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Arsenic and all-trans retinoic acid for acute promyelocytic leukemia: yes, it really is as

good as it seems
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n this issue of Haematologica, Kayser and colleagues

report the results of an analysis of outcomes from the

National Acute Promyelocytic Leukemia (APL)
Observational study (NAPOLEON-Registry;
NCT02192619), including 152 non-high-risk APL patients
in Germany and France.' In their study, which they claim
represents a reflection of “real-life” outcomes, these
authors specifically focused on APL patients treated up-
front with all-rrans retinoic acid (ATRA) and arsenic,
according to the study led by the late Francesco Lo Coco.’
As with that original protocol, this present study exclud-
ed high-risk APL patients.

When Lo-Coco’s study was published in 2013, the
results seemed almost too good to be true.” The event-
free survival rate of patients treated with ATRA and
arsenic was 97%. In their study of the registry patients,
Kayser and colleagues found an almost identical result
(event-free survival of 95%, with no patient relapsing
after achieving remission. The remarkable efficacy of
this regimen seems to be every bit as high even outside
of the context of a clinical trial. Two out of 152 patients
died during induction, and both were older (64 and 70
years) than typical APL patients. Interestingly, differen-
tiation syndrome was only reported in seven patients
(6%), in contrast to the 19% reported in Lo-Coco’s study.
One wonders whether this is more a reflection of clini-
cians’ comfort in managing and even preventing this con-
dition as they grow more familiar with this regimen over
time.

Where to next with APL¢ Certainly, an oral version of
arsenic would expand the use of this combination to
many parts of the world lacking access to intravenous
medication. It would also represent a major improvement
in the quality of life of APL patients, who must trudge
through months of daily arsenic infusions. Oral prepara-
tions are under investigation,® but formulation challenges
have thus far been an obstacle to their widespread use.
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High-risk APL patients were excluded from these stud-
ies, and of course they represent a significant challenge
for physicians treating them. In one of the original pilot
studies exploring the combination of ATRA and arsenic,
gemtuzumab ozogamycin (GO) was used as a cytoreduc-
tive agent in the high-risk patients.* This highly effective
agent is not approved for such use worldwide, but studies
to compare its efficacy against anthracyclines are war-
ranted.

Another way to potentially optimize this therapy is to
determine how much arsenic is really needed to achieve
these high-quality outcomes. The selection of four cycles
of consolidation with arsenic was somewhat arbitrary,
and no one should lose sight of the fact that arsenic is a
group 1 human carcinogen with neurotoxic and hepato-
toxic effects.’Identifying the minimum necessary number
of cycles would be a worthwhile endeavor for the field.

Finally, lest we be too self-congratulatory about how
well we are doing with this dreadful malignancy, let us
not forget how many patients die of APL before their dis-
ease is recognized and treated.® At present, in areas of the
world that have complete access to standard-of-care
leukemia treatment, most APL patients die because their
care providers are unknowingly observing the natural his-
tory of untreated APL. The failure to recognize APL rap-
idly is a problem without an immediate solution.
However, perhaps in this digital age, there is a ray of
hope for this problem. The use of artificial intelligence
algorithms combined with digital scanning technology
may offer an automated way of identifying an APL
patient,” leading to the same sort of electronic red flag
that occurs when a patient with a low electrolyte or
platelet count is evaluated by an emergency room physi-
cian. We are probably not far off from that future.
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Daratumumab: new indications revolving around "off-targets"
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e IgGlk monoclonal anti-CD38 antibody daratu-
mumab, approved only 5 years ago, has become a
principal agent in the treatment of patients with

multiple myeloma. Evidence from multiple trials and real-
world experience proved its safety and effectiveness.’
Daratumumab targets CD38, a membrane glycoprotein
with various functions. Binding of CD38 to its ligand
(CD31) enables plasma cells to interact with surrounding
immune and endothelial cells. Additionally, CD38 serves
as a dual active enzyme involved in generating and
hydrolyzing ADP-ribosyl cyclase and, therefore, affects
intracellular calcium signaling and energy metabolism.’
Normal human plasma cells, as well as myeloma cells,
express CD38 highly. The anti-myeloma effect of daratu-
mumab is mediated through the elimination of CD38-
expressing plasma cells. During anti-myeloma therapy,
binding of daratumumab to CD38" natural killer (NK), T
and B cells, and erythrocytes leads to "off-target" effects as
well as to some common side effects, such as interference
with blood product cross-matching or potential immune-
modulation through regulatory T-cell elimination.
However, the clinical significance of "off-target" effects of
daratumumab on CD38" non-plasma cells is not yet fully
characterized.

In this issue of Haematologica, Crickx and colleagues®
reported the outcome of eight patients treated with dara-
tumumab for refractory immune thrombocytopenia (ITP)
or warm autoimmune hemolytic anemia (AIHA). Patients
were struggling with long-lasting diseases, with a median
duration of 84.5 months (range, 18-174), refractory to mul-
tiple lines of standard therapies. The protocol of daratu-
mumab administration was weekly infusions of 16 mg/kg
combined with oral dexamethasone for at least four doses.
Three out of five ITP patients and one of two patients with
warm AIHA responded. A decrease in gammaglobulin lev-
els was reported, but the autoimmune suppressive effect of
daratumumab in these patients most probably went
beyond its effect on patients’ normal plasma cells. Notably,
in addition to plasma and mature B cells, CD38 is also
expressed by T and NK cells, and can also be induced by

interferon and other cytokines. These cells are considered
"off-targets" and in multiple myeloma patients treated
with daratumumab, a reduction in regulatory T-cell count
and expansion of CD4* and CD8" T cells were reported.’
Therefore, caution is required with co-administration of
daratumumab and checkpoint inhibitors or other immune
therapies. Studies are ongoing to confirm the safety of such
combinations. Given its multiple targets, predicting which
patients with autoimmune diseases will benefit from dara-
tumumab is a challenge.

The patients treated by Crickx and colleagues had long-
lasting ITP or warm AIHA resistant to various lines of ther-
apy. I[TP and warm AIHA are antibody-mediated diseases
and therefore one can speculate that daratumumab target-
ed mature B or plasma cells which survived previous lines
of therapy. Such a mechanism may apply in other anti-
body-mediated refractory diseases. Indeed, reports of suc-
cessful treatments in similar situations are accumulating
(Table 1), including daratumumab as a therapeutic option
in ABO mismatch-derived post-allogeneic stem cell trans-
plantation hemolysis/cytopenia or pure red cell aplasia,
antibody-mediated rejection of transplanted kidney, and
even in a refractory case of antiphospholipid syndrome.
An attempt to investigate the immune pathophysiology of
ITP was made through a comprehensive pathology evalu-
ation of patients’ spleens. CD38 was identified as a promi-
nent marker specifically present in clinically severe cases.’
However, despite broad-range staining for multiple mark-
ers, the authors could not definitely confirm that the
CD38" cells were of B-cell or plasma-cell phenotype.

The potential activity of daratumumab in targeting T
cells or early lymphoid precursors was demonstrated in a
preclinical study in mice injected with T-cell acute lym-
phoblastic leukemia.® Next came reports of successful
treatment of patients with resistant cases of acute lym-
phoblastic leukemia with daratumumab,” with best and
lasting responses achieved in patients treated for minimal
residual disease eradication. Interestingly, daratumumab
was recently reported to be active in diseases in which the
pathological immune response was complicated and
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