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Oral Beclomethasone Dipropionate
for the Treatment of Steroid-refractory
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Acute graft-versus-host disease (GVHD) is one of the most severe complications following allogeneic
stem cell transplantation (SCT), and involvement of the gut has been associated with increased mortality
and a poorer response to high-dose systemic corticosteroids. For over a decade, oral beclomethasone dipro-
pionate (BDP) has been studied in the treatment of acute gastrointestinal GVHD, as a monotherapy, or
in combination with systemic corticosteroids. Here we report, for the first time in Korea, the efficacy
of oral BDP (8 mg/day for 25 days) in 3 adults with acute lymphoblastic leukemia who developed ste-
roid-refractory gastrointestinal GVHD (grade III) after myeloablative conditioning SCT (1 matched sibling
transplant, 2 matched unrelated transplants). All patients responded completely to oral BDP treatment.
Oral BDP is safe and effective for the control of steroid-refractory acute gastrointestinal GVHD. (Korean
J Hematol 2009;44:304-309.)
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acute graft-versus-host disease

INTRODUCTION

Allogeneic stem cell transplantation (SCT) has
been an established treatment for various malig-
nant and nonmalignant hematopoietic diseases.
However, despite post-transplant immunosuppre-
ssion, between 35% and 70% of patients still ex-
perience acute graft-versus-host disease (GVHD),
with more than 35% of these patients requiring
additional immunosuppressive therapy.” Systemic

steroids are considered first-line treatment for
acute GVHD; however, <50% of patients with
grade II-IV acute GVHD achieve clinically rele-

) Patients with incomplete res-

vant responses.’
ponses or failure to respond require an additional
course of systemic steroids or other immunosu-
ppressive drugs, which is associated with develop-
ment of severe complications such as opportunistic
infections. Incorporation of steroid-sparing regi-
mens have been a critical issue, and for over a

decade, oral beclomethasone dipropionate (BDP)
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has been studied in the treatment of acute
gastrointestinal GVHD, as a monotherapy or in
combination with systemic corticosteroids.””

Oral BDP is a topically active corticosteroid
with low absorption into the systemic circulation,
which minimizes many of the deleterious side
effects associated with systemic corticosteroids.
Randomized trials have demonstrated that oral
BDP is safe and effective in treating acute
gastrointestinal GVHD when used with a short
induction course of prednisone, reducing the risk
of GVHD treatment failure and the risk of 1-year
mortality after randomization.*”

However, the efficacy of oral BDP has never
been reported in Korea. Herein, we report on the
efficacy of oral BDP (8 mg/day for 25 days) in
3 adults with acute Iymphoblastic leukemia
(ALL) who developed steroid-refractory gastroin-
testinal GVHD (grade III) after myeloablative
conditioning SCT (1 matched sibling transplant,
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2 matched unrelated transplants). Definitions for
steroid-refractory gastrointestinal GVHD were as
follows: (1) progression of GVHD after 3 days of
steroid administration, (2) no clinical or bioche-
mical changes after 7 days, or (3) incomplete

response after 14 days of steroid treatment.”

CASE REPORT
1. Patient 1

A 26-year-old female with Philadelphia chromo-
some-positive ALL was transplanted from a fully
matched, unrelated donor after complete induc-
tion and one cycle of a consolidation treatment
course. The patient received unmodified peripheral
blood stem cells following total body irradiation
(TBI)-based myeloablative conditioning regimen
(TBI 13.2 Gy + cyclophosphamide 120 mg/kg).
GVHD prophylaxis was attempted by administra-
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tion of tacrolimus plus a short course of standard
dose methotrexate. The tacrolimus was controlled
with maintenance of blood levels between 5 and
15 ng/mL. On day 71 following SCT, the patient
developed acute gastrointestinal GVHD (grade
I1D).

Sigmoidoscopy fiding showed patchy erythe-
mas with pale colonic mucosa at S-colon with
acute gastrointestinal GVHD histological features.
Despite the use of methylprednisolone (2 mg/kg/
day, i.v.) and the addition of mycophenolate
mofetil (MMF; 1,000 mg/day, p.o.) after 7 days,
Under the
diagnosis of steroid-refractory acute gastrointes-
tinal GVHD (grade III), oral BDP ( 8 mg/day for
25 days) was started on day 92 following SCT.
The patient showed a gradual improvement in

the patient showed no response.

GVHD-related symptoms, and finally achieved a
complete response (CR) on day 146 following
SCT. At present, the patient is alive, and in a
disease-free status (181 days after SCT) (Fig. 1).

2. Patient 2

A 38-year-old male with precursor B-ALL was
transplanted from a fully matched sibling donor
after complete induction and one cycle of consoli-
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dation treatment courses. The patient received
unmodified bone marrow stem cells following a
myeloablative conditioning regimen (TBI 13.2
Gy+cyclophosphamide 120 mg/kg). GVHD pro-
phylaxis was attempted by administration of
cyclosporine plus a short course of standard dose
methotrexate. The cyclosporine was controlled
with maintenance of blood levels between 150
and 300 ng/mL. On day 45 following SCT, the
patient developed acute gastrointestinal GVHD
(grade III). Sigmoidoscopy fiding showed a nor-
mal appearance but histological features were
consistent with acute gastrointestinal GVHD. Despite
the use of methylprednisolone (2 mg/kg/day, i.v.)
and MMF (1,000 mg/day, p.o.), the patient showed
no response. Under the diagnosis of steroid-
refractory acute gastrointestinal GVHD (grade
III), oral BDP (8 mg/day for 25 days) was started
on day 59. The patient finally achieved CR on
day 92 following SCT. At present, the patient is
alive, and in a disease-free status (140 days after
SCT) (Fig. 2).

3. Patient 3

A 15 year-old male with precursor B-ALL was
transplanted from a fully matched, unrelated
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donor after complete induction and one cycle of
consolidation treatment courses. The patient received
unmodified bone marrow stem cells following a
myeloablative conditioning regimen (TBI 13.2
Gy+cyclophosphamide 120 mg/kg). GVHD pro-
phylaxis was attempted by administering tacro-
limus plus a short course of standard dose metho-
trexate. The tacrolimus was controlled with main-
tenance of blood levels between 5 and 15 ng/mlL.
On day 31 following SCT, the patient developed
acute gastrointestinal GVHD (grade III). The
colonic mucosa showed a normal appearance on
sigmoidoscopy but histological features were con-
sistent with acute gastrointestinal GVHD. Despite
the use of methylprednisolone (8 mg/kg/day, i.v.)
and MMF (1,000 mg/day, p.o.), the patient showed
no response. Under the diagnosis of steroid-
refractory acute gastrointestinal GVHD (grade
III), oral BDP (8 mg/day for 25 days) was started
on day 39. The patient finally achieved CR on
day 79 following SCT. At present, the patient is
alive, and in a disease-free status (98 days after
SCT) (Fig. 3).

DISCUSSION

Systemic steroids are considered the gold

patient 3.

standard in first-line treatment of acute GVHD,
Unfortunately, <50% of patients with grade
II-IV acute GVHD achieve continuing responses
after initial therapy. Involvement of the gut is
associated with a particularly poor response to

) Treatment

high-dose systemic corticosteroids.”
with an additional course of systemic steroids or
other immunosuppressive drugs has limitations
associated with development of severe complica-
tions, such as opportunistic infection, which lead
to an increase in morbidity and mortality. More-
over, immunosuppressive drugs, including steroids,
may also hamper the antileukemic effect of the
graft. Therefore, whenever possible, acute GVHD
should be managed using organ specific thera-
peutic approaches to avoid systemic effects.

In accordance with this strategy, several studies
have demonstrated the efficacy and safety of oral
BDP in the treatment of acute gastrointestinal
GVHD, as a monotherapy, or in combination
with systemic corticosteroids.”™ A phase I trial
from the Fred Hutchinson Cancer Research Cen-
ter showed that oral BDP (8 mg/day for up to 28
days) for the treatment of biopsy-proven mild-to-
moderate acute gastrointestinal GVHD was safe
and effective. The overall beneficial response was
observed in 72% of 40 evaluable patients, and no
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patient presented with severe infection or adrenal
insufficiency.” This observation led to the subse-
quent design of phase II and III trials. In a
randomized, placebo-controlled phase II study,
the combination of oral BDP (8 mg/day for 30
days) and prednisone (1 mg/kg/day for 10 days)
was more effective than prednisone alone as
initial therapy for acute gastrointestinal GVHD
(response rate; 71% versus 41%, P=0.021)."

multicenter randomized, placebo-controlled, phase
III study demonstrated that oral BDP (total daily
dose, 8 mg BDP for 50 days) is safe and effective
in treating acute gastrointestinal GVHD when
used with an induction course of 10 days of
prednisone, allowing rapid tapering of prednisone
with fewer recurrences of GVHD. In their study,
the risk of GVHD treatment failure was reduced
by >60%, and the risk of 1-year mortality after
randomization by 45% in the oral BDP group.”

In Korea, however, no reports have demon-
strated the efficacy of oral BDP in the setting of
acute gastrointestinal GVHD. In our 3 cases, oral
BDP (8 mg/day for 25 days) was added for
control of steroid-refractory acute gastrointestinal
GVHD (grade III). All patients were evaluated
with an endoscopic mucosal biopsy and stool
study in order to exclude infectious etiologies
(e.g., cytomegalovirus enterocolitis). Despite the
use of oral BDP for 25 days (due to a cost
problem), patients’ GVHD symptoms and signs
were completely resolved, so that the dosage of
systemic steroid could be tapered-off without
flares of GVHD. Further long-term studies with
a sizable population are needed to clarify the
optimal patient criteria, as well as the optimal
starting time and duration of oral BDP.

The beneficial effect of topical corticosteroids
is a lower frequency of severe adverse events,
including serious infections and clinical adrenal
insufficiency. Oral BDP is metabolized in intes-
tinal mucosa and the liver to beclomethasone-17-
monopropionate, which has an approximately
25-fold greater glucocorticoid receptor binding
activity than BDP; therefore, BDP does not

appear in the systemic circulation. As a result of
this metabolism, oral BDP is a topically active
corticosteroid with low absorption into the sys-
temic circulation, minimizing many of the delete-
rious side effects associated with systemic cortico-
steroids.”” According to Baehr et al,”’ 60% of
evaluable patients had biochemical evidence of
adrenal axis suppression, but showed no clinical
symptoms of adrenal insufficiency. Two recent
studies on long-term use of oral BDP also demon-
strated little evidence of clinical adrenal insuffi-
ciency.”” Moreover, these studies demonstrated
a lower incidence of activation of life-threatening
infections in the oral BDP group. Although we
did not check biochemical profiles of adrenal
function, all 3 cases showed no evidence of
clinical adrenal insufficiency or severe infection.
In a phase IIII study, the only adverse events of
erythema, arthralgia, cushingoid feature, dehyd-
ration, leukocytosis and hyperbilirubinemia were
reported with higher incidence in the BDP group
compared to placebo with a ratio superior to 1.5.”

In summary, oral BDP is safe and effective for
control of steroid-refractory acute gastrointestinal
GVHD. Our experience provides a rationale for
incorporation of steroid-sparing regimens for
control of acute gastrointestinal GVHD.
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