
Accepted Manuscript 

 
 

Title: Busulfan-Dependent Hepatotoxicity of Antithymocyte Globulin 

Formulations during Conditioning for Hematopoietic Stem Cell 

Transplantation 

 

Author: W.J.F.M. van der Velden, E.C. de Weerd-de Jong, A.F.J. de Haan, 

N.M.A. Blijlevens 

 

PII:  S1083-8791(17)30779-6 

DOI:  https://doi.org/doi:10.1016/j.bbmt.2017.10.020 

Reference: YBBMT 54834 

 

To appear in: Biology of Blood and Marrow Transplantation 

 

Received date: 5-8-2017 

Accepted date: 9-10-2017 

 

 

Please cite this article as:  W.J.F.M. van der Velden, E.C. de Weerd-de Jong, A.F.J. de Haan, 

N.M.A. Blijlevens, Busulfan-Dependent Hepatotoxicity of Antithymocyte Globulin Formulations 

during Conditioning for Hematopoietic Stem Cell Transplantation, Biology of Blood and Marrow 

Transplantation (2017), https://doi.org/doi:10.1016/j.bbmt.2017.10.020. 

 

This is a PDF file of an unedited manuscript that has been accepted for publication.  As a service 

to our customers we are providing this early version of the manuscript.  The manuscript will 

undergo copyediting, typesetting, and review of the resulting proof before it is published in its 

final form.  Please note that during the production process errors may be discovered which could 

affect the content, and all legal disclaimers that apply to the journal pertain. 

 

 



1 
 

Busulfan-dependent hepatotoxicity of antithymocyte globulin formulations 

during conditioning for hematopoietic stem cell transplantation 

W.J.F.M. van der Velden
1
, E.C. de Weerd-de Jong

1
, A.F.J. de Haan

2
, N.M.A. Blijlevens

1 

1
Department of Hematology and 

2
Department for Health Evidence, Radboud University 

Medical Center, Nijmegen, The Netherlands, E-mail: Walter.vanderVelden@Radboudumc.nl 

 

Keywords: Busulfan  

Hepatotoxicity  

Antithymocyte globulin  

Proinflammatory cytokines 

 

Bullet points manuscript YBBMT-D-17-00454 

 Post ATG there is a high incidence of severe acute hepatotoxicity (SAH). 

 The incidence of SAH is particularly high in regimen containing both ATG and 

busulfan. 

 The impact of SAH post ATG seems limited and normally resolves without sequel. 

 SAH should not lead to interruptions in the planned conditioning therapy. 

 

Antithymocyte globulins (ATG) have a well established role in acute and chronic graft-

versus-host disease (GVHD) prevention during  allogeneic hematopoietic stem cell 

transplantation (HSCT) by inducing ex vivo T-cell depletion. Although the 

immunomodulation provided by ATG is multifaceted the main mechanism of action relies on 

T-cell depletion through complement-dependent lysis and induction of T-cell apoptosis 
1
.  

Related to this mode of action is the cytokine-release syndrome (CRS) which occurs mostly 

1-2 days after administration of ATG and results in a plethora of physical signs and 

complaints including fever, chills and even organ dysfunction 
2
. Recently, a significant 
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