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Blood 2017 130:213; ASH 2017  

TCR alpha/beta and CD19 depleted haploidentical 
stem cell transplantation following reduced intensity 
conditioning in children: results of a prospective 
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Comparison of two cytoreductive regimens for αβ-T-
cell-depleted haploidentical HSCT in pediatric 
malignancies: Improved engraftment and outcome 
with TBI-based regimen 

Jacoby E, Varda-Bloom N, Goldstein G, Hutt D, Churi C, 
Vernitsky H, Toren A, Bielorai B. 
Pediatr Blood Cancer. 2017 Sep 06 
doi:10.1002/pbc.26839  



CliniMACS ® TCRα/β-Biotin-System  | Mar 2023    Copyright © 2023 Miltenyi Biomedicine GmbH All rights reserved  

5 

 

αβ-T-cell depleted donor lymphocyte infusion for 
leukemia relapse after allogeneic stem cell 
transplantation. 

Kordelas L, Buttkereit U, Lindemann M, Koldehoff M, 
Klisanin V, Horn PA, Fleischhauer K, Beelen DW 
Bone Marrow Transplantation 2017 Sep 04 
doi:10.1038/bmt.2017.185  

T-cell receptor αβ+ and CD19+ cell-depleted 
haploidentical and mismatched hematopoietic stem 
cell transplantation in primary immune deficiency. 

Shah RM, Elfeky R, Nademi Z, Qasim W, Amrolia P, 
Chiesa R, Rao K, Lucchini G, Cant AJ, Skinner R, Abd 
Hamid IJ, Flood T, Abinun M, Hambleton S, Gennery 
AR, Veys P, Slatter M. 
J Allergy Clin. Immunol. 2017 Jul 10 
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Shekhovtsova Z, Balashov D, Voronin K, Kurnikova E, 
Boyakova E, Raykina E, Brilliantova V, Pirumova V, 
Novichikova G, Maschan A, Maschan M. 
Biol Blood Marrow Transplant. 2016 dec 23 
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and B cell-depleted hematopoietic stem cell 
transplantation for hematological malignancies. 
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Letter: Haploidentical CD3 TCRαβ and CD19-
depleted second stem cell transplant for steroid-
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Porta F, Cavagnini S, Imberti L, Sottini A, Bolda F, 
Beghin A, Caruso A, Lanfranchi A. 
Bone Marrow Transplant. 2015 Sep 14. doi: 
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Shasheleva D, Maschan M, Shelikhova L, Maschan M, 
Balashov D, Skvortsova J, Kurnikova E, Livshits A, 
Novichkova G, Maschan A.  
BMT 2015 Mar;50 Suppl1: 600. 

Comparison of Cellular Immune Reconstitution for 
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Karakukcu M, Uygun V, Ünal E, Karasu G, Patıroğlu T, 
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Use of TCRαβ/CD19 depletion results in superior 
immune recovery compared to CD34 selection after 
transplantation of haploidentical peripheral stem 
cells in children. 
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Choi ES, Suh JK, Lee SW, Koh KN, Im HJ, Seo JJ, Jang 
S, Park CJ, Kwon SW. 
BMT 2015 Mar;50 Suppl1: 327. 
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BMT 2015 Mar;50 Suppl1: 312. 

TCRαβ+/CD19+-depletion in hematopoietic stem 
cells transplantation from matched unrelated and 
haploidentical donors following treosulfan-based 
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Maschan M, Shelikhova L, Balashov D, Skvortsova J, 
Blagov S, Tatarinova O, Kurnikova E, Boyakova E, 
Kalinina V, Gutovskaya E, Schipitsina I, Shasheleva D, 
Persiantseva M, Novichkova G, Maschan A. 
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Early Post-Transplant Outcome According to in 
Vitro Depletion Method. 

Im HJ, Koh KN, Suh JK, Choi ES, Jang S, Park CJ, Seo 
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Lang P, Feuchtinger T, Teltschik HM, Schwinger W, 
Schlegel P, Schumm M, Lang AM, Lang B, Schwarze 
CP, Ebinger M, Urban CE, Handgretinger R. 
Blood (ASH Annual Meeting Abstracts). 2014 Nov;124: 
852. 
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TCR-alpha/beta+/CD19+-depletion in hematipoietic 
stem cell transplantation from matched unrelated 
and haploidentical donors in pediatric acute 
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high-risk leukemias. 

Norell H, Moretta A, Silva-Santos B, Moretta L. 
J Leukoc Biol. 2013 Dec;94(6):1123-39. doi: 
10.1189/jlb.0613312. Epub 2013 Oct 9. 

Haploidentical TCRab Depleted Hematopoietic Cell 
Transplantation Leads To Rapid Immune 
Reconstitution and Promising Clinical Outcome In 
Adults  

Haen SP, Schumm M, Vogel W, Faul C, Handgretinger 
R, Kanz L, Bethge WA.  
Blood (ASH Annual Meeting Abstracts). 2013 Nov;122: 
5475 

Graft TCR-Alpha/Beta Depletion and Peri-Transplant 
Use Of Eculizumab In Matched Unrelated Donor 
Transplantation For Severe Aplastic Anemia-
Paroxysmal Nocturnal Hemoglobinuria: Report Of 
Two Cases  

Maschan M, Shelikhova L, Kurnikova E, Boyakova E, 
Levadnyy A, Muzalevskii Y, Bobrynina V, Kalinina V, 
Kalinina I, Baidildina D, Balashov D, Novichkova G, 
Maschan A. 
Blood (ASH Annual Meeting Abstracts). 2013 Nov;122: 
4870 
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Haploidentical Stem Cell Transplantation After 
Negative Depletion Of T Cells Expressing The αβ 
Chain Of The T-Cell Receptor (TCR) For Adults With 
Hematological Malignancies 

Prezioso L, Bonomini S, Lambertini C, Schifano C, 
Rossetti E, Monti A, Todaro G, Sammarelli G, Sassi M, 
Craviotto L, Masselli E, Caramatti C, Aversa F. 
Blood (ASH Annual Meeting Abstracts). 2013 Nov;122: 
4609  

Recovery Of Gamma/Delta+ T Cells After 
Transplantation With Alpha-Beta+/CD19+ 
Lymphocyte Depleted Hematopoietic Stem Cells 
From HLA-Haploidentical Donors 

Airoldi I, Prigione I, Bertaina A, Cocco C, Pagliara D, 
Zorzoli A, Rutella S, Pinto RM, Pistoia V, Masetti R, 
Romano M, Di Florio F, Del Bufalo F, Moretta L, 
Locatelli F. 
Blood (ASH Annual Meeting Abstracts). 2013 Nov;122: 
3245 

Haploidentical Transplantation As Salvage Therapy 
For Disease Relapse After Allogeneic Hematopoietic 
Cell Transplantation 

Dorn C, Haen SP, Faul C, Vogel W, Kanz L, Bethge 
WA. 
Blood (ASH Annual Meeting Abstracts). 2013 Nov;122: 
2084 

Feasibility Of αβT- Cell Depleted Allogeneic Stem 
Cell Transplantations From Matched Related and 
Unrelated Donor Grafts and Engraftment In Patients 
With Poor Risk Leukemia  

te Boome L, van der Wagen L, Westinga K, Slaper-
Cortenbach I, Kuball JH. 
Blood (ASH Annual Meeting Abstracts). 2013 Nov;122: 
2063 

Transplantation Of TcRαβ/CD19 Depleted Stem Cells 
From Haploidentical Donors In Children: Current 
Results 

Lang P, Feuchtinger T, Teltschik HM, Schumm M, 
Schlegel P, Pfeiffer M, Ebinger M, Schwarze CP, 
Handgretinger R. 
Blood (ASH Annual Meeting Abstracts). 2013 Nov;122: 
692  

Removal Of Alpha/Beta+ T Cells and Of CD19+ B 
Cells From The Graft Translates Into Rapid 
Engraftment, Absence Of Visceral Graft-Versus-Host 
Disease and Low Transplant-Related Mortality In 
Children With Acute Leukemia Given HLA-
Haploidentical Hematopoietic Stem Cell 
Transplantation 

Bertaina A, Pagliara D, Pende D, Rutella S, Falco M, 
Bauquet A, Contoli B, Lucarelli B, Brescia LP, Merli P, 
Andreani M, Li Pira G, Ceccarelli S, Grapulin L, 
Palumbo G, Bernardo ME, Biagini S, Moretta F, Milano 
GM, Airoldi I, Moseley A, Moretta A, Moretta L, Locatelli 
F. 
Blood (ASH Annual Meeting Abstracts). 2013 Nov;122: 
157  

Haploidentical paternal TCR alpha beta and CD19 
depleted stem cell transplant for Wiskott Aldrich 
syndrome with disseminated cytomegalovirus 
Infection  

Kharya G, Nademi Z, Leahy R, Brigham K, Barge D, 
Schulz A, Hambleton S, Abinun M, Flood T, Cant AJ, 
Gennery A, Slatter M. 
BMT. 2013 Apr;48 Suppl 1:P682 

From CD34 positive selection to negative depletion 
approaches of CD3 and T-cell receptor (TcR)alpha 
beta T lymphocytes in haploidentical transplant in 
thalassemia patients  

Sodani P, Isgrò A, Marziali M, Gaziev J, Paciaroni K, 
Roveda A, Alfieri C, De angelis G, Gallucci C, Torelli F, 
Cardarelli L, Ribersani M, Adorno G, Lanti A, Lucarelli 
G. 
BMT. 2013 Apr;48 Suppl 1:P683 

Development of gammadelta T-cell receptor 
repertoire after TCRab/CD19 depleted haploidentical 
stem cell transplantation in children   

Eyrich M, Wölfl M, Ruf K, Herbst M, Braun M, Winkler B, 
Wiegering V, Schlegel PG.  
BMT. 2013 Apr;48 Suppl 1:P587 

HLA haploidentical stem cell transplantation after 
removal of alpha/beta+ T-lymphocytes and B-
ymphocytes: a new transplant option for children 
with life-threatening, non-malignant disorders 
lacking a HLA-identical donor  

Bertaina A, Messina C, Masetti R, Romano M, Rutella S, 
Bauquet A, Pagliara D, Gazzola MV, Pende D, 
Ceccarelli S, Tumino M, Brescia LP, Li Pira G, Bernardo 
ME, Milano GM, Palumbo G, Falco M, Moretta L, 
Locatelli F. 
BMT. 2013 Apr;48 Suppl 1:O335 

Characterization of haploidentical stem cell grafts 
after negative depletion of B-cells and alpha/beta+ T 
cells  

Li Pira G, Landi F, Filippini P, Bertaina A, Ceccarelli S, 
Del Principe G, Pagliara D, Girardi K, Romano M, Pinto 
RM, Locatelli F, Rutella S. 
BMT. 2013 Apr;48 Suppl 1:O194 

Cellular and molecular basis of haploidentical 
hematopoietic stem cell transplantation in the 
successful treatment of high-risk leukemias: role of 
alloreactive NK cells. 

Locatelli F, Pende D, Mingari MC, Bertaina A, Falco M, 
Moretta A, Moretta L. 
Front Immunol. 2013;4:15. doi: 
10.3389/fimmu.2013.00015. Epub 2013 Feb 1. 
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HLA Haploidentical Stem Cell Transplantation After 
Removal of αβ+ T Lymphocytes and B Lymphocytes 
Is an Effective Treatment for Children with Life-
Threatening, Non-Malignant Disorders 

Bertaina A, Romano M, Rutella S, Palumbo G, Pagliara 
D, Ceccarelli S, Brescia LP, Li Pira G, Cocca F, 
Bernardo ME, Milano GM, Pende D, Falco M, Moretta L, 
Locatelli F. 
Blood (ASH Annual Meeting Abstracts). 2012 Nov;120: 
2018. 

Negative Depletion of B Cells and T Cells 
Expressing the αβ Chain of the T-Cell Receptor 
(TCR) for Haploidentical Stem Cell Transplantation 

Li Pira G, Landi F, Filippini P, Giustiniani P, Bertaina A, 
Pagliara D, Pinto RM, Girardi K, Del Principe G, 
Ceccarelli S, Locatelli F, Rutella S. 
Blood (ASH Annual Meeting Abstracts). 2012 Nov;120: 
343. 

Negative depletion of CD3+ and TcRαβ+ T cells. 

Handgretinger R. 
Curr Opin Hematol, Nov 2012; 19(6): 434-9. 

Immune reconstitution and strategies for rebuilding 
the immune system after haploidentical stem cell 
transplantation. 

Oevermann L, Lang P, Feuchtinger T, Schumm M, 
Teltschik HM, Schlegel P, Handgretinger R. 
Ann N Y Acad Sci. 2012 Aug;1266(1):161-70. doi: 
10.1111/j.1749-6632.2012.06606.x. 

Transplantation of TCRalpha/beta/CD19 depleted 
stem cells from haploidentical donors: robust 
engraftment and rapid immune reconstitution in 
children with high-risk leukaemia 

Locatelli F, Lang P, Bernardo ME, Feuchtinger T, 
Rutella S, Bertaina A, Schumm M, Teltschik HM, Schulz 
AS, Moretta A, Caniglia M, Zinno F, Moretta L, 
Handgretinger R. 
BMT. 2012 Apr;47 Suppl 1:O132 

TCR alpha/beta and B-cell depleted haploidentical 
haematopoietic stem cell transplantation in severe 
aplastic anaemia in children: a case report 

Tumino M, Pillon M, Calore E, Buldini B, Gazzola MV, 
Destro R, Varotto S, Strano A, Winzler C, Basso G, 
Messina C. 
BMT. 2012 Apr;47 Suppl 1:P665 

Transplantation of TcRαβ/CD19 Depleted Stem Cells 
From Haploidentical Donors: Robust Engraftment 
and Rapid Immune Reconstitution In Children with 
High Risk Leukemia. Handgretinger R, Lang P, 
Feuchtinger TF, Schumm M, Teltschik HM, Schulz AS, 
Huppert V, Moretta L, Moretta A, Bernardo ME, Caniglia 
M, Bertaina A, Zinno F, Locatelli F. 

 

First clinical results with alpha-beta+ T-cell depleted 
haplo-identical stem cells in children. 

Lang P, Schumm M, Teltschik HM, Feuchtinger T, 
Pfeiffer M, Schilbach K, Handgretinger R. 
N.A. 

2  Technical performance and 
functionality data only 

 

Expansion and Enrichment of Gamma-Delta (γδ) T 
Cells from Apheresed Human Product  

Landin AM, Cox C, Yu B, Bejanyan N, Davilla M, Kelley 
L. Jove 2021;  
doi: 10.3791/62622 
 
Depletion of αβ+ T and B cells using the CliniMACS 
Prodigy: Results of 10 graft-processing procedures 
from haploidentical donors 

Haastrup E, Ifversen M RS, Heimann C, Fischer-Nielsen 
A Transfus Med Hemother 2019;  
doi: 10.1159/000497074 

 
GMP-grade manufacturing of T cells engineered to 
express a defined γδTCR 

Straetemans T, Kierkels GJJ, Doom R, Jansen K, 
HeijhuursS, dos Santos JM, van Muyden ADD, 
Clemenceau HVB, Raymakers R, de Witte M, 
Sebestyen Z, Kuball J. 
Frontiers in Immunology.2018;9:1062  

Clinical-scale manufacturing of γδ T cells for 
protection against infection and disease recurrence 
following haploidentical peripheral blood stem cell 
transplantation and cyclophosphamide gvhd 
prophylaxis 

Lamb LS, Pillai S, Langford S, Browersock J, Di Stasi A, 
Saad A. 
BMT 2018; 53:766-769 

Depletion of T-cell receptor alpha/beta and CD19 
positive cells from apheresis products with the 
CliniMACS device. 

Schumm M, Lang P, Bethge W, Faul C, Feuchtinger T, 
Pfeiffer M, Vogel W, Huppert V, Handgretinger R. 
Cytotherapy. 2013 Oct;15(10):1253-8. doi: 
10.1016/j.jcyt.2013.05.014.  

Depletion of alpha/beta T-cells as a platform for graft 
processing in haploidentical and unrelated 
transplantation  

Kurnikova E, Boyakova E, Shelikhova L, Trakhtman P, 
Balashov D, Skvortsova Y, Maschan A, Maschan M.  
BMT. 2013 Apr;48 Suppl 1:P679 
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Effective TcR alpha/beta+ cell depletion using the 
CliniMACS® system to produce peripheral blood 
progenitor cell products for haploidentical 
transplantation  

Dykes J, Hult A, Toporski J, Lenhoff S, Scheding S, 
Turkiewicz D. 
BMT. 2013 Apr;48 Suppl 1:P677 

Human Peripheral CD34+ γ δT Cells Can 
Transdifferentiate into αβ T Cells.  

Ziegler H, Haarer J, Sterk M, Rammensee HG, 
Handgretinger R, Schilbach K 
Blood (ASH Annual Meeting Abstracts), Nov 2012; 120: 
2312. 

Overview of T-cell depletion in haploidentical stem 
cell transplantation. 

N Daniele, MC Scerpa, M Caniglia, C Ciammetti, C 
Rossi, ME Bernardo, F Locatelli, G Isacchi, and F Zinno 
Blood Transfus, Jul 2012; 10(3): 264-72. 

Transplantation in the onco-hematology field: Focus 
on the manipulation of αβ and γδ T cells. 

Daniele N, Scerpa MC, Caniglia M, Bernardo ME, Rossi 
C, Ciammetti C, Palumbo G, Locatelli F, Isacchi G, 
Zinno F. 
Pathol Res Pract. 2011 Nov 22. [Epub ahead of print] 

Depletion of TcRab+ and CD19-positive cells from 
leukapheresis products with the CliniMACS device. 

Schumm M, Lang P, Bethge W, Vogel W, Faul C, 
Feuchtinger T, Pfeiffer M, Handgretinger R.  
BMT. 2011 Apr;46 Suppl 1:P1093 

A large-scale method for the selective depletion of 
αβ T lymphocytes from PBSC for allogeneic 
transplantation. 

Chaleff S, Otto M, Barfield RC, Leimig T, Iyengar R, 
Martin J, Holiday M, Houston J, Geiger T, Huppert V, 
Handgretinger R. 
Cytotherapy. 2007;9(8):746-54. Epub 2007 Oct 4. 

3 Reviews  

 
T-cell depleted haploidentical hematopoietic cell 
transplantation for pediatric malignancy 

Takahashi T, Prockop S. FronPed 2022;  
doi10.3389/fped.2022.987220 
 
Contemporary haploidentical stem cell transplant 
strategies in children with hematological 
malignancies 

Shah RM  Bone Marrow Trans 2021;  
doi.org/10.1038/s41409-021-01246-5 
 
Death after hematopoietic stem cell transplantation: 
changes over calendar year time, infections and 
associated factors 

Stycynski J, Tridello G, Koster L, Iacobelli S, van Biezen 
A, van der Werf S, Mikulska M, Gil L, Cordonnier C, 
Ljungman P, Averbruch D, Cesaro S, Camara R, 
Baldomero H, Bader P, Basak G, Bonini C, Duarte R, 
Dufour C, Kuball J, Lankester A, Montono S, Nagler A, 
Snowden JA, Kröger N, Mothy M, Gratwohl A. BMT. 

2020; doi.org/10.1038/s41409-019-0624-z 

Editorial: γδ T cells in cancer 

Coffelt SB, Kabelitz D, Silva-Santos B, Kuball J, Born W, 

Bank I.  frontiers in Immunol. 2020; doi: 
10.3389/fimmu.2020.602411 

Improved survival rate in T-cell depleted 
haploidentical hematopoietic cell transplantation 
over the last 15 years at 1 single institution 

Mamcarz E, Madden R, Qudeimat A, Srinivasan A, 
Talleur A, Sharma A, Suliman A, Maron G, Sunkara A, 
kang G, Leung W, Gottschalk S, Triplett BM. BMT 2020; 

doi:10.1038/s41409-019-0750-7 

The complex existence of γδ T cells following 
transplantation: the good, the bad and the simply 
confusing 

Sullivan LC, Shaw EM, Stankovic S, Snell GI, Brooks 
AG, Westall GP     Clinical & Translational Immunol. 
2019; 8:e1078; doi: 10.1002/cti2.1078 

Impact of γδ T cells on clinical outcome of 
hematopoietic stem cell transplantation: systematic 
review and meta-analysis 

Arruda LCM, Gaballa A, Uhlin M.    Blood advances DOI 
10.1182/bloodadvances.2019000682. 
 
Graft Engineering and Adoptive Immunotherapy: 
New approaches to promote immune tolerance after 
hematopoietic stem cell transplantation 

Bertaina A, Roncarolo MG. Front. Immunol. 2019, doi: 
10.3389/fimmu.2019.01342 
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TCR αβ+/CD19+ cell depletion in haploidentical 
hematopoietic allogeneic stem cell transplantation: 
a review of current data 

Sashasrabudhe K, Otte M, Hematti P, Kenkre VJ     
Leuk Lymphoma 2018, 6:1-12 

Human γδ T cells: From Surface Receptors to the 
therapy of high-risk leukemias 

Pistoia V, Tumino N, Vacca P, Veneziani I, Moretta A, 
Locatelli F, Moretta L. 
Frontiers in Immunology. 2018; 9:984 

The potential role of γδ T cells after allogeneic HCT 
for leukemia 

Handgretinger R, Schilbach K 
Blood. 2018 March; doi.10.1007/s11899-017-0364-3 

T cell-depleted and T cell-replete HLA-haploidentical 
Stem cell transplantation for non-malignant 
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Disclaimer: 

Unless otherwise specifically indicated, Miltenyi Biotec products and services are for research use only and not for 
therapeutic or diagnostic use. 

The CliniMACS System components, including Reagents, Tubing Sets, Instruments, and PBS/EDTA Buffer, are designed, 
manufactured and tested under a quality system certified to ISO 13485. In the EU, the CliniMACS System components are 
available as CE-marked medical devices for their respective intended use, unless otherwise stated. The CliniMACS 
Reagents and Biotin Conjugates are intended for in vitro use only and are not designated for therapeutic use or direct 
infusion into patients. The CliniMACS Reagents in combination with the CliniMACS System are intended to separate human 
cells. Miltenyi Biotec as the manufacturer of the CliniMACS System does not give any recommendations regarding the use 
of separated cells for therapeutic purposes and does not make any claims regarding a clinical benefit. For the manufacturing 
and use of target cells in humans, the national legislation and regulations – e.g. for the EU the Directive 2004/23/EC 
("human tissues and cells"), or the Directive 2002/98/EC ("human blood and blood components") – must be followed. Thus, 
any clinical application of the target cells is exclusively within the responsibility of the user of a CliniMACS System. 

In the US, the CliniMACS CD34 Reagent System, including the CliniMACS Plus Instrument, CliniMACS CD34 Reagent, 
CliniMACS Tubing Sets TS and LS, and the CliniMACS PBS/EDTA Buffer, is FDA approved as a Humanitarian Use Device 
(HUD), authorized by U.S. Federal law for use in the treatment of patients with acute myeloid leukemia (AML) in first 
complete remission. The effectiveness of the device for this indication has not been demonstrated. Other products of the 
CliniMACS Product Line are available for use only under an approved Investigational New Drug (IND) application, 
Investigational Device Exemption (IDE) or FDA approval. 

CliniMACS GMP MicroBeads are for ex vivo cell processing only, and are not intended for human in vivo 
applications.CliniMACS MicroBeads are for research use only and not for human therapeutic or diagnostic use. 

The CliniMACS Workbench is a MACS GMP Instrument. MACS GMP Instruments are for ex vivo cell processing only, and 
are not intended for human in vivo applications. They are intended to be used as manufacturing equipment for cell-based 
medicinal products. 
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