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Abstract

Several therapeutic methods are used to cure acute lymphoblastic leukemia (ALL).
Relapsed/refractory B-cell ALL (R/R B-ALL) remains the primary cause of death worldwide due
to the limitation of cure. Blinatumomab is a bispecific T-cell engaging antibody used to treat
R/R B-ALL. The use of blinatumomab for treating R/R B-ALL has shown to be very efficient,
especially as a bridge tool to hematopoietic stem cell transplantation (HSCT). The response to
blinatumomab treatment ranged from 69% after two cycles in phase Il clinical trials.
Blinatumomab has shown great anti-leukemia activity as a single agent in children with R/R B-
ALL. Here, we will review the data from several research groups that show pharmacological
and clinical data on blinatumomab for pediatric and adult B-ALL, both as an
immunotherapeutic and in combination.
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1. Introduction

Acute lymphoblastic leukemia (ALL) is a widespread disease, with an incidence of approximately
1.86 cases per 100,000 population. More than 95% of these cases occur in childhood [1]. ALL is a
malignancy characterized by the abnormal proliferation of lymphoid progenitor cells known as
blasts. These blasts accumulate in the bone marrow, peripheral blood, and extramedullary sites.
The most common signs and symptoms associated with ALL include anemia, neutropenia,
thrombocytopenia, fever, pain, and malaise [2]. Unlike older children affected by ALL, infants have
not had good outcomes in recent decades [3]. For 6-year event-free survival (EFS) and overall
survival (0S), the results from the international infant trials, including Interfant-99 and Interfant-06,
were 46.4%, 53.8%, 46.1%, and 58.2%, respectively. Higher-risk infants in the Interfant-06 trial had
EFS and OS rates of 20.9% and 29.9%, respectively, despite receiving hematopoietic stem cell
transplantation (HSCT) in first complete remission (CR1) [4, 5]. The results after relapse showed a 3-
year OS rate of 20.9% [6]. Immune therapy, including chimeric antigen receptor (CAR) T cells and
blinatumomab, offers excellent potential for improving and curing rates. Blinatumomab is a
bispecific T-cell engaging antibody that links the targeted regions of antibodies directed against
CD19 and CD3. CD19 is expressed by precursor-B ALL cells, and CD3 is part of the T-cell receptor
(TCR) complex. Therefore, blinatumomab is reported to be closely linked between malignant B cells
and T cells [7]. This unstimulated cytotoxicity of T cells is known to specifically target and lyse CD19-
positive B cells, including both malignant and normal B cells. The blinatumomab single-chain
antibody has a molecular weight of 54 kilodaltons (kDa). The recommended administration of
blinatumomab is through continuous intravenous (IV) infusion for four weeks, followed by a two-
week interval [8-10].

The FDA approved blinatumomab for the treatment of adult and pediatric patients with B-cell
ALL (B-ALL) in first or second complete remission with minimal residual disease (MRD) of 0.1% or
greater. According to the European Medicines Agency (EMA), blinatumomab is approved for use in
patients aged one year or older with Philadelphia chromosome (Ph) -negative, CD19-positive B-
precursor ALL who are in relapse after receiving at least two therapies or are in relapse after
allogeneic HSCT [7, 11]. Pediatric and adult ALL are biologically distinct, with different genetic
alterations and distinguishing features [11, 12].

Figure 1 illustrates the interaction of blinatumomab with CD19 and CD3 in patients diagnosed
with ALL before treatment. Here, we will present the data that incriminate blinatumomab's
pharmacological and clinical results for adult B-ALL, both as an immunotherapeutic agent and in
combination with other treatments.
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Figure 1 Blinatumomab structure and interaction with CD19 and CD3 in the context of
the T-cell antibody class. The binding of CD3 triggers a cell signal that leads to the release
of cytotoxins. These cytotoxins activate caspases and induce cell apoptosis.

1.1 The History of ALL Treatment

The historical way of treating ALL has evolved. Here are some key developments:

I. Early Treatment (1980s):

The primary treatment for ALL in the 1980s was chemotherapy, which was often combined

with cranial radiation therapy to prevent central nervous system (CNS) relapse.

This approach was effective in achieving remission, but relapses were common, and

treatment options were limited [13, 14].

. Introduction of Targeted Therapies (1990s-2000s):

- Introducing targeted therapies like imatinib, nilotinib, and dasatinib, which target specific

genetic mutations, significantly improved treatment outcomes [15, 16].

- These targeted therapies were particularly effective for patients with Ph-negative ALL,
characterized by the BCR-ABL1 fusion gene (breakpoint cluster region- Abelson murine
leukemia viral oncogene homolog 1) [15].

. Stem Cell Transplantation (1990s-present):

Il

- Stem cell transplantation, either autologous or allogeneic, has become a crucial component
of treatment for high-risk patients and those with relapsed or refractory disease [15].

- This approach allows for high-dose chemotherapy and other treatments, which can more
effectively eradicate leukemic cells [15].

VI. Immunotherapy and Clinical Trials (2000s-present):

- Immunotherapy, such as blinatumomab and inotuzumab ozogamicin, has been introduced to
target specific leukemic cell populations.

- Clinical trials have become increasingly important in developing new treatments and

improving treatment outcomes. Patients may have the option to participate in clinical trials,
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which can offer access to innovative therapies and contribute to the advancement of ALL
treatments [17].

2. Early Clinical Development Program

The classification of ALL was made with the aim of better-treating patients globally. The
classification of hematolymphoid tumors and diagnostic criteria and symptoms associated with this
type of disorder are presented in a review by Alaggio et al. 2022 [18].

The early clinical development program for blinatumomab in the treatment of children with
relapsed/refractory (R/R) B-ALL included the following critical studies:

- A phase I/Il study (MT103-205) evaluated the safety, pharmacokinetics, dosage, and efficacy

of blinatumomab in children and adolescents with R/R B- ALL to be R/R B-ALL (or R/R B-ALL)
[2]. In the phase | part, 49 patients were treated, while in the phase Il part, 44 patients
received blinatumomab.

- In phase I/l study, 11% (8/70) of the patients treated with the step-up dose of 5/15 pug/m?/day
had cytokine release syndrome (CRS), with 6% (4 patients) experiencing grade >3 CRS [2]. Two
patients had to interrupt treatment due to CRS.

- The recommended blinatumomab dosage for children with R/R B-ALL was determined to be
5 ug/m?/day for the first 7 days, followed by 15 pg/m?/day thereafter [19]. This dosage was
used in the phase Il part of the study.

- Among the 70 patients who received the recommended dosage, 39% (27 patients) achieved
complete remission within the first two cycles, with 52% (14 patients) achieving complete
minimal residual disease response [19].

- The most frequent grade >3 adverse events were anemia (36%), thrombocytopenia (21%),
and hypokalemia (17%) [19]. No patients developed anti-blinatumomab antibodies [19].

Table 1 presents the treatment of children with blinatumomab who were previously diagnosed
with ALL and the side effects of blinatumomab. The first evaluation of blinatumomab was made by
continuous intravenous (clV) infusion in patients affected by non-Hodgkin's lymphoma (NHL) and
chronic lymphocytic leukemia [20, 21]. The first phase in R/R NHL patients was started with
blinatumomab, which was administered as a clV infusion at a dose of 0.5-9 ug/m?/day due to the
short half-life (approximately 2 hours) of blinatumomab in the human body [13, 14].

Table 1 Treatment with Blinatumomab of pediatric patients diagnosed with ALL and side

effects.

. Number of o
Trial . Toxicities Grade/Adverse event Reference

patients
KMT2A- (lysine
methyltransferase CRS
) 11 L Grade 2 [3]
2A) rearranged in Neurotoxicity
infant
AEs (adverse events) of 2
CRS; rade 3 were experienced

R/R BCP-ALL 38 & P [22]

Neurotoxicity by 65% of patients. TRAEs
were reported in 74% of
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patients; 26% were 2
grade 3

4.3% patients experienced
grade 3; nograde4 or5
neurologic events

CRS; .
R/R BCP-ALL 70 L occurred; 2.9% patients [23]
Neurotoxicity . .
interrupted blinatumomab
treatment because of
grade 2 neurotoxicity.
CRS;
R/R B-ALL 652 . Grade 3 [24]
Neurotoxicity
Febrile,
R/R B-ALL 208 neutropenia, grade >3 [25]
infection
. In 58.7% of patients were
R/R BCP-ALL 39 Neurotoxicity [26]
<2 grade
The MRD negatively for
Infection; group treated with
R/R BCP-ALL 208 Neutropenia; Blinatumomab was 75% [27]
Sepsis (first cycles; 66% second
cycles
R/R B-ALL 108 Death rate Grade 3 [28]

17.8% vs 29.6%

In the Phase Il clinical trial of blinatumomab in patients with R/R B-ALL, 36 patients were R/R B-
ALL. The rate of complete remission (CR) plus CR with partial hematologic recovery (CRh) was 69%
(25/36) after the first two cycles, with 88% (22/25) of these patients achieving remission. In the
multicenter study, at Phase Il, 189 adult participants with Ph-negative R/R B-ALL patients were
registered to further assess the clinical activity of blinatumomab [10, 29]. In the same project,
patients who relapsed within 12 months after allogenic HSCT (allo-HSCT) were included. The
blinatumomab dosage was 9 pg/day for the first week, followed by 28 pg/day for three additional
weeks. This treatment cycle was repeated every 6 weeks. The results showed that the rate of CR
plus CR with CRh was 43% (33% CR + 10% CRh) of patients after the first two cycles [15]. Among the
81 patients who achieved CR/CR with CRh, approximately 40% proceeded to allo-HSCT. The
common adverse events (AE) were febrile neutropenia and anemia. Severe CRS, including hypoxia,
high fever, and hypotension, was reported in three patients, while other features included
neurotoxicity. In 20% of patients in this study, survival was observed after two years [16].

In the phase lll trial to confirm the efficacy of blinatumomab for R/R B-ALL, a comparison was
made between blinatumomab and salvage chemotherapy. In this study, approximately 405 patients
were registered; of these, 271 received blinatumomab and 124 received salvage chemotherapy. The
results showed that blinatumomab monotherapy had better survival outcomes, with a median
survival of 7.7 months compared to 4.0 months for patients receiving salvage chemotherapy [8].
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3. CD19 -Targeted Therapy

The CD19 is well known as a B-cell marker with high potential for immunotherapy in B-cell
disorders. Despite initial unsuccessful attempts to target CD19, new research has been conducted,
and new agents have been developed. This has opened up possibilities for better therapeutic
potential of CD19 [30].

Blinatumomab has played a pivotal role in Phase 2 trials and is the most advanced CD19 program.
Blinatumomab is part of the bispecific antibody class, which has the ability to connect T-cells to
cancer cells [18, 19]. The first evaluation of blinatumomab in Phase 2 was conducted in ALL patients
with minimal residual disease (MRD) [31]. The MRD refers to the presence of a small amount of
leukemia cells. According to the data, MRD is linked to aggressive diseases and poor prognosis [21,
29].

From this data, it is shown that 80% of patients experienced an MRD response. Another
biomarker is SAR3419 (coltuximab ravtansine) is an anti-CD19 antibody-drug conjugate (ADC) that
is currently in Phase 2 studies. SAR3419 is an ADC that targets CD19 and forms a conjugation with
maytansine, a potent antimitotic agent, using a version of the anti-CD19 antibody, anti-B4, that was
humanized as an I1gG1 [22].

The MEDI-551 is a compound developed by Gallagher et al. MEDI-551 has been shown to have
affinity for targeting human CD19 for B-cell depletion. This type of compound is under investigation
in multiple clinical trials. Based on the pharmacological data presented in hCD19 (human CD19) Tg
transgenic mice, further studies are needed for clinical trials involving B-cell malignancies and
autoimmune diseases [32].

Combotox is a 1:1 mixture of RFB4-dgA and HD37-dgA. RFB4-dgA and HD37-dgA are antibody-
based immunotoxins that target CD22 and CD19 respectively, with the goal of selectively killing B-
cell cancer cells. Combotox is an immunotoxin with the ability to target the CD22 and CD19 antigens.
The dose from 5-15 pg/m?/day is recommended for R/R B-ALL [33].

The DT2219ARL is a bispecific immunotoxin that has been shown to have affinity for targeting
CD19 and CD22. This compound is suggested as an alternative therapy for B cells that are resistant
to chemotherapy, including B-ALL, B-cell chronic lymphocytic leukemia (B-CLL), and B-cell
lymphoma [32].

Tafasitamab is a monoclonal antibody that has the ability to bind to CD19. Her et al. in preclinical
studies have shown that combinations of tafasitamab with y6 T cells or allogeneic natural killer (NK)
cells are a promising strategy and support the future therapeutic potential of tafasitamab as an
agent against CD19-positive B-cell tumors [34].

The compound XmAb-5871 is another anti-CD19 antibody for the treatment of autoimmune
diseases. In preclinical studies, it has been shown to inhibit antigen-specific B-cell activation in vitro
and demonstrate strong activity in vivo in mice with lupus-like disease [35].

The compound denintuzumab mafodotin (SGN-CD19A) is a CD19-targeting agent. In a study by
Marrapodi et al., denintuzumab mafodotin was shown to be active against pediatric ALL patient-
derived xenografts (PDXs). However, the activity of this compound did not distinguish it from that
of vincristine as a single agent [23].

AFM11 is involved in the production of bispecific antibodies and has been shown to bind to a
specific site of CD19 present on the surface of cancer cells. In a study by Top et al., treatment with
AFM11 was associated with frequent neurological adverse reactions. In patients, some signs of
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activity were observed, but no activity was observed in patients with NHL. Further clinical studies
are needed to draw definitive conclusions [24].

Another compound is GBR 401, which has been suggested to have therapeutic potential for
human B-cell malignancies. The results from Breton et al. contribute to further clinical research to
develop GBR 401 for the treatment of patients diagnosed with hematopoietic B-cell malignancies
[25].

Recently, the supervision of anti-CD19 chimeric antigen receptor (CAR)-modified T cells for B-cell
malignancies has been shown to be very effective in clinical trials. The anti-CD19 CAR-modified T
cells have been shown to have therapeutic efficacy in patients diagnosed with B-lineage
malignancies, and they were well-tolerated in most patients. Control of chemotherapy is necessary
to improve clinical outcomes [30].

4. Efficacity of Blinatumomab

First description of blinatumomab used in cure of pediatric patients was been in a small group
with relapse of ALL after allogeneic HSCT. Handgretinger and colleagues in here research show
complete remission (CR) after blinatumomab -induced donor T-cell activation in pediatric patients
(3 patients) with post-transplant relapsed ALL was possible [26].

Until two years ago, there had been only one published phase I/1l clinical study evaluating the
treatment of R/R B-ALL ALL in pediatric patients. These patients had R/R ALL with 25% bone marrow
blasts show that blinatumomab has a great anti-leukemia activity as a single agent in children with
R/R ALL; between 70 patients who took the blinatumomab, 27 achieved CR within the first two
cycles, 14 pediatric patients arrived complete MRD [19]. The following study showing allogenic HSCT
before and after blinatumomab was associated with a positive effect on survival [35]. In the post
hoc analysis for minimal residual disease (MRD) predict complete response to blinatumomab after
the first two treatment cycles so that patients at day > 15 being predict of survival, could pursue
alternative therapy, such as dose escalation or combination therapies [26, 36]. Locatelli et al. have
made comparation of study, when blinatumomab is used as a single agent for the treatment of R/R
ALL in pediatric patients, it has shown longer survival and a trend towards higher CR rates compared
to chemotherapy [26, 32]. Also, Locatelli and colleagues show that blinatumomab was associated
with low of incidence Grade 3 or 4 CRS and neurological events. The same author show that best
outcomes are after treatment of patients with blinatumomab and allo-HSCT, independent of genetic
abnormalities [37].

5. Blinatumomab vs Chemotherapy

To investigate the importance of blinatumomab versus consolidation chemotherapy, the results
from 47 centers in 13 countries were collected. The number of children who participated was 108,
with ages ranging from 28 days to 18 years. All participants were treated with either one cycle of
blinatumomab at a dose of 15 ug/m?2/day for four weeks or chemotherapy. Based on this data, it is
shown that among children diagnosed with B-cell B-ALL, treatment with one cycle of blinatumomab
results in an improvement in EFS[38].

In the report by Brown et al., the administration of blinatumomab was conducted over six weeks
(four weeks on, two weeks off). The number of patients who participated was 70, and in the
recommended phase, the treatment consisted of two doses at 5 ug/m?/day in the first week,
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followed by 15 ug/m?/day. Of all participants, 64 had a response, and six did not have a response
assessment. Based on these analyses of MRD in bone marrow (BM), it is shown that complete
response with blinatumomab was achieved for the first two cycles, and these results suggest the
possibility of allowing personalized treatment in pediatric patients with R/R B-ALL [37, 39].

The KMT2A gene is rearranged in ALL in infants. This form is a very aggressive disease with a 3-
year survival rate below 40%. For this rearrangement, studies were conducted by van der Sluis and
colleagues in 30 patients (median age 26.3 months) who received the full course of blinatumomab.
They showed that blinatumomab added to chemotherapy in infants is safe and has higher efficacy
[39].

In the meta-analysis conducted by Chen and colleagues, it was found that blinatumomab
provides significant benefits in children with R/R B-ALL. They concluded that treatment with
blinatumomab is very safe and feasible and should be started as soon as possible [40].

In the comparison study conducted by Locatelli and colleagues, it was shown that blinatumomab
is more efficacious than chemotherapy in children diagnosed before with B-cell B-ALL. This study
included children greater than 28 days and less than 18 years. These patients received either one
cycle of blinatumomab (15 pg/m?/day for four weeks) or chemotherapy [41].

The treatment of infants with KMT2A rearrangements with Blinatumomab has been studied in a
Phase Il trial. The trial aimed to evaluate the safety and efficacy of adding Blinatumomab to standard
chemotherapy in infants with KMT2A-rearranged ALL compared to historical controls.

The trial included 30 infants aged less than one year who received one month of induction
chemotherapy from the Interfant-06 trial, followed by a single postinduction course of
Blinatumomab at 15 pg/m?2/day via 28-day continuous infusion. Patients then continued treatment
according to the Interfant-06 protocol, which included consecutive courses of chemotherapy and
maintenance therapy. The median follow-up was 26.3 months, and all 30 patients received the full
course of Blinatumomab. No toxic effects meeting the primary endpoint definition (permanent
discontinuation of Blinatumomab or death) occurred. Serious adverse events were reported in nine
patients, including fever, infection, hypertension, and vomiting. No fatal adverse events or
neurologic adverse events were reported. Common grade 3 or 4 adverse events included anemia,
febrile neutropenia, neutropenia, and elevated y-glutamyltransferase. After Blinatumomab infusion,
28 patients (93%) became MRD-negative or had low levels of MRD. All patients who continued
chemotherapy became MRD-negative during treatment. Disease-free survival at 2 years was 81.6%
compared to 49.4% in historical controls, and overall survival at 2 years was 93.3% compared to
65.8% in historical controls. The study concluded that the addition of Blinatumomab to standard
chemotherapy appeared to be safe and had a high level of efficacy in infants with newly diagnosed
KMT2A-rearranged ALL compared to historical controls from the Interfant-06 trial [42-44]. These
results are promising for improving outcomes in this aggressive disease, which has a 3-year EFS of
below 40% and a high rate of relapse. The treatment of infants with KMT2A rearrangements using
the bispecific T-cell engager Blinatumomab in combination with standard chemotherapy has shown
promising results in a Phase Il trial [43, 45]. Infants with KMT2A-rearranged ALL have an aggressive
disease with a 3-year event-free survival below 40% and high relapse rates. In the trial, 30 infants
received 1 month of induction chemotherapy followed by a single course of Blinatumomab at 15
ng/m?/day via 28-day continuous infusion [45]. After Blinatumomab, patients continued treatment
according to the Interfant-06 protocol [45]. The addition of Blinatumomab appeared to be safe, with
no toxic effects leading to treatment discontinuation or death [43, 45]. The most common adverse
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events were anemia, febrile neutropenia, neutropenia, and elevated y-glutamyltransferase [45].
Efficacy outcomes were promising, with 93% of patients becoming measurable residual disease
(MRD)-negative or having low levels of MRD after Blinatumomab [43, 45]. Disease-free survival at 2
years was 81.6% compared to 49.4% in historical controls, and overall survival at 2 years was 93.3%
compared to 65.8% [45].

While the results are encouraging, KMT2A-rearranged leukemias can display lineage plasticity
and switch to myeloid phenotypes under the selective pressure of CD19-directed therapies [7, 43].
Combining Blinatumomab with other targeted agents may be a strategy to prevent this [7].

The BCR::ABL fusion gene resulting from the t(9;22) translocation is another important
cytogenetic abnormality in ALL with prognostic significance [46]. Tyrosine kinase inhibitors like
imatinib have significantly improved outcomes in BCR::ABL-positive ALL [46]. However, the
treatment of infants with this abnormality is not discussed in the provided search results.

In summary, the addition of Blinatumomab to standard chemotherapy appears to be a promising
approach for infants with KMT2A-rearranged ALL, but further research is needed to optimize
treatment and prevent lineage switch [43, 45]. The impact of BCR::ABL in infant ALL is not addressed
in these results.

6. Blinatumomab vs Hematopoietic Stem Cell Therapy

Mouttet et al. described the duration of remission in nine patients, most of whom were treated
in the consolidation phase with blinatumomab as a bridge to allo-HSCT [47]. In a study by Keating
et al.,, 15 pediatric patients received blinatumomab prior to undergoing HSCT. The use of
blinatumomab in this setting reduced MRD levels and resulted in improved overall survival and
better toxicity outcomes for the patients with leukemia [27].

Queudeville and colleagues conducted a retrospective analysis of 38 patients diagnosed ALL over
a 10-year period. Of these patients, 71% had undergone HSCT prior to treatment with
blinatumomab. The same authors showed that 13 out of 38 patients responded to blinatumomab.
The reported side effects included febrile reactions, with half of the patients developing CRS.
Additionally, eight events of neurotoxicity were reported after 78 cycles, and to date, nine patients
are alive and in complete remission [48].

7. Blinatumomab as Drug for Treatment of Down Syndrome Patients Diagnosed with ALL

Children with Down syndrome (DS) are at a markedly increased risk for ALL [49].

Blinatumomab has been used for the treatment of patients with DS who are at a higher risk of
being affected by ALL [50, 51] and severe as a bridge for further therapy with cytostatic [52]. The
vulnerable group of infants diagnosed with ALL often harbor KMT2A gene rearrangements and have
a higher risk of relapse [3].

A study from colleagues in Spain has described the effect of blinatumomab and/or inotuzumab
in 27 patients diagnosed with ALL. This study demonstrated that both immunotherapeutic drugs
can induce remission, and blinatumomab can serve as a bridge therapy during severe infections [53].

The data from Marrapodi et al. support the safety profile of blinatumomab in patients treated
for ALL. From a systematic analysis in PubMed, four out of the 255 initial research articles reported
data from two phase 1/2 clinical trials and two phase 3 clinical trials. These studies showed that
blinatumomab was associated with a lower risk of adverse events, febrile neutropenia, infection,
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and grade 23 adverse events compared to chemotherapy [25]. Lau et al. have identified 20 patients
diagnosed with ALL. Of these, four developed extramedullary relapses following blinatumomab
treatment, with a median time to relapse of 179 days. The sites of extramedullary relapse included
the pancreas, adrenal gland, kidneys, liver, parotid gland, and brain. Further studies are needed to
prevent extramedullary relapse following blinatumomab treatment [54].

Pillai et al. showed that preinfusion of CD19 expression and rare CD19-negative events in ALL do
not affect relapse or response to CD19-directed chimeric antigen CAR-cells. Preliminary treatment
with blinatumomab has the ability to increase the rate of failure to MRD remission and CD19-
negative MRD and relapse [54].

Rambaldi et al. conducted a comparison study between patients treated with blinatumomab and
standard of care (SOC). They showed that the ratio of complete remission or complete remission
with partial hematological recovery was 36% for blinatumomab and 25% for SOC. These results
further support blinatumomab as a treatment option for patients diagnosed with ALL [55].

In the study by Topp et al., it was shown that complete remission or complete remission with
partial hematological recovery in the first two cycles was 7.7 months; the median follow-up time for
relapse-free survival (RFS) was 35.0 months. The same authors, based on these outcomes, suggest
that long-term survival is possible after treatment of patients with blinatumomab [29, 56-58].

In China, patients aged >18 years were treated with blinatumomab (five cycles), and the primary
aim was to evaluate the hematological response rate (complete remission/complete remission with
partial hematological recovery) with two cycles of blinatumomab. The number of patients who
participated in this study was 90. The median overall survival was 9.2 months, and the median RFS
was 4.3 months. The mean serum concentration of blinatumomab in these Chinese group patients
was within the range reported in adults from global clinical trials, and no side effects were found in
Chinese patients [57, 59].

8. Conclusion

Blinatumomab presents a significant treatment for patients diagnosed with ALL. In comparison
with other therapies, it has been shown to be very effective in eliminating MRD. Patients in current
studies have been heavily pretreated, and blinatumomab evaluation is the first step of salvage
therapy in many clinics specialized for the treatment and cure of ALL. Many data from different
research groups have shown that combinations of blinatumomab and other chemotherapeutic
agents, such as inotuzumab ozogamicin (INO), are very effective in treating patients. All data for R/R
B-ALL suggest HSCT after a bridge therapy with blinatumomab. The ongoing trials in the future will
show if blinatumomab has the ability to induce remission without HSCT treatment or if it is capable
of being a maintenance therapy post-HSCT. The data from adult patients suggest that not all MRD-
positive patients necessarily require transplantation [59]. The main risks associated with
blinatumomab are CRS, neurotoxicity affecting CNS, and errors that may occur during treatment of
ALL patients. However, many questions remain unanswered and require further investigation in the
near future, including:

1. What is the optimal time to initiate blinatumomab treatment?

2. How many cycles are necessary for a patient to achieve remission after treatment with

blinatumomab?

3. Why do some patients respond positively to blinatumomab treatment, while others do not?
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4. What is the optimal dosage required for the best possible cure?

These early studies demonstrated the potential of blinatumomab as a targeted immunotherapy
for children with R/R B- ALL [28, 51], with promising efficacy and a manageable safety profile. Some
authors concluded that the addition of Blinatumomab to standard chemotherapy appeared to be
safe and had a high level of efficacy in infants with newly diagnosed KMT2A-rearranged ALL
compared to historical controls from the Interfant-06 trial. These results are promising for improving
outcomes in this aggressive disease, which has a 3-year EFS 40% and a high rate of relapse.

The study highlights the need for further research to improve outcomes in higher-risk patients
and to evaluate the therapeutic potential of Blinatumomab consolidation and men in inhibitors.
International cooperation is also necessary to accelerate data collection and clinical understanding
in this rare and aggressive subtype of ALL.

The available data suggest that blinatumomab is a more effective treatment option than
chemotherapy for patients with R/R B- ALL, offering improved overall survival, EFS, and remission
rates. The drug's safety profile is also comparable to that of chemotherapy, with a lower incidence
of myelosuppression and associated complications. Further research is ongoing to optimize the use
of blinatumomab in this patient population.
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