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Daratumumab-based salvage
therapy enables umbilical
cord blood transplantation
in multiline refractory,
elderly T-lymphoblastic
lymphoma: a case report

Qian Yang1,2,3,4, Lei Yang1,2,3,4, Ping Cai1,2,3,4, Yong-hui Ji1,2,3,4,
Jing-dong Zhou1,2,3,4* and Jun Qian1,2,3,4*

1Department of Hematology, The Affiliated People’s Hospital of Jiangsu University, Zhenjiang,
Jiangsu, China, 2Institute of Hematology, Jiangsu University, Zhenjiang, Jiangsu, China, 3Zhenjiang
Clinical Research Center of Hematology, Zhenjiang, Jiangsu, China, 4The Key Lab of Precision
Diagnosis and Treatment of Zhenjiang City, Zhenjiang, Jiangsu, China
While patients with T-lymphoblastic lymphoma (T-LBL) now generally have a

favorable prognosis, with 3-year event-free survival rate approaching 69.2%,

refractory T-LBL in older adults is almost invariably fatal, exhibiting a dismal 5-

year overall survival rate of only 4%. This poor prognosis is exacerbated by

frequent exclusion from cellular therapies like CD7 CAR T-cell trials. We report

a case of a 60-year-old man with multi-refractory T-LBL exhibiting a partial

response to hyper-CVAD followed by progression on venetoclax plus azacitidine.

This patient achieved complete remission after a single cycle of DMPD salvage

therapy comprising daratumumab, liposomal mitoxantrone, pegaspargase and

dexamethasone. This readily accessible regimen circumvented the

manufacturing delays and prohibitive costs associated with CAR T-cell

platforms. It successfully bridged the patient to double umbilical cord blood

transplantation, resulting in full donor chimerism by day +21 and sustained

remission despite post-transplant complications. The remarkable efficacy

observed in this refractory T-LBL case, contrasting sharply with historical

treatment outcomes, suggests that the DMPD regimen may serve as both an

immediately actionable and potentially definitive therapeutic approach for elderly

patients who are ineligible for hematopoietic stem cell transplantation.

KEYWORDS

case report, daratumumab, elderly, refractory, T-lymphoblastic lymphoma, umbilical
cord blood transplantation
Introduction

T-cell lymphoblastic lymphoma (T-LBL) is a rare but highly aggressive neoplasm,

characterized by diffuse infiltration of T-lymphoblasts into the mediastinum, bone marrow

(BM), and central nerve system (CNS) (1). It is similar with T-cell acute lymphoblastic

leukemia (T-ALL) except for the latter has > 25% bone marrow blasts (2). Although the

prognosis of adult T-LBL has been improved during the past 10 years due to the
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introduction of pediatric-Like ALL therapy— achieving CR/CRu in

90.8% of patients and 3-year rates of 69.2% overall survival (OS) —

those patients over 50 years of age remain poorer in response and

outcome with 5-year OS rate as low as 26% (3–5). The outcome

remains dismal once the disease is relapsed, with median survival of

7.1 to 8 months and 2-year OS rate is merely 23% (6, 7). There are

few therapeutic salvage options for refractory or relapsed (R/R)

patients. New hope has been brought for R/R T-LBL patients by

novel agents such as nelarabine, venetoclax and daratumumab (8,

9). However, nelarabine is not yet available in China, while

venetoclax combinations demonstrate inconsistent efficacy due to

dynamic shifts in apoptotic dependencies (10).

Herein, we report a case of a 60-year-old man with refractory T-

LBL who achieved CR after one cycle of daratumumab combined

with liposomal mitoxantrone, pegaspargase and dexamethasone,

and then was successfully bridged to umbilical cord blood

transplantation (UCBT).
Case presentation

A 59-year-old male patient was admitted to other hospital on 26

December 2023, due to multiple enlarged lymph nodes and night

sweats for several days. Physical examination showed enlarged lymph

nodes in the neck, bilateral clavicle areas, and axilla. Positron

emission tomography-computed tomography (PET-CT) revealed

multiple enlarged lymph nodes in the neck, bilateral clavicle areas,

axilla, mediastinum, abdominal cavity, and retroperitoneum with

increased 18F-Fluorodeoxyglucose (18F-FDG) uptake (Figure 1A).

Laboratory examination revealed pancytopenia: hemoglobin 8.9 g/dL,

white blood cell count (WBC) 1.56×109/L, and platelet count 68×109/

L. Peripheral blood smear showed 6% blasts and 2% atypical

lymphocytes. Blood Epstein-Barr virus DNA was negative, and

serum lactate dehydrogenase was normal. Bone marrow (BM)

aspirate showed 5.2% lymphoblasts . Flow cytometric

immunophenotyping of BM for leukemia-assoc ia ted

immunophenotypes (LAIP) showed positive for membrane CD3,

cytoplasmic CD3, CD7, CD34, and CD2, with negative CD5, CD48,
Abbreviations: T-LBL, T-cell lymphoblastic lymphoma; BM, bone marrow; CNS,

central nerve system; T-ALL, T-cell acute lymphoblastic leukemia; R/R, relapsed

or refractory; CR, complete remission; Cru, unconfirmed complete remission; OS,

overall survival; PR, partial response; PD, progressive disease; PFS, progression-

free survival; TRM, treatment-related mortality; 18F-FDG, 18F-

Fluorodeoxyglucose; WBC, white blood cell count; RBC, red blood cell; TdT,

terminal deoxynucleotidyl transferase; PET-CT, positron-emission tomography-

computed tomography; CAR T therapy, chimeric antigen receptor T-cell therapy;

LAIP, Leukemia Associated Immunophenotype; FCM, flow cytometry; HSCT,

hematopoietic stem cell transplantation; UCBT, umbilical cord blood

transplantation; allo-PBSCT, allogeneic peripheral blood stem cell

transplantation; non-SCT, non-stem cell transplantation; IAT, indirect

antiglobulin test; DTT, dithiothreitol; hyper-CVAD, hyper-fractionated

cyclophosphamide, vincristine, doxorubicin, and dexamethasone; DMPD,

daratumumab, liposomal mitoxantrone, pegaspargase and dexamethasone;

DFM, daratumumab, fludarabine, melphalan; MRD, minimal residual disease;

GVHD, graft-versus-host disease.
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and CD99. BM biopsy demonstrated normal cellular with infiltration

of immature cells with positive CD34 and negative CD3. Left neck

lymph node biopsy and immunohistochemistry demonstrated T-LBL

with positive stains of terminal deoxynucleotidyl transferase (TdT),

CD4, CD7, CD43, and LMO2, and with Ki-67 positivity in

approximately 70% of cells. Weak positivity was observed for CD3,

CD5, and PAX-5. CD2, CD8, CD19, CD21, and AE1/AE3 were

negative. Chromosomal analysis showed normal karyotype. Based on

the comprehensive findings, the patient was diagnosed with T-LBL

(IV, B, IPI 2) in the hospital outside. Four cycles of modified hyper-

CVAD scheme were administered from 30 January 2024. Intrathecal

injection of methotrexate, cytarabine, and dexamethasone was

performed, without sign of central nervous system (CNS) disease

infiltration. However, only partial remission (PR) was obtained

(Figure 1B). The regimen of venetoclax combined with azacitidine

(VA) were further given. Measurable residual disease (MRD) of BM

before the second cycle of VA regimen identified 0.63% of T

lymphoblasts with positive CD34, CD38, CyCD3, CD7, CD5,

CD117 and CD13 (Supplementary Figure 1). Unfortunately, BM

aspiration still showed 8.5% blasts with obvious pancytopenia after

three more cycles. Furthermore, PET-CT scan revealed that the

number and size of infiltrated lymph nodes significantly increased

(Figure 1C), indicating the disease progressed. The patient was

referred to our hospital for further treatment. Routine blood test

showed WBC 0.22 × 109/L, ANC 0.16 × 109/L, Hb 5.5 g/dL, and

platelet count 37 × 109/L.

Based on the documented ubiquitous expression of CD38 on T-

lymphoblasts which was also confirmed in our case (11), a DMPD

salvage regimen (Figure 2A), composed of daratumumab (12 mg/

kg, day 0), liposomal mitoxantrone (30 mg/m2, day 1), pegaspargase

(2500 IU/m2, day 7), and dexamethasone (16 mg qd, days 1 to 7),

was administered from 24 September 2024. After one cycle of this

treatment, complete remission (CR) was obtained, (Figure 1D)

while MRD of BM assessed by FCM turned negative. There was

no obvious treatment emergent adverse event occurred. Then,

UCBT was subsequently proceeded, using the conditioning

regimen of DFM (daratumumab 12mg/kg day -9, fludarabine 30

mg/m2 from days -8 to -4, melphalan 70 mg/m2 for days -3 and -2).

Acute graft-vs-host disease (aGVHD) was prevented with

mycophenolate mofetil and cyclosporin. Two units of

mismatched unrelated UCBs (8/10 and 7/10 matched,

respectively) were transfused on day 0. Short tandem repeat

(STR) analysis of peripheral blood on day +21 demonstrated

complete chimerism (99.63% donor-derived cells). Neutrophil

and platelet engraftments were obtained on days +26 and + 67,

respectively. The patient maintained sustained CR to date, although

several complications occurred successively, including hemorrhagic

cystitis with dysuria, skin chronic GVHD of grade 1, HHV-6

encephalitis, and herpes zoster virus reactivation. The UCBT

treatment process is shown on Figure 2B.
Discussion and conclusions

High-intensity chemotherapy remains the frontline treatment

for children, adolescents and young T-ALL/LBL adults. For the
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FIGURE 1

Dynamic evaluation of enlarged lymph nodes using PET-CT and CT. Enlargement and reduction of lymph nodes at initial diagnosis (A), PR (B), PD
(C), and CR (D) by PET-CT evaluation. The red arrows indicate the lymph nodes.
FIGURE 2

The timeline of DMPD salvage regimen treatment and UCBT process and in this case. (A) Hyper-CVAD: hyper-fractionated cyclophosphamide,
vincristine, doxorubicin, and dexamethasone; VA, venetoclax and azacitidine; Dara, daratumumab; Lipo-MIT, mitoxantrone liposomal; Dex,
dexamethasone; PegAsp, pegaspargase; PR, partial response; PD, progressive disease; CR, complete remission. (B) Dara, daratumumab; Flu,
fludarabine; Mel, melphalan; CSA, cyclosporin; MMF, mycophenolate mofetil; UCBT, umbilical cord blood transplantation; NEUT, engraftment:
neutrophil engraftment; PLT, engraftment: platelet engraftment.
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elderly patients, the optimal treatment plan has not yet been

determined. Targeted therapy is still lacking due to few available

agents for both newly diagnosed and R/R patients. CD38 represents

a compelling therapeutic target due to its homogeneous, stable

expression on malignant T-lymphoblasts across all disease phases—

newly diagnosed, minimal residual disease positive, refractory, and

relapsed, preventing loss of patient response to daratumumab (11).

Preclinically, daratumumab eliminates T-lymphoblasts via direct-

on tumor, and apoptosis induction, mechanisms independent of

BCL-2 inhibition pathways (12, 13). Clinically, the DELPHINUS

trial demonstrated daratumumab’s activity in pediatric R/R T-ALL/

LBL, with a 30% CR rate after one cycle and successful HSCT

bridging in 30% of T-LBL patients (14). However, evidence

remained absent for patients over 60 years with sequential multi-

agent chemotherapy failure (15), underscoring the novelty of this

case. Although nelarabine is used as salvage therapy for R/R T-LBL,

its efficacy remains suboptimal, with reported 1-year OS rates

ranging from only 37% to 52.4% (9, 16). Furthermore, the

accessibility of nelarabine in China has not been established. On

the other hand, venetoclax-based regimen is an effective approach

to R/R T-LBL (17), Yahia et al. reported a relapsed 65-year T-LBL

case that achieved CR with one cycle of venetoclax combined with

the CHG regimen (18). However, BH3 profiling in ALL

demonstrates that during venetoclax treatment, BCL-2

dependence shifts to BCL-xL or BCL-2/BCL-xL dependence,

thereby driving venetoclax resistance (10). This may explain why

our patient progressed after underwent four courses of the VA

regimen. While CD7-directed CAR T-cell therapy achieves high

remission rates, pivotal trials excluded patients >47 years (19).

Crucially, daratumumab offers immediate accessibility as an

approved off - the-she l f agent , bypass ing CAR T-ce l l
Frontiers in Immunology 04
manufacturing delays (typically 3–6 weeks), logistical complexity,

and high costs. The salvage therapies are listed in Table 1.

The DMPD salvage regimen leveraged critical synergistic

properties: Liposomal mitoxantrone enhanced lymphoid

malignancy penetration while potentially mitigating cardiotoxicity

(20), pegaspargase exploited metabolic vulnerabilities through

asparagine depletion, disrupting protein synthesis in lymphoblasts

(21), daratumumab provided immunomodulation and direct tumor

targeting, independent of apoptotic dependencies compromised in

venetoclax-resistant disease (22). Dexamethasone, a cornerstone of

most therapeutic regimens for lymphoid malignancies in adults,

exerts its effects through growth arrest, induction of programmed

cell death, and mitigation of chemotherapy-related side effects (23).

This combination approach achieved rapid tumor debulking within

a single cycle, indicating a faster response than the daratumumab

plus bortezomib and dexamethasone regimen in another R/R T-

LBL case (24), and greater efficacy than daratumumab plus

nelarabine salvage therapy in another case (25).

The DMPD regimen demonstrated manageable toxicity in this

elderly patient. No treatment-related mortality (TRM) occurred,

contrasting with the 11.8% TRM observed in some salvage regimens

(26). This study has several important limitations inherent to its

design as a single-center case report. First and foremost, the

experience of a single patient cannot be generalized to establish

the safety, efficacy, or optimal dosing of the DMPD regimen for the

broader population with R/R T-LBL. The observed favorable

outcome may be influenced by unique patient characteristics,

including disease biology, prior treatment history, and overall

fitness. Furthermore, the retrospective nature of the analysis

means that data collection was not prospective or protocol-

defined, which may introduce reporting bias. Despite these
TABLE 1 Salvage regimens and outcomes in R/R T-LBL.

References and year Classification Regimen Outcomes

Shi H et al (2024) (8)
A single-arm, open-
label, and phase I study

Dara and Ven combined with CAGE regimen: Up to 2 cycles (28-
day: Day 0, Dara 12 mg/kg; Days 0-7, Ven 100 mg+ G-CSF 150
mg daily; Days 1-7, cytarabine 25 mg/m² + aclarubicin 7.5 mg/m²
+ etoposide 25 mg/m² daily.

57.1% (ORR), 47.6% (CR)

Candoni A et al (2019) (9)
A multicenter
retrospective study

Nelarabine based regimens: At least one cycle (21-day) of
nelarabine at standard dose (1500 mg/m²/day, days 1, 3, 5), as
monotherapy or in combination.

37% (1-year OS), 18% (5-year OS)

Shimony S et al (2023) (16)
A multicenter
retrospective study

Nelarabine based regimen: At least one cycle (21-day), pediatric
650 mg/m²/day for 5 days; adult 1500 mg/m²/day, days 1, 3, and
5), as monotherapy or in combination.

52.4% (1-year OS), 37.6% (2-year OS)

Pullarkat VA et al (2021) (10) A phase I study
Ven based regimen: venetoclax 400 mg + navitoclax at three dose
levels:25 mg (≥45 kg), 50 mg (≥45 kg); 25 mg (20 to <45 kg), 100
mg (≥45 kg); 50 mg (20 to<45 kg)

66.7% (1-year OS)

Bhatla T et al (2024) (14) A phase II study Dara based regimen: Dara (16mg/kg) combination 20% (2-year OS), 50% (2-year RFS)

Cerrano M et al (2022) (15)
A multicenter
retrospective study

Dara based regimens: Dara 16 mg/kg weekly ×8, then Q2W ×8,
then monthly until PD (monotherapy or combination)

20% (ORR)

Lu P et al. (2022) (19) A phase I trial
CD7 CAR-T therapy: NS7CAR T cells: 0.5, 1–1.5, or 2 × 106 cells/
kg (single infusion)

Day 28: 95% CR/CRi (19/20; all are
BM MRD negative.

Guan W et al. (2020) (26) A phase I/II trial Chi based regimen: Chi combination for 2 cycles 54.2% ± 16.2% (2-year PFS)
Ven, venetoclax; Dara, daratumumab; Q2W, every 2 weeks; ORR, objective remission rate; CR, complete remission; OS, overall survival; RFS, relapse-free survival; CAR T therapy, chimeric
antigen receptor T-cell therapy; NS7CAR T, naturally selected 7CAR; CRi, complete remission with incomplete hematologic recovery; BM, bone marrow; MRD, minimal residual disease; Chi,
chidamide; PFS, progression-free survival.
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limitations, our findings warrant further investigation. Future

prospective studies should systematically validate CD38 and other

biomarkers, optimize chemotherapy backbones to reduce toxicity,

and explore rational combinations, such as with BCL-xL inhibitors

for venetoclax-resistant disease. Crucially, clinical trials should

prioritize the inclusion of elderly patients, who constitute one-

third of T-LBL cases yet remain underrepresented in current studies

(4, 27).

Hematopoietic stem cell transplantation (HSCT) is an essential

intervention for R/R T-LBL, significantly improving prognosis

compared to patients not receiving this treatment (7). Moreover,

in a T-LBL cohort study, the allo-PBSCT group demonstrated

significantly higher 2-year OS and PFS compared to the non-SCT

group (27). Rapid availability with no risk to the donor, low

immunogenicity and less HLA-match stringency of umbilical

cord blood expand donor options for elderly patients (28), thus

serving as a viable alternative for critically ill seniors requiring

emergency transplantation, evidenced by 100% donor chimerism by

day 21 post-transplant. Prior daratumumab may interfere with the

indirect antiglobulin test (IAT) of blood typing. To minimize the

requirement for red blood cell transfusions during transplant,

several considerations must be taken into account. Firstly, it is

advisable to choose donor stem cells of the same blood type as much

as possible. Secondly, hemoglobin levels can be increased before

transplantation if high blood transfusion demand is expected.

Moreover, corresponding methods should be used to block the

binding of anti-CD38 antibody with CD38 molecule and eliminate

this interference, such as treating reagent RBCs with dithiothreitol

(DTT), if a patient requiring blood transfusion shows signs of

hemolysis (29). Lastly, erythropoiesis-stimulating agents may be

used off-label in the early stages of hematopoietic reconstitution.

Meanwhile, the two major risks (transplant failure and increased

TRM) of UCBT appear to have been avoided in this case (28),

potentially attributable to daratumumab’s immunomodulatory

properties facilitating prompt engraftment. Despite the

occurrence of transplant-associated complications, the patient

attained sustained remission, defying the documented 5-year OS

rate of only 4% in historical cohorts with comparable disease

characteristics (6).

We report the first published successful use of daratumumab-

based chemoimmunotherapy as salvage therapy enabling UCBT in

a 60-year-old with refractory T-LBL, this strategy overcame age-

related therapeutic exclusion and achieved rapid, deep remission

where conventional hyper-CVAD and novel agents (VA) failed.

Additionally, it bypassed the clinical obstacle of nelarabine

inaccessibility in China currently, providing a viable alternative. It

offers a clinically accessible blueprint for bridging high-risk elderly

patients to curative transplantation and underscores CD38’s

therapeut ic relevance in T-cel l mal ignancies beyond

multiple myeloma.
Frontiers in Immunology 05
Data availability statement

The original contributions presented in the study are included

in the article/Supplementary Material. Further inquiries can be

directed to the corresponding authors.
Ethics statement

Written informed consent was obtained from the individual(s)

for the publication of any potentially identifiable images or data

included in this article. Written informed consent was obtained from

the participant/patient(s) for the publication of this case report.
Author contributions

QY: Writing – original draft. LY: Data curation, Writing – review

& editing. PC: Data curation, Writing – review & editing. Y-HJ:

Investigation, Writing – review & editing. J-DZ: Formal analysis,

Validation, Writing – review & editing. JQ: Conceptualization, Formal

analysis, Funding acquisition, Validation, Writing – review & editing.
Funding

The author(s) declared that financial support was received for this

work and/or its publication. This research was funded by the National

Natural Science Foundation of China (82270179, 81970118),

Zhenjiang Clinical Research Center of Hematology (SS2018009),

Social Development Foundation of Zhenjiang (SH2024001).
Conflict of interest

The author(s) declared that this work was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.
Generative AI statement

The author(s) declared that generative AI was not used in the

creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this

article has been generated by Frontiers with the support of artificial
frontiersin.org

https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org


Yang et al. 10.3389/fimmu.2026.1743398
intelligence and reasonable efforts have been made to ensure

accuracy, including review by the authors wherever possible. If

you identify any issues, please contact us.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the
Frontiers in Immunology 06
reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.
Supplementary material

The Supplementary Material for this article can be found online

at: https://www.frontiersin.org/articles/10.3389/fimmu.2026.1743398/

full#supplementary-material
References

1. Intermesoli T, Weber A, Leoncin M, Frison L, Skert C, Bassan R. Lymphoblastic
lymphoma: a concise review. Curr Oncol Rep. (2022) 24:1–12. doi: 10.1007/s11912-021-
01168-x

2. Arber DA, Orazi A, Hasserjian R, Thiele J, Borowitz MJ, Le Beau MM, et al. The
2016 revision to the World Health Organization classification of myeloid neoplasms
and acute leukemia. Blood. (2016) 127:2391–405. doi: 10.1182/blood-2016-03-643544

3. Blennerhassett R, Kwan J, Coyle L, Wong K, Greenwood M. Adult B- and T-
lymphoblastic lymphoma treated with a paediatric acute lymphoblastic leukaemia
regimen have excellent outcomes-a short report from two Sydney centres. Br J
Haematol. (2020) 191:e58–60. doi: 10.1111/bjh.16998

4. El-Fattah MA. Prognostic factors and outcomes of adult lymphoblastic lymphoma
in the United States. Clin Lymphoma Myeloma Leuk. (2017) 17:498–505.e6.
doi: 10.1016/j.clml.2017.05.016

5. Lepretre S, Touzart A, Vermeulin T, Picquenot JM, Tanguy-Schmidt A, Salles G,
et al. Pediatric-like acute lymphoblastic leukemia therapy in adults with lymphoblastic
lymphoma: the GRAALL-LYSA LL03 study. J Clin Oncol. (2016) 34:572–80.
doi: 10.1200/JCO.2015.61.5385

6. Chen H, Qin Y, Yang J, Liu P, He X, Zhou S, et al. Dismal outcome of relapsed or
primary refractory adult T-cell lymphoblastic lymphoma: A retrospective study from
China. Asia Pac J Clin Oncol. (2022) 18:e87–95. doi: 10.1111/ajco.13562

7. Samra B, Alotaibi AS, Short NJ, Khoury JD, Ravandi F, Garris R, et al. Outcome of
adults with relapsed/refractory T-cell acute lymphoblastic leukemia or lymphoblastic
lymphoma. Am J Hematol. (2020) 95:E245–e7. doi: 10.1002/ajh.25896

8. Shi H, Yang F, Cao M, Xu T, Zheng P, Guo Y, et al. Daratumumab and venetoclax
combined with CAGE for late R/R T-ALL/LBL patients: Single-arm, open-label, phase I
study. Ann Hematol. (2024) 103:2993–3004. doi: 10.1007/s00277-024-05775-z

9. Candoni A, Lazzarotto D, Ferrara F, Curti A, Lussana F, Papayannidis C, et al.
Nelarabine as salvage therapy and bridge to allogeneic stem cell transplant in 118 adult
patients with relapsed/refractory T-cell acute lymphoblastic leukemia/lymphoma. A
CAMPUS ALL study. Am J Hematol. (2020) 95:1466–72. doi: 10.1002/ajh.25957

10. Pullarkat VA, Lacayo NJ, Jabbour E, Rubnitz JE, Bajel A, Laetsch TW, et al.
Venetoclax and navitoclax in combination with chemotherapy in patients with relapsed
or refractory acute lymphoblastic leukemia and lymphoblastic lymphoma. Cancer
Discov. (2021) 11:1440–53. doi: 10.1158/2159-8290.CD-20-1465

11. Tembhare PR, Sriram H, Khanka T, Chatterjee G, Panda D, Ghogale S, et al. Flow
cytometric evaluation of CD38 expression levels in the newly diagnosed T-cell acute
lymphoblastic leukemia and the effect of chemotherapy on its expression in measurable
residual disease, refractory disease and relapsed disease: an implication for anti-CD38
immunotherapy. J Immunother Cancer. (2020) 8:e000630. doi: 10.1136/jitc-2020-
000630

12. Bride KL, Vincent TL, Im SY, Aplenc R, Barrett DM, Carroll WL, et al. Preclinical
efficacy of daratumumab in T-cell acute lymphoblastic leukemia. Blood. (2018)
131:995–9. doi: 10.1182/blood-2017-07-794214

13. McKeage K. Daratumumab: first global approval. Drugs. (2016) 76:275–81.
doi: 10.1007/s40265-015-0536-1

14. Bhatla T, Hogan LE, Teachey DT, Bautista F, Moppett J, Velasco Puyó P, et al.
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