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Introduction

Acute humoral or antibody-mediated rejection in ABO-

identical transplantation is usually related to the pres-

ence of preformed or acquired anti-human leukocyte

antigen (HLA) donor-specific antibodies (DSA) [1]. This

entity is well recognized in kidney- and heart transplan-

tation and often associated with poor graft survival

[2,3]. Although the liver has long been regarded as resis-

tant to antibody-mediated rejection, several reports have

shown that preformed DSA and a positive cross-match

are associated with rejection and graft loss [4–6]. In case

of combined liver–kidney transplantation, it is accepted

that the liver provides some immune protection to the

kidney leading to less acute rejection episodes [7] and

several reports of successful combined liver–kidney

transplantation across a positive cross-match have been

published [8,9]. However, the presence of de novo DSA

and their role in rejection after ABO-identical combined

liver–kidney transplantation has not been extensively

studied.

We report here an ABO-identical combined liver–kid-

ney transplantation complicated by early acute cellular

and humoral rejection of both organs in an unsensitized

recipient. The immunologic complications of our cohort

of 12 unsensitized ABO-compatible/identical recipients

who underwent a combined liver and kidney transplanta-

tion were also analyzed.
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Summary

Combined liver–kidney transplantation is considered a low risk for immuno-

logic complication. We report an unusual case of identical ABO liver–kidney

recipient without preformed anti-human leukocyte antigen (HLA) antibodies,

transplanted across a T- and B-cell-negative cross-match and complicated by

early acute humoral and cellular rejection, first in the liver then in the kidney.

While analyzing the immunologic complications in our cohort of 12 low-risk

combined liver–kidney recipients, only one recipient experienced a rejection

episode without detection of anti-HLA antibody over time. Although humoral

or cellular rejection is rare after combined kidney-liver transplantation, our

data suggest that even in low-risk recipients, the liver does not always systemat-

ically protect the kidney from acute rejection. Indeed, the detection of C4d in

the liver should be carefully followed after combined liver–kidney transplanta-

tion.
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Methods

Patients

Twelve adult unsensitized recipients (seven male and five

female patients) underwent an ABO-identical combined

liver and kidney transplantation between 1997 and 2007

with at least three HLA mismatches with the donor. All

patients were transplanted with a T- and B-cell-negative

CDC cross-match.

All recipients received an immunosuppressive regimen

based on corticosteroids, a calcineurin inhibitor and an

antimetabolite (mycophenolate mofetil or azathioprine)

with an induction therapy of either anti-IL-2 receptor

inhibitors (8/12) or thymoglobulin (1/12).

Immunologic testing

The panel-reactive antibody (PRA) and the T- and B-cell

cross-match were tested by complement-dependent-cytotox-

icity (CDC) on a HLA-typed lymphocyte panel of 30 individ-

uals. The presence of anti-HLA class I and class II antibodies

was first determined by ELISA (One Lambda, Inc. Canoga

Park, CA, USA), and then by Luminex single antigen (LAB-

Screen� single antigen class I and class II; One Lambda, Inc).

Histology

Liver and kidney tissues were fixed in 10% buffered for-

malin. Sections 3-l thick were cut from paraffin-embed-

ded tissue cores, and stained with hematoxylin and eosin

as well as periodic acid Schiff reaction for morphologic

examination. Liver and kidney formalin-fixed tissue was

subjected to immunohistochemistry using a C4d rabbit

polyclonal antibody (Biomedica, Vienna, Austria). Liver

and kidney biopsies were performed at the time a

rejection episode was suspected and 3 and 6 months after

the transplantation.

Case report and results

A 25-year-old woman with type I primary hyperoxaluria

presented with end-stage renal disease and received an

ABO-identical orthotopic combined liver–kidney trans-

plantation from a three-antigen mismatch, deceased

donor. The patient had never received blood transfusions

and had never undergone pregnancies. On the day of

transplantation, the PRA was at 0% and class I and class

II anti-HLA immunoglobulin IgG were negative by ELISA

and Luminex single antigen. Immunosuppression con-

sisted of induction with basiliximab (days 0 and 4) and

of methylprednisolone, tacrolimus and mycophenolate

mofetil as of day 0. The immediate postoperative course

was uneventful with a regular decrease in liver test

parameters and serum creatinine. On postoperative day

11, all liver test parameters were elevated, particularly

aspartate aminotransferase (ASAT) and alanine amino-

transferase (ALAT) which reached three times the normal

levels (Fig. 1). A liver biopsy revealed acute rejection with
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Figure 1 Postoperative clinical course.

The clinical course covers the time

points of liver and kidney rejection,

serum creatinine levels (creat), ASAT and

ALAT, T- and B-cell cross-match by

CDC, anti-HLA antibody screening by

ELISA and DSA by Luminex single anti-

gen over time.
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Figure 2 Hematoxylin and eosin and C4d-staining of kidney and liver transplant biopsies. (a) Hematoxylin and eosin and C4d-staining of liver

biopsies. The structure of the liver is preserved without significant fibrosis. The portal space contains a moderate inflammatory infiltrate composed

of mature lymphocytes, neutrophils and eosinophils (left). We also observed portal and centrolobular endothelitiis with C4d deposition by immu-

nohistochemistry (right). (b) Periodic acid Schiff (PAS) staining and C4d immunohistochemistry of kidney biopsy. Aggregates of mononuclear

inflammatory cells in peritubular capillaries (*) (PAS, original magnification ·400) (left). Diffuse C4d positivity along peritubular capillaries by immu-

nohistochemistry characteristic of antibody-mediated rejection (original magnification ·400) (right).
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Banff activity index of 5, mixed inflammatory cells in the

portal triad, cholangitis and endothelitis. C4d-staining by

immunochemistry carried out on formol-embedded liver

biopsy was positive in the portal triad (Fig. 2a). ASAT

and ALAT serum levels began to decrease without modifi-

cation of the immunosuppressive drugs. At day 15, the

patient was discharged home under a triple immunosup-

pressive therapy of tacrolimus (through levels at 12 ng/ml),

mycophenolate mofetil 2 g/day and prednisone 15 mg/

day. Three days later, serum creatinine rose to128 lmol/l

while liver functions were still improving (Fig. 1). Kidney

graft biopsy showed acute tubulo-interstitial rejection

grade Ia and acute humoral rejection grade II with diffuse

peritubular capillaries C4d positive by immunochemistry

(Fig. 2b). The patient was treated with plasmapheresis,

anti-rabbit thymoglobulin, five pulses of methylpredniso-

lone and 2 g/kg IVIG (Fig. 1). As a result of this treatment,

serum creatinine level returned to normal and the patient

was discharged home under an immunosuppressive ther-

apy of tacrolimus (targeted through levels 12 ng/ml),

mycophenolate mofetil 2 g/day and prednisone 15 mg/day.

Luminex single antigen test demonstrated the presence

of DSA to HLA class I and II donor antigens: anti-A26 and

anti-DR4. B-cell CDC cross-match was strongly positive

with the serum sample taken on the day of acute renal

rejection. Three and 6 months after the transplantation,

renal and liver functions were normal, no DSA were

detected by Luminex single antigen and T- and B-cross-

matches were negative. Biopsies of liver and renal grafts

showed complete resolution of the acute rejection episodes.

We have reviewed 12 adult unsensitized patients, recip-

ients of an ABO-identical combined liver and kidney

transplantation between 1997 and 2007. The PRA was at

0% and the detection of anti-HLA antibody class I and

class II by ELISA and Luminex was negative for all recipi-

ents at the time of the transplantation.

During the follow-up period of 5–132 months, a single

patient experienced an acute cellular rejection episode of

the liver only (at day 15), which resolved after a tempo-

rary increase of tacrolimus for 10 days. All organs were

functional and one patient died from a cause unrelated to

the transplantation. No other patient developed anti-HLA

antibody over time.

Discussion

In ABO-identical/compatible liver transplantation, the

liver has previously been premised to be resistant to

humoral rejection [10]. More recently, C4d deposition in

the portal capillaries has been proposed to be a hallmark

of antibody-mediated rejection with either positive or

negative cross-match, but the presence of DSA was

usually not reported [11–14]. Periportal C4d-staining

resembles nonspecific C4d-staining in kidney arterioles

and may result from the activation of cellular infiltrate

because of cellular rejection, bacterial infection or viral

infection. C4d-staining could also help to differentiate

between rejection and recurrent hepatitis C infection after

transplantation [14,15]. However, there is currently a lack

of consensus in the pathogenesis and therapeutic implica-

tion of C4d-staining in acute liver rejection [14–17].

To our knowledge, only two cases reported in the liter-

ature fulfilled all criteria for antibody-mediated rejection

in ABO-compatible/identical liver allograft recipients as

described in renal transplantation. The first one was a

hyper-acute isolated antibody-mediated rejection. This

report demonstrated histologic tissue injury, circulating

donor-specific HLA antibodies, and linear C4d-staining

throughout the dominant capillary bed leading to the

diagnosis of antibody-mediated rejection in a liver trans-

plant recipient with a preoperative positive T-cell cross-

match [18]. In the second case, humoral and cellular

rejections occurred in a preoperative unsensitized and

negative cross-match patient 4 years post-transplantation.

C4d-staining was positive in small portal vessels [19].

Although quadruple immunosuppression was adminis-

tered to our patient, early acute rejection was diagnosed

in both allografts, first the liver - demonstrating that in

this case the liver did not provide immune protection to

the transplanted kidney. In addition to acute cellular

rejection of the liver graft, we observed C4d deposits in

the portal triad. Few days later, the patient attained a

condition that fulfilled all the criteria for acute antibody-

mediated kidney rejection: acute renal dysfunction,

histologic tissue injury with acute tubular necrosis and

peritubular capillaries mononuclear infiltration, diffuse

C4d immunofluorescence with monoclonal antibody and

detection of de novo DSA [20]. The simultaneous rejec-

tion of liver and kidney suggests that positive C4d-stain-

ing of the liver allograft, as does that of the kidney

allograft, reflects humoral rejection. Liver functions

improved spontaneously before treatment of acute rejec-

tion, but this situation arises when recipient of liver

transplant with acute rejection was already receiving

immunosuppressive drugs at high doses, as was the case

with our patient. Interestingly, in none of the 11 other

patients transplanted with the same low immunologic

risk, anti-HLA antibody was detected during follow up.

Even if the development of de novo anti-HLA antibody

is uncommon after combined liver–kidney transplanta-

tion, we believe that systematic C4d-staining should be

applied to liver biopsies when acute cellular liver rejection

is diagnosed, in addition to the determination of anti-

HLA antibody if humoral rejection is suspected. This

analysis could help to assess the prevalence of antibody-

mediated rejections and the potential need for early and
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specific treatment leading to a favorable outcome after

liver transplantation. Moreover, this case report demon-

strates that after combined liver–kidney transplantations,

the liver does not always protect the kidney from

rejection and liver rejection episodes that could precede

kidney rejection should be carefully followed.
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