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A case of nearly mistaken AB para-Bombay blood
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SUMMARY
Unintentional ABO mismatch kidney transplantation can
cause detrimental hyperacute rejection. We report the
first successful ABO incompatible kidney transplantation
from an AB para-Bombay donor to O recipient. At the
initial evaluation, the donor’s ABO type was discordance
on the cell typing and serum typing, which typed to be
‘O’ as cell typing and ‘AB’ as serum typing. At the
second investigation, it was confirmed that the donor
had a unique, rare but not uncommon blood type AB
para-Bombay which was incompatible with the
recipient’s blood group. The kidney transplantation was
successfully performed by an ABO incompatible
preconditioning, double filtration plasmapheresis (DFPP)
and rituximab. The serum creatinine at 12 months post-
transplantation was 1.3 mg/dL. The pathology of the
kidney biopsy showed no signs of rejection.

BACKGROUND
ABO blood type mismatch/incompatibility will
result in renal allograft hyperacute rejection.
Therefore, it is extremely important to accurately
type the blood group of the donor and recipient to
avoid a preventable, detrimental outcome. An AB
para-Bombay blood type is a rare but not uncom-
mon blood type and can be unintentionally misclas-
sified as blood type ‘O’. If this mishap is not
rectified, the kidney transplantation of ‘AB’
para-Bombay donor to ‘O’ recipient will result in
immediate intravascular thrombosis and sudden
allograft loss due to anti-A/anti-B of the recipient’s
serum and A-antigen/B-antigen of the donor’s
kidney. As a result of this, we report the very first
successful case of AB para-Bombay donor to blood
type O recipient by utilising the ABO incompatible
protocol.1

CASE PRESENTATION
A 51-year-old woman with end-stage renal disease
was evaluated for living related kidney transplant-
ation. The donor was her biological sister, a
healthy, 54-year-old woman with creatinine clear-
ance of 119 mL/min/1.73 m2.
The conventional routine tube test was used to

type the blood of the recipient and donor. From
this test, the recipient had H antigens on her red
blood cells (RBC) and anti-A/anti-B in her serum.
As a result of this, we concluded that the recipi-
ent had blood type O. As for the donor, we did
not detect any A and B antigens on her RBC
(table 1). This initial finding of cell typing can be
misinterpreted as having blood type ‘O’.

However, for serum typing, we did not detect
any anti-A and anti-B antibodies in the donor’s
serum, which resembled blood type AB. These
discrepancies required additional investigations.
When we re-evaluated the donor’s results based
on the H antigen system, H antigen was
undetected on her RBC while anti-H was present
in her serum. This result represents AB para-
Bombay blood type. For the final confirmation,
we evaluated the donor’s saliva for A, B and H
antigens because the ABO antigens on the RBC
and other tissues (including the kidneys) are con-
trolled by different enzymes, fucosyltransferase 1
(FUT1) and fucosyltransferase 2 (FUT2), respect-
ively, so it is possible that the antigen results from
the RBC may not yield the same results as those
from the organs.2 Hence, we performed the
saliva test and were able to detect A, B and H
antigens. This confirmed that she was a ‘secretor’,
which indicated that her A and B antigens were
also expressed on her kidney epithelial cells.
After putting all of this information together, we
were able to conclude that the donor’s blood
type was an AB para-Bombay. Kidney transplant-
ation from this donor to non-AB blood type
recipient is considered to be ABO incompatible.

TREATMENT
After discussion with the donor and recipient,
the medical team conceded and agreed to carry out
the ABO incompatible kidney transplantation.
Additional pretransplantation investigations were
carried out; the donor and recipient were both
positive for antihepatitis B and negative for hepa-
titis B surface antigen, antihepatitis B core, antihe-
patitis C virus and anti-HIV; cytomegalovirus-IgG
serology was D+/R+; and the human leucocyte
antigen (HLA) typing did not yield any mismatch.
From the panel reactive antibody, T cells and B cells
were 71% and 44%, respectively. The Centers for
Disease Control (CDC) and flow cytometry cross-
matches were both negative. Luminex single
antigen testing was positive for HLA antibody but
negative for donor-specific antibody. The recipient’s
anti-A and anti-B IgG antibody titres were both
1:512.
Pretransplant desensitisation was initiated with

500 mg rituximab intravenously on day 14 fol-
lowed by alternate days of double filtration plasma-
pheresis (DFPP) until day 3, when DFPP was
increased to every day. Tacrolimus, mycophenolate
mofetil 1500 mg/day and prednisolone 20 mg/day
were also introduced on day 14. The trough level
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for tacrolimus was maintained at 10 ng/dL. The patient’s anti-A
and anti-B antibody titres gradually decreased and reached 1:16
on the day of the transplantation. The inductions were 1000 mg
of methylprednisolone for 3 days and 20 mg of basiliximab on
days 0 and 4. The operation was performed successfully
without any complications. The allograft was fully functional
immediately after the transplantation and the serum creatinine
dramatically decreased to 0.8 mg/dL in 7 days. The anti-A and
anti-B titres gradually increased to 1:128 on day 7 with no
effect on the function of the allograft. The patient was later dis-
charged from the hospital with tacrolimus, mycophenolate
mofetil, prednisolone, acyclovir, cotrimoxazole, amlodipine and
omeprazole.

OUTCOME AND FOLLOW-UP
Anti-A and anti-B were both increased from 1:128 on day 7 to
1:256 at the end of the second month. Six months post-
transplantation, the anti-A and anti-B titres were stable at 1:256.
Our protocol of postoperative anti-A/anti-B management is sur-
veillance without prophylaxis plasmapheresis as in the previous
study.1 The patient’s serum creatinine levels were 1.1, 1.29 and
1.7 mg/dL at 1, 3 and 6 months, respectively. The 6 months
protocol allograft biopsy revealed calcineurin inhibitor toxicity
but there were no signs of allograft rejection even though the
C4d staining was positive (G0 CG0 I0 CI3 T0 CT3 V0 CV2
AH0 MM0 ptc0 C4d1). When we lowered the tacrolimus level,
the serum creatinine gradually declined to 1.3 mg/dL at
12 months post-transplantation.

DISCUSSION
In order to have a successful kidney transplantation, we highly
recommend that ABO blood type be intensively evaluated
because testing only for A-/B- antigen or antibody is not enough
and can result in preventable mishaps. It is extremely important
that blood type evaluation for transplantation include antigen as
well as antibody detections, including H antigen and H anti-
body. Although kidney transplantation can be performed in
ABO compatible as well as incompatible patients, for those who
are ABO incompatible it is pertinent that the recipients are
desensitised by removing the pre-existing anti-A or anti-B anti-
bodies from the recipient’s serum prior to kidney transplant-
ation; otherwise, this will result in hyperacute rejection and
immediate allograft failure.1 3 4

The para-Bombay blood type is rare but not uncommon in
Mumbai it has a prevalence of 0.01% (1 in 10 000).5 The A-
and B- antigens are expressed on tissues but not on RBC, so if
the patient is not tested specifically for this, we would not know
if she/he has a para-Bombay blood type. This was seen in our
case, because the A-/B- antigens and antibodies were both

undetectable in our donor, which led us to misinterpret the
results to be a common AB or O blood type. However, on
further investigation using the patient’s saliva, A, B and H anti-
gens were found. Since our patient is a ‘secretor’, we were able
to deduce that she had an AB para-Bombay blood type. This
piece of information is essential because the kidney epithelials
can express AB antigen and can result in rejection of the allo-
graft due to the incompatibility of the ABO type. This problem
can easily be prevented by preconditioning the recipient prior
to the transplantation.

To the best of our knowledge, our patient is the first recipient
to have successful kidney transplantation across AB
para-Bombay blood type without any complications. The allo-
graft function was excellent and there were no signs of rejection.
During the post-transplantation period, the anti-A and anti-B
antibody titres increased to 1:256. Our post-transplant manage-
ment protocol for rebounding of the anti-A/anti-B is surveil-
lance, as in the previous study.1 At 6 months post-transplant
protocol allograft biopsy, there were no pathological signs for
rejection even though the C4d staining was positive. However,
it should be noted that if the anti-A and anti-B titres of the
patient were 1:256 prior to surgery, then this would be consid-
ered as a contraindication for transplantation. However, this
level of antibody post-transplantation will not injure the recipi-
ent’s allograft due to an effect called the ‘accommodation’, in
which the antibody will not damage the allograft.6 The mechan-
ism of accommodation remains inconclusive but has been pro-
posed by many study groups,7–10 who assert that this effect is
caused by changing B-cell subsets and immunoglobulin sub-
classes after an ABO incompatible transplantation,7 whereas in
another study, it was claimed that a reduction in the expression
of the donor’s blood-type antigen on the allograft will result in
accommodation.10 The other possibility is that a reduction in
the antibody-antigen interaction or the up-regulation of the
complement inhibitors and graft protection genes will result in
accommodation. Regardless of the mechanisms involved in
accommodation, we have shown that the allograft was success-
fully accepted by the recipient.

Learning points

▸ Thorough blood type evaluation must be carried out prior
to transplantation and should also include A, B and H
antigens, and antibodies.

▸ Donors with AB para-Bombay are considered as blood
type AB and should be paired with recipients who are
also AB.

▸ However, preconditioning for ABO incompatible
transplantation can safely be performed in a non-AB
recipient receiving a kidney from an AB para-Bombay donor.
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Table 1 Results of the blood tests for the donor compared to
different blood types

Type

ABH antigens on
red cells ABH in

secretions
Antibody
in serumH A B

O H – – H Anti-A, anti-B
AB H A B A, B, H –

O Bombay – – – – Anti-H, anti-A, anti-B
AB para-Bombay – –/trace –/trace A, B, H Anti-H
Donor blood type – – – A, B, H Anti-H

2 Townamchai N, et al. BMJ Case Rep 2014. doi:10.1136/bcr-2014-206374

Reminder of important clinical lesson



REFERENCES
1 Tanabe K. Japanese experience of ABO-incompatible living kidney transplantation.

Transplantation 2007;84(12 Suppl):S4–7.
2 Watkins WM. Biochemistry and genetics of the ABO, Lewis, and P blood group

systems. Adv Hum Genet 1980;10:1–136, 379–85.
3 Tyden G, Kumlien G, Genberg H, et al. ABO incompatible kidney transplantations

without splenectomy, using antigen-specific immunoadsorption and rituximab.
Am J Transplant 2005;5:145–8.

4 Sonnenday CJ, Warren DS, Cooper M, et al. Plasmapheresis, CMV hyperimmune
globulin, and anti-CD20 allow ABO-incompatible renal transplantation without
splenectomy. Am J Transplant 2004;4:1315–22.

5 Chacko MP, Mathan A, Daniel D. Para-Bombay: a blind spot in blood grouping?
Asian J Transfus Sci 2011;5:182–3.

6 Ishida H, Tanabe K, Ishizuka T, et al. The mechanism responsible for
accommodation after living-related kidney transplantations across the blood barrier.
Transplant Int 2005;18:716–20.

7 Ishida H, Tanabe K, Ishizuka T, et al. Differences in humoral immunity between a
non-rejection group and a rejection group after ABO-incompatible renal
transplantation. Transplantation 2006;81:665–71.

8 Koch CA, Khalpey ZI, Platt JL. Accommodation: preventing injury in transplantation
and disease. J Immunol 2004;172:5143–8.

9 Lagaaij EL, Cramer-Knijnenburg GF, van Kemenade FJ, et al. Endothelial cell
chimerism after renal transplantation and vascular rejection. Lancet 2001;357:33–7.

10 Tanabe T, Ishida H, Horita S, et al. Decrease of blood type antigenicity over the
long-term after ABO-incompatible kidney transplantation. Transpl Immunol
2011;25:1–6.

Copyright 2014 BMJ Publishing Group. All rights reserved. For permission to reuse any of this content visit
http://group.bmj.com/group/rights-licensing/permissions.
BMJ Case Report Fellows may re-use this article for personal use and teaching without any further permission.

Become a Fellow of BMJ Case Reports today and you can:
▸ Submit as many cases as you like
▸ Enjoy fast sympathetic peer review and rapid publication of accepted articles
▸ Access all the published articles
▸ Re-use any of the published material for personal use and teaching without further permission

For information on Institutional Fellowships contact consortiasales@bmjgroup.com

Visit casereports.bmj.com for more articles like this and to become a Fellow

Townamchai N, et al. BMJ Case Rep 2014. doi:10.1136/bcr-2014-206374 3

Reminder of important clinical lesson


	A case of nearly mistaken AB para-Bombay blood group donor transplanted to a group ‘O’ recipient
	Abstract
	Background
	Case presentation
	Treatment
	Outcome and follow-up
	Discussion
	References


