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Abstract

Introduction: Autoimmune hemolytic anemia (AIHA) occurs
in 0.7-5.6% of patients undergoing hematopoietic stem cell
transplantation, especially from unrelated or haploidentical
donor or after lympho-depleted transplant; the majority of
cases are represented by warm AIHA, occurring in a full donor
chimerism setting. Standard treatments (corticosteroids, in-
travenous immunoglobulin, splenectomy, rituximab, cyclo-
phosphamide, plasma exchange) lead to lower response rates
than those reported in primary AIHA. Daratumumab use has
been proposed in many autoimmune conditions (immune
thrombocytopenic purpura, aplastic anemia, thrombotic
thrombocytopenic purpura, systemic lupus erythematosus,
multiple sclerosis), but only few reports have been published
on its use for post-HSCT AIHA, mainly in pediatric patients.
Case Presentation: We report the successful use of dar-
atumumab in a 68-year-old patient, suffering from post-HSCT
AIHA. Five months after Rh-mismatched HSCT, the patient
was diagnosed with anti-D AIHA. After first-line treatment
(oral prednisone, rituximab, and plasma exchange) failure,
being still transfusion-dependent with symptomatic anemia,
he underwent treatment with daratumumab, achieving both

clinical and laboratory responses. Discussion: Daratumumab
may represent a safe and effective alternative to conventional
immunosuppressive therapy, and it deserves further

investigations. © 2024 The Author(s).
Published by S. Karger AG, Basel

A 68-year-old man was diagnosed with therapy-related
acute myeloid leukemia in February 2021. He received
induction chemotherapy with daunorubicin/cytarabine
liposome (100 units/m? days 1, 3, 5) obtaining a com-
plete remission; the patient then received two consoli-
dation cycles with the same drug (65 units/m? days 1, 3)
as a bridging therapy to hematopoietic stem cell trans-
plantation (HSCT). Notably, induction was complicated
by prolonged cytopenia and the patient was extensively
supported with red blood cell concentrates and platelet
pools.

Patient subsequently underwent allogeneic HSCT in
October 2021. His HSCT-specific comorbidity index
was 5 (obesity, diabetes, previous thyroid cancer), blood
group was A Rh-negative, and his Cytomegalovirus
(CMV) serostatus was positive. Graft source was pe-
ripheral blood from a 0 Rh-positive, CMV-negative,
male-matched unrelated donor. The administered
conditioning regimen was TBF (reduced busulfan dose
for comorbidity: thiotepa 5 mg/kg/day on days -7
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Fig. 1. Laboratory exams and treatments for ATHA. AIHA, autoimmune hemolytic anemia.

and -6, busulfan 3.2 mg/kg as a single daily dose on
days —5 and —4, fludarabine 50 mg/m?*/day on days -5
to —3). Graft-versus-host disease (GVHD) prophylaxis
consisted of 2 days (+3 and +5) of posttransplant cy-
clophosphamide followed by cyclosporine A from day 0
(progressively tapered from day +100) and mycophe-
nolate mofetil from day 0 to day +30.

The posttransplant course was unremarkable achiev-
ing neutrophils and platelet engraftment on days +34 and
+38, respectively, and bone marrow blood chimerism
demonstrated 99% donor cells since day +28, with no
signs of GVHD. In December 2021, the patient developed
asymptomatic SARS-CoV-2 infection treated with
monoclonal antibody (bamlanivimab/etesevimab); in
February 2022, he developed CMV reactivation (maxi-
mum DNAemia 16,000 copies/mL), treated with oral
valganciclovir first, then with foscarnet.

In March 2022, 5 months after transplant, the pa-
tient presented at the outpatient clinic lamenting as-
thenia, dyspnea, and hyperchromic urines. Scleral ic-
terus was evident on eye examination. Laboratory
exams revealed severe normochromic anemia (hemo-
globin 6.6 g/dL, MCV 86.1 fL), slightly reduced re-
ticulocyte count (44x10°/L, range 50-100), increased
total bilirubin (3.0 mg/dL, 2.1 unconjugated), and
increased LDH (497 UI/L). Haptoglobin was sup-
pressed, there was no evidence of schistocyte in pe-
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ripheral blood smear, active parvovirus B19 or CMV
infections were excluded, and a passenger lymphocyte
syndrome caused by the minor ABO discrepancy
seemed very unlikely given the onset time of the he-
molysis and the full donor chimerism; direct anti-
globulin test (DAT) was positive (IgG 3+), and indirect
antiglobulin test showed an anti-D specificity. Anti-D
IgG titer was 2,048 (it was assessed negative before
HSCT).

Bone marrow examination showed no sign of disease
relapse, increased cellularity with erythroid hyperplasia,
and a full donor chimerism. Therefore, we excluded pure
red cell aplasia and confirmed the diagnosis of anti-D
autoimmune hemolytic anemia.

First-line treatment consisted of oral prednisone
1 mg/kg/day plus anti-CD20 antibody rituximab ad-
ministered at 375 mg/m?*/week x 4 weeks associated with
therapeutic plasma exchange to decrease antibody titer
more rapidly (a total of 6 sessions were performed with
three times a week schedule; Fig. 1). One month after
last rituximab administration, the patient remained
transfusion-dependent with symptomatic anemia and
persistence of hemolysis markers. Anti-D titer at first
declined to 512 and then rebounded to 2,048, with a DAT
IgG 3+.

At this point, daratumumab, obtained for compas-
sionate use, was started at the dose of 16 mg/kg per
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week IV, for a total of 8 doses. After the second ad-
ministration, antibody titer dropped to 512; steroid was
progressively tapered. In parallel, to manage iron
overload due to the high transfusion burden,
chelation therapy with iv deferoxamine was started. We
observed a progressive increase in hemoglobin levels
during treatment, with reduction in biochemical
hemolysis markers and marked reticulocytosis
(172x10°/L, 7.4%). Two weeks after the last dose of
daratumumab, our patient received his last red blood
cell transfusion.

Three months after treatment, he is still transfusion
independent, totally asymptomatic, with median he-
moglobin levels of 9.5 g/dL, persistent mild retic-
ulocytosis, and no biochemical evidence of hemolysis;
DAT remains positive, but anti-D titer is lower than
32. Bone marrow examination confirms a slight in-
crease in erythroid line and no evidence of disease
recurrence.

ATHA accounts for most cases of post-HSCT au-
toimmune cytopenia, with a variable incidence from
0.7% to 5.6%, occurring at a median of 5-10 months
post-HSCT [1]. Most patients who develop autoim-
mune hemolysis in the posttransplant setting experi-
ence warm ATHA: the diagnostic approach is similar to
primary AIHA [2], although a prompt diagnosis can be
delayed by the common occurrence of post-HSCT
anemia.

Risk factors associated with post-HSCT AIHA
occurrence are recipient characteristics (pediatric age,
nonmalignant disorders), transplant variables (un-
related or haploidentical donor, lympho-depleted or
umbilical-cord-blood HSCT), and posttransplant
complications (GVHD or infections). A particularly
high incidence (19-21%) has been reported in infants
with severe combined immune deficiency undergoing
haploidentical HSCT. In the present case, potential
risk factors were represented by the use of an unre-
lated donor and possibly by CMV reactivation [3, 4].

The Rh blood group system is one of the most
polymorphic and immunogenic systems known in
humans [5]. Even if Rh antigens appear early during
erythropoietic differentiation, anti-D antibody binding
capacity progressively increases during maturation,
reaching the maximum in late-stage erythropoiesis and
mature erythrocytes [6].

Among the non-ABO red cell antigen systems, the
Rh is most frequently implicated in the development of
posttransplant ATHA, especially for those patients who
had received several transfusions before HSCT [4, 7].
Altogether, few data regarding D-mismatched HSCT are
available, reporting worse outcomes when an anti-D
titer is detected pre- or posttransplant [8].

As in our patient, the majority of reported cases of
ATHA occur in the context of full donor chimerism,

Daratumumab for Posttransplant
Hemolytic Anemia

suggesting that the auto-antibodies are derived from
donor plasma cells. However, it cannot be ruled out that
the anti-D antibodies may be a product of residual
recipient plasma cells, thus representing an alloanti-
body, reflecting a pretransplant alloimmunization,
when the patient was extensively exposed to platelet
concentrates from multiple donors.

Treatment of post-HSCT AIHA is not standardized.
Current evidence suggests more frequent refractori-
ness to standard treatment [4, 9] as compared with
primary AIHA. Traditional therapeutic options in-
clude corticosteroids, intravenous immunoglobulin,
splenectomy, rituximab, cyclophosphamide, and
plasma exchange, which lead to lower response rates
than those reported in primary forms. New agents are
increasingly been tested as sirolimus, bortezomib,
abatacept, daratumumab, and complement inhibitors
(10, 11].

Daratumumab is a human IgGlk monoclonal an-
tibody directed against CD38 (expressed at high
levels on plasma cells), originally designed for
treatment of multiple myeloma, but potentially tar-
geting also nonmalignant autoantibody-producing
plasma cells: its use has been proposed off-label in
immune thrombocytopenic purpura, aplastic anemia,
thrombotic thrombocytopenic purpura, systemic
lupus erythematosus, and multiple sclerosis [1, 12].
To the best of our knowledge, only few case reports
have been published on the use of daratumumab
(16 mg/kg per week IV for 6 weeks), in post-HSCT
ATHA management mainly in pediatric patients re-
ceiving transplant for non-oncologic indications
[13-17], where it can represent an effective and life-
saving option.

Moreover, safety profile seems acceptable, as transitory
depression of humoral immunity is the most frequent
adverse effect reported, manageable with immunoglob-
ulin substitution therapy. On the other side, long-term
responses, the incidence of infections, and potential long-
term toxicity cannot be evaluated because of generally
short follow-up.

In the case here described, this drug proved to be a
reliable option to treat a potential life-threating
complication, refractory to all other therapies. The
complexity of post-HSCT immune-mediated anemia
requires close collaboration between transfusion
medicine, hematology, and transplantation services.
Detailed knowledge about recipient/donor blood group
phenotypes beyond conventional ABO incompatibility
may be useful to define appropriate management
and minimize risk of posttransplant autoimmune cy-
topenia. In this setting, daratumumab may represent a
safer and more effective alternative to conventional
immunosuppressive drugs, and it deserves further
investigations.
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