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To date, the effect of blinatumomab and donor lymphocyte infusion association as a salvage treatment for acute lymphoblastic leukemia (ALL) relapse after allogeneic transplant procedure is still unknown. Here, we report a case report of a patient with early relapse of ALL after allogeneic hematopoietic stem cell transplant successfully treated with a combination of blinatumomab and DLI.
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Introduction

Allogeneic hematopoietic stem cell transplantation (HSCT) represents the treatment of choice to achieve long-term survival in relapsed acute lymphoblastic leukemia (ALL). However, relapse after the allogeneic transplant procedure remains the main cause of treatment failure in this setting of patients. Blinatumomab, a bispecific T-cell engager (BiTE) against CD19 and CD3, has been approved for relapsed and/or refractory CD19-positive B-cell acute lymphoblastic leukemia (B-ALL) Ph+/− by the Food and Drug Administration, the European Medicines Agency, and Associazione Italiana del Farmaco (1). Although there are data regarding blinatumomab as salvage therapy before allogeneic HSCT, information on its use, alone or in combination with donor lymphocyte infusion (DLI), as treatment for early relapses after the allogeneic transplant procedure is scarce and is still a matter of debate (2, 3). However, due to the mechanism of action of blinatumomab, its association with DLI represents a powerful rationale in the case of CD19-positive ALL relapse after allogeneic HSCT (4, 5). Here, we present a case report of a patient affected by high-risk B-ALL who underwent allogeneic HSCT in third complete remission (CR), followed by early relapse successfully treated with a combination of blinatumomab and DLI.





Case report

In 2015, a 17-year-old male patient was diagnosed with pre-B Ph-ALL in a hospital in Central America and was treated according to local protocol based on a combination of vincristine, doxorubicin, asparaginase, and prednisone. The patient achieved the first CR, minimal residual disease (MRD) negative, on day +33. The relevant laboratory findings of the patient at diagnosis are described in Table 1.


Table 1 | Relevant laboratory findings.



In January 2018, the patient completed maintenance chemotherapy; however, after 1 year, hematological relapse occurred. He was treated with vincristine and prednisone, achieving second CR, MRD negative. In February 2019, the patient arrived at our department, where CR and MRD negativity were confirmed by bone marrow (BM) aspiration. Moreover, cerebrospinal fluid (CSF) assay and computed tomography (CT) documented the absence of extramedullary ALL. Furthermore, familial human leukocyte antigen (HLA) typing was performed, which showed the availability of an HLA-identical sister. In May 2019, he developed a second relapse, which was treated with a combination of high-dose cytosine arabinoside and mitoxantrone (HAM), achieving third hematological CR with MRD negativity using flow cytometry (FC) with a level of sensitivity up to 0.001%. In August 2019, the patient underwent HLA-identical allogeneic HSCT in third hematological CR. Peripheral blood stem cells (PBSCs) and a myeloablative thiotepa, Busilvex, and fludarabine schedule were used as the stem cell source and the conditioning regimen, respectively, while graft-versus-host disease (GVHD) prophylaxis consisted of cyclosporin (CSA), short-course methotrexate (MTX), and low-dose (15 mg/kg) anti-thymocyte globulin (ATG) for the high relapse risk. Letermovir was used as the cytomegalovirus (CMV) prophylaxis. The characteristics of the recipient and the donor are described in Table 2.


Table 2 | Recipient and donor characteristics.



The CD34-positive cell dose of the graft was 5 × 106/kg. Polymorphonuclear neutrophils and platelet engraftment were achieved on day +16 and day +20, respectively. The patient was discharged on day +30 after HSCT with a full donor chimerism, evaluated through the quantitative PCR method using insertion–deletion polymorphism (indl qRT-PCR). The BM aspiration, which was performed on day +60, showed pre-B ALL CD19-positive relapse with a mixed chimerism (76% donor). The CSF assay and CT documented the absence of extramedullary ALL relapse. CSA was promptly withdrawn, and eligibility for salvage therapy with chimeric antigen receptor T cells (CAR-T) was ruled out due to the too early relapse after allogeneic HSCT. Decision-making led to a salvage therapy based on the combination of blinatumomab and DLI after a single dose of vincristine that reduced the white blood cell (WBC) count from 10,000 to 900/μl and the BM blasts from 61% to 32%. Taking into account the very early timing of relapse and the lack of acute GVHD from HSCT to the relapse, the patient was administered blinatumomab and an intermediate dose of DLI (1 × 107/kg) on day +15 during blinatumomab infusion and in the absence of immunosuppressive prophylaxis. The patient achieved a fourth CR and MRD negativity and a full donor chimerism, documented by BM aspiration on day +30 after DLI. Grade III acute GVHD (aGVHD) with liver and skin involvement occurred 40 days after DLI. The treatment for GVHD consisted of high doses of steroids and, subsequently, for steroid refractoriness, infliximab (three doses) and extracorporeal photopheresis (ECP), thanks to which the patient achieved a full clinical response after 2 months. The development of GVHD, after the first dose of blinatumomab + DLI, did not allow further DLI. After 9 months of blinatumomab and DLI, extramedullary localization of the disease was suspected, with PET/CT positivity for multiple lymphadenopathies and a heteroplastic mass between the 11th thoracic and the 2nd lumbar vertebrae. Cytologic and FC analysis of the CSF and the mass revealed the extramedullary localization of pre-B ALL, with loss of CD22 and CD15 on both specimens. The FC characteristics of the patient’s disease are detailed in Table 3.


Table 3 | Flow cytometry characteristics of the disease.



The patient received craniospinal radiotherapy and six intrathecal chemotherapies (methotrexate, 12 mg; cytosine arabinoside, 40 mg; and prednisone, 40 mg), obtaining fifth CR, MRD negative. At the last follow-up, in August 2022, the patient was in persistent CR, MRD negative after 36 and 32 months from allogeneic HSCT and the combination of blinatumomab and DLI, respectively. Subsequently, the patient returned to his country of origin and was lost to follow-up.

The timeline of the patient’s disease is shown in Figure 1.




Figure 1 | Timeline of patient’s disease. 1ALL, Acute Lymphoblastic Leukemia; 2CR, Complete Remission; 3MRD, Minimal Residual Disease; 4HSCT, Hematopoietic Stem Cell Transplantation; 5DLI, Donor Lymphocyte Infusion; 6aGVHD, acute Graft Versus Host Disease; 7CNS, Central Nervous System.







Discussion

The use of DLI has shown poor efficacy in patients with early relapse of ALL after allogeneic HSCT (6, 7). Conversely, blinatumomab combined with DLI should be able to improve the graft versus leukemia effect of donor CD3-positive cells, exploiting the binding between CD19-positive blasts and CD3-positive donor lymphocytes with subsequent CD3-positive cell expansion, activation, and killing action against leukemic cells (8). Moreover, recent pharmacokinetic studies have shown that blinatumomab could lead to the suppression of regulatory B and T cells (9, 10). Furthermore, in a recent study, Chauvet et al. reported a multicenter experience on the use of blinatumomab and DLI in relapsed B-ALL after allogeneic HSCT (3). Overall, 72 patients were included in this clinical trial, of whom 50 received blinatumomab alone and 22 received blinatumomab in combination with DLI. In the subset of patients who received blinatumomab and DLI, the median time of DLI administration was 44 days (range, 35–74 days) after blinatumomab in 20 cases, whereas 2 patients received DLI before blinatumomab. The 2-year overall survival (OS) rates were 31% and 43% (p = ns) for those receiving blinatumomab alone and for blinatumomab in combination with DLI, respectively. However, the blinatumomab and DLI group versus the blinatumomab group achieved significantly better results in terms of CR (82% versus 50%, p = 0.018).

Based on the aforementioned rationale, confirmed by a recent clinical trial, our decision-making led to a salvage therapy for the treatment of relapsed B-ALL after allogeneic HSCT using the contemporary administration of DLI and blinatumomab (day +14 after blinatumomab start). Although a larger sample size is needed to confirm the efficacy of this therapeutic option, this case report supports its potential role in lengthening the OS and leukemia-free survival of patients with very poor prognosis. Furthermore, data regarding the efficacy of the simultaneous administration of DLI and blinatumomab are extremely scarce, and the onset of aGVHD associated with the 9-month leukemia-free survival of this case indicates that their contemporary infusion may increase their synergistic effect. However, the use of GVHD prophylaxis after simultaneous blinatumomab and DLI administration should be considered in order to avoid the occurrence of grade III–IV GVHD. Lastly, the current innovative CAR-T-cell strategy, even for adults with early relapse of B-ALL after allogeneic HSCT, represents a promising challenge, although the consolidation therapy with a second allogeneic transplant after CAR-T is still a matter of debate. There are no data on the comparison of CAR-T cells and the simultaneous administration of blinatumomab and DLI.
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