
cttjournal.com8

REVIEW ARTICLES

CTT JOURNAL | VOLUME 9 | NUMBER 1 | MARCH-APRIL 2020

Tapani Ruutu  
Clinical Research Institute, Helsinki University Hospital, Helsinki, Finland

Is there any role for corticosteroids
in GvHD prophylaxis?  

Cellular Th erapy and Transplantation (CTT). Vol. 9, No. 1, 2020
doi: 10.18620/ctt-1866-8836-2020-9-1-8-12

Submitted: 15 December 2019, accepted: 24 January 2020

Professor Tapani Ruutu, Biomedicum 2 C,
Tukholmankatu 8 C, 00029 HUS, Helsinki, Finland 

E-mail: tapani.ruutu@hus.fi 
 

Summary
Corticosteroids have an established role as the fi rst-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 confl ict-
ing results, possibly due to diff erences 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 diff erence was 
seen in the survival. In long-term follow-up of this study, 

aft er 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. Th ese fi ndings suggest that the role of corti-
costeroids in GvHD prophylaxis should be reevaluated.
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Introduction
Corticosteroids have an established role in the treatment of 
graft -versus-host disease (GvHD). Practically all patients 
who develop clinically signifi cant acute GvHD aft er 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. Th ey 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]. Th e 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.

Studies on the addition
of corticosteroid to CsA + Mtx
Th e combination of cyclosporine and a short course of meth-
otrexate is the most widely used regimen for GvHD prophy-
laxis [2]. Th e 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 signifi cant eff ect. 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. Th ey 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. Th e schedule of MP adminis-
tration is shown in Table 1. 

We saw a markedly and signifi cantly reduced overall inci-
dence of acute GvHD in the MP+ arm (Fig. 1). Also the inci-
dence of grade II-IV acute GvHD was signifi cantly reduced 
(13% vs 36%). Th ere was a non-signifi cant trend towards a 
lower incidence of chronic GvHD in the MP+ arm. Th e re-
lapse rates did not diff er. Th ere was no signifi cant diff erence 
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. Th e 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.

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

Table 1. Schedule of methylprednisolone
administration [6]

Days after transplantation Dose mg/kg/day

14-20 0.5

21-34 1.0

35-48 0.5

49-69 0.25

70-89 0.12

90-99 0.12 every other day

100-110 0.06 every other day

Doses of 0.25 mg/kg/day or more were divided in 2 parts
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Figure 1. Cumulative incidence of grade I-IV acute GvHD in 
patients given or not given methylprednisolone (MP) [6]

no diff erence 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.

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, 
confi rmed or probable cardiovascular cause in 3, and second 
cancer in 4 patients.

We had detailed follow-up data of the patients for the fi rst 
ten years aft er the transplantation, and during this period the 
prevalence of chronic GvHD was signifi cantly 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.

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 [1]
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Figure 4. Prevalence of chronic GvHD in patients given 
or not given methylprednisolone (MP) [1]
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Discussion
Th e eff ects of the addition of corticosteroid to CsA + MP 
for GvHD prophylaxis have been confl icting in short-term 
reports [3, 4, 5, 6]. Th e reasons remain uncertain, but some 
possible factors can be identifi ed. An important factor may 
have been the timing of the corticosteroid administration. In 
the two studies showing no useful eff ect 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 aft er the short course of Mtx. 
It is possible that corticosteroid interfered with the eff ect 
of the other prophylactic drugs. In the Seattle study [3] the 
corticosteroid addition resulted in an increased incidence 
of acute GvHD, but this eff ect disappeared if the corticoid 
treatment was postponed to day 15 and started only aft er 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 diff erences in the target CsA concen-
trations applied [6]. It looks likely that the confl icting results 
of the corticosteroid addition to CsA + Mtx are at least partly 
due to diff erences in the treatment schedule.

Th e cause of the diff erence 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. Th e prevalence of 
chronic GvHD was higher during the fi rst ten years aft er the 
transplantation in the group of patients not given cortico-
steroid.

Nine of eleven patients who died more than 15 years aft er 
the transplantation had had chronic GvHD. Th e main caus-
es of death were infection, cardiovascular event and second 
cancer. Immune defi ciency associated with chronic GvHD 

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].

Th e fi ndings of our long-term study would naturally need 
confi rmation 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 
signifi cantly less grade II-IV acute GvHD and more chronic 
GvHD in the MP+ arm, but no diff erence in the survival. 
In the long-term follow-up, the median follow-up time was 
only six years, and no eff ect of the corticoid addition on the 
survival was seen. Th is is in line with our study with the same 
follow-up.

Th e prophylactic use of corticosteroid for GvHD is infre-
quent at present. Th is refl ects 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 benefi cial eff ect on 
long-term survival, most likely by reducing chronic GvHD 
and its consequences. Th ese fi ndings 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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Резюме
Кортикостероиды играют определенную роль в ка-
честве терапии первой линии реакции «трансплан-
тат против хозяина» (РТПХ), но их значение в про-
филактике РТПХ менее ясно. В настоящее время 
кортикостероиды лишь в редких случаях включают 
в профилактические режимы. Исследования по до-
бавлению кортикостероидов в наиболее широко 
применяемые режимы профилактики, с циклоспо-
рином А и коротким курсом метотрексата приводи-
ли к противоречивым результатам, вероятно – из-за 
различий в схеме лечения. В нашем ранее опубли-
кованном рандомизированном проспективном ис-
следовании, добавление метилпреднизолона (МП) 
к циклоспорину и метотрексату вело к значитель-
ному снижению частоты острой РТПХ. Не отмеча-
лось различий по выживаемости. При долгосроч-

ном обследовании в этом исследовании, после 24,5 
лет наблюдения у живущих пациентов мы отмечали 
существенную позднюю смертность, не связанную с 
рецидивами, среди пациентов, которые не получали 
профилактику МП, вероятно – из-за более высокой 
частоты хронической РТПХ в этой линии исследо-
вания. По окончании наблюдения, 55% пациентов, 
которым назначали МП для профилактики, были 
живы, по сравнению с 20% в контрольной группе.  
Эти находки предполагают, что роль кортикостеро-
идов в профилактике РТПХT следует переоценить. 
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Играют ли роль кортикостероиды в профилактике 
РТПХ?
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