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Matching for the rhesus (Rh) blood group is currently not taken into account in the organ 
allocation system. However, in Rh-mismatched transplantation, the primary concern is the 
potential for RhD-negative recipients to develop sensitization and produce anti-D anti-
bodies if they receive a transfusion of RhD-positive blood. It is estimated that over 80% of 
RhD-negative recipients may experience Rh allosensitization when exposed to RhD-pos-
itive blood, although this occurrence is less common in recipients of solid organs. In the-
ory, RhD-negative recipients who receive organs from RhD-positive donors are at risk of 
alloimmunization and the production of anti-D antibodies, which could complicate future 
blood product transfusions. However, our understanding of the impact of donor-recipient 
Rh mismatch on transplant outcomes, particularly in heart transplantation, is limited. We 
report a case of successful Rh-mismatched heart transplantation, which was effectively 
managed through the use of preoperative RhD immunoglobulin and plasmapheresis.
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Case report

A 72-year-old male patient, with blood type B and rhesus 
D (RhD)-negative, was diagnosed with end-stage heart 
failure resulting from hypertrophic cardiomyopathy. Due 
to ventricular tachyarrhythmia, the patient had previously 
been fitted with an implantable cardioverter-defibrillator. 
He was admitted to the emergency department experienc-
ing chest pain. Transthoracic echocardiography revealed a 
significantly thickened interventricular septum (mid-sep-
tum thickness, 17 mm) and a reduced ejection fraction of 
22%. A left ventricular assist device was not considered as a 
treat ment option due to the patient’s severe interventricular 
septal hypertrophy. As a result, the patient was referred for 
a heart transplant.

Initially, heart transplantation was deemed challenging 
due to the patient’s high panel reactive antibody (PRA) lev-
el, which was measured at 74% using the Luminex bead-
based immunoassay. The patient’s Rh-negative blood type 
added to these difficulties. While waiting for a suitable heart 
donor, the patient underwent plasmapheresis five times, 
each time using 400 mL of 20% albumin and 4 units of fresh 

frozen plasma. Despite these interventions, the PRA levels 
continued to increase, eventually reaching 97%.

After a 13-month hospital stay, the patient underwent an 
orthotopic heart transplantation. Despite having an Rh-neg-
ative blood type, a heart from an Rh-positive, blood type B 
donor was successfully utilized in the procedure. To pre-
vent Rh allosensitization, the patient was preoperatively 
given a single dose of RhD immunoglobulin (WinRho SDF 
1,500 U, 300 μg; Kamada, Rehovot, Israel). Importantly, no 
adverse effects, such as hemolysis due to immune complex 
formation, were observed. Postoperatively, plasmapheresis 
was performed to monitor PRA levels and to detect any 
potential presence of anti-D antibodies. In accordance with 
our institutional protocol, the patient underwent immuno-
suppressive therapy, which included intravenous methyl-
prednisolone, mycophenolate mofetil, and tacrolimus. 
Rh-negative red blood products were used for transfusions 
as needed. However, during the patient’s stay in the general 
ward, no red blood cell transfusions were necessary, as 
there were no signs of bleeding. Immediately following the 
operation, 2 packs of fresh frozen plasma (approximately 
260 mL) were administered.
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The postoperative PRA level was found to be 81%, with 

no HLA-donor-specific antigen present. Following this, 
plasmapheresis was carried out 5 times during the postop-
erative period. Each session of postoperative plasmaphere-
sis involved the use of 20% albumin (500 mL) and normal 
saline (2,500 mL). Echocardiography confirmed satisfacto-
ry allograft function. Regular endomyocardial biopsies 
were performed, and the patient has not had any instances 
of cellular or antibody-mediated rejections. Furthermore, 
there have been no instances of hemolysis up to 1 year af-
ter the transplantation.

The patient provided written informed consent for pub-
lication of the case details and clinical images.

Discussion

Theoretically, the presence of an Rh mismatch is not 
problematic if the transplanted organ does not contain the 
donor’s blood cells, especially in patients who are immu-
nosuppressed. As a result, the Rh blood group is not con-
sidered in the organ allocation system. However, it should 
be noted that in a small percentage of cases, Rh recipients 
can become allosensitized when the graft is sourced from 
Rh-negative donors [1]. Rh allosensitization has been doc-
umented in roughly 5% of Rh-incompatible liver and kid-
ney transplants [2,3]. There have even been isolated instanc-
es of fatal graft-versus-host reactions leading to extensive 
hemolysis [4].

Although reports of immune reactions related to Rh- 
mismatched transplantation are infrequent, when they do 
occur, they consistently involve severe and persistent he-
molytic reactions, more so than those observed with ABO 
incompatibility. Hemolytic events resulting from Rh al-
losensitization are difficult to reverse using plasmapheresis 
and immunoglobulin treatments, and many cases ulti-
mately prove fatal [5,6]. Given the lack of consensus guide-
lines for the prophylaxis of Rh mismatch transplantation 
[7], our strategy involved administering preoperative RhD 
immunoglobulin and performing perioperative plasma-
pheresis. The precise mechanism by which RhD immuno-
globulin prevents isoimmunization remains unclear; how-
ever, it is thought to suppress the immune response and 
inhibit antibody formation in Rh-incompatible individuals 
[8]. Importantly, the patient in this case did not experience 
any side effects, such as hemolysis, which can result from 
the formation of immune complexes associated with RhD 
immunoglobulin.

Multiple plasmapheresis procedures were performed to 
eliminate any potential presence of anti-D antibodies and 

PRAs. Consequently, the patient underwent a successful 
transplant following the administration of preoperative 
RhD immunoglobulin and multiple plasmaphereses, with 
no instances of rejection or hemolysis observed.

In conclusion, Rh-negative recipients can effectively re-
ceive transplants from Rh-mismatched donors through the 
use of preoperative RhD immunoglobulin and periopera-
tive plasmapheresis.
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