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ABO-incompatible kidney transplantation has been successfully utilised in a deceased donor and living donor kidney
transplantation to improve organ utilisation and decrease waiting times. We describe a case of a successful, unanticipated
ABO-incompatible donation after cardiac death (DCD) kidney transplant in a patient who had a previous ABOi
haematopoietic stem cell transplant (HSCT) and had reverted to his original blood group B, after matching as a blood group A
recipient with a blood group A donor. The recipient was unsensitized with a cPRA which was 0% and no donor-specific
antibodies and zero HLA mismatch. An urgent anti-A titre was 1 : 2. Given the low antibody titres, we proceeded to
transplantation. The patient developed delayed graft function and required dialysis on postoperative day 1 and day 2. The
creatinine fell spontaneously on day 5, with progressively increased urine output and stable graft function on discharge at day 6.
Anti-A titres were 1 : 1 on serial postoperative measurements. There were no rejection episodes, and the patient has a
functioning graft at 16 months posttransplant. We describe a rare case in which the blood group can change after stem cell
transplant and should be checked. We also demonstrate that a DCD ABOi transplant in the context of low anti-A titres for a
patient with previous ABOi stem cell transplant can be performed successfully with standard immunosuppression.

1. Introduction

We describe a case of a successful, unanticipated ABO-
incompatible deceased donor kidney transplant, following a
change in blood group in a patient with a previous bidirec-
tional ABO-incompatible haematopoietic stem cell trans-
plant (HSCT). This patient was blood group A at the time
of work-up and wait listing and was subsequently matched
to a blood group A deceased donor kidney. At time of trans-
plant, however, repeat protocol blood group testing revealed
the recipient was blood group B. As low anti-A titre levels
were detected, an unanticipated ABO-incompatible trans-
plant was performed, with a standard immunosuppressive
protocol and without plasmapheresis.

ABO-incompatible kidney transplantation has been suc-
cessfully performed in living donor recipients with compara-
ble outcomes toABO-compatible transplants [1]. This usually
requires a desensitization regimen of plasma exchange and
immunoadsorption columns to reduce the antiblood group
antibody titres, and in the past, splenectomy was performed
to allow for immunologic accommodation [2]. However,
ABO-incompatible transplants have been successful without
the need for antibody removal, using standard immunosup-
pression in the context of low antiblood group antibodies [3].

ABO-incompatible kidney transplantation in deceased
donors has been explored more recently in a bid to increase
the utility of scarce resources for organs which may otherwise
be discarded, as well as decrease organ discard and reduce the
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wait times for patients who would otherwise have a long wait
time [4–6]. Notably, this has occurred in the setting of blood
group A2 or A2B donors being transplanted into blood group
type B or O with low anti-A haemagglutinin titres without
the need for a desensitization regimen [4, 7, 8]. More
recently, ABOi transplants from a deceased donor with blood
group A1B donors have been utilised in patients with low
antiblood group antibody titres in order to reduce the discard
rate of AB blood group donors [5].

HSCT across the ABO barrier is not uncommon [9]. Five
percent are bidirectionally incompatible, whereby the recipi-
ent develops the red blood cell type of the donor, and there
are antibodies against both donor and recipient ABO blood
group antigens, such as a blood group A donor to a blood
group B recipient [10, 11]. Although often clinically irrele-
vant, relapse can occur in a bidirectionally incompatible
HSCT recipient, which leads to reversion to the original
ABO blood type [12, 13]. Relapse rates post ABOi HSCT
are conflicting and likely dependent on other additional fac-
tors [11, 14, 15]. In the context of solid organ transplantation,
potential blood group conversion and/or disease relapse
needs to be an important consideration in the work-up of a
recipient. This is particularly relevant for patients on a
deceased donor transplant wait list, with potentially pro-
longed waiting times. A bidirectional incompatible HSCT
patient with a failing graft may result in unanticipated ABO
incompatibility at the time of transplant, as described in this
case report.

2. Consent

Informed written consent was obtained from the patient for
the use of their clinical information in the publication of this
case report.

3. Case Description

This patient was a 66-year-old male, with a BMI of 31 kg/m2,
listed for deceased donor transplantation due to end-stage
kidney disease (ESKD) secondary to membranous
nephropathy. He commenced haemodialysis in 2018 and
had a residual urine output of 500mls per day. The
patient received a curative allogenic bidirectionally incom-
patible stem cell transplant from his brother in 2007
(donor group A; recipient group B) for myelofibrosis. He
also had a splenectomy for essential thrombocytosis and
massive splenomegaly. His other comorbidities include
type 2 diabetes mellitus, hypertension, dyslipidemia, par-
oxysmal atrial fibrillation, and x-linked ichthyosis.

Prior to listing for deceased kidney transplantation, the
patient had a recurrence of myelofibrosis that did not
respond to interferon or donor lymphocyte infusion. His
haematological prognosis, however, was deemed to be rea-
sonable (estimated minimum 80 months) with a bone mar-
row biopsy prior to transplant listing that showed a
hypercellular bone marrow with patchy fibrosis without leu-
kemic transformation. He was listed for kidney transplanta-
tion in January 2018. His pretransplant work-up was
unremarkable with immunotyping confirming blood group

A and mild sensitization (peak cPRA 12% attributed to
HSCT and associated blood transfusions). His calculated
PRA (cPRA) at time of transplant was 0%. He had normal
cardiovascular assessment. He had a transthoracic echocar-
diogram showing normal left and right ventricular size and
function without valve pathology and with estimated left
ventricular ejection fraction (LVEF) of 75%, and a stress
myocardial perfusion scan revealed no clinically significant
abnormality. He had suitable anatomy for transplantation
with a normal aortoiliac duplex scan; however, he did have
central obesity.

In February 2019, after 1 year on the transplant waiting
list, the patient was offered a donor kidney after circulatory
death (DCD). The kidney was blood group A and HLA iden-
tical between the donor and recipient (HLA A1,1; A2,2; B7,7;
DR 1515; DQ6,6), without donor-specific antibodies. The T
cell and B cell CDC crossmatches were negative. The donor
was CMV negative and EBV positive; the recipient was
CMV positive and EBV positive.

Admission blood showed a haemoglobin level of 101 g/L
and white cell count of 8.6× 109/L corrected for promyelo-
cytes. His biochemistry showed hyperkalemia (serum potas-
sium 7.1mmol/L) requiring preoperative dialysis with the
remainder of his biochemical parameters being unremark-
able. Routine blood group analysis, however, showed he
was blood group B. Repeat redrawn blood testing confirmed
blood group B. An urgent anti-A titre was performed and was
1 : 2. Due to excellent allelic matching and good kidney qual-
ity, the decision was made to proceed with an ABOi trans-
plantation protocol.

The patient received standard immunosuppression
regimen at our institution for standard immune risk
patients (Basiliximab 20mg at induction and on day 4,
methylprednisolone 500mg at induction and 12 hours
post crossclamp release). The kidney transplant was per-
formed in the right iliac fossa as previously described
[16].The warm ischaemic time was 45 minutes and cold
ischaemic time was 17 hours. He was maintained on pred-
nisolone, myfortic 720mg twice daily, and tacrolimus with
a target trough level of 8-10μg/L. Standard prophylactic
medications included piperacillin-tazobactam at induction,
Bactrim® 400/80mg daily, valganciclovir 450mg adjusted
to renal function, and amoxicillin 250mg due to previous
splenectomy.

His postoperative course was complicated by an episode
of atrial fibrillation with rapid ventricular response, steroid-
induced hyperglycaemia, and delayed graft function requir-
ing haemodialysis on day 1 due to hyperkalemia (serum
potassium 6.1mmol/L). He required a blood transfusion of
1 unit of blood for a haemoglobin level of 69 g/L on day 2 post
without stigmata of bleeding. His creatinine fell spontane-
ously on day 5, with progressively increasing urine output.
No protocol biopsies were undertaken nor were they clini-
cally indicated for this patient. Anti-A titres were 1 : 1 on
day 1 with repeat titres consistently measured 1 : 1 postoper-
atively and at follow-up. At the time of last follow-up, 16
months posttransplant, he remains well with a stable renal
function with creatinine of 135 μmoles and eGFR of
52mL/min/1.73m2.
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4. Discussion

This is the first described case of unexpected ABO-
incompatible solid organ transplantation due to blood group
class switching following bidirectional ABOi HSCT failure
due to myelofibrosis recurrence. Although successful kidney
transplantation after haematopoietic stem cell transplanta-
tion has been described [17, 18], these cases were for living
donor kidney transplants from their HLA identical or haploi-
dentical donor or from different deceased donors [17, 19–21].
These were also in patients with ABO-compatible blood
groups.

ABO-incompatible allogenic haematopoietic stem cell
transplants (HSCT) have been used in the management of
the haematologic malignancies [11]. In major, minor, or bidi-
rectional ABO incompatibility, ABO grouping challenges
post engraftment can occur. In the case of bidirectional
incompatibility, as engraftment occurs, the donor red blood
cells are detected and antibodies against the donor disappear
[10, 11, 13]. Recommendations for blood transfusion support
are dependent on the phase of HSCT; once blood group
switching is confirmed, blood transfusions are generally of
donor type [11–13]. In this case, the recipient had a HSCT
12 years earlier and was confirmed to be blood group A until
at least June 2018, when he underwent routine annual HLA
tissue typing and antibody testing. The patient received a kid-
ney offer from a DCD donor (blood group A) and on periop-
erative blood testing was unexpectedly noted to be blood
group B, the patient’s pre-SCT blood type. This was con-
firmed again on a repeat blood group.

It is expected that after full engraftment, the recipients’
ABO “forward type” should convert to that of the donor.
However, there have been cases of patients who have under-
gone ABOi-incompatible HSCT who retained their original
blood group, despite molecular evidence of full donor
engraftment [12]. Other studies have shown that there may
be a persistence of weak AB antigen on the patient’s red
blood cells that may affect the choice of ABO group and
subsequently the provision of blood components and
transfusions [22]. Furthermore, recurrence of his original
haematological disease may have favoured his original
blood type expression and development of a chimeric bone
marrow.

Nevertheless, in this case, we were able to test for anti-A
antibody levels in the recipient, and because the titres were
low (1 : 2), we proceeded with an ABO-incompatible trans-
plant with standard immunosuppression and without the
need for desensitization regimen. ABOi haemagglutinin
titre desensitization regimens are centre dependent and,
if titres are low, may require only standard immunosup-
pression [3, 23].

ABOi deceased donor kidney transplantation is not com-
mon in Australia. The allocation process for deceased donor
kidney involves allocation based on blood group-compatible
or blood group-acceptable transplants. In exceptional cir-
cumstances, such as in a rare blood group where there is no
recipient on the wait list with a compatible blood group
and HLA compatible, then an ABOi transplant may be con-
sidered [24]. ABOi deceased donor transplantation for A1B

donors into patients with blood groups A and B, where there
were no suitable AB recipients, has been described [5]. Other
reports of unintentional ABO-incompatible kidney trans-
plants have occurred in the context of blood group A1B
donors into A2B recipients, with low anti-A1 antibody titres
[25, 26] or no anti-A titres without the need for a pretrans-
plant desensitization regimen [27].

This case highlights the need for ongoing vigilance for
patients who have had prior ABOi stem cell transplants, par-
ticularly in identifying the risk for potential of regrafting or
change of blood group type. It further highlights the need
for a stringent perioperative checklist such as the World
Health Organization surgical checklist [28] but more specif-
ically a focus in transplant surgery, particularly with checking
blood grouping and immunosuppression requirements to
reduce morbidity and mortality. Furthermore, for any
patient with a history of bone marrow transplantation, blood
grouping needs to be checked at the time of surgery and not
assumed to be stable over time.

5. Conclusion

We demonstrate a successful DCD ABOi transplant with
standard immunosuppression in a recipient with possible
bone marrow chimerism. Despite confirmed ABO conver-
sion after stem cell transplantation, the recipient’s original
blood group B cells had regrafted with only low anti-A titres.
Therefore, blood grouping may not be static and, although a
rare circumstance, in the setting of bone marrow transplanta-
tion, can revert unexpectedly to the previous blood group
and must be confirmed prior to transplantation.

Conflicts of Interest

The authors declare there are no conflicts of interest.

References

[1] G. Opelz, C. Morath, C. Susal, T. H. Tran, M. Zeier, and
B. Dohler, “Three-year outcomes following 1420 ABO-
incompatible living-donor kidney transplants performed after
ABO antibody reduction: results from 101 centers,” Trans-
plantation, vol. 99, no. 2, pp. 400–404, 2015.

[2] K. Takahashi and K. Saito, “ABO-incompatible kidney trans-
plantation,” Transplantation Reviews, vol. 27, no. 1, pp. 1–8,
2013.

[3] R. Masterson, P. Hughes, R. G. Walker et al., “ABO incompat-
ible renal transplantation without antibody removal using
conventional immunosuppression alone,” American journal
of Transplantation, vol. 14, no. 12, pp. 2807–2813, 2014.

[4] W.W.Williams, W. S. Cherikh, C. J. Young et al., “First report
on the OPTN national variance: allocation of A2/A2B
deceased donor kidneys to blood group B increases minority
transplantation,” American Journal of Transplantation,
vol. 15, no. 12, pp. 3134–3142, 2015.

[5] M. Sypek, R. Masterson, and P. Hughes, “ABO incompatible
deceased donor renal transplantation: exploring the possibili-
ties,” American Journal of Transplantation, vol. 17, 2017.

[6] N. Mamode, M. Manook, T. Maggs et al., “Transplanting
blood group incompatible kidneys: potential utilisation of A2

3Case Reports in Transplantation



donors,” 2017, https://nhsbtdbe.blob.core.windows.net/
umbraco-assets-corp/5840/transplanting-bloodgroup-
incompatible-kidneys.pdf.

[7] C. F. Bryan, W. S. Cherikh, and D. A. Sesok-Pizzini, “A2/A2B
to B renal transplantation: past, present, and future direc-
tions,” American Journal of Transplantation, vol. 16, no. 1,
pp. 11–20, 2016.

[8] V. Tatapudi, E. Min, B. Gelb, N. Dagher, R. Montgomery, and
B. Lonze, “Repeat A2 into B kidney transplantation after failed
prior A2 into B transplant: a case report,” Transplantation pro-
ceedings, Elsevier, 2018.

[9] S. D. Rowley, “Hematopoietic stem cell transplantation
between red cell incompatible donor-recipient pairs,” Bone
Marrow Transplantation, vol. 28, no. 4, pp. 315–321, 2001.

[10] P. S. Alcaina, “A review of Isoagglutinin change kinetics in
ABO incompatible hematopoietic stem cell transplantation,”
Annals of Stem Cell Research & Therapy, vol. 2, no. 4, pp. 1–4,
2018.

[11] N. Worel, “ABO-mismatched allogeneic hematopoietic stem
cell transplantation,” Transfusion Medicine and Hemotherapy,
vol. 43, no. 1, pp. 3–12, 2016.

[12] L. L. W. Cooling, M. Herrst, and S. L. Hugan, “The devil is in
the details: retention of recipient group A type 5 years after a
successful allogeneic bone marrow transplant from a group
O donor,” Immunohematology, vol. 33, no. 1, pp. 19–22,
2018.

[13] P. M. Kopko, “Transfusion support for ABO-incompatible
progenitor cell transplantation,” Transfusion Medicine and
Hemotherapy, vol. 43, no. 1, pp. 13–18, 2016.

[14] C. G. Erker, M. B. Steins, R. J. Fischer et al., “The influence of
blood group differences in allogeneic hematopoietic peripheral
blood progenitor cell transplantation,” Transfusion, vol. 45,
no. 8, pp. 1382–1390, 2005.

[15] J. Mehta, R. Powles, B. Sirohi et al., “Does donor–recipient
ABO incompatibility protect against relapse after allogeneic
bone marrow transplantation in first remission acute myeloid
leukemia?,” Bone Marrow Transplantation, vol. 29, no. 10,
pp. 853–859, 2002.

[16] M. Peter and K. Stuart, Kidney Transplantation Principles and
Practice, S. Scott, Ed., Saunders Elsevier, Philadelphia, PA, 6th
edition, 2008.

[17] C. Garrouste, G. Socie, and A. E. Heng, “Kidney transplanta-
tion after previous hematopoietic stem cell transplant: need
of immunosuppressive treatment?,” Transplant International,
vol. 27, no. 9, pp. e92–e93, 2014.

[18] M. H. Sayegh, N. A. Fine, J. L. Smith, H. G. Rennke, E. L.
Milford, and N. L. Tilney, “Immunologic tolerance to renal
allografts after bone marrow transplants from the same
donors,” Annals of internal medicine., vol. 114, no. 11,
pp. 954-955, 1991.

[19] J. A. Butcher, S. Hariharan, M. B. Adams, C. P. Johnson, A. M.
Roza, and E. P. Cohen, “Renal transplantation for end-stage
renal disease following bone marrow transplantation: a report
of six cases, with and without immunosuppression,” Clinical
Transplantation, vol. 13, no. 4, pp. 330–335, 1999.

[20] K. Hamawi, M. De Magalhaes-Silverman, and J. A. Bertolatus,
“Outcomes of renal transplantation following bone marrow
transplantation,” American Journal of Transplantation, vol. 3,
no. 3, pp. 301–305, 2003.

[21] S. E. Thomas, R. J. Hutchinson, M. Deb Roy, and J. C. Magee,
“Successful renal transplantation following prior bone marrow

transplantation in pediatric patients,” Pediatric Transplanta-
tion, vol. 8, no. 5, pp. 507–512, 2004.

[22] D. E. Grey, E. A. Fong, C. Cole, J. Jensen, and J. Finlayson,
“ABO serology in a case of persistent weak A in a recipient fol-
lowing a group O-matched unrelated bone marrow trans-
plant,” Immunohematology, vol. 33, no. 3, pp. 99–104, 2017.

[23] BTS, Guidelines for antibody incompatible transplantation,
The British Transplantation Society, 3rd edition, 2015.

[24] TSANZ, Clinical guidelines for organ transplantation from
deceased donors, The Transplantation Society of Australia
and New Zealand, 2019.

[25] E. A. Fadeyi, R. J. Stratta, A. C. Farney, and G. J. Pomper, “Suc-
cessful unintentional ABO-incompatible renal transplanta-
tion: blood group A1B donor into an A2B recipient,”
American Journal of Clinical Pathology, vol. 141, no. 5,
pp. 724–726, 2014.

[26] E. A. Fadeyi, R. J. Stratta, A. C. Farney, and G. J. Pomper, “Suc-
cessful ABO-incompatible renal transplantation: blood group
A1B donor into A2B recipient with anti-A1 isoagglutinins,”
American Journal of Clinical Pathology, vol. 146, no. 2,
pp. 268–271, 2016.

[27] G. Albornoz, S. Korb, R. Kolovich, and J. A. Light, “Renal
transplantation from a blood group A1B donor to an A2B
recipient: a case report,” American Journal of Hematology,
vol. 31, no. 4, pp. 286-287, 1989.

[28] A. B. Haynes, T. G.Weiser, W. R. Berry et al., “A surgical safety
checklist to reduce morbidity and mortality in a global popula-
tion,” New England Journal of Medicine, vol. 360, no. 5,
pp. 491–499, 2009.

4 Case Reports in Transplantation

https://nhsbtdbe.blob.core.windows.net/umbraco-assets-corp/5840/transplanting-bloodgroup-incompatible-kidneys.pdf
https://nhsbtdbe.blob.core.windows.net/umbraco-assets-corp/5840/transplanting-bloodgroup-incompatible-kidneys.pdf
https://nhsbtdbe.blob.core.windows.net/umbraco-assets-corp/5840/transplanting-bloodgroup-incompatible-kidneys.pdf

	Temporal Change in Blood Group after Bone Marrow Transplant: A Case of Successful ABO-Incompatible Deceased Donor Transplant
	1. Introduction
	2. Consent
	3. Case Description
	4. Discussion
	5. Conclusion
	Conflicts of Interest

