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            Abstract
Extracorporeal photopheresis (ECP) has become a recognised treatment for steroid-refractory chronic GVHD (cGVHD), but the optimal frequency and duration of treatment are yet to be established. We report on 82 consecutive patients with mucocutaneous cGVHD who received a bimonthly regimen of ECP treatment for two consecutive days, which could be subsequently tapered to a monthly regimen depending on response. Patients were steroid-refractory, steroid-dependent or steroid-intolerant, and 29 (35%) had multiorgan involvement. The median duration of treatment was 330 days (42â€“987). The median number of ECP cycles was 15 (1.5â€“32). Response was assessed by clinical assessment and reduction in immunosuppression after 6 months. 69/82 (84%) had completed 6 months of ECP and 65/69 (94%) had â©¾50% improvement in symptoms and signs of cGVHD. A total of 77% of patients who completed 6 months of ECP had a reduction in immunosuppression dose and 80% had decreased their steroid dose (27.5% stopped, 30% had â©¾75% reduction, 17.5% had â©¾50% reduction and 25% had <50% reduction). OS at 3 years from the start of ECP was 69%. This study reports the largest series of patients receiving bimonthly ECP treatment for cGVHD, and confirms that ECP allows successful reduction of immunosuppression.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 12 print issues and online access
$259.00 per year
only $21.58 per issue

Learn more



Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more



Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1


Figure 2



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Randomized phase II trial of extracorporeal phototherapy and steroids vs. steroids alone for newly diagnosed acute GVHD
                                        
                                    

                                    
                                        Article
                                        
                                         04 January 2021
                                    

                                

                                Rohtesh S. Mehta, Roland Bassett, â€¦ Amin M. Alousi

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Extracorporeal photopheresis in acute and chronic steroidâ€‘refractory graft-versus-host disease: an evolving treatment landscape
                                        
                                    

                                    
                                        Article
                                         Open access
                                         24 September 2022
                                    

                                

                                Hildegard T. Greinix, Francis Ayuk & Robert Zeiser

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Extracorporeal photopheresis (ECP) improves overall survival in the treatment of steroid refractory acute graft-versus-host disease (SR aGvHD)
                                        
                                    

                                    
                                        Article
                                        
                                         09 November 2022
                                    

                                

                                Melhem M. Solh, Chloe Farnham, â€¦ Xu Zhang

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Lee SJ, Klein JP, Barrett AJ, Ringden O, Antin JH, Cahn JY et al. Severity of chronic graft-versus-host disease: association with treatment-related mortality and relapse. Blood 2002; 100: 406â€“414.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Sullivan KM, Shulman HM, Storb R, Weiden PL, Witherspoon RP, McDonald GB et al. Chronic graft-versus-host disease in 52 patients: adverse natural course and successful treatment with combination immunosuppression. Blood 1981; 57: 267â€“276.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Koc S, Leisenring W, Flowers ME, Anasetti C, Deeg HJ, Nash RA et al. Therapy for chronic graft-versus-host disease: a randomized trial comparing cyclosporine plus prednisone versus prednisone alone. Blood 2002; 100: 48â€“51.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Wolff D, Schleuning M, von Harsdorf S, Bacher U, Gerbitz A, Stadler M et al. Consensus conference on clinical practice in chronic GVHD: second - line treatment of chronic graft-versus-host disease. Biol Blood Marrow Transplant 2011; 17: 1â€“17.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Antin JH, Chen AR, Couriel DR, Ho VT, Nash RA, Weisdorf D . Novel approaches to the therapy of steroid-resistant acute graft-versus-host disease. Biol Blood Marrow Transplant 2004; 10: 655â€“668.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Stewart B, Storer B, Storek J, Deeg J, Storb R, Hansen J . Duration of immunosuppressive treatment for chronic graft versus host disease. Blood 2004; 104: 3501â€“3506.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Lee SJ, Kim HT, Ho VT, Cutler C, Alyea EP, Soiffer RJ et al. Quality of life associated with acute and chronic graft-versus-host disease. Bone Marrow Transplant 2006; 38: 305â€“310.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Bhatia S, Francisco L, Carter A, Sun CL, Baker KS, Gurney JG et al. Late mortality after allogeneic hematopoietic cell transplantation and functional status of long-term survivors: report from the Bone Marrow Transplant Survivor Study. Blood 2007; 110: 3784â€“3792.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Marshall SR . Technology insight: ECP for the treatment of GvHDâ€”can we offer selective immune control without generalized immunosuppression? Nat Clin Pract Oncol 2006; 3: 302â€“314.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Peritt D . Potential mechanisms of photopheresis in hematopoietic stem cell transplantation. Biol Blood Marrow Transplant 2006; 12: 7â€“12.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Bladon J, Taylor PC . Extracorporeal photopheresis: a focus on apoptosis and cytokines. J Dermatol Sci 2006; 43: 85â€“94.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Owsianowski M, Gollnick H, Siegert W, Schwerdtfeger R, Orfanos CE . Successful treatment of chronic graft-versus-host disease with extracorporeal photopheresis. Bone Marrow Transplant 1994; 14: 845â€“848.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Seaton ED, Szydlo RM, Kanfer E, Apperley JF, Russell-Jones R . Influence of extracorporeal photopheresis on clinical and laboratory parameters in chronic graft-versus-host disease and analysis of predictors of response. Blood 2003; 102: 1217â€“1223.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Foss FM, DiVenuti GM, Chin K, Sprague K, Grodman H, Klein A et al. Prospective study of extracorporeal photopheresis in steroid-refractory or steroid-resistant extensive chronic graft-versus-host disease: analysis of response and survival incorporating prognostic factors. Bone Marrow Transplant 2005; 35: 1187â€“1193.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Apisarnthanarax N, Donato M, KÃ¶rbling M, Couriel D, Gajewski J, Giralt S et al. Extracorporeal photopheresis therapy in the management of steroid-refractory or steroid-dependent cutaneous chronic graft-versus-host disease after allogeneic stem cell transplantation: feasibility and results. Bone Marrow Transplant 2003; 31: 459â€“465.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Messina C, Locatelli F, Lanino E, Uderzo C, Zacchello G, Cesaro S et al. Extracorporeal photochemotherapy for paediatric patients with graft-versus-host disease after haematopoietic stem cell transplantation. Br J Haematol 2003; 122: 118â€“127.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Rubegni P, Cuccia A, Sbano P, Cevenini G, CarcagnÃ¬ MR, Dâ€™Ascenzo G et al. Role of extracorporeal photochemotherapy in patients with refractory chronic graft-versus-host disease. Br J Haematol 2005; 130: 271â€“275.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Jagasia MH, Savani BN, Stricklin G, Engelhardt B, Kassim A, Dixon S et al. Classic and overlap chronic graft-versus-host disease (cGVHD) is associated with superior outcome after extracorporeal photopheresis (ECP). Biol Blood Marrow Transplant 2009; 15: 1288â€“1295.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Greinix HT, Volc-Platzer B, Rabitsch W, Gmeinhart B, Guevara-Pineda C, Kalhs P et al. Successful use of extracorporeal photochemotherapy in the treatment of severe acute and chronic graft-versus-host-disease. Blood 1998; 92: 3098â€“3104.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Smith EP, Sniecinski I, Dagis AC, Parker PM, Snyder DS, Stein AS et al. Extracorporeal photochemotherapy for treatment of drug-resistant graft-vs-host disease. Biol Blood Marrow Transplant 1998; 4: 27â€“37.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Rossetti F, Dallâ€™Amico R, Crovetti G, Messina C, Montini G, Dini G et al. Extracorporeal photochemotherapy for the treatment of graft-versus-host disease. Bone Marrow Transplant 1996; 18 (Suppl 2): 175â€“181.
PubMedÂ 
    
                    Google ScholarÂ 
                

	Perotti C, Del Fante C, Tinelli C, Viarengo G, Scudeller L, Zecca M et al. Extracorporeal photochemotherapy in graft-versus-host disease: a longitudinal study on factors influencing the response and survival in pediatric patients. Transfusion 2010; 50: 1359â€“1369.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Couriel DR, Hosing C, Saliba R, Shpall EJ, Anderlini P, Rhodes B et al. Extracorporeal photochemotherapy for the treatment of steroid-resistant chronic GVHD. Blood 2006; 107: 3074â€“3080.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Flowers ME, Apperley JF, van Besien K, Elmaagacli A, Grigg A, Reddy V et al. A multicenter prospective phase 2 randomized study of extracorporeal photopheresis for treatment of chronic graft-versus-host disease. Blood 2008; 112: 2667â€“2674.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Scarisbrick JJ, Taylor P, Holtick U, Makar Y, Douglas K, Berlin G et al. Photopheresis Expert Group. U.K. consensus statement on the use of extracorporeal photopheresis for treatment of cutaneous T-cell lymphoma and chronic graft-versus-host disease. Br J Dermatol 2008; 158: 659â€“678.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Pavletic SZ, Martin P, Lee SJ, Mitchell S, Jacobsohn D, Cowen EW et al. Measuring therapeutic response in chronic graft-versus-host disease: National Institutes of Health Consensus Development Project on Criteria for Clinical Trials in Chronic Graft-versus-Host Disease: IV. Response Criteria Working Group report. Biol Blood Marrow Transplant 2006; 12: 252â€“266.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Filipovich AH, Weisdorf D, Pavletic S, Socie G, Wingard JR, Lee SJ et al. National Institutes of Health consensus development project on criteria for clinical trials in chronic graft-versus-host disease: I. Diagnosis and staging working group report. Biol Blood Marrow Transplant 2005; 11: 945â€“956.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Akpek G, Zahurak ML, Piantadosi S, Margolis J, Doherty J, Davidson R et al. Development of a prognostic model for grading chronic graft versus host disease. Blood 2001; 97: 1219â€“1226.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Horwitz ME, Sullivan KM . Chronic graft-versus-host disease. Blood Rev 2006; 20: 15â€“27.
ArticleÂ 
    
                    Google ScholarÂ 
                


Download references




Acknowledgements
We would like to thank Dr Richard Szydlo for reviewing the statistical analysis and all the physicians in the transplant centres who referred patients to St Thomasâ€™ Hospital. These included The Royal Marsden Hospital, Guy's Hospital, University College Hospital, Royal Free Hospital, Hammersmith Hospital, Churchill Hospital (Oxford), Bristol Royal Infirmary, Great Ormond Street Hospital, King's College Hospital, St Bartholomew's Hospital and University Hospital of Wales.


Author information
Authors and Affiliations
	St John's Institute of Dermatology, St Thomasâ€™ Hospital, London, UK
F L Dignan,Â D GreenblattÂ &Â J J Scarisbrick

	Section of Haemato-oncology, The Royal Marsden Hospital, Surrey, UK
F L Dignan,Â M N PotterÂ &Â B E Shaw

	University College London Cancer Institute, London, UK
F L DignanÂ &Â B E Shaw

	Integrated Cancer Research (ICARSIS), London, UK
M Cox

	Department of Haematology, St Bartholomew's Hospital, London, UK
J CavenaghÂ &Â H Oakervee

	Centre for Haematology, Imperial College, London, UK
J F Apperley

	Department of Haematology, University College London, London, UK
A K Fielding

	Department of Haematological Medicine, King's College London Denmark Hill Campus, London, UK
A PagliucaÂ &Â G Mufti

	Department of Haematology, Guy's Hospital, London, UK
K Raj

	Department of Haematology, University Hospitals Bristol NHS Foundation Trust, Bristol, UK
D I Marks

	Department of Bone Marrow Transplantation, Great Ormond Street Hospital, London, UK
P Amrolia

	Department of Haematology, The Churchill Hospital, Oxford, UK
A PeniketÂ &Â P Medd


Authors	F L DignanView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	D GreenblattView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	M CoxView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	J CavenaghView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	H OakerveeView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	J F ApperleyView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	A K FieldingView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	A PagliucaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	G MuftiView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	K RajView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	D I MarksView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	P AmroliaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	A PeniketView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	P MeddView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	M N PotterView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	B E ShawView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	J J ScarisbrickView author publications
You can also search for this author in
                        PubMedÂ Google Scholar





Corresponding author
Correspondence to
                F L Dignan.


Ethics declarations

              
                Competing interests

                FLD has received research funding and honoraria from Therakos, a Johnson and Johnson company. JJS has received honoraria and speaker's fees from Therakos, a Johnson and Johnson company. BES has received research funding and speaker's fees from Therakos, a Johnson and Johnson company. JFA has received speaker's fees from Therakos, a Johnson and Johnson company. DG, MC, JC, HO, AF, AP, GM, KR, DIM, PA, AP, PM and MNP declare no conflict of interest. The sponsor had no involvement in study design, collection, analysis, interpretation of data, writing the report or in the decision to submit the paper for publication.

              
            

Rights and permissions
Reprints and permissions


About this article
Cite this article
Dignan, F., Greenblatt, D., Cox, M. et al. Efficacy of bimonthly extracorporeal photopheresis in refractory chronic mucocutaneous GVHD.
                    Bone Marrow Transplant 47, 824â€“830 (2012). https://doi.org/10.1038/bmt.2011.186
Download citation
	Received: 06 May 2011

	Revised: 08 August 2011

	Accepted: 10 August 2011

	Published: 19 September 2011

	Issue Date: June 2012

	DOI: https://doi.org/10.1038/bmt.2011.186


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	GVHD
	extracorporeal photopheresis
	chronic







            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Extracorporeal photopheresis in acute and chronic steroidâ€‘refractory graft-versus-host disease: an evolving treatment landscape
                                    
                                

                            
                                
                                    	Hildegard T. Greinix
	Francis Ayuk
	Robert Zeiser


                                
                                Leukemia (2022)

                            
	
                            
                                
                                    
                                        Longitudinal follow-up of response status and concomitant immunosuppression in patients treated with extracorporeal photopheresis for chronic graft versus host disease
                                    
                                

                            
                                
                                    	Marietta Nygaard
	Tonny Karlsmark
	Henrik SengelÃ¸v


                                
                                Bone Marrow Transplantation (2019)

                            
	
                            
                                
                                    
                                        Extracorporeal photopheresis with TC-V in Japanese patients with steroid-resistant chronic graft-versus-host disease
                                    
                                

                            
                                
                                    	Shinichiro Okamoto
	Takanori Teshima
	Koichi Miyamura


                                
                                International Journal of Hematology (2018)

                            
	
                            
                                
                                    
                                        State-of-the-art acute and chronic GVHD treatment
                                    
                                

                            
                                
                                    	Muhammad Omer Jamil
	Shin Mineishi


                                
                                International Journal of Hematology (2015)

                            
	
                            
                                
                                    
                                        Impact of extracorporeal photopheresis on skin scores and quality of life in patients with steroid-refractory chronic GVHD
                                    
                                

                            
                                
                                    	F L Dignan
	S Aguilar
	F J Child


                                
                                Bone Marrow Transplantation (2014)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Information
                                
                            
	
                                
                                    Open Access Fees and Funding
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    For Advertisers
                                
                            
	
                                
                                    Subscribe
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors and Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Bone Marrow Transplantation (Bone Marrow Transplant)
                
                
    
    
        ISSN 1476-5365 (online)
    
    


                
    
    
        ISSN 0268-3369 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        
    
    © 2024 Springer Nature Limited




    

    
    
    











    








