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INTRODUCTION 

raft-versus-host disease (GVHD) is a major toxicity of 

allogeneic hematopoietic stem cell transplantation 

(HSCT).
 
It is a clinicopathologic syndrome of T cell–mediated 

alloreactivity that leads to significant morbidity and mortality 

(Filipovich et al., 2005). On the other hand, removal of T cells 

that are responsible for GVHD has been associated with a 

higher rate of graft failure and relapse (Bashey et al., 2017). 

Many pharmacologic immunosuppressive regimens were 

introduced to reduce GvHD. The combination of calcineurin 

inhibitors (CNIs), such as tacrolimus or cyclosporine,with 

methotrexate remains the most common regimen used for 

GvHD prophylaxis (Kanakry et al., 2014).
 

Although CNIs inhibit acute GVHD, they are not as 

effective in reducing the incidence of chronic GVHD, even if 

administered for 24 months after transplantation. Moreover, 

CNIs may impair immune reconstitution by inhibiting T-cell 

development and increasing the risk of disease relapse. Thus, 

patients with hematologic malignancies undergoing allo-BMT 

might benefit from GVHD prophylaxis that would minimize the 

use of CNIs, prevent GVHD, and retain a graft-versus-tumor 

effect (Baron et al., 2014). 

Cyclophosphamide was one of the first agents shown to 

be effective in controlling acute GVHD in animal models. 

G 
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Subsequent mouse studies demonstrated that tolerance to minor 

histocompatibility antigens could be induced if 

Cyclophosphamide was given in a high dose 2 to 3 days after 

alloantigen exposure (Zhao et al., 2008). 

Variety of clinical trials using high-dose post-

transplantation Cyclophosphamide (PTCy) in HLA-matched 

and haplo-identical donors, mostly in the adult population 

shown to be effective as well (Kanakry et al., 2014; O'Donnell 

et al., 2014). 

PTCy targets alloreactive donor T cells that are highly 

proliferative early after BMT, thus minimizing the risk of 

severe GvHD, while still enabling survival of resting memory T 

cells that can offer protection against infection and against 

tumor relapse (Luznik et al., 2016). 

Cyclophosphamide can safely be administered in high 

doses after alloBMT because of its favorable safety profile, 

including lack of toxicity to primitive hematopoietic stem cells 

(Peccatori et al., 2014). 

These promising clinical trials using PTCy have 

demonstrated the safety and feasibility of PTCy as sole of 

GvHD prophylaxis after myeloablative HLA-matched T cell 

replete BMT in adults, with rates of GvHD similar to that of 

HLA-matched BMT with conventional immunosuppression, 

including a CNI and Methotrexate(Cieri et al., 2015). 
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AIM OF THE WORK 

he aim of the work is to assess safety and efficacy of using 

Cyclophosphamide as GvHD prophylaxis in allogeneic 

stem cell transplant and its effect on acute GvHD and CMV 

reactivation in comparison to CNIs with Methotrexate. 
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Review of Literature 

Chapter I 

HEMATOPOIETIC STEM CELL 

TRANSPLANTATION 

ematopoietic stem cell transplant (HSCT) was started 

more than half a century ago; it is a standard treatment for 

many hematological malignancies. It is now established as a 

standard therapeutic modality for a variety of malignant and 

non-malignant diseases, it has evolved since from experimental 

bone marrow transplantation for rare cases with refractory 

acute leukemia, combined immune deficiency, or aplastic 

anemia to standard of care for patients with many congenital or 

acquired severe disorders of the hematopoietic system 

(Gratwohl et al., 2013). 

It is noted that the first successful allogeneic HSCT was 

done with bone marrow (BM) as the source of hematopoietic 

stem cells in 1968. In the subsequent 2 decades only bone 

marrow was used as the source of stem cells for transplantation. 

In the 1960s, experiments have shown that peripheral blood 

contains a small number of stem cells, which can be enriched 

by pre-treatment with certain chemotherapeutic drugs and 

hematopoietic growth factors. Therefore mobilized peripheral 

blood stem cells (PBSC) became another stem cell source for 

HSCT and PBSC has been increasingly used as it has certain 

advantages compared with BM. In 1978, cord blood (CB) was 

found to be a rich source of stem cells and was later 

H 


