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Abstract
A woman in her forties with relapsed B-cell lymphoblastic lymphoma was treated with
blinatumomab, but the drug proved ineffective. Salvage therapy with clofarabine induced
a complete remission, and she received an allogeneic stem-cell transplantation (allo-SCT)
from an HLA-matched sibling donor. However, her disease relapsed only 4 months after
the allo-SCT. Three courses of combination therapy with donor lymphocyte infusion (DLI)
and blinatumomab were administered, and the tumor progression was well controlled for
6 months, leading to a second allo-SCT from an HLA-haploidentical donor. The remission
was persistent for approximately 1 year, but the disease relapsed in her central nervous
system, and she eventually died. Our case demonstrated the efficacy and safety of
concomitant use of DLI and blinatumomab. This combination presumably enhanced a
graft-versus-lymphoma effect of allogeneic T-cells without provoking graft-versus-host
disease.
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Introduction

Although various treatment options have been tried and tested for acute lymphoblastic
leukemia in patients who have relapsed after allogeneic stem-cell transplantation (allo-SCT),
the prognosis of these patients remains dismal [1]. Donor lymphocyte infusion (DLI) is a
conventional approach for these patients, and it has an approximately 16–40% complete
response rate [2]. However, most of the patients have relapsed after DLI, and the results of the
treatment alone are still unsatisfactory. Blinatumomab, a bispecific CD19-directed CD3+ T-cell
engager, is an established drug for patients with relapsed/refractory acute lymphoblastic
leukemia [3, 4]. In the post-allo-SCT setting, recent reports have also shown the potential
benefits of blinatumomab in directing allogeneic CD3+ T-cells to residual or relapsed CD19+
leukemia cells and enhancing the graft-versus-leukemia/lymphoma effect without exacer-
bating graft-versus-host disease (GVHD) [5, 6]. A few case reports also describe the con-
current use of DLI and blinatumomab and the promising results [7–11]. Here, we present a
case of B-cell lymphoblastic lymphoma (B-LBL) where blinatumomab was ineffective before
allo-SCT, but a combination of DLI and blinatumomab was effective in the posttransplantation
recurrence period.

Case Report

In X-3 years, a woman in her forties visited the hospital with a complaint of back pain. A
CT scan revealed a tumor in her left eighth limb. A physician performed a biopsy, and the
woman was diagnosed with diffuse large B-cell lymphoma based on the pathological ex-
amination. She moved to our hospital for treatment initiation. She was treated with eight
cycles of rituximab plus cyclophosphamide, doxorubicin, vincristine, and prednisone
(R-CHOP). A PET-CT scan revealed an accumulation of fluorodeoxyglucose in the lesion, and
we therefore performed involved-field radiation therapy, resulting in a complete metabolic
remission. However, X-2 years later, systemic nodules emerged. The pathological examination,
using a biopsy sample from her left breast, showed diffusely proliferated large cells with
immature nuclei, with positivity for terminal deoxynucleotidyl transferase, CD10, CD19, and
CD79a, indicating B-LBL. We examined her cerebrospinal fluid and found no evidence of
central nervous system (CNS) invasion. As a CNS prophylaxis, we administered 12 mg of
methotrexate intrathecally. We initiated 28 μg per day of blinatumomab as salvage therapy
but stopped it on the 15th day due to rapid enlargement of multiple tumors. Administration of
52 mg/m2 clofarabine for 5 days induced a complete remission. In X-1 year, the patient
received an allo-SCT from an HLA-matched sibling donor, preceded by a myeloablative
conditioning regimen consisting of cyclophosphamide and total body irradiation. Short-term
methotrexate and cyclosporine were used as prophylaxis of GVHD. Unfortunately, 4 months
after the transplantation, subcutaneous tumors reappeared in her right back, shoulder, and
the posterior portion of the left auricle, and relapse was confirmed by a biopsy of the right
back tumor. Bone marrow chimerism was at 99.2% of the donor type at the time. We im-
mediately stopped the administration of the immunosuppressant and administered three
courses of combination therapy with DLI and blinatumomab (Fig. 1). With this treatment
combination, tumor progression was controlled for 6 months, although there was indeed a
slight increase in tumor size. Except for a low-grade fever during the third course of
treatment, no adverse events and GVHD were observed. The subsequent treatment with
clofarabine and cytarabine resulted in almost complete disappearance of systemic tumors on
CT scan, except for the tumors in the posterior auricle. After administration of the condi-
tioning regimen – including fludarabine, melphalan, cytarabine, and 4 Gy total body
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irradiation – she underwent a second allo-SCT from an HLA-haploidentical related donor,
receiving tacrolimus, low-dose (2.5 mg/kg) rabbit anti-thymoglobulin, and methyl pred-
nisolone as prophylaxis for GVHD. After transplantation, she remained disease-free without
any severe complications for 12 months. However, she developed thrombotic micro-
angiopathy, and her renal function rapidly deteriorated to the point that she required he-
modialysis. During treatment for thrombotic microangiopathy, loss of consciousness oc-
curred, and a head MRI revealed multiple masses with high signal intensity on diffusion-
weighted images and low signal intensity on T2-weighted images. Those lesions were as-
sociated with peripheral edema and partial hemorrhage; the proximal ventricles appeared
compressed. MR angiography showed no cerebral vascular defects. These findings suggested
that the lymphoma relapsed in the CNS. In consultation with her family, we decided to switch
to the best supportive care; she died 2 days later.

Discussion

In the present case, the combination therapy of blinatumomab and DLI allowed us to
successfully bridge to the second transplantation. A few previous reports have documented
the potential efficacy of this combination therapy in patients with posttransplantation relapse
(Table 1) [7–11]. However, in a previous study [11], blinatumomab and DLI were used in
combination with chemotherapy, which made it difficult to assess the efficacy of blinatu-
momab and DLI. Since the other studies have not described whether blinatumomab was used
before transplantation [7–10], it is not possible to compare the effect of blinatumomab before
and after transplantation. However, in the present case, blinatumomab had no effect before
transplantation but did after transplantation, suggesting that allogeneic T-lymphocytes en-
gaged by blinatumomab suppressed the tumors to which the patient‘s original T-lymphocytes
did not respond. We believe that DLI enhanced the effects of blinatumomab, although it was

Fig. 1. Treatment course of DLIs and blinatumomab. Three cycles of combination therapy of DLIs and
blinatumomab. The black arrows and the numbers represent infusions of donor lymphocytes and their cell
doses, respectively. The horizontally striped boxes represent the administration of blinatumomab. For the
first week of the first cycle, 9 μg/day was administered, followed by 28 μg/day. The CT scan images of a lesion
in the posterior portion of the left auricle and its long axis length at each time point are shown. Ara-C, cytosine
arabinoside; Clo, clofarabine; DLI, donor lymphocyte infusion; Flu, fludarabine; Haplo-SCT, HLA-
haploidentical stem-cell transplantation; MEL, melphalan; TBI, total body irradiation.
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not possible to evaluate in this case. A recent phase 2 study assessing blinatumomab for post-
allo-SCT maintenance showed that a greater number of CD3+ T-cells were associated with a
higher response rate [5], suggesting that the supply of CD3+ T-cells by DLI augments the effect
of blinatumomab. No severe adverse events or GVHD were observed in this case, as in
previous studies. The addition of DLI to blinatumomab is feasible and might be a promising
approach for unfit patients or candidates for re-transplantation who want to avoid organ
damage. The CARE Checklist has been completed by the authors for this case report, attached
as online supplementarymaterial (for all online suppl. material, see https://doi.org/10.1159/
000531834).
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Table 1. Previous studies reporting the concurrent use of DLI and blinatumomab

Type of
diseases

Patients,
N

Best response Duration of response (outcomes) References

B-ALL 4 CR = 3, PD = 1 15 Months (EM and BM relapse) Ueda et al. 2016 [7]

13 Months (continued CR)

7 Months (continued CR)

7 Months (continued progression
of EM disease)

B-ALL 1 CR 10 Months (death due to treatment
-related mortality)

Nachmias et al.
2018 [8]

MPAL 1 CR 15 Months (continued CR) Durer et al. 2019 [9]

B-ALL 1 CR Not described (relapse) Ampatzidou et al.
2020 [10]

B-ALL 1 CR (combined with
clofarabine)

2 Months (relapse in CSF) Choi et al. 2021 [11]

B-ALL, B-cell acute lymphoblastic leukemia; BM, bone marrow; CR, complete remission; CSF, cerebro-
spinal fluid; EM, extramedullary; MPAL, mixed phenotypic acute leukemia; PD, progressive disease.

Case Reports
in Oncology

Case Rep Oncol 2023;16:634–638 637
DOI: 10.1159/000531834 © 2023 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cro

Mori et al.: Donor Lymphocyte Infusion and Blinatumomab for B-Cell Lymphoblastic
Lymphoma

https://doi.org/10.1159/000531834
https://doi.org/10.1159/000531834
https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000531834
https://www.karger.com/cro


Author Contributions

Jinichi Mori designed the study and wrote the manuscript. Naoki Shingai, Takeshi Ko-
bayashi, and Noriko Doki supervised the study. All authors reviewed and approved the final
version of the manuscript.

Data Availability Statement

Although consent for information disclosure has been obtained from the patient, it
contains sensitive personal information. Therefore, the medical record will be provided upon
request by contacting the corresponding author.

References

1 Spyridonidis A, Labopin M, Schmid C, Volin L, Yakoub-Agha I, Stadler M, et al. Outcomes and prognostic factors
of adults with acute lymphoblastic leukemia who relapse after allogeneic hematopoietic cell transplantation.
An analysis on behalf of the Acute Leukemia Working Party of EBMT. Leukemia. 2012;26(6):1211–7.

2 El-Jurdi N, Reljic T, Kumar A, Pidala J, Bazarbachi A, Djulbegovic B, et al. Efficacy of adoptive immunotherapy
with donor lymphocyte infusion in relapsed lymphoid malignancies. Immunotherapy. 2013;5(5):457–66.

3 Locatelli F, Zugmaier G, Rizzari C, Morris JD, Gruhn B, Klingebiel T, et al. Effect of Blinatumomab vs che-
motherapy on event-free survival among children with high-risk first-relapse B-cell acute lymphoblastic
leukemia: a randomized clinical trial. JAMA. 2021;325(9):843–54.

4 Kantarjian H, Stein A, Gökbuget N, Fielding AK, Schuh AC, Ribera JM, et al. Blinatumomab versus chemotherapy
for advanced acute lymphoblastic leukemia. N Engl J Med. 2017;376(9):836–47.

5 Gaballa MR, Banerjee P, Milton DR, Jiang X, Ganesh C, Khazal S, et al. Blinatumomab maintenance after al-
logeneic hematopoietic cell transplantation for B-lineage acute lymphoblastic leukemia. Blood. 2022;139(12):
1908–19.

6 Stein AS, Kantarjian H, Gökbuget N, Bargou R, Litzow MR, Rambaldi A, et al. Blinatumomab for acute lym-
phoblastic leukemia relapse after allogeneic hematopoietic stem cell transplantation. Biol Blood Marrow
Transplant. 2019;25(8):1498–504.

7 Ueda M, De Lima M, Caimi P, Tomlinson B, Little J, Creger R, et al. Concurrent Blinatumomab and donor
lymphocyte infusions for treatment of relapsed pre-B-cell ALL after allogeneic hematopoietic cell transplant.
Bone Marrow Transplant. 2016;51(9):1253–5.

8 Nachmias B, Shaulov A, Gatt ME, Shapira M, Gural A. A bortezomib-based protocol induces a high rate of
complete remission with minor toxicity in adult patients with relapsed/refractory acute lymphoblastic
leukemia. Acta Haematol. 2018;140(4):209–14.

9 Durer S, Durer C, Shafqat M, Comba IY, Malik S, Faridi W, et al. Concomitant use of Blinatumomab and donor
lymphocyte infusion for mixed-phenotype acute leukemia: a case report with literature review. Immuno-
therapy. 2019;11(5):373–8.

10 Ampatzidou M, Kattamis A, Baka M, Paterakis G, Anastasiou T, Tzanoudaki M, et al. Insights from the Greek
experience of the use of Blinatumomab in pediatric relapsed and refractory acute lymphoblastic leukemia
patients. Neoplasma. 2020;67(6):1424–30.

11 Choi HJ, Choi JY, Kim BK, An HY, Hong KT, Shin HY, et al. Combination therapy with chemotherapy, donor
lymphocyte infusion with concurrent Blinatumomab in relapsed/refractory acute precursor B-lymphoblastic
leukemia. J Pediatr Hematol Oncol. 2021;43(2):e280–3.

Case Reports
in Oncology

Case Rep Oncol 2023;16:634–638 638
DOI: 10.1159/000531834 © 2023 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cro

Mori et al.: Donor Lymphocyte Infusion and Blinatumomab for B-Cell Lymphoblastic
Lymphoma

https://www.karger.com/Article/FullText/531834?ref=1#ref1
https://www.karger.com/Article/FullText/531834?ref=2#ref2
https://www.karger.com/Article/FullText/531834?ref=3#ref3
https://www.karger.com/Article/FullText/531834?ref=4#ref4
https://www.karger.com/Article/FullText/531834?ref=5#ref5
https://www.karger.com/Article/FullText/531834?ref=6#ref6
https://www.karger.com/Article/FullText/531834?ref=6#ref6
https://www.karger.com/Article/FullText/531834?ref=7#ref7
https://www.karger.com/Article/FullText/531834?ref=8#ref8
https://www.karger.com/Article/FullText/531834?ref=9#ref9
https://www.karger.com/Article/FullText/531834?ref=9#ref9
https://www.karger.com/Article/FullText/531834?ref=10#ref10
https://www.karger.com/Article/FullText/531834?ref=11#ref11
https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000531834
https://www.karger.com/cro

	Combination of Donor Lymphocyte Infusion and Blinatumomab for B-Cell Lymphoblastic Lymphoma Relapse after Allogeneic Stem-C ...
	Introduction
	Case Report
	Discussion
	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	Data Availability Statement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


