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Abstract
We report here the first clinical case of GvL post Blinatumomab treatment in acute lymphoblastic leukemia
relapsing after allo stem cell transplantation. This effects accompanied a skin GvHD and has been documented
by skin biopsy, immune-staining and FISH. We thus hypothesize that the GvHD may have contributed to disease
eradication in this patient, the allogeneic setting reinforcing the immunological efficacy of blinatumomab through
a GvL effect. Blinatumomab could actually represent a very interesting therapeutic approach in relapse and/or in
prevention of relapse after alloSCT.
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Introduction
Since the last three decades, outcome of adult patients with ALL
has improved. Using pediatric-inspired treatment regimens, longterm overall survival (OS) is currently around 60%. However, 30 to
35% of the patients still relapsed. Allogeneic stem cell transplantation
(alloSCT) is then recommended, at least in those who have not received
alloSCT in first complete remission (CR). In patients relapsing after
alloSCT, the outcome is very poor.
Blinatumomab is a bispecific T-cell engager (BiTE) antibody,
with dual specificity for CD19 and CD3, which retargets cytotoxic T
lymphocytes at the selected surface antigen on tumor cells. It engages
T-cells with its anti-CD3 arm and redirects them via its anti-CD19
other arm to all B cells [1]. Blinatumomab seems to be associated
with high response rates in patients with persistent minimal residual
disease (MRD) after intensive chemotherapy [2,3], as well as in those
with relapsing B-lineage ALL [4,5] and reported also in post-transplant
relapse without signs of GVHD [6].
Acute GvHD is a major complication of alloSCT. The recipient
tissues activate donor T lymphocytes. Activated T-cells then secrete
cytokines, recruit additional inflammatory cells, induce the expression
of histocompatibility antigens and focus the attack of donor immune
effector cells on recipient targets. Cytolytic function of cytotoxic
T-cells directly causes tissue damage and apoptosis [7,8]. T-cell
depleted alloSCT is associated with a decrease of acute and chronic
GvHD incidences, but an increase of relapse as cytotoxic T-cells also
participate in reducing residual tumor cell level [9]. These data support
an antileukemic effect associated with GvHD. After alloSCT, donor
lymphocyte infusion (DLI) can thus be used for prevention or treatment
of relapse [10,11]. Therefore, a beneficial graft-versus-leukemia (GvL)
could be observed in parallel to GvHD, and this is implicating the same
T-cells.
We report here the case of one patient with ALL relapsing after
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alloSCT, who responded to blinatumomab therapy while presenting
concomitant induced GvHD. We hypothesized that the effect of
blinatumomab might be improved by triggering GvHD when used in
the allogeneic setting.

Case Presentation
A 41-year old woman was diagnosed with B-lineage ALL in
October 2011 using WHO classification. White blood cell count (WBC)
was 10×109/L. She had no lymph node, liver or spleen enlargement,
nor central nervous system (CNS) involvement. Karyotype analysis
failed. IgVH rearrangement and IKZF1 gene deletion were found in
the leukemic cells, both used to monitor minimal residual disease
(MRD). First-line treatment consisted in the pediatric-inspired
GRAALL-2005 protocol [12]. Patient was resistant to the initial oneweek corticosteroid prephase and presented persistent bone marrow
leukemic blasts at day 14. She nonetheless reached CR after first
induction cycle (defining as less than 5% marrow blasts, absence of
blasts in PB, with recovery of hematopoiesis (neutrophils>1000/mL and
platelets >100,000/mL), without extra medullary disease), with a 3×10-1
MRD level. After the first consolidation phase, MRD level dropped to
6×10-3. After the second consolidation phase, it was 4×10-3. Given this
suboptimal MRD early response, an alloSCT in first CR was performed
in April 2012. The donor was her HLA identical sibling brother. The
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myeloablative conditioning regimen included total body irradiation
(12 Grays) and cyclophosphamide (120 mg/kg). GvHD prophylaxis
associated ciclosporine and methotrexate. One month after alloSCT, a
grade III cutaneous GvHD occurred, without intestinal tract and liver
involvement. Steroid therapy (2 mg/kg/day) was initiated with clinical
efficacy after seven days of treatment. Steroid therapy was stopped on
July 2012 without GvHD reoccurrence. Complete donor medullar and
blood chimerism was checked 4 months after alloSCT. Ciclosporine
was stopped after 6 months. Nine months after alloSCT, an ALL
relapse using WHO classification was diagnosed with the same clinical,
cytological and molecular characteristics than at baseline. WBC was
20G/L with 53% peripheral blood blasts and 94% bone marrow blasts.
Blood chimerism was 53% donor. No CNS involvement was observed.
The patient was then treated with blinatumomab, after enrollment in
the MT103-211 trial [13], which evaluate this bispecific T-cell engager
antibody in adult patients with relapsed ALL. Blinatumomab was
administered at target dose of 28 µg/day (9 µg/day for the first seven day
of the first cycle) for a total of 5 cycles. A cycle consists of a continuous
intravenous at a constant flow rate over four weeks, followed by a
treatment free interval of 2 weeks. Seven days after treatment initiation,
a febrile maculopapular rash occurred (Figure 1). Rash was located in
the extremities, the back, the trunk and the face, with more than 50%
of the affected skin and was not associated with itching. No mucosal,
ocular or toxic epidermal necrolysis signs were found. No new drugs
and immunomodulating agents have been introduced the days
before starting blinatumomab. A skin biopsy was performed before
corticosteroid treatment initiation. Polymerase chain reaction (PCR)
CMV, EBV, VZV, HSV1, HSV2, HHV6 were negative in blood and in
biopsy. Skin biopsy was fixed in formaldehyde and alcohol (PFA) for
2 hours and further processed for paraffin embedding. Hematoxylineosin stain was performed on 3 µm-thick paraffin sections. Pathological
skin examination revealed epidermal basal layer damages with
apoptotic bodies and intra-epidermal lymphocytes, characteristic
of acute GvHD, without pathological signs of toxic erythroderma
or infection. Immuno-stainings showed a predominance of T-cells
in the dermal infiltrate (Supplement Figure 1). Double immunefluorescent stainings were performed on 5 µm-thick paraffin sections
using a monoclonal mouse-anti-human CD20cy antibody (clone L26,
Dako, Glostrup, Denmark) and a polyclonal rabbit-anti-human CD3
antibody (Dako, Glostrup, Denmark) as primary antibodies. FITCconjugated donkey-anti-mouse and Texas Red-conjugated donkeyanti-rabbit antibodies (both from Abcam, Cambridge, UK) were used
as secondary antibodies. Immunofluorescent staining using antibody
against human CD20 does not show B-cells, excluding blast-cells
infiltration (Figure 2). XY-Fluorescent in situ Hybridization (FISH) was
performed on 5 μm thick sections as described in Janin et al. [14]. After
proteinase K digestion, FISH was performed with the use of CEP X
(Spectrum green)/Y (Spectrum orange) DNA probes (Vysis, Downers
Grove, IL). XY-FISH showed numerous XX cells in the epidermis, and
presence of XY cells in the perivascular areas may correspond to donor
T-cells (Figure 2). No clinical sign of intestinal tract or liver GvHD
was observed. Systemic corticosteroids were given (dexamethasone,
16 mg/day), and six days after beginning of this treatment, rash
disappeared, allowing decreasing corticosteroids during one month,
without symptom recurrence. At Day 15 of blinatumomab treatment,
a bone marrow examination was performed and showed no persistent
leukemic blasts in poor rich marrow. Blood chimerism, using realtime quantitative PCR, became 100% donor. At the end of first cycle
of blinatumomab treatment (Day 29), patient was in CR with normal
blood counts, no bone marrow residual blasts, and MRD undetectable
at the 10-5 sensitivity level. Blood and medullar chimerism was 100%
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donor. To date, the 5th cycle of blinatumomab has been completed
and the patient is still in molecular CR and 100% donor medullar
chimerism, without GVHD recurrence.

Discussion and Conclusion
We report here the first case of acute GvHD triggered by
blinatumomab treatment in a patient with B-lineage ALL relapsing
after alloSCT. Blinatumomab is a member of a novel class of
antibodies that redirect T cells for selective lysis of tumor cells [1]. In
the allogeneic setting, it could also potentially engage donor T-cells
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Figure 1: Clinical and pathological features of acute graft-versus-host
disease. A: Extended erythematous eruption in the skin. B: Pathological
aspect of the skin with epidermal basal layer damage associating apoptotic
bodies (arrows) and intra epidermal lymphocytes (arrow head). Hematoxylineosin stain. Bar=80 µm.
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Figure 2: Immunofluorescent staining and FISH. A: Immunofluorescent
staining using Texas Red labeled antibody directed against CD3 detects
T-cells (arrow heads) in the superficial dermis. Double immunofluorescent
staining using the same antibody directed against human CD3 and a FITC
labeled antibody against human CD20 does not show B-cells associated
to T-cells (red arrow heads) in the superficial dermis. Bar=80 µm. B: XY
fluorescent in situ Hybridization shows on the left picture numerous XX cells in
the epidermis (E) of the female patient, and on the right picture, presence of
XY cells around a vessel (V) in the dermis. Bar=80 µm.
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and reactivate donor memory T-cells implicated in GvHD and
eventually in GvL. In this case, GvHD appeared one week after starting
blinatumomab. GvHD prophylaxis was stopped since five months and
no other immunomodulating agents were used in combination with
blinatumomab, supporting a causal relationship with blinatumomab
administration. Skin biopsy showed donor T-cells and no blasts
infiltration. Concomitantly to GvHD, we observed peripheral blood
and bone marrow blast clearance at day 15. At relapse, chimerism
was 53% of donor cells and after the first blinatumomab cycle, blood
chimerism was 100% of donor cell, reflecting a new expansion of the
graft.
We thus hypothesize that the GvHD might have contributed to
disease eradication in this patient, the allogeneic setting reinforcing the
immunological efficacy of blinatumomab through a GvL effect. This
observation supports further evaluation of blinatumomab in patients
relapsing after alloSCT. Blinatumomab could actually represent a very
interesting therapeutic approach in relapse and/or in prevention of
relapse after alloSCT.
Acknowledgement
A.M.R, N.D, E.L and T.C collected datas; A.J and C.L performed and analyzed
tissue sections, CD3/CD20 and XY-FISH; D.B performed chimerism analysis; T.C
and H.D designed the study; C.L, A.J, R.P.L, N.B, E.R, G.S, H.D, A.M.R and T.C
edited the manuscript. A.M.R AND T.C wrote the manuscript.

References
1. Bargou R, Leo E, Zugmaier G, Klinger M, Goebeler M, et al. (2008) Tumor
regression in cancer patients by very low doses of a T cell-engaging antibody.
Science 321: 974-977. [PubMed]
2. Topp MS, Gokbuget N, Zugmaier G, Degenhard E, Goebeler ME, et al. (2012)
Long-term follow-up of hematologic relapse-free survival in a phase 2 study of
blinatumomab in patients with MRD in B-lineage ALL. Blood 120: 5185-5187.
[PubMed]
3. Topp MS, Kufer P, Gokbuget N, Goebeler M, Klinger M, et al. (2011) Targeted
therapy with the T-cell-engaging antibody blinatumomab of chemotherapyrefractory minimal residual disease in B-lineage acute lymphoblastic leukemia
patients results in high response rate and prolonged leukemia-free survival. J
Clin Oncol 29: 2493-2498. [PubMed]
4. Topp MS, Goekbuget N, Zugmaier G, Viardot A, Stelljes M, et al. (2012)
Anti-CD19 BiTE Blinatumomab Induces High Complete Remission Rate

and Prolongs Overall Survival in Adult Patients with Relapsed/Refractory
B-Precursor Acute Lymphoblastic Leukemia (ALL). ASH Annual Meeting
Abstracts.
5. Topp MS, Goekbuget N, Zugmaier G, Viardot A, Stelljes M, et al. (2011) AntiCD19 BiTE Blinatumomab Induces High Complete Remission Rate In Adult
Patients with Relapsed B-Precursor ALL: Updated Results of An Ongoing
Phase II Trial. ASH Annual Meeting Abstracts.
6. Handgretinger R, Zugmaier G, Henze G, Kreyenberg H, Lang P, et al. (2011)
Complete remission after blinatumomab-induced donor T-cell activation in
three pediatric patients with post-transplant relapsed acute lymphoblastic
leukemia. Leukemia 25: 181-184. [PubMed]
7. Ghayur T, Seemayer TA, Kongshavn PA, Gartner JG, Lapp WS (1987) Graftversus-host reactions in the beige mouse. An investigation of the role of host
and donor natural killer cells in the pathogenesis of graft-versus-host disease.
Transplantation 44: 261-267. [PubMed]
8. Symington FW (1989) CDw17: a neutrophil glycolipid antigen regulated by
activation. J Immunol 142: 2784-2790. [PubMed]
9. Horowitz MM, Gale RP, Sondel PM, Goldman JM, Kersey J, et al. (1990) Graftversus-leukemia reactions after bone marrow transplantation. Blood 75: 555562. [PubMed]
10. Marks DI, Lush R, Cavenagh J, Milligan DW, Schey S, et al. (2002) The toxicity
and efficacy of donor lymphocyte infusions given after reduced-intensity
conditioning allogeneic stem cell transplantation. Blood 100: 3108-3114.
[PubMed]
11. Bethge WA, Hegenbart U, Stuart MJ, Storer BE, Maris MB, et al. (2004)
Adoptive immunotherapy with donor lymphocyte infusions after allogeneic
hematopoietic cell transplantation following nonmyeloablative conditioning.
Blood 103: 790-795. [PubMed]
12. Beldjord K, Macintyre E, Lheritier V, Boulland ML, Leguay T, et al. (2011)
Minimal Residual Disease At 3 Months, Combined to the Presence of IKZF1
Deletion in B-Lineage or Absence of NOTCH1 pathway Mutation in T-Lineage,
Recapitulates the Disease Risk Assessment in Adults with Philadelphia
Chromosome-Negative Acute Lymphoblastic Leukemia - A GRAALL Study.
ASH Annual Meeting Abstracts.
13. Topp MS, Goekbuget N, Stein AS, Bargou RC, Dombret H, et al. (2014)
Confirmatory open-label, single-arm, multicenter phase 2 study of the BiTE
antibody blinatumomab in patients (pts) with relapsed/refractory B-precursor
acute lymphoblastic leukemia (r/r ALL). ASCO Annual Meeting.
14. Janin A, Murata H, Leboeuf C, Cayuela JM, Gluckman E, et al. (2009)
Donor-derived oral squamous cell carcinoma after allogeneic bone marrow
transplantation. Blood 113: 1834-1840. [PubMed]

Submit your next manuscript and get advantages of OMICS
Group submissions
Unique features:
•
•
•

User friendly/feasible website-translation of your paper to 50 world’s leading languages
Audio Version of published paper
Digital articles to share and explore

Special features:

Citation: Ronchetti AM, Leboeuf C, Raffoux E, Bories D, Dhedin N, et al.
(2014) Graft versus Leukemia Could Participate of Efficacy of Blinatumomab in
Patients with B-Lineage Acute Lymphoid Leukemia Relapsing after Stem Cell
Transplantation. J Stem Cell Res Ther 4: 251. doi:10.4172/2157-7633.1000251

J Stem Cell Res Ther
ISSN: 2157-7633 JSCRT, an open access journal

•
•
•
•
•
•
•
•

400 Open Access Journals
30,000 editorial team
21 days rapid review process
Quality and quick editorial, review and publication processing
Indexing at Pubmed (partial), Scopus, EBSCO, Index Copernicus and Google Scholar etc
Sharing Option: Social Networking Enabled
Authors, Reviewers and Editors rewarded with online Scientific Credits
Better discount for your subsequent articles

Submit your manuscript at: http://www.omicsonline.org/submission

Volume 4 • Issue 11 • 1000251

