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Abstract

Donor-specific anti-human leukocyte antigen (HLA) antibodies represent amain cause

of primary graft failure specifically in the setting of haploidentical stem cell trans-

plantation. Newer therapy strategies including daratumumab could overcome some

of these limitations. We describe the case of a patient with refractory acute myeloid

leukemia. A haploidentical allogeneic stem cell transplantationwas therefore initiated.

HLA-antibodies testing revealed a high titer of donor-specific antibodies. First desen-

sitization therapy failed, resulting in primary graft failure. A second desensitization

regimen including plasmapheresis, intravenous gammaglobulins, and daratumumab

resulted in good engraftment. Daratumumab is a promising and effective desensiti-

zation option in high-risk allo-sensitized patients undergoing haploidentical stem cell

transplantation.
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1 BACKGROUND

Donor-specific anti-human leukocyte antigen (HLA) antibodies (DSA)

represent themain causeof primary graft failure specifically in thehap-

loidentical setting [1]. Therefore, detection of relevant titers of DSA

(mean fluorescence index [MFI] > 2000) shall be included in donor

selection as engraftment failure can be as high as 75% [2]. Desensi-

tization therapies include plasmapheresis or immune adsorption for

the removal of DSA from the bloodstream, B-cell depletion by ritux-

imab for prevention of the production of new DSA, and intravenous

Abbreviations: DSA, donor-specific anti-human leukocyte antigen antibodies; G-CSF,

granulocyte colony-stimulating factor; IVIG, intravenous gammaglobulins; MFI, mean

fluorescence index;MMF, mycophenolate mofetil; PTCY, post-transplant cyclophosphamide.
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gammaglobulins (IVIGs) for the suppression of DSA-mediated effects

[1]. Despite these means, refractory graft failure can still occur in

a high number of patients, especially when DSA MFI > 20.000 at

transplantation [2].

2 CASE PRESENTATION

Here we describe a 64-year-old female patient with high-risk acute

myeloid leukemia (AML) with inv [3](q21q26), corresponding to a

MECOM rearrangement beside mutations in BCOR and CPL. The

patient had refractory disease on day 21 after ‘‘7+3″ induction

chemotherapy with daunorubicin and cytarabine [3]. In light of the
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F IGURE 1 Transplant conditioning including graft versus host disease (GVHD) prophylaxis, platelet and leukocyte counts over time.

TABLE 1 Mean fluorescence index of anti-human leukocyte antigen (HLA)-antibodies and donor-specific anti-HLA-antibodies.

Timepoint Anti-HLA class I Anti-HLA class II Anti-HLA-A*01:01 Anti-HLA-B57:01

Day−28 22.170 20.548 n.a n.a

Day−4 21.624 n.a n.a n.a

Day 0 2.993 9.095 n.a n.a

Day 10 13.000 1.803 9.000 2.508

Day 19 13.077 2.003 3.695 2.068

Day 32 7.658 2.211 Negative Negative

Day 35 2.604 Negative Negative Negative

Day 0 2.223 Negative n.a n.a

Day 6 1.769 Negative n.a n.a

Day 13 1.566 Negative n.a n.a

Day 15 Negative Negative n.a n.a

very poor prognosis, a sequential conditioning regimen with FLAMSA-

Venetoclax followed by Treosulfan/Fludarabine with a haploidenti-

cal donor (5/10) and post-transplant cyclophosphamide (PTCY) was

planned (Figure 1) [4]. During the conditioning regimen, the results of

the HLA-antibodies revealed a high titer of donor-specific antibodies

with an MFI of more than 20.000 U/L (Table 1). As such three sessions

of plasmapheresis were performed followed by the administration of

rituximab (375 mg/m2 on day −5) and IVIGs (0.4 mg/kg on day −1).
This combination therapy resulted in a reduction of relevant DSA of

HLA-I class from 22,170 to 2993 on day 0 and we proceeded to trans-

plant peripheral blood stem cells (16 × 106 CD34+/kg of recipient

body weight). PTCY was given at full dose (50 mg/kg) on day +3 and

+4, with mycophenolate mofetil (MMF) and tacrolimus as graft ver-

sus host disease prophylaxis and granulocyte colony-stimulating factor

(G-CSF) support from day+5. Despite the above-mentionedmeasures,

the HLA-I DSA rose to an MFI of 13,000. The patient developed pri-

mary graft failure with a maximum leucocyte count of 100/µl on day

28. The bone marrow examination showed a hypoplastic bone mar-

row, without any blast persistence, but with residual plasma cells. The

chimerism was entirely of recipient origin. Infectious reasons for graft

failure including Parvovirus B19 and Cytomegalovirus-reactivation

were ruled out. As such, a refractory humoral graft rejection by

recurring-rising DSA was diagnosed. For reasons of urgency, we

decided on a re-transplantation with the same haploidentical donor.

The second desensitization regimen included four sessions of plasma-

pheresis combined with immunoadsorption, daratumumab (8 mg/kg

on day –4 and −3, 16 mg/kg on day −2), and IVIGs (0.4 mg/kg on

day −1), with the result of DSA HLA-I of 2223 MFI and no relevant
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HLA-II DSAon day 0 (Table 1).Wedid not use an irradiated donor buffy

coat since noHLA-II DSAwas present. A dose of 15.7× 106 CD34+/kg
of recipient body weight fresh peripheral blood stem cells were trans-

planted. Echocardiography showed normal left ventricular function,

but because of previous cumulative doses, reduced PTCY (40 mg/kg)

was given. The GvHD prophylaxis included MMF and Tacrolimus and

was initiated together with G-CSF on day +5 (Figure 1). The neu-

trophils engrafted on day +18 after the 2nd transplantation. Because

of delayed thrombopoiesis and the difficult history, we added a short

course of Eltrombopag (day+18 to day+32). Platelet engraftmentwas

achieved on day +24. The bone marrow aspiration showed complete

cytological, cytogenetical, and molecular remission with full donor

chimerism. No signs of GvHDor viral reactivationswere observed dur-

ing the whole treatment period. On day +35 after the second bone

marrow transplantation DSAMFI remained negative.

3 DISCUSSION AND CONCLUSIONS

Despite intensive desensitization therapy combination, patients with

highDSA titers have lower neutrophil engraftment rates [2]. This could

be either due to insufficient elimination of DSAs from the bloodstream

(plasmapheresis with or without immunoadsorption) or due to insuf-

ficient inhibition of DSA production. DSA production is a function of

plasma cells that, as our case shows, can be impressively resistant to

chemotherapy including high-dose PTCY.

Desensitization strategies including rituximab could be insufficient

since plasma cells normally don’t retain CD20 expression, due to the

switch from B-cell transcription factors BCL-6 and PAX5 to BLIMP1

and IRF4 [5]. As such, novel strategies including therapies targeting

plasma cells are being increasingly reported [6].Daratumumab, an anti-

CD38 antibody, successfully reduced the refractory DSAs in patients

withB-acute lymphoblastic leukemia andAB0 incompatible solid organ

transplantation [6, 7]. The presence of CD38 on immature hematopoi-

etic cells could theoretically lead to engraftment failure. This could be

one important concern in the setting of haploidentical allogeneic stem

cell transplantation.

Here we present the case of a successful re-desensitization with

daratumumab-based combination therapy in the haploidentical allo-

genic stem cell transplantation setting. Daratumumab preceded by

plasma exchange and followed by IVIgs resulted in neutrophil and

platelet engraftment in our patient before day 28.

One limitation of our case is that we did not test for the comple-

ment fixation capability of the DSAs with the C1q assay. Despite this

fact, it is well recognized that DSA> 20,000MFI at the diagnosis poses

the highest risk for graft failure, irrespective of the C1q status [1, 8].

C1q uses a solid-phase immunoassay and detects only complement-

fixing HLA-specific antibodies. Other cell-based assays including

standard complement-dependent cytotoxicity crossmatch and flow

cytometry crossmatch were described as useful tools to detect

DSA [9].

Another limitation of our case was that the pretransplant DSA test-

ing was performed relatively late. Early testing of DSA allows timely

identification of the best donor [2]. This is particularly important in

the setting of haploidentical bone marrow transplantation. Finally, we

acknowledge that the desensitization effect seen in our case could be

due to previous rituximab administration and not exclusively due to

daratumumab.

In conclusion, daratumumab is a promising and effective desensi-

tization option in high-risk allo-sensitized patients undergoing hap-

loidentical stem cell transplantation. This approach might be meaning-

ful for refractory cases, but we acknowledge that more experience is

needed before inclusion into recommendations.
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