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Background/Aims: The treatment for steroid-refractory acute graft versus host dis-
ease (GVHD) after allogeneic stem cell transplantation (allo-SCT) needs to be stan-
dardized. We report our clinical experience with etanercept for steroid-refractory
acute GVHD.

Methods: Eighteen patients who underwent allo-SCT and presented with ste-
roid-refractory acute GVHD at Ajou University Hospital were studied retrospec-
tively. They were given 25 mg of etanercept subcutaneously twice weekly for 4
weeks. The clinical responses were evaluated with regard to the severity of acute
GVHD.

Results: The median patient age was 43.5 years. Using nonparametric tests, etaner-
cept had a down-grading effect on acute GVHD (p = 0.005), although no patient ex-
perienced complete remission. Partial responses were seen in 80%, 17%, and 57% of
grade II to IV patients, respectively. Skin and gut GVHD were well controlled with
etanercept, whereas hepatic GVHD was not. Four patients died of fatal infections.
No factors affecting the clinical outcome of etanercept were identified.
Conclusions: Etanercept has a modest effect on steroid-refractory acute GVHD af-
ter allo-SCT, with tolerable side effects.
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INTRODUCTION

roid-refractory acute GVHD is dismal, with a mortality
rate of approximately 70% [4]. Over the past decade,

Despite the advances in medications and techniques
that support allogeneic hematopoietic stem cell trans-
plantation (allo-SCT), acute graft versus host disease
(GVHD) remains a major cause of morbidity and mor-
tality, reducing the survival benefit of transplantation.
Although prophylaxis strategies have lowered the prev-
alence of acute GVHD, 35% to 50% of transplant pa-
tients still develop from acute GVHD. Corticosteroids
have been the standard initial treatment for grades II to
IV acute GVHD, with 25% to 41% of complete response
(CR) rates [1-3]. However, the prognosis of corticoste-
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numerous drugs for managing acute GVHD have been
tested. However, randomized phase III trials are nec-
essary to document the clinical benefit of those drugs
over corticosteroids.

Two therapeutic approaches to steroid-refractory
acute GVHD are available. One is based on cytotoxic
agents that kill effector T cells, such as antithymocyte
globulin, OKT3, or mycophenolate mofetil (MMF). The
other is based on inhibiting the cytokines involved in
the pathogenesis of acute GVHD, including antibodies
against tumor necrosis factor o (TNF-o) and interleukin
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(IL)-2 or IL-1 antagonists [5,6]. Of these, TNF-o. is a cen-
tral cytokine in acute GVHD and is strongly implicated
in its intestinal and cutaneous manifestations. This has
led to studies of the use of antibodies against TNF in
the prophylaxis and treatment of acute GVHD.

Etanercept is a fusion protein consisting of two iden-
tical chains of the human TNF receptor py5 monomer
fused with the Fc domain of human IgGa. It binds to
soluble TNF-0, neutralizing its activity. Preclinical data
indicate that etanercept blocks lymphotoxin, formerly
known as TNF-B3, which destroys cells during acute
GVHD via the TNF receptor pathway, without activat-
ing donor T cells [7]. Etanercept reduces the risk of
infection compared to infliximab due to its minimal
cytotoxic effect on phagocytic cells expressing surface
TNF-o. [8]. Therefore, there are many reports on the use
of etanercept to treat acute GVHD.

We report our experience regarding the clinical ef-
ficacy and safety of etanercept, a recombinant human
soluble tumor necrosis factor receptor fusion protein,
in treating steroid-refractory acute GVHD after al-
lo-SCT in patients with hematological diseases.

METHODS

Patients

We reviewed the medical records of 18 consecutive adult
allo-SCT patients who received etanercept (Enbrel, Pfiz-
er, Seoul, Korea) to treat steroid-refractory acute GVHD.
The clinical outcomes, including acute GVHD and un-
derlying diseases, responsiveness to etanercept, overall
survival after transplantation, and clinical parameters
related to the administration of etanercept were re-
viewed retrospectively.

The allo-SCT was performed between June 2007 and
March 2009 at Ajou University Hospital. The patients’
characteristics are described in Table 1. As preparative
regimens, two patients with severe aplastic anemia (SAA)
were given cyclophosphamide (Cy) and thymoglobulin
and five patients with acute leukemia or myelodysplas-
tic syndrome (MDS) were given busulfan-cyclophos-
phamide (BuCy). Reduced intensity stem cell transplan-
tation (RIST; busulfan + fludarabine + thymoglobulin)
was used in eight patients, including one patient with
comorbid disease and seven patients as salvage therapy
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Table 1. Patients’ characteristics

Characteristic Value
Male/Female 13/5
Age at transplant, yr (range) 43.5 (20—63)
Diagnosis

AML 7

MM 4

SAA 3

ALL 2

Others 2

Source of stem cells
BM/PBMC 414

Preparative regimen

Conventional 10

Reduced intensity 8
Type of donor

Sibling/Unrelated 9/9
Combination

Male recipient/Female donor 8

Cell count, mean + SD

TNC, x 10°/kg 6.25£3.3
MNC, x 10%/kg 5.04%3.1
CD34, x 10°/kg 278 £1.3
Disease status at HSCT®
CR1 7
CR2 1
Relapse1 2
PR 3

The majority of the population had a normal karyotype
using the G-banding technique. All of the patients received
stem cells from HLA-identical donors and there was no
failed engraftment. Almost 100% donor chimerism was
achieved.

AML, acute myeloid leukemia; MM, multiple myeloma;
SAA, severe aplastic anemia; ALL, acute lymphoblastic leu-
kemia; BM, bone marrow; PBMC, peripheral blood mono-
nuclear cell; TNC, total nucleated cell; MNC, mononuclear
cell; HSCT, hematopoietic stem cell transplantation; CR,
complete response; PR, partial response.

iCases of acute leukemia and multiple myeloma were in-
cluded.

after failure of a first transplantation (one patient with
prior allo-SCT and the others with prior auto-SCT).
Thymoglobulin was administered for RIST and for
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conditioning aplastic anemia.

Acute GVHD prophylaxis and treatment

The GVHD prophylaxis consisted of cyclosporin A (CsA;
3 mg/kg/day intravenously; Sandimun, Norvatis, Seoul,
Korea) and a short course of methotrexate (MTX; 15
mg/m* on D+1 and 10 mg/m* on D+3, D+6, and D+11)
in all cases; the MTX was omitted on D+11 in the RIST
setting. If no GVHD developed, the CsA was to be ta-
pered off by day 100. The first-line therapy for acute
GVHD was a combination of CsA + steroid or FK506 +
steroid at a dose equivalent to 2 mg/kg/day of methyl-
prednisolone in nine and seven patients, respectively.
The physicians changed the oral CsA to intravenous
FKs506 injection in the seven patients who could not
take CsA easily on schedule. One myeloma patient who
tapered off CsA rapidly after transplantation because of
sustained M-protein was treated with steroid alone for
his acute GVHD. The assessment and grading of acute
GVHD was based on the clinical findings and followed
previous reports [9-11].

Response evaluation of etanercept

Steroid refractoriness was defined as a progression of’
acute GVHD or no improvement in acute GVHD after
at least 7 days of immunosuppressive therapy, including
2 mg/kg/day of methylprednisolone. Steroid-dependent
patients were excluded from the analysis. The patients
were given 25 mg of etanercept subcutaneously twice
weekly for 4 weeks. The response was evaluated 4 weeks
after starting the etanercept and the overall response
was calculated as the sum of the organ-specific acute
GVHD.

A CR was defined as the complete resolution of all
manifestations of acute GVHD in all evaluable organs
within 4 weeks of initiating the etanercept. A partial re-
sponse (PR) was defined as a decrease in the severity of
GVHD by at least 1 overall grade without deterioration
of any organ system. New involvement of acute GVHD
in any organ was considered progressive disease [8].

Supportive care

All patients were given prophylaxis with oral quinolone,
itraconazole, and acyclovir starting with conditioning
therapy until D+28. The daily administration of an-
tituberculosis (rifampin and isoniazid) and an anti-
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protozoal drug (trimethoprim-sulfamethoxazole) was
stopped immediately after the stem cell infusion and
was changed to twice weekly after engraftment. Next,
granulocyte-colony stimulating factor (G-CSF; Grasin,
Kyowa Hakko Kirin, Tokyo, Japan) was given at a dose
of 10 mg/kg/day subcutaneously to help the patients
recover from neutropenia (absolute neutrophil count <
s00/mm’). No antibiotics or antifungals were adminis-
trated for prophylaxis during or after etanercept thera-

py-

Statistical analysis

The GVHD grades before and after etanercept treat-
ment were compared using the nonparametric Wil-
coxon signed-rank test. The relationships between the
clinical parameters and the response to etanercept were
analyzed using logistic regression. All statistical analy-
ses were conducted using SPSS version 13.0 (SPSS Inc.,
Chicago, IL, USA).

RESULTS

Patients’ characteristics

The median patient age was 43.5 years (range, 20 to 63),
with males comprising 72.2% of the population. The
transplantation data are shown in Table 1. There were
seven patients with AML, four with multiple myeloma,
three with SAA, two with acute lymphoblastic leuke-
mia (ALL), and one patient each with MDS and chronic
idiopathic myelofibrosis. The median interval from
diagnosis to allo-SCT was 238.5 days. Fourteen patients
received peripheral blood stem cells as a source of he-
matopoietic stem cells and unrelated transplantation
was performed in nine patients. Transplantation from a
female donor to a male patient occurred in eight cases.
The initial treatment of acute GVHD was prednisone +
FKs506 in nine patients, prednisone + CsA in seven pa-
tients, and prednisone alone for one patient. The medi-
an days to starting etanercept from the documentation
of steroid-refractoriness was 24 days and the median
dose of etanercept was 100 mg (range, 25 to 200).

Response
Eighteen patients who received etanercept to treat
grade II to IV acute GVHD were enrolled in the anal-
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ysis and were evaluable for response. Nine of the pa-
tients responded to etanercept (50% response rate).
Thirteen patients had grade III or IV acute GVHD
with a 38.5% response rate (5/13). Ten patients received
four to eight of the planned eight doses (median four
doses) of etanercept. Using a nonparametric test to
compare before and after treatment, etanercept had a
downgrading effect on acute GVHD (p = 0.022). The in-
cidence of higher grade skin and gut GVHD decreased
significantly after administering etanercept (p = o0.001
and p = o.o11, respectively), while the incidence of liver
GVHD did not change. In terms of the overall grade of
acute GVHD, no patient had a CR, while a PR occurred
in 80% of the grade II patients and 57% of the grade IV
patients. Only 17% of the patients with grade III acute
GVHD responded to etanercept therapy (Table 2). One
patient who received tandem allo-SCT died of acute
GVHD and two of six patients with auto-allo-SCT are
alive with improved acute GVHD grades and resulting
limited chronic GVHD. The steroid dose could be re-
duced by more than 50% in eight of the nine patients
who showed a clinical response.

Complications
Fifteen infections occurred in 12 patients. The lungs

Table 2. Data on graft versus host disease
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were the most common site of infection (8 of 15) and
one case each of esophagitis, meningitis, and intra-ab-
dominal abscess was documented. Candidemia was
observed in two patients. Two patients developed cy-
tomegalovirus reactivation that required pre-emptive
ganciclovir treatment. Six patients experienced bleed-
ing episodes, which were controlled without surgical
intervention, except for one patient who died of an
intracranial hemorrhage. The gastrointestinal tract was
the most frequent site of bleeding.

Survival

Five of 18 patients are currently alive, with a median
follow-up of 737.5 days (range, 497 to 1,139) after trans-
plantation. Patients not responding to etanercept treat-
ment had 100% mortality with a median survival of 92
days (range, 45 to 462) after transplantation, whereas
the responders had a 55.6% survival rate. Five patients
died of worsening acute GVHD, three patients died of a
relapse of their underlying diseases (AML, n = 2; ALL, n
= 1), and four patients died of pulmonary infection, in-
cluding one patient who also had pulmonary aspergil-
losis. One patient died of an intracranial hemorrhage.
In summary, five patients died of GVHD and three of
them showed no response, resulting in the worsening

. Response
Variable
CR PR SD/PD

Organ GVHD

Skin 1(6) 9(563 5(313)

Gut 5(35.7) 2(143 7(50)

Liver 5(35.7) - 9(643)
Overall grade IT - 4(80) 1(20)
Overall grade IIT - 1(16.7) 5(83.3)
Overall grade IV - 4(57.1) 3(42.9)

Change in the grade of acute GVHD
(before vs. after etanercept)

Two-tailed exact significance
Wilcoxon signed-rank test

Hepatic GVHD
Skin GVHD

Gut GVHD

Total acute GVHD

NS
0.001
0.011

0.022

CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; GVHD, graft versus host disease; NS,

not significant.
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of acute GVHD. Another two of five patients respond-
ed to etanercept initially, but eventually experienced a
flared acute GVHD and subsequently died of extensive
chronic GVHD.

Clinical parameters

No clinical parameter affected the response rate of
etanercept, including patient characteristics, transplan-
tation kinetics, acute GVHD outcomes, and various data
related to etanercept. Disease status at transplantation
did not affect the response rate to etanercept in the
seven patients with AML. The statistical significance of’
disease status as a clinical parameter could not be ana-
lyzed in the patients with ALL, SAA, MDS, and myelo-
fibrosis because of the extremely small sample sizes of
the subgroups.

DISCUSSION

Our data demonstrated the clinical efficacy and safe-
ty of etanercept for treating steroid-refractory acute
GVHD. The overall response rate was 50%, similar to
that reported previously [2], but somewhat inferior to
the response rate when combined with daclizumab
[12]. There were several reasons for our low response
rate. Only 10 of the 18 patients received a total etaner-
cept dose of at least 100 mg. Five of the eight patients
who received less than 100 mg did not have a chance
to switch to other immunosuppressive drugs because
of active infections. Another possible reason for the
relatively low response rate might be because some of
the patients were very high risk. Eight patients who un-
derwent RIST had advanced disease having already ex-
perienced a failed conventional allo-SCT or auto-SCT.
In addition, the median time to starting etanercept
from the documentation of steroid refractoriness of
acute GVHD was 17 days. The prompt administration
of etanercept is believed to improve the response rate
because the effect of etanercept at blocking the TNF-o.
receptor is worse when donor T cells are already acti-
vated [2,13].

Comparing the grade of acute GVHD before and after
etanercept, skin and gut GVHD improved significant-
ly (p < 0.001 and p = o.011, respectively), while hepatic
GVHD was not affected. As our data and reports show,
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the effectiveness of etanercept, a TNF-a blocker, can be
limited to gut and skin GVHD |[2,8,14]. This result might
be due to the fact that hepatic GVHD is predominantly
mediated by Fas ligand, while skin and gut GVHD are
mediated by TNF-a [15).

The PR rate of grade IV patients (57.1%) was higher
than that of grade III (17%). This was likely because six
of the seven patients with grade IV acute GVHD had
grade IV skin GVHD, whereas two of the six grade III
patients had grade II-IIT hepatic GVHD.

We observed a steroid-sparing effect of etanercept;
eight of nine patients who showed a clinical response
achieved a steroid dose reduction exceeding 50%

All of the etanercept nonresponders died, while five
of nine responders are still alive. In addition, two of the
deaths in the responders group were due to the relapse
of an underlying disease, sepsis and bleeding, and not
to acute GVHD. In our series, the majority of patients
died merely from worsening of the acute GVHD, with-
out infectious complications. Three patients developed
fungal infections (two cases of candidiasis and one case
of invasive aspergillosis), resulting in one death. Infec-
tion was the second leading cause of death following
acute GVHD itself, and fungal sepsis comprised 25%
of all fatal infections. Since previous studies combined
other immunosuppressive agents with etanercept to
treat steroid-refractory acute GVHD, a direct compari-
son of infectious complications between those reports
and our data is inappropriate [12,16]. However, com-
pared with infectious mortalities of 52.4% (11/21) [12]
and 31.3% (5/16) [17], our series had relatively low infec-
tious mortality (22.2%, 4/18). We hope that prophylactic
antifungal agents will reduce the mortality related to
fungal infections.

A relatively low response rate combined with the rel-
atively low mortality from infectious complications re-
sulted in a 27.8% overall survival, which is comparable
to the reports mentioned above. To treat steroid-refrac-
tory acute GVHD, especially grade III or IV, profound
immunosuppression causes fatal complications that
conceivably negate the advantage of controlling the
acute GVHD. Of the seven patients with grade IV acute
GVHD, four responded to etanercept and two are cur-
rently alive.

As stated to earlier, etanercept had a response rate
similar to other second-line drugs, particularly in gut
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and skin GVHD, and relatively fewer complications re-
lated to infections. Etanercept is more expensive than
nonspecific immunosuppressants such as MMF or
tacrolimus; however, it prevents unwanted changes in
many complicated in vivo pathways because it acts only
at the TNF-a receptor. Thus etanercept can be adminis-
tered to patients who are at risk of fatal infections.

In conclusion, although our study had several limita-
tions, such as being a retrospective cohort review with a
very small sample size, etanercept as a treatment for ste-
roid-refractory acute GVHD appears to have a modest
response rate, few fatal complications, and significant
survival benefit. Further study of this immunosuppres-
sive regimen in a larger patient cohort is needed.

KEY MESSAGE

1. Tumor necrosis factor o blocker can down grade
steroid-refractory acute graft versus host disease
significantly.

2. Etanercept prolongs overall survivals of patients
with steroid-refractory acute graft versus host
disease particularly gut and skin.
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