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Abstract

Treatment of relapsed/refractory or elderly unfit acute myeloid leukemia (AML) is still challeng-
ing, and hypomethylating agents in combination with venetoclax, an oral selective BCL2 inhibi-
tor, might be successfully used as salvage therapy. However, clinical trials evaluating the efficacy
and safety of this combination in the setting of multiresistant AML treatment also as a bridge
to transplant are still ongoing. Here, we reported a 50-year-old male diagnosed with AML
with normal cytogenetics and wild type for fms-like tyrosine kinase 3, nucleophosmin 1, and
KIT, and treated with decitabine and venetoclax as the fifth line of therapy and after a relapse
post-allogeneic transplant. The patient achieved a complete remission and successfully under-
went a haploidentical transplant with an overall survival of 48.6 months.
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Introduction

Acute Myeloid Leukemia (AML) is a heterogeneous group of clonal aggressive hemato-
logic malignancies characterized by a block of differentiation and increased proliferation of
myeloid neoplastic cells harboring various cytogenetic and/or molecular abnormalities [1].
The main criterion for AML diagnosis is the presence of at least 20% of leukemic cells with
myeloid characteristics in the bone marrow (BM) or peripheral blood, except for AML with
specific cytogenetic abnormalities or nucleophosmin 1 (NPM1) mutated forms [1]. AML in the
elderly (>60 years old) with recurrent genetic abnormalities is not frequent and has a worse
prognosis compared to younger subjects, while more often secondary to myelodysplastic
syndromes or therapy-related, accounting for 19% and 7% of cases, respectively [2]. First-line
treatments in newly diagnosed AML patients eligible for standard induction and consolidation
include cytarabine and daunorubicin-based chemotherapy protocols followed by hematopoietic
stem cell transplant (HSCT) in fit patients [3]. Despite 40-90% patients achieving a complete
remission (CR), persistentand durable response rates are low, especially in older subjects
with 10% of long-term overall survival [3, 4]. This high incidence of relapse or induction failure
in older AML subjects is associated with patient-related factors, such as the presence of several
comorbidities and a poor performance status, notallowing high-dose standard chemotherapy
regimens and HSCT, and with disease-related features because AML in elderly frequently
display adverse cytogenetics abnormalities, including complex karyotype [1, 3, 5]. When certain
molecular alterations are present, such as somatic mutations in fms-like tyrosine kinase 3
(FLT3) and isocitrate dehydrogenase 1 and 2 (IDH1/2) genes, specific targeted therapies can
be used, such as sorafenib, midostaurin, and gilteritinib [6]. Alternatively, hypomethylating
agents, including azacytidine and decitabine (5-aza-2'-deoxycytidine), with or without BCL2
inhibitors -venetoclax- can be administered [1, 2]. Hypomethylating agents, nucleoside deriv-
atives, incorporate into DNA and inhibit the activities of DNA methyltransferases (DNMT),
leading to transcriptional reinduction of silenced genes [6]. Indeed, in several hematological
and solid tumors, hypermethylation of promoter regions of tumor suppressor genes is frequent
and causes downregulation of proteins involved in DNA repair, cell cycle regulation, survival,
proliferation, and invasion [6]. Therefore, hypomethylating agents can re-establish normal
methylation and gene expression; however, response rates are low when these agents are used
alone, with a median overall survival of 6-10 months [3, 7], while when antiapoptotic protein
inhibitors are added, response rates and overall survival improve by 67%, with a median
survival up to 18 months [8]. Despite clinical benefits, this combination can significantly
induce hematological toxicities, especially febrile neutropenia that requires pharmacological
treatments [9]. Here, we showed a case of a multiresistant frail adult AML patient successfully
treated with decitabine and venetoclax followed by allogeneic HSCT.

Case Report

A 50-year-old male with a history of seminoma diagnosed in 2010 and treated with orchi-
ectomy and chemotherapy (2 cycles of cisplatin, etoposide, and bleomycin) arrived at our
observation in March 2018 with a diagnosis of AML wild type for FLT3, NPM1, and KIT made
in another institution. The patient received daunorubicin and cytarabine followinga 3 + 5 +
10 scheme as first-line induction treatment without any hematological response; therefore,
asecond-line therapy with FLAG-IDA (fludarabine, cytarabine, idarubicin, and granulocyte-colony
stimulating factor) was initiated (Fig. 1). Once achieved a CR, the patient underwent allogeneic
HSCT in July 2018 after myeloablative conditioning regimen with busulfan (3.2 mg/kg/day)
and fludarabine (40 mg/m? daily atday -6 and -3) and selecting the HLA-identical 50-year-old
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Fig. 1. Variations in WT1 expression and normalized blast count (NBC). Clinical course of our multiresistant AML
patient showing normalized WT1 expression (WT1 copy number/104 ABL copies; red) and NBC by flow cytom-
etry (%CD34+ cells + %immature cells + %blasts/%granulocytes; green line), as previously described [1], are
reported from diagnosis to last follow-up (2 years after HSCT, +2 yr). Allo-HSCT, allogeneic HSCT; mo, months; MEC,
mitoxantrone, etoposide, and cytarabine; Ida + ARA-C, idarubicin and cytarabine; Dec + Ven, decitabine and vene-
toclax; haplo-HSCT, haploidentical HSCT; yr, year; WT1, Wilms’ tumor 1.

sister as donor (serology positive for cytomegalovirus, as well as the recipient). Graft versus
Host disease (GvHD) prophylaxis with cyclosporine was started on day 1 [10]. No posttransplant
complications or signs of acute GvHD were observed and he achieved a full donor chimerism;
however, a grade I cutaneous chronic GvHD was documented. Eight months after transplant,
an initial increase in peripheral blood Wilms’ tumor (WT1) expression levels and loss of
chimerism were detected, and the patient was reevaluated for disease progression confirmed
by the reappearance of leukemic cells in the BM. A third-line therapy with MEC (mitoxantrone,
etoposide, and cytarabine) was started; however, after two cycles, because of disease persis-
tence (39% of leukemic cells in the BM), the patient switched to a fourth-line treatment with
idarubicin and cytarabine without any hematological improvement. Moreover, the patient
had recurrent infectious episodes, including an Aspergillosis treated with liposomal ampho-
tericin B and Klebsiella pneumoniae infection. Because of stable disease, decitabine 20 mg/m?
and venetoclax 400 mg were initiated, and the patient achieved a CR in July 2019, 1 year after
the first transplant. Few weeks later, the patient was admitted to our Hematology Unit for
fever, pancytopenia, and severe asthenia, and an abscess on the left leg positive for Klebsiella
pneumoniae was detected, associated with pulmonary findings suggesting a fungal infection.
Meropenemandisavuconazole,asecond-generationtriazole, were started and surgical drainage
of the abscess was successfully performed. After infection resolution, the patient was candidate
for a second allogeneic HSCT due to multiresistance to chemotherapy and a high risk of
relapse; however, a reduced intensity conditioning regimen was performed with busulfan and
fludarabine,and hemopoietic stem cells from hishaploidentical son were infused in September
2019. GvHD prophylaxis included: cyclosporine and mycophenolate mofetil, started on day 0
and +1, respectively; and cyclophosphamide infused only on days +3 and +4. Antimicrobial
and antifungal prophylaxis was performed with meropenem and liposomal amphotericin B,
while letermovir 240 mg daily was used for cytomegalovirus prophylaxis during the first 100
days after transplant. No acute GvHD was observed, and at the day +83 evaluation, the patient
was in CR and with full donor chimerism. A limited cutaneous chronic GvHD was documented
on day +114; however, no immunosuppressive therapies were required. At 9 months after
transplant, the patient experienced another fungal infection with bilateral pneumonia on CT
scan, thoracic pain, and cough, successfully treated with oral Posaconazole. In October 2020,
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1 year after the second HSCT, the patient developed a mild form of ocular and cutaneous
chronic GvHD, requiring immunosuppressive therapy with oral cyclosporine and mycophe-
nolate mofetil. Cutaneous manifestations disappeared after 2 months of therapy, while the
ocular form persisted, and in February 2021, a mild hepatic chronic GvHD was also detected.
At the time of writing, 29 months after the second transplant and with an overall survival of
48.6 months, the patient is alive and still in CR with full donor chimerism while with persis-
tence of ocular and hepatic chronic GvHD, currently treated with mycophenolate mofetil.

Discussion/Conclusion

The choice of drugs for adult AML treatment is based on the presence of specific molecular
alterations, such as FLT3 mutations, and eligibility of patients for standard induction and
consolidation chemotherapy followed by HSCT [1, 2]; however, relapse or resistance to induction
therapy is common and prognosis varies depending on patient’s age, prior allogeneic HSCT,
progression-free survival, mutational status, and cytogenetic abnormalities [11]. Indeed, 25-55%
of AML patients relapse after allogeneic HSCT, and primary refractory or relapsed subjects
after remission benefit of salvage therapy in 25-50% of cases, while only 11% are alive after
5 years with a substantial CR duration of 4.9-9.8 months and a reported overall survival of
6.2-8.7 months [12]. Moreover, no standard chemotherapy strategies are available for treatment
of relapse/refractory adult AML patients, especially when a disease-specific molecular alter-
ation is lacking [13]. Our patient was diagnosed with AML wild type for FLT3, NPM1, and KIT
and was primary refractory to standard chemotherapy with daunorubicin and cytarabine, and
a FLAG-IDA protocol was employed as induction therapy and a bridge to an allogeneic HSCT.
Despite an initial hematological response, a durable CR was not maintained as the patient
relapsed just after 8 months from the transplant. Mitoxantrone, etoposide and cytarabine first,
and idarubicin and cytarabine after were employed as salvage therapy; however, our patient
was refractory to both regimens.

Hypomethylating agents are currently the first choice in newly diagnosed unfit AML patients
not eligible for standard chemotherapy and subsequent HSCT [1, 2, 7]. These drugs alone
have a low CR rate (<20%) while significantly improving overall survival (7.7 vs. 5.0 months,
hypomethylating agents vs. supportive care or low-dose cytarabine) [3]. The addition of vene-
toclax, an oral selective BCL2 inhibitor, to hypomethylating agents has markedly improved
the prognosis of AML patients not eligible for standard chemotherapy, with reported median
overall survival ranging from 10 to 18 months and with rates of CR or CR with incomplete
hematologic recovery of 66-67%, significantly higher compared to those reported in subjects
treated with single agents (54% or 28%, venetoclax or azacytidine alone) [3, 8, 9]. Hypometh-
ylating agents in combination with venetoclax are also effective in relapsed/refractory AML
with reported overall response rates up to 75% and with a significant increase in overall survival,
especially in those subjects treated with azacytidine and venetoclax (up to 25 months) [3, 11, 14].
Moreover, this combination therapy has shown efficacy in minimal residual disease negativ-
ization, allowing patients to undergo HSCT; however, clinical trials exploring the efficacy and
safety of hypomethylating agents combined with venetoclax as a bridge therapy to HSCT are
still under the way, despite good preliminary evidence of favorable outcomes in both newly
diagnosed older or relapsed/refractory AML patients [15]. In our case report, we showed the
efficacy of venetoclax and decitabine as salvage therapy for the treatment of a multiresistant
AML patient and as a bridge to a second haploidentical HSCT, allowing a durable CR with an
overall survival of 48.6 months.

In conclusions, AML withoutspecificmolecular markers are frequently relapse/refractory
diseases requiring different therapeutical strategies based on fitness of patients, presence of
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comorbidities, or history of myelodysplastic syndromes [1, 2], and allogeneic HSCT is not
always feasible, especially in multiresistant subjects [11]. Accumulating evidence is showing
efficacy and safety of venetoclax in combination with hypomethylating agents for treatment
of newly diagnosed older AML and relapse/refractory subjects, even as a bridge to transplant.
Here, we supported the use of venetoclax and decitabine as salvage and bridge therapies in
adult AML.
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