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O R I G I N A L R E S E A R C H

Extracorporeal photopheresis in the treatment of acute
graft-versus-host disease: a single-center experience

Riitta Niittyvuopio, Eeva Juvonen, Jouni Heiskanen, Vesa Lindstr  om, Anne Nihtinen,

Leila Sahlstedt, and Liisa Volin

BACKGROUND: Steroid-refractory acute graft-versus-
host disease (aGVHD) is a serious complication after
hematopoietic stem cell transplantation. The long-term
outcome of the patients is poor. Various
immunosuppressive agents have been proposed as the
second-line therapy but none of them has turned out
more effective than the others. Extracorporeal
photopheresis (ECP) is a treatment option that does not
predispose the patients to severe side effects of the
immunosuppressive drugs.
STUDY DESIGN AND METHODS: We analyzed the
treatment results of ECP in 52 patients with steroid-
refractory or steroid-dependent aGVHD. Eighty-one
percent of the patients suffered from a severe, Grade III
or IV, aGVHD. ECP was started alone as the second-line
treatment in 23 patients and in combination with an
immunosuppressive drug in 18 patients. Eleven patients
received ECP as the third-line or later treatment.
RESULTS: A total of 62% of the patients responded,
with 48% achieving complete response. In the patients
with complete or partial response, the probabilities of
survival at 4 years were 54 and 17%, respectively. The
outcome of nonresponders was poor. The 1-year overall
survivals of the patients with ECP as the second-line
treatment either alone or in combination with an
immunosuppressive drug or as the third-line treatment
were 51, 28, and 18%, respectively. In multivariate
analysis, starting ECP no later than 10 days after the
start of the first-line treatment correlated with a good
response and a consequent survival benefit.
CONCLUSION: Extracorporeal photopheresis is an
effective and well-tolerated treatment that should be
considered as a second-line treatment for aGVHD.

A
cute graft-versus-host disease (aGVHD) is a
potentially fatal complication of allogeneic hema-
topoietic stem cell transplantation (alloHSCT).
The standard first-line treatment is a high-dose

steroid, either methylprednisone or methylprednisolone
(MP; 2-10 mg/kg/daily). 1 In approximately 40% to 50% of
the patients with aGVHD, the disorder is steroid refractory.
In these patients, the overall survival (OS) is only 17% at 2
years.2 Several treatments, such as mycophenolate mofetil,
infliximab, antithymocyte globulin (ATG), pentostatin,
alemtuzumab, and mesenchymal stem cells, have been
introduced but none of them has proved more effective
than the others. 3,4 Treatment with several immunosuppres-
sive drugs leads to a severe immunosuppression and
increases the risk of fatal complications.

Extracorporeal photopheresis (ECP) is a treatment
modality in which buffy coat cells are separated by centri-
fugation and sensitized with 8-methoxypsoralen. 5 The
cells are radiated with ultraviolet A light and returned to
the patient’s circulation. The mode of action of ECP is not

ABBREVIATIONS: aGVHD 5 acute graft-versus-host disease;

alloHSCT 5 allogeneic hematopoietic stem cell

transplantation; ATG 5 antithymocyte globulin; cGVHD 5

chronic graft-versus-host disease; CR 5 complete response;

ECP 5 extracorporeal photopheresis; HR(s) 5 hazard

ratio(s); MP 5 methylprednisolone; ORR(s) 5 overall

response rate(s); OS 5 overall survival; PR 5 partial

response.
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