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Donor- transmitted extramedullary acute myeloid leukaemia after 
living donor kidney transplantation

Here we report a case of donor- transmitted extramedullary 
acute myeloid leukaemia (AML) through a haploidentical 
living kidney donation from father to daughter.

Malignancies are one of the most frequent causes of death 
after solid organ transplantation (SOT). The overall risk is 
estimated two-  to 20- fold greater than in the general popu-
lation.1 Immunosuppression represents the main risk factor, 
depending on the type, its extent and duration. In com-
parison, transmission of donor- derived cancer is rare and 
reported in 0.01% to 0.2% of solid organ recipients.2,3The 
prognosis is poor with a reported mortality of up to 50%.4 
Acute leukaemia represents a rarity in this regard with only 
a few case reports published.5– 13

A 72- year- old male donated an AB0- compatible and 
haploidentical kidney to his 44- year- old daughter with a 
history of end- stage renal disease due to IgA nephropathy. 
Preoperative donor evaluation did not show any abnormali-
ties in the full blood count nor an elevated uric acid. However, 
on the day before transplantation a slightly elevated lactate 
dehydrogenase (LDH) of 315  u/l (normal range: <241  u/l) 
was observed. Kidney donation and transplantation followed 
the standard protocol at our institution including induction 

immunosuppressive therapy with basiliximab and high- dose 
steroids, followed by maintenance immunosuppression with 
tacrolimus, mycophenolic acid and prednisolone. Kidney 
graft function ensued, and serum creatinine was stable 
around 2 mg/dl. Graft biopsy 8 days after transplantation did 
not show rejection nor malignancy.

Six  weeks after kidney donation, progressive exhaus-
tion in conjunction with a new- onset thrombocytopenia of 
44 × 109/l and rising LDH was observed in the donor. Shortly 
thereafter the patient developed pancytopenia (Table  S1). 
Bone marrow examination led to diagnosis of an adverse 
risk AML according to the European Leukemia Net classi-
fication with a complex karyotype (Table S2).14 Sequencing 
of 50 genes frequently mutated in AML by next- generation 
sequencing (NGS) did not reveal any additional mutation. 
The patient was enrolled in the CPKC412E2301 trial and 
received one course of induction chemotherapy with cy-
tarabine and daunorubicin (3  +  7 protocol) in combina-
tion with midostaurin/placebo followed by consolidation 
chemotherapy consisting of intermediate- dose cytarabine 
with midostaurin/placebo (Clini calTr ials.gov identifier: 
NCT03512197). Complete remission was attained and a stem 
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cell transplantation (SCT) from an HLA- matched, unrelated 
donor was performed. Unfortunately, 34 days after SCT an 
early recurrence of AML was diagnosed, and the donor died 
10 days later due to relapsed AML.

Early after diagnosis of AML in the donor an intensive 
follow- up regimen of the recipient was established. Allograft 
nephrectomy was discussed with the recipient but was re-
peatedly declined. Five months after kidney transplantation 
the recipient was admitted because of newly occurring severe 
pain in her lumbar spine, sudden onset left- sided peripheral 
facial nerve palsy and an ipsilateral hearing loss. Cranial 
magnetic resonance imaging showed an infiltrative process 
of the left temporal bone. 18F- fluorodeoxyglucose- positron 
emission tomography/computed tomography (18FDG- PET/
CT) revealed a strong metabolic activity in the transplanted 
kidney with diffuse surrounding infiltration and highly 
FDG- avid lymphadenopathy, peritoneal infiltration, spleno-
megaly and multiple osteolytic lesions in the vertebrae, pelvic 
skeleton, proximal femura and both humeri (Figure 1A,B). 
Bone marrow biopsy and examination of cerebrospinal fluid 
were unremarkable. Next to infiltration of myeloid blasts 
(Figure 2), donor origin was confirmed by cytogenetic test-
ing and fluorescence in situ hybridisation revealing a male 
karyotype in biopsies of the os ilium lesion. Furthermore, 
as in the donor, no AML- typical mutations could be de-
tected by NGS from osseous biopsy. Genomic profiling by 
a microarray- based OncoScan CNV Assay (genome- wide 
detection of copy number changes and copy neutral losses 
of heterozygosity) of tissue samples from organ donor (from 
bone marrow biopsy) and recipient (from biopsy of os ilium 
lesion) reinforced the donor- transmitted origin of the leu-
kaemia (e.g. male sex, identical deletions at 5q34 or 17p13; 
Figure  S1). Immunosuppressive therapy was adjusted to 

low- dose tacrolimus and prednisolone. After a first cycle 
of chemotherapy with cytarabine and daunorubicin 18F- 
FDG- PET/CT showed a reduction of all extramedullary 
lesions (Figure  1C). After a second cycle of chemotherapy 
consisting of high- dose cytarabine and mitoxantrone, clin-
ical symptoms improved significantly, and the final PET 
scan documented a subtotal regression of all extramedullary 
manifestations. Three months after the initial diagnosis the 
patient received a SCT from an HLA- mismatched, unrelated 
donor. Similarly to the course of disease of her father, AML 
relapsed early 67  days after allogenic SCT, and was then 
treated with azacytidine. Unfortunately, the patient died 
78 days after SCT due to early recurrence of AML.

The few previously published case reports suggest that 
donor- derived and donor- transmitted AML tends to occur 
several years (mean of 28 months) after SOT (Table S3).5– 13 
In six cases extramedullary manifestation was confirmed. 
In two cases donor origin of AML was assumed because 
of karyotype of blasts due to different gender of donor and 
recipient, but detailed genetic analyses were not available. 
Overall, nine patients achieved complete remission. One pa-
tient with complete remission died due to relapse and pro-
gression of AML. Of the remaining patients four died due to 
leukaemia- associated complications and two due to cardio-
vascular events in complete remission.

Despite small numbers the frequency of extramedullary 
AML, especially with manifestation in the allograft, seems 
unusually high. One explanation may be that the trans-
planted leukaemic stem cells reside in an extramedullary 
niche within the allograft. Thus, after transplantation leu-
kaemic blasts do not home to the bone marrow, but prefer-
entially stay in extramedullary sites possibly attributable to 
differential expression of adhesion molecules.

F I G U R E  1  18F- fluorodeoxyglucose- positron emission tomography/computed tomography (18FDG- PET/CT) scan in the recipient. (A) Initial 18F- 
FDG- PET/CT and correlating contrast- enhanced CT (B) showing diffuse infiltration and enhanced metabolic activity in the transplanted kidney in the 
right iliac fossa, a diffuse surrounding infiltration, soft tissue proliferation in the right iliac fossa (red arrows) and multiple osteolyses in the vertebra and 
pelvic skeleton. The green circle indicates osteolysis of the os ilium from which the tissue sample was taken for all further analyses. (C) 18F- FDG- PET/CT 
after second induction therapy displaying a significant regression of metabolic activity in all extramedullary manifestations [Colour figure can be viewed 
at wileyonlinelibrary.com]

(A)

(B)

(C)

https://onlinelibrary.wiley.com/
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After comprehensive interdisciplinary discussion and 
review of the literature, we considered several treatment 
options for our patient including allograft nephrectomy 
and termination of immunosuppression in order to in-
duce immunological rejection of the AML. Considering 
that our patient strongly opposed any treatment leading 
to transplant failure and restart of dialysis, we opted for 
chemotherapy followed by allogenic SCT. One reason 
was, in contrast to previously published case reports, 
that the AML of our patient was haploidentical as it 
originated from her father. Accordingly, there were rea-
sonable doubts that immunological effects were potent 
enough to reject AML. Therefore, the patient was treated 
with induction chemotherapy followed by SCT from 
an HLA- mismatched, unrelated donor to allow a graft- 
versus- leukaemia effect.

In summary, donor- transmitted AML after SOT is ex-
tremely rare and prognosis for affected patients remains 
poor. Donor- transmitted AML may present as widespread 
myeloid sarcoma without bone marrow infiltration, but in-
volvement of the allograft. Because of its rarity treatment op-
tions should include chemotherapy protocols, evaluation of 
allogenic SCT, modifying immunosuppressive therapy and 
considering allograft nephrectomy. Early disease detection 
in the donor remains challenging because of possibly clinical 
and laboratory undetectable disease.
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