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Matching for Rhesus (Rh) blood group is not part of
organ allocation systems. The principle concern expressed
in the literature is that Rh-negative recipients might
become sensitized and produce anti-D antibody which
would have consequences for them if transfusion with Rh-
positive blood or a pregnancy were to occur later. While
Rh allosensitization is thought to occur in over 80%
of Rh-negative recipients of Rh-positive blood, Starzl
reported that it is less much less common in organ (liver,
heart, lung) recipients even if they received Rh-positive
blood during the operation (1). A more recent review of
pediatric liver transplantation confirms the very low rate of
allosensitization of Rh recipients of grafts from Rh-positive
donors (2). In theory, there should be no risk of rejection
if the combination is reversed—Rh-negative donor to a
Rh-positive recipient. Therefore, it does not appear to be
necessary to consider Rh status when allocating organs for
transplantation.

Recently we performed an ABO identical liver
transplantation on a 60-year old Caucasian male with
decompensated cirrhosis from non-alcoholic steatohepatitis.
The patient was blood group A Rh-positive with a Model
for End-stage Liver Disease score of 28. The donor
was a 74-year-old female whose blood group was A Rh-
negative. Rh sensitization was not considered at the time of
transplantation but was found to be present retrospectively.
The recipient had severe coagulopathy before the operation
but the liver transplantation proceeded without incident
requiring an intraoperative transfusion of packed red
blood cells (5 units), cryoprecipitate (2 units) and platelets
(4 units). On 4th post-operative day, he developed jaundice
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acutely and his hemoglobin dropped (7able 1). He was taken
back to the operating room fearing an acute graft problem.
The emergency laparotomy did not reveal any bleeding
and the liver was in good condition. Therefore, hemolysis
was considered and confirmed initially by a climbing lactate
dehydrogenase. The direct antiglobulin (Coombs) test was
positive whereas it was negative on historic pre-transplant
blood. The cause was found to be anti-D antibody.
The recipient was confirmed to be Rh-positive. Blood
transfusion with Rh-negative blood, plasmapheresis and
rituximab treatments were arranged. Immunosuppression
was reduced. Anti-D antibody levels continued to increase
dramatically (Zable 1). The patient's condition deteriorated
with the onset of renal failure and coma. He was unable
to tolerate plasmapheresis or to consider ablative therapy
with alemtuzumab (Campath 1H). Palliative measures were
requested by his family and the patient died on the 10th
post-operative day. Autopsy findings were compatible with
advanced hemolytic disease. There was no evidence of
intra-abdominal hemorrhage and all the liver anastomoses
were patent and intact.

Passenger lymphocyte syndrome (PLS) was predicted and
then described in the early days of organ transplantation (3).
It is most common with ABO compatible mismatch (also
called minor incompatibility), where immune hemolysis
appears to be relatively benign, of limited duration (usually
6 weeks) and amenable to transfusion support using the
donor’s type (antigen negative) blood. Reports of immune
hemolysis related to Rh mismatched transplantation with
a Rh allosensitized donor are much less common. Overall
these reports are of more severe and persistent hemolysis
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Table 1 Blood parameters in a Rh-positive recipient of a Rh-negative liver from a sensitized donor

Post-transplantation

Investigations Normal value

Day 1 Day 3 Day 7 Day 10
Bilirubin <17 pmol/L 87 115 >640 >640
Alkaline phosphatase 40-129 U/L 37 73 136 206
Lactate dehydrogenase <225 U/L - - 745 >2,500
Alanine aminotransferase <41 U/L 146 183 263 238
Hemoglobin 12.1-17.1 g/L 8.5 9.0" 5.9 5.1*
INR 0.8-1.2 1.2 1.4 2 2.8
Creatinine 64 pmol/L 60 62 130 326
Anti-D titer - - 1:128 1:1,024 1:>2,048

*, patient receiving transfusion support. Rh, Rhesus; INR, international normalized ratio.

than that seen with ABO minor incompatibility (3,4). In
our patient, the production of antibody by the passenger
lymphocyte clone was unrelenting causing severe hemolysis
and its complications. We presume the Rh-negative female
donor was sensitized during childbirth. We were able to
determine that she had children between the ages of 20
and 35, the last being 40 years before her own death. Rh
allosensitization is known to be lifelong despite an absence
of the alloantigen. We previously reported a similarly
persistent antibody against the platelet antigen HPA-
la, which caused life threatening thrombocytopenia in
3 recipients of the kidneys and liver, from a female HPA-1a
negative donor, who had been sensitized during childbirth
at least 20 years before organ donation (5). Only the liver
was accepted for donation in the current report because
of the donor’s age but we can presume that Rh-positive
recipients of other organs, had they been transplanted,
would also have been at risk of immune hemolysis.
Supportive care using antigen negative transfusion is
often all that is required for ABO minor incompatibility.
It was inadequate in our patient as it was in several of
the previously reported Rh PLS cases (3,4). We reduced
immunosuppression hoping the passenger clone from the
donor would be rejected if the recipient's immune response
was restored. This phenomenon with resolution of PLS
has been reported before but does not occur reliably (4,5).
Early aggressive intervention has been advised to eliminate
the clone or reduce its capacity to produce antibody (3).
We believe the time for such an intervention in our
patient would have been before the 4th post-operative day.
Monitoring of anti-D antibody titer is required at least
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daily. If it is rising early consideration should be given to
lymphocyte ablation with alemtuzumab or a similar agent

In the end, the best strategy will be to avoid the situation
altogether. This requires us to test all Rh-negative donors
for sensitization. If anti-D antibody is found in a donor,
the organs should be allocated to Rh-negative candidates
for transplantation. It has been estimated that a Rh minor
incompatible match with a sensitized Rh-negative donor
should occur only 3 times per 1,000 transplantations (4) and
therefore the requirement for Rh identical matching in this
situation would be a reasonable precaution.
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