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Case Report

Alloimmune haemolysis in a renal transplant recipient
receiving sirolimus
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Background

Anaemia commonly occurs following renal transplanta-
tion related to surgical blood loss, myelosuppression from
immunosuppressive agents, antimicrobial prophylaxis and
persisting renal impairment. A rare cause of anaemia after
solid organ transplantation is alloimmune haemolysis due to
antibodies from donor-derived lymphocytes accompanying
the donor organ. We report the case of a 27-year-old patient
receiving sirolimus who developed alloimmune haemolysis
related to passenger lymphocytes. Although this has previ-
ously been reported in renal transplant recipients receiving
a variety of immunosuppressive agents [11], to our knowl-
edge this is the first case described in a patient receiving
sirolimus.

Case

A 27-year-old male received a renal transplant from his
father after 2 years on maintenance haemodialysis for
end-stage renal failure due to Alport’s syndrome. On Day
14 post-transplant he was re-admitted with symptomatic
haemolytic anaemia.

The donor’s blood group was O positive and recipient
A positive with a three-antigen HLA mismatch. The donor
and recipient were both CMV negative and EBV positive.

Initial immunosuppression consisted of tacrolimus
(0.25 mg/kg/day), sirolimus (0.5 mg/day) and corticos-
teroids (methylprednisolone 500 mg at surgery followed
by prednisolone 25 mg/day). The graft functioned imme-
diately, and the recipient was discharged on Day 6 with a
serum creatinine of 0.12 mmol/L and a stable haemoglobin
of 88 g/L. He continued on darbepoetin 60 mcg/week,
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and in the week following discharge, serum creatinine
and haemoglobin remained stable (0.12–0.13 mmol/L and
88–98 g/L, respectively).

On Day 14 he presented to the emergency depart-
ment with 2 days of generalized lethargy, episodic diar-
rhoea and 24 h of fever. He was jaundiced [serum biliru-
bin was 79 µmol/L (cf. 13 µmol/L 5 days prior)] with
mild splenomegaly. His anaemia had worsened (Hb 77
g/L), with polychromasia and spherocytes noted on the
blood film, but a normal platelet count and a total white
cell count of 18.1 × 109/L. The serum creatinine was
0.14 mmol/L. Sirolimus was ceased in view of its
myelosuppressive effect; he was transfused to maintain
the haemoglobin >70 g/L (a total of four units), and
prednisolone increased to 1 mg/kg/day. Subsequent re-
sults demonstrated an elevated lactate dehydrogenase of
944 IU/L and a lowered haptoglobin of <0.06 g/L, both
consistent with haemolysis.

An immune basis for the haemolysis was supported by
a positive direct antiglobulin test (DAT) with IgG antiglob-
ulin (titre 512), and anti-A antibody was eluted from the
recipient’s serum and red cells. The minor ABO mismatch
(recipient A and donor O) suggested that the anti-A anti-
bodies were derived from donor lymphocytes.

The patient’s condition improved and from Day 19
he remained transfusion independent with Hb >80 g/L.
However, there was ongoing haemolysis (Figure 1) with per-
sistent anti-A antibodies, and the direct antiglobulin test re-
mained positive (unchanged titre 512) despite prednisolone
50 mg/day.

On Day 21 mycophenolate mofetil (1000 mg/day) was
introduced, and over the following week, the patient’s
haemoglobin slowly rose to 91 g/L, whilst markers of
haemolysis normalized.

Discussion

Alloimmune haemolysis attributable to antibodies from
donor-derived lymphocytes is a rare cause of anaemia
after solid organ transplantation. An elevated lactate de-
hydrogenase is frequently observed in patients taking
sirolimus [9], but haemolysis was confirmed by blood film,
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Fig. 1. Time course of alloimmune haemolysis demonstrating interventions and gradual resolution by 1 month post transplant.

reticulocytosis, reduced haptoglobins and hyperbilirubi-
naemia while the positive DAT and presence of anti-A an-
tibodies indicate an alloimmune aetiology associated with
the minor ABO mismatch. There are 75 previously reported
cases (references available from the corresponding author
on request) affecting renal transplant recipients, but to our
knowledge this is the first case described in a patient re-
ceiving sirolimus.

Donor-derived lymphocytes have been reported to pro-
duce antibodies against ABO, Rhesus and minor blood
group antigens and are also described in recipients of
other solid organ transplants [11]. This mechanism of
haemolysis was initially suggested in 1971 by Beck [1];
10 years later Stevens coined the term ‘passenger lympho-
cytes’ now commonly used to describe the phenomenon
[15]. Gm phenotyping has placed beyond doubt that such
antibodies are of donor origin [3]. Of interest, haemoly-
sis and alloantibodies have been detected even after graft
nephrectomy—suggesting passenger lymphocytes migrate
from the graft to other sites [12]. Moreover, Schlitt [14]
has shown in liver transplantation that a range of immuno-
logically active cells are transplanted with the allograft it-
self and that they are not removed by perfusion during
harvesting.

Ramsey in a 1991 review [11] reported an incidence
of alloimmune anti-ABO antibodies in minor ABO
mismatched renal transplants of 17%, with 9% showing
active haemolysis. Liver and heart–lung transplants appear
to have a higher incidence, perhaps due to a greater number
of accompanying lymphocytes. Ramsey’s [11] review noted
that neither age, gender, race, organ source (living or cadav-
eric), nor ABH secretor status altered the risk of developing
alloimmune haemolysis. However, alloimmune haemolysis
occurred more frequently in O to A mismatches.

Several authors [8,11] have reported an increased inci-
dence in association with the use of cyclosporin in com-
parison to those receiving azathioprine and prednisolone

alone. They suggested that cyclosporin usage resulted in a
‘permissive’ effect, attributable to a predominant inhibition
of T-lymphocyte regulatory function [6,8,17]. It was further
suggested that secondary immune responses of competent,
primed B-lymphocytes (as seen in alloimmune haemolysis),
are resistant to cyclosporin (AB and H blood group antigens
are T-cell independent) [6,12,16]. Moreover, the inhibition
of T-lymphocyte function by cyclosporin may prevent the
recipient’s immune system from recognizing and damag-
ing donor-derived passenger B-lymphocytes [2,8]; it has
been previously shown that donor-derived passenger lym-
phocytes comprise up to 24% of all circulating lymphocytes
in the recipient in the first week following liver transplan-
tation, and these remain detectable several weeks following
transplantation [13].

Therefore, the use of immunosuppressive agents with
anti-B-lymphocyte activity would be expected to pre-
vent alloimmune haemolysis. Mycophenolate mofetil and
sirolimus possess anti-B-cell activity, with mycophenolate
thought to be an important component of ABO incom-
patible transplantation [7]. However, alloimmune haemol-
ysis has been reported in patients receiving mycophe-
nolate mofetil, albeit in combination with calcineurin
inhibitors [2,10]. In the case presented, sirolimus also failed
to prevent alloimmune haemolysis despite possessing anti-
B-cell activity [5].

In most cases alloimmune haemolytic anaemia is a
self-limiting condition remitting spontaneously within
2 months [11]. A response to high-dose corticosteroids has
been reported, whilst in other instances the immunosuppres-
sive regimen was altered (including reduction in calcineurin
inhibitor dose) but no treatment has been uniformly suc-
cessful. Should red cell transfusion be required, the donor’s
blood group should be used to prevent further haemoly-
sis [11]. Ishida et al. reported a reduction in alloimmune
haemolytic anaemia in patients receiving prophylactic
allograft irradiation [4].



166 A. J. Hedley et al.

Conclusion

Alloimmune haemolysis remains a rare but important cause
of anaemia in the early post-transplant period despite the in-
creasing use of immunosuppressive agents directed against
B-cells.
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