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agent is based on the patient characteristics, potential safety concerns, possible interactions with 

concomitant medications, convenience, cost, and physician experience (Hill et al 2018, 

Martin et al 2012). 

An increasingly common treatment for GvHD is ECP. During ECP, the patient’s WBCs are 

collected by apheresis, incubated with the DNAintercalating agent, 8methoxypsoralen, exposed 

to ultraviolet light, and returned to the patient. Extracorporeal photopheresis is known to induce 

cellular apoptosis, which has strong anti-inflammatory effects in a number of systems, including 

prevention of rejection of solid organ grafts (Barr et al 1998). Another interesting strategy to 

treat GvHD is the blockade of the inflammatory cytokine TNFα. The TNF-α can activate APCs, 

recruit effector cells and cause direct tissue damage. In animal models, TNFα plays a central 

role in GvHD of the GI tract, which is central to the “cytokine storm” and plasma levels of 

tumor necrosis factor receptor (TNFR I ; a surrogate marker for TNFα) rise in patients before 

the clinical manifestations of GvHD appear (Reddy and Ferrara 2003). Etanercept reported a 

clinical response rate of 46% (6/13) in patients with SRaGvHD, with the higher responses seen 

in patients with GI involvement (64%; 7/11). Subsequent studies found response rates to be 

around 5055% and little to no improvement in overall survival (Park et al 2014, 

De Jong et al 2017).  

Treatment of acute graft versus host disease 

A Phase II trial of etanercept, a solubilized TNFR II, showed significant efficacy when added 

to systemic steroids as primary therapy for aGvHD. Seventy percent of patients had complete 

resolution of all GvHD symptoms within 1 month, with 80% complete responses (CR) in the 

GI tract and the skin. The authors also showed that plasma levels of TNFR I were a significant 

biomarker for clinical GvHD (Levine et al 2008). 

Treatment of chronic graft versus host disease 

Treatment for cGvHD depends on the severity of the disease and the number of organs affected. 

Patients with mild cGvHD with skin involvement are likely to respond to topical steroid 

treatment. Systemic corticosteroids with or without addition of other immunosuppressive agents 

are the most widely used firstline therapy for patients with moderate to severe cGvHD. 

Approximately 50% of patients do not respond or have inadequate control of disease with 

steroid treatment and require addition of another systemic therapy, or fail to taper 

corticosteroids (Axt et al 2019, Inamoto 2014, Garnett et al 2013). For patients with cGvHD 

who do not respond to steroids or are unable to taper steroids, the prognosis remains poor with 

a 5-year survival rate of 50 to 70%, necessitating the addition of other agents (Wolff et al 2011, 

Mawardi et al 2019). 

Second line treatment should be considered in patients who do not have adequate response to 

corticosteroids or do not tolerate corticosteroids and in those that cannot taper off steroids 

(Wolff et al 2011). According to the global treatment guidelines, various treatments with 

different modes of actions are accepted. The most common secondline agents globally used in 

clinical practice included ECP, low dose MTX, MMF, sirolimus, everolimus, infliximab, 

rituximab, imatinib, pentostatin, and ibrutinib. In addition, therapeutic agents including 

calcineurin inhibitors (CNIs), proteasome inhibitors, and tyrosine kinase inhibitors were 

included in the treatment guidelines. These agents may be used alone or in combinations with 

steroids. 
















































































































































