.

From January 1989 to December 1994, 41 patients were
included in the study. They all receiveed a second kidney
transplant of cadaveric origin. Indtial kidney disease was of
glomerular origin (21/41), vascular diseasse (9/41), interstitial
nephropathy (6/41), urologic malformaticon (4/41), and poly-
cystic kidney disease (1/41). All donor and recipient opera-
tions were performed according to standiardized techniques,
with implantation of the graft te the ilimc fossa. The failed
graft was removed only if infectiom or necrosis had occurred.
Donor and recipient HLA typing, as welll as the detection of
panel-reactive IgG antibodies (PRA), were performed by
France-Transplant. All transplantations were performed af-
ter negative T-cell and B-cell crossmateches. Crossmatches
with historical sera were performed onlty for patients with
PRA level >70%. Postoperative immumosuppressive regi-
mens associated prednisolone, azathiogprine, cyclosporine,
and either antithymocyte globulins (ATG- Fresenius, Munich,
Germany) or OKT3 antibodies (Cilag, Bezerse, Belgium). Re-
Jjection episodes were diagnosed by kidneey biopsy and were
treated by steroid pulses, antithiymocytse globulins, and/or
OKT3 antibodies. After randomization, 21 patients received
IVIg infusion (0.4 g/kg/day) from day O te: day 4 of transplan-
tation. In both the group of patients treatsed with IVIg and in
the control group, five patients receivesd OKT3 instead of
antithymocyte globulins. Over tinne, threse different prepara-
tions of IVIg were used in this study: psolyvalent IVIg pre-
pared in the Centre National de Transsfusion Sanguine of
Paris (France), polyvalent IVIg preparedi in the Centre Na-
tional de Transfusion Sanguine ef Lille (France), and com-
mercially manufactured Gamma-Gard (Biaxter). All the prep-
arations were treated to inactivate virusses. The presence of
soluble HLA molecules or anti-HLA antilbodies was not spe-
cifically determined in this study, but IVlyg preparations from
different sources have been shown to comtain little amounts
of soluble HLA molecules or anti-HLA amtibodies (9).

The studied parameters included the fomllowing: (1) age; (2)
sex; (3) duration of the first grafit; (4) duaration of cold isch-
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emia; (5) the delay of graft function (i.e., the number of days
between surgery and urinary output greater than one liter/
day); (6) anti-HLA sensitization; (7) HLA matching; (8) the
number of acute rejection episodes diagnosed by kidney bi-
opsy; and (9) the incidence of cytomegalovirus (CMV) infec-
tion, as detected by viremia, fever, and/or hepatic and pul-
monary infection.

Survival was calculated using the Kaplan-Meier actuarial
analysis, with P-values generated by the log rank analysis.
All patients with a functioning graft had a minimum of
20-month follow-up (range 20-65 months). Graft loss was
considered to have occurred at the time of return to dialysis
or of death with a functioning graft. There was no exclusion
for technical or nonimmunologic failures.

Variables between groups were compared with a ¢ test.
Results are expressed as mean+SEM.

Clinical characteristics of the patients were as follows.
Twenty-one patients, who received prophylactic IVIg, were
compared to the 20 patients who received only the conven-
tional quadruple-immunosuppressive therapy. In each
group, the same number of patients received OKT3 antibod-
ies instead of antithymocyte globulins. As shown in Table 1,
there were no differences between the two groups in age, sex,
HLA matching, peak PRA level before second transplanta-
tion, PRA level at the time of transplantation and 1 month
after retramsplantation, cold ischemia, or the number of
acute rejection episodes. In the two groups of patients, HLA

TABLE 1. Clinical characteristics of the patients treated (+1VIg) or
not (—IVIg) by intravenous immunoeglobulins the first 5 days after

retransplantation
+IVIg ~IVlg
(n=21) (n=20)
Age : 36.4*x1.9 34.1+22 NS
Sex (M/F)’ 17/4 15/5
HLA-A, -B, -DR identities 2.2*x1.2 21x10 NS
No. of patients with repeated 121 1/21
mismatches )
Peak PRA level before 39+9 38+10 NS
second graft
PRA level (%) at the time of 32x7 36+8 NS
second graft
No. of patients with PRA 4/21 4/20
level >80% at the time (19%) (20%)
of second graft
PRA level (%) 1 mo after 6+2 7+3 NS
second graft
No. of acate rejection 2.1x1.1 22+*1.1 NS
episodes
Cold ischemia (hr) 289+15 295+16 NS
Delay of graft function (days) 3.4+*1.0 9.9+1.6 P<0.002
Percentage of patients with 57 (12/21) 60 (12/20) NS
CMYV infection (no. of
patients)
Causes of first graft loss NS
Surgical n=1 n=2
complications/sepsis
Irreversible acute rejection n= n=3
Repeated acute rejection n=17 n=15
episodes/chronic
rejection

Values are expressed as mean+SEM, except where noted. NS,
nonsignificant.
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immumization was important because a PRA level greater
than 3600% was present in 53% of patients before their second
transpllantation, whereas this incidence was only 15% for the
same patients before their first transplantation. No patient
had HILA-A or -B repeated mismatches. Only one patient in
each grroup had a repeated DR mismatch (DR7 in one patient
receivimg IVIg and DR6 in one patient of the control group).
The durration of the first transplant (with a cut-off value of 1
year) diid not significantly influence the duration of the sec-
ond transplant (P=0.31 Cox model), although there was a
trend for shorter second graft duration when the first graft
was lost during the first 3 months (not shown). The causes of
first graaft loss were identical in the two groups of patients, as
shown in Table 1. The only significantly different factor be-
tween the two groups was a shorter delay of graft function:
3.4 days in the IVIg group compared with 9.9 days in the
group receiving no IVIg. Extracellular volume expansion dur-
ing the: first 24 hr after transplantation was assessed by the

- percen#tage of increase in body weight. In the two groups,

increase in body weight was not significantly different:
8.53*1.15% in the group treated with IVIg and 8.40+1.11%

. in the eontrol group. In both groups, CMV infection occurred

with the same incidence: 54% of the patients receiving IVIg
and 60"% of the patients in the control group.

Graft and patient survival rates were compared between
the IVEg-treated and control groups. Kaplan-Meier analysis
documented a better actuarial graft survival rate, which was
significantly higher (P=0.0017 log rank) in the patients
treated with IVIg (Fig. 1). The 5-year survival rate of the
grafts was 68% in the group of patients receiving IVIg, and
only 50% in the control group. This graft survival rate in
retransplanted patients treated with IVIg is not statistically
differemt from the survival rate of single kidney transplant
recipiemts grafted during the same period in our unit (72% at
5 years; not shown).

Patient survival was not different in the two groups, with
a b-year survival rate of 90% in the group of patients receiv-
ing IVEg and 95% in the control group (Fig. 2).

This work demonstrates for the first time the beneficial
effects of IVIg, through a randomized study in retrans-
planted patients receiving kidneys of cadaveric origin. The
benefit of IVIg appears early in the post-transplantation
course and is prolonged over several years. In the two groups
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Ficure 1. Kidney actéuarial survival rate of retransplanted patients
dreated « ) or not treated (- - - - - ) with IVIg (Kaplan-Meier anal-
ysis). ;




1672 ;
'
.o L"""""""""7%"""""- ____________
0.9 j e
0,84 : — ) IVIg
& o274 b = (SRR
<
E 0,6
5
b
B 0,54
d 1
w 0.4 i
E i
2 0,39 i
1
R 0,2
0,14
0.0 v T —t T —
[+] 12 24 36 48 60
Months :
FIGURE 2. Survival of retransplanted patients treated ( ) or not

treated (- - - - - ) with IVIg (Kaplan-Meier analysis).

of patients, there was no difference in HLA immunization as
measured by PRA level, either before or at the time of second
graft. Our patients were high-risk caindidates for retrans-
. plantation, because a PRA level greater than 30% was
present in 6 of the 41 patients (15%) before their first trans-
plantation, and in 22 of 41 (53%) before their secomd trans-
plantation. The number of acute rejection episodes, as well as
the duration of cold ischemia, was not different in IVIg-
treated or control patients. We did not find any significant
influence of the duration of the first graft on the second graft
survival, but the number of patients was too small to statis-
tically determine the influence of the first graft survival,
especially in the group of patients with a first graft duration
shorter than 3 months. The present study confirms our pre-
vious nonrandomized study, which demonstrated that IVIg
given to sensitized primary renal transplant recipients was
associated with a very good graft survival (95% at 1 year) in
a high-risk group of patients (8). {

However, the mechanism of action of IVIg is not yet well
established. Presumably, the most important mechanism is
the immunomodulatory role of IVIg. IVIg have been exten-
sively used in autoimmune (10, 11) ahd alloimmune disor-
ders (12). Alloantibodies are produced after blood transfu-
sions, graft failure, and pregnancy, with a synergistic effect
of any - combination of these factors (13). It has beem demon-
strated in vitro and in vivo that IVIg suppress HL.A alloan-
tibodies in highly sensitized transplant candidates, with a
decrease in PRA level and a good tolerance for a histoincom-
patible organ (14, 15). The presence of anti-idiotypiec antibod-
ies to HLA in IVIg (16, 17) may be relevant in vive in their
immunoregulatory effects. In our study, the decrease in PRA
level is important after IVIg treatment, but is net signifi-
cantly different from the decrease in PRA level observed in
the control group. This decrease in PRA level is due to the
immunosuppressive therapy given for the transpBantation,
and thus, IVIg efficiency cannot be assessed on this param-
eter. The nonspecific antiinflammatory role of IVIg may be of
importance, because it has been demonstrated that IVIg can
modulate HLA antigen expression (9), neutralize circulating
HLA antibodies (15), block phagocytic tells (18), amd inhibit
cytokines and complement (19, 20). .

We found a shorter delay of graft function after IVIg, as
compared with patients without IVIg, whereas the duration
of cold ischemia was not different in the two groups. A recent
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study has documented a beneficial effect of intravascular
volume expansion using intraoperative albumin administra-
tion: transplant recipients given high-dose (1.2-1.6 g/kg) al-
bumin have a significantly lower incidence of delayed graft
function (21). Thus, IVIg infusion may shorten the delay of
graft function through an improvement in graft perfusion, as
it is now well documented that medullary ischemia of the
kidney is associated with delayed graft function, which itself
is correlated to chronic rejection (22-24). However, this po-
tential “hemodynamic” effect does not rule out an immuno-
logical mechanism. One can speculate that anti-HLA anti-
bodies at low concentration at the time of transplantation
may deposit in the kidney, leading to renal injury and de-
layed graft function. IVIg may, therefore, be beneficial by
preventing the binding of anti-HLA antibodies.

In conelusion, this randomized study demonstrates the
clinical efficacy of IVIg in kidney retransplantation, with a
significamt shorter delay in graﬁ function and a long-term
improvement in graft survival. Further studies are needed to
determine the respective importance of initial renal perfu-.
sion, immunomeadulation, and antiinflammatory properties
of IVIg in the mechanisms of graft protection.
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DO COLD AGGLUTININS HAVE ANY IMPACT ON THE OUTCOME
OF LIVER TRANSPLANTATION?

WILLEM A. MARSMAN,? S. BREANNDAN MooRE,2 Mario Konpo,! KeviN L. Bunpy,?
GREGORY J. GORES,! RUsseLL H. WIESNER,! aND Ruup A. F. Krom™®

Divisions of Liver Transplantation and Transfusion Medicine, Mayo Clinic and Mayo Foundation,

Cold agglutinins, IgM red blood cell autoantibodies,
cause cold agglutinin disease with hemolysis and mi-
crovascular occlusion. Cold preservation of kidneys
during renal transplantation in the presence of cold
agglutinins can cause graft malfunction. However, the
impact of cold agglutinins on the outcome of liver
transplantation is unknown. We measured the pre-
transplant presence and titer of cold agglutinins in
327 primary liver allograft recipients and analyzed
their relationship to outcome after transplant. Thirty-
three percent of pretransplant patients had cold ag-
glutinins. Cold agglutinins were more common in pa-
tients with viral-related liver diseases (49%) compared
with those with nonviral-related liver disease (32%).
There was no difference between recipients with and
without cold agglutinins in usage of blood produects,
postoperative day 2 aminotransferase levels, acute re-
jection at day 7, the development of hepatic artery
thrombosis, nonanastomotic biliary strictures, or
4-month allograft survival. In conclusion, cold agglu-
tinins are common in liver transplant patients before
surgery, especially those with wviral-related liver dis-
eases. However, the presence of cold agglutinins does
not impact on outcome after liver transplantation.

Cold agglutinins are IgM red blood cell autoantibodies that
react most strongly at 0-5°C. They are commonly found in
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normal individuals with a titer of less than 1/64 at 4°C.
QOccasionally they are found in high titers (>1/1000 in saline),
reacting in a much broader temperature range with reactiv-
ity up to 30°C or even 37°C. In this situation, hemolysis can
occur as part of the cold agglutinin disease, which can be
accompamied by acrocyanosis and microvascular occlusions
(1).

In cardiac surgery using hypothermia, cold agglutinins can
lead to eomplications, and screening of patients for these
antibodies has been recommended (2). In solid organ trans-
plantation using cold preservation, the presence of cold ag-
glutinins in the recipient could theoretically lead to micro-
vascular injury after implantation and reperfusion. Indeed,
failure off renal allografts due to the presence of cold agglu-
tinins has been reported (3, 4). The impact of cold agglutinins
on the morbidity and mortality after liver transplantation is
unknownm, as the experience is limited to two case reports (5,
6).

We hypothesized that in liver transplantation, the pres-
ence of eold agglutinins in the recipient might contribute to
ischemic damage of the graft, leading to dysfunction, and in
particular, to the development of biliary strictures. There-
fore, we measured the pretransplant presence and titer of
cold agglutinins in liver allograft recipients and analyzed
their relation to outcome of the graft and incidence of type
biliary strictures.

A total of 329 patients, who received first liver allografts
betweenr 1989 and 1994, were included in this study. Pre-
transplamt serum samples of these patients were retrospec-
tively amalyzed at 4°C for the presence of cold agglutinins,



