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Summary

Corticosteroids have an established role as the first-line
treatment of graft-versus-host disease (GvHD), but their
role in the prophylaxis of GVHD is less clear. At present,
corticosteroids are included in the prophylaxis regimens
only rarely. Studies of adding corticosteroid to the most
widely used prophylactic regimen, cyclosporine A and
a short course of methotrexate, have yielded conflict-
ing results, possibly due to differences in the treatment
schedule. In our earlier published randomized prospec-
tive study, the addition of methylprednisolone (MP) to
cyclosporine and methotrexate resulted in a markedly
reduced incidence of acute GvHD. No difference was
seen in the survival. In long-term follow-up of this study,

Introduction

Corticosteroids have an established role in the treatment of
graft-versus-host disease (GvHD). Practically all patients
who develop clinically significant acute GvHD after hemato-
poietic stem cell transplantation (HSCT) are primarily treat-
ed with corticosteroids, and about half of them show a good
response. However, the role of corticosteroids in the proph-
ylaxis of GVHD is much less clear. They have been used in
the prophylaxis in combination with a large number of other
drugs including cyclosporine A (CsA), tacrolimus, metho-
trexate (Mtx), mycophenolate mofetil, cyclophosphamide,
antilymphocyte globulin, and monoclonal ricin-combined
or other antibodies [1]. The proportion of allogeneic HSCT
patients given prophylactic corticosteroid has, however,
been low. Among the patients reported to the EBMT reg-
istry, overall approximately 4 per cent had received cortico-
steroid prophylaxis, and this proportion has been declining,
from about 10 per cent in the 1990s to approximately 2 per
cent in the most recent years.
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after a median follow-up of 24.5 years in living patients,
we observed a marked late non-relapse mortality among
the patients not given prophylactic MP, probably due to
higher incidence of chronic GVHD in this study arm. At
the end of the follow-up, 55% of the patients given MP
in the prophylaxis were alive, compared with 20% in the
control arm. These findings suggest that the role of corti-
costeroids in GvHD prophylaxis should be reevaluated.
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Studies on the addition
of corticosteroid to CsA + Mtx

The combination of cyclosporine and a short course of meth-
otrexate is the most widely used regimen for GvHD prophy-
laxis [2]. The addition of corticosteroid to this regimen has
been studied in a few prospective randomized trials. Storb
et al. [3] found that the addition of corticosteroid resulted
in an increased incidence of acute GvHD, whereas Atkinson
and coworkers [4] did not observe any significant effect. In
the study of Hoyt et al. [5] a delayed onset of acute GvHD
in the group given the triple prophylaxis was seen, but the
incidence remained similar to the control group.

We carried out a prospective randomized comparison of
CsA + Mtx + methylprednisolone (MP) vs CsA + Mtx in the
years 1989-1994 [6]. In this single-center study, 108 consec-
utive adult allogeneic transplant patients treated for a malig-
nant blood disease were randomized to receive CsA + Mtx
with (53 patients) or without MP (55 patients) for GvHD
prophylaxis. They received myeloablative conditioning
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based on total body irradiation (68 patients) or busulfan (40
patients) and a non-manipulated bone marrow graft from an
HLA-identical sibling donor. The schedule of MP adminis-
tration is shown in Table 1.

Table 1. Schedule of methylprednisolone
administration [6]

Days after transplantation Dose mg/kg/day
14-20 05

21-34 1.0

35-48 05

49-69 0.25

70-89 0.12

90-99 0.12 every other day
100-10 0.06 every other day
Doses of 0.25 mg/kg/day or more were divided in 2 parts

We saw a markedly and significantly reduced overall inci-
dence of acute GvHD in the MP+ arm (Fig. 1). Also the inci-
dence of grade II-IV acute GVHD was significantly reduced
(13% vs 36%). There was a non-significant trend towards a
lower incidence of chronic GvHD in the MP+ arm. The re-
lapse rates did not differ. There was no significant difference
in the survival rates (at 6 years 60 per cent and 51 per cent in
the MP + and MP- arms, respectively). In the MP+ group the
neutrophil recovery was faster, there were fewer infections,
and the hospitalization time was shorter. The total amount of
MP given was similar in the two arms due to markedly high-
er incidence of acute GvHD in the MP- arm and aggressive
GVHD treatment policy.
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Figure 1. Cumulative incidence of grade I-1V acute GvHD in
patients given or not given methylprednisolone (MP) [6]

We performed a long-term follow-up of the patients in our
study after a median follow-up of 24.5 (22.7-26.9) years in
living patients [1]. The overall survival had remained similar
in the study arms until 15 years post-transplantation (Fig. 2).
Thereafter the curves deviated; by the end of the follow-up
eleven patients had died in the MP- arm more than 15 years
after the transplantation, but no patient in the MP+ arm. The
mortality was due to non-relapse causes (Fig. 3), there was

no difference in the relapse rate. At the end of the follow-up,
55% of the patients were alive in the MP+ arm, compared
with 20% in the control arm.
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Figure 2. Overall survival of patients given or not given
methylprednisolone (MP) [1]
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Figure 3. Non-relapse mortality of patients given or
not given methylprednisolone [I]

In the patients who died in the MP- group more than 15
years post-transplantation, the causes of death were: bac-
terial infection in 3 patients, obstructive bronchiolitis in 1,
confirmed or probable cardiovascular cause in 3, and second
cancer in 4 patients.

We had detailed follow-up data of the patients for the first
ten years after the transplantation, and during this period the
prevalence of chronic GvHD was significantly lower in the
MP+ arm (Fig. 4). At ten years, 28% of the patients in the
MP- group but no one in the MP+ group had active chronic
GvHD. Of the eleven patients who had a late death in the
MP- arm, nine had had chronic GvHD. Of the remaining
two patients, one died suddenly of an obviously cardiovas-
cular cause, the other one of bacterial infection.
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Figure 4. Prevalence of chronic GvHD in patients given
or not given methylprednisolone (MP) [1]

Discussion

The effects of the addition of corticosteroid to CsA + MP
for GVHD prophylaxis have been conflicting in short-term
reports [3, 4, 5, 6]. The reasons remain uncertain, but some
possible factors can be identified. An important factor may
have been the timing of the corticosteroid administration. In
the two studies showing no useful effect of corticosteroid by
Storb et al. [3] and Atkinson et al. [4], the administration was
initiated at the time of the transplantation and given simulta-
neously with the other components of the regimen, whereas
in the studies of Ruutu et al. [6] and Hoyt et al. [5], corti-
costeroid was initiated only after the short course of Mtx.
It is possible that corticosteroid interfered with the effect
of the other prophylactic drugs. In the Seattle study [3] the
corticosteroid addition resulted in an increased incidence
of acute GvHD, but this effect disappeared if the corticoid
treatment was postponed to day 15 and started only after the
methotrexate course. Another factor may be the duration
of corticosteroid administration. In the studies by Storb et
al. [3] and Atkinson et al. [4], corticosteroids were given for
only 30-35 days, whereas in our study [6] this treatment was
given until day 110 and in that of Hoyt et al. [5] until day 100.
A third factor may be differences in the target CsA concen-
trations applied [6]. It looks likely that the conflicting results
of the corticosteroid addition to CsA + Mtx are at least partly
due to differences in the treatment schedule.

The cause of the difference between the study groups in
non-relapse mortality due to high late mortality in the MP-
group in our long-term follow-up study is not fully obvious,
but chronic GVHD is a likely candidate. The prevalence of
chronic GvHD was higher during the first ten years after the
transplantation in the group of patients not given cortico-
steroid.

Nine of eleven patients who died more than 15 years after
the transplantation had had chronic GvHD. The main caus-
es of death were infection, cardiovascular event and second
cancer. Immune deficiency associated with chronic GVHD
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is a major cause of morbidity and mortality from infections
[7]. Chronic GvHD has been shown to be a risk factor for
secondary malignancy [8, 9, 10], and active chronic GvHD is
associated with an increased risk of cardiovascular morbidi-
ty and mortality [7, 11].

The findings of our long-term study would naturally need
confirmation from other studies. However, to our knowl-
edge no study on this subject with a follow-up time long
enough to cover the time when the late complications took
place in our study has been published. Deeg and coworkers
[12] published a long-term follow-up of their randomized
study where the addition of MP to CsA prophylaxis had
been investigated. In the original publication [13] there was
significantly less grade II-IV acute GvHD and more chronic
GvHD in the MP+ arm, but no difference in the survival.
In the long-term follow-up, the median follow-up time was
only six years, and no effect of the corticoid addition on the
survival was seen. This is in line with our study with the same
follow-up.

The prophylactic use of corticosteroid for GvHD is infre-
quent at present. This reflects the sparsity of documentation
to support such use and variable results in the literature. Our
study of the addition of corticosteroid to the combination
CsA + Mtx, demonstrating a marked decrease in the inci-
dence of acute GvHD, also showed a beneficial effect on
long-term survival, most likely by reducing chronic GvHD
and its consequences. These findings suggest that the role of
corticosteroids in GvHD prophylaxis should be reevaluated,
as also suggested in another transplant setting, haploidenti-
cal transplantation [14, 15, 16].
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Wrpatot nu ponb KOpTUKOCTEPOMAbI B NPOPUIaKTUKe

PTNX?

Tananu Pyyty

MHCTI/ITYT KIIMHNYECKUX I/ICC)'ICI[OBaHI/IﬁI, yHI/IBepCI/ITeTCKI/Iﬁ TOCIUTa/b XeTbCUHKH, qDI/IHHHHI[I/IF[

12

Pe3slome

KopTukocreponsibl UTpaoT ONpeeleHHYI0 POb B Ka-
4YecTBe TePaNNy MepBOil MMHNM PeaKIUM «TPaHCIIaH-
Tat npotus xo3suHa» (PTIIX), HO X 3HaueHue B IPO-
¢dumaxtuke PTIIX Mmenee sicHo. B Hactosimee Bpemst
KOPTMKOCTEPON/IbI INIIb B PENKMUX CIy4asX BKIIOYAIOT
B IIpoduIaKTHIecKye pexxnmbl. ViccmegoBaHns 1o Jo-
0aBTIeHMI0 KOPTMKOCTEPOUJOB B Hambomee IMIMPOKO
IpYMeHseMble PeXMMbI TIPOGIIAKTUKY, C IIUKIOCIO-
PMHOM A ¥ KODOTKMM KypCOM MEeTOTpPeKcaTa IPUBOJ-
71 K IPOTMBOPEYUBBIM Pe3y/IbTaTaM, BEPOSATHO — 13-32
pasnmumit B cxeMe JieueHNs. B HaureM panee omy6mu-
KOBaHHOM PaHIOMM3MPOBAHHOM IIPOCIIEKTMBHOM MC-
clenoBaHMY, HobOaBieHNe MeTuanpenHusonoHa (MII)
K IVIK/IOCHOPMHY ¥ METOTPEKCaTy BelO K 3Ha4MTesb-
HOMY CHIDKeHUI0 4acToTnl ocTpoit PTIIX. He ormeya-
7I0Ch pasIuyuMii 1o BbDKMBaeMocTu. IIpu pgonrocpod-
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HOM 0OC/TIEOBaHMI B 9TOM MCC/IENOBaHMIA, TTOCe 24,5
JIeT HaOJIIOfeHISl y SKMBYINUX MAlYleHTOB MBI OTMeYasIl
CYIIeCTBEHHYIO MTO3/JHIOI0 CMEPTHOCTD, HE CBA3aHHYIO C
penuauBamMy, Cpeiy NalyieHTOB, KOTOPbIe He IOTyYan
npo¢uaaktuky MII, BepoATHO — u3-3a 60/Iee BBICOKOI
JacToThl XpoHnmdeckort PTIIX B aToil VMM MCCIeRo-
Bauus. I1o oKOHYaHUM HabmomeHusa, 55% MMaleHToB,
KoTopsiM HasHadamy MIT st mpodwmmakTuky, ObUm
JKIBBI, TI0 CpaBHeHMIO C 20% B KOHTPOJIbHOM TpPYIIE.
STV HaXOAKY IPEAIONATaioT, YTO POIb KOPTUKOCTEPO-
upoB B npo¢dunaktuke PTIIXT cnepyer mepeoneHUT.
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