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CORRESPONDENCE
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TO THE EDITOR:
Corticosteroids were established as the standard first line systemic
treatment of chronic graft-versus-host disease (cGVHD) more than
four decades ago [1]. Later attempts to improve the outcomes by
using corticosteroids in combination with other immunosuppres-
sive treatments demonstrated no improvement in survival
compared to corticosteroids alone [2]. On the other hand, long-
term administration of corticosteroids increases the risk of life-
threatening infectious complications, leads to Cushing syndrome,
bone loss, diabetes, avascular necrosis, myodystrophy, dyslipide-
mia, hypertension, suppressed growth in children, cataract,
glaucoma and chronic adrenal insufficiency. All these complica-
tions create a significant healthcare burden on transplant centers
and local providers [3]. Furthermore it was demonstrated that less
than a half of patients have complete resolution of all cGVHD
manifestations after systemic treatment, but rather either reduce
or completely discontinue systemic immunosuppressive therapy
with topically manageable residual cGVHD symptoms [4]. These
two later factors have driven transplantation physicians to explore
immunosuppressive approaches with reduced number of compli-
cations compared to corticosteroids. These alterations in clinical
practice were further encouraged by introduction of new GVHD
prophylaxis regimens, including ones without calcineurin inhibi-
tors [5], and effective second-line options for cGVHD treatment
that allow tapering and discontinuation of corticosteroids [6, 7].
Nonetheless, no prospective or large retrospective studies are
published using these strategies in the first line systemic
treatment of moderate and severe cGVHD by National Cacner
Institute definitions. Thus a survey was conducted (Supplementary
text S1) among all member centers of European Society for Blood
and Marrow Transplantation (EBMT) performing allogeneic stem
cell transplantation (HSCT) evaluating if steroid-free regimens are
used in clinical practice. Statistical methods are presented in
supplementary text S2.
Among 327 allogeneic EBMT centers, 102 (31%) centers from 27

countries responded to the questionnaire and 53 (51.9%) confirmed
using steroid-free first line treatments in moderate and severe
cGVHD (Fig. 1a). There was no association between using this
approach and transplant center activity (p= 0.95) or JACIE
accreditation status (p= 0.48). Among centers using steroid-free
treatments, 75% use them in rare clinical situations, 19% in specific
clinical situations and 6% for majority of patients. Most commonly

used treatments included calcineurin inhibitors (CNIs) (71.4%),
ruxolitinib (61.2%) and extracorporeal photopheresis (57.1%). A
lower proportion of centers reported using mycophenolate mofetil
(MMF) (32.7%), sirolimus (22.5%), rituximab (16.3%), imatinib
(12.2%), methotrexate (12.2%), ibrutinib (8.2%) and other tyrosine
kinase inhibitors (8.2%). No other steroid-free approaches were
reported (Fig. 1b). The following approaches were reported by the
centers as second line when remaining within steroid-free strategy:
ruxolitinib (44.9%), extracorporeal photopheresis (14.3%) and
calcineurin inhibitors (14.3%). Other regimens were also rarely used
as a second choice of treatment (Supplementary Tables S1, S2).
The majority of centers (59.2%) reported that steroid-free

treatment was used only in a minority of cGVHD patients (defined
by questionnaire as <10%), while 12 centers use this strategy in
10–20% of patients, 4 centers in 20–30%, 3 centers in 30–50% and
only one in the majority of patients. The choice of steroid-free
regimen was rarely dictated by underlying disease. Only 3 centers
prefer to use this approach in myelofibrosis and one in non-
hodgkin lymphomas. The rest reported that the decision is driven
by other clinical factors, predominantly either ongoing severe
infectious complications (63.3%) or concern for potential infec-
tious complications (59.2%). Among infectious complications the
responders highlighted the significance of fungal (44.9%), viral
infections (44.9%) and to a lesser extent bacterial infections
(28.6%) when choosing steroid-free approach. Another significant
factor to avoid corticosteroids was presence of severe comorbid-
ities (44.9%), including diabetes, severe osteoporosis, avascular
osteonecrosis, preexisting myopathy, sarcopenia, poor perfor-
mance status, obesity and metabolic syndrome, hypertension and
uncontrolled psychiatric disorder. Several centers reported that
neutropenia (2.0%), lymphopenia (10.2%) and patient preference
(10.2%) might drive the choice of treatment (Fig. 1c). Underlying
malignancy status was considered as additional factor when
choosing steroid-free treatment by 53.1% of centers. Previous
hematological relapse (8.16%), minimal residual disease (10.2%) or
both (34.7%) were considered when choosing steroid-free
approach. Also 22.45% considered mixed chimerism affecting
their judgment regarding cGVHD steroid-free treatment. On the
contrary, nor risk of COVID-19 (93.9%), neither active COVID-19
infection (87.8%) significantly affected clinical decision towards
steroid-free regimens. The respondents commented that usually
they postpone treatment until clearance of COVID-19.
Manifestations of cGVHD were also considered when choosing

steroid-free first line treatment. The majority of centers use this
approach in patients with moderate disease (65.3%), 30.6% in
both moderate and severe, and 4.08% in certain forms of severe
cGVHD. Centers preferably use steroid-free treatment in presence
of skin involvement without scleroderma (63.3%) or with
scleroderma (49.0%), involvement of oral mucosa (46.9%), eyes
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(40.8%), liver (32.7%), gastrointestinal (30.6%), joints (26.5%), lungs
(20.4%) and genitalia (16.3%), which reflects the usual organ
involvement in moderate and severe cGVHD. On the other hand,
in a number of centers lung (66.0%), gastrointestinal (46.8%) and
hepatic (25.5%) cGVHD is considered a contraindication to steroid-
free approach. The other organ manifestations of cGVHD were
considered a contraindication by smaller number of centers
(Supplementary Table S3).
The majority of centers used National Institute of Health criteria

to assess response (59.6%), however a significant proportion
defined “clinical improvement” as a sign of response (40.4%).
Major criteria for changing therapy were no response by 4 weeks
(in 57.1% off centers), by 8 weeks (in 18.37%), 12 weeks (in 10.2%)
and 24 weeks (in one center). Only 20.4% of centers indicated
absence of complete response by 6–24 months as a sign of
treatment failure. On the other hand, the majority of respondents
indicated that progressive disease at any time point is an
indication for different therapy. Addition of either standard-dose
(≥1mg/kg, 36.7%), or low-dose corticosteroids (<1mg/kg, 46.9%)
was indicated as the most common practice in case of first line
failure. Only 16.3% remain within steroid-free strategy after first
line failure and use ECP, combination of ECP and ruxolitinib,
combination of rituximab, ECP and TKIs, combinations with MMF,
methotrexate and CNIs. Majority of centers (87.8%) continue the
initial steroid-free regimen while adding second line treatment.
The survey identified that more than half of the centers do use

steroid-free regimens for cGVHD outside of clinical recommenda-
tions. Emergence of these practices are likely related to the
changing landscape of either GVHD prophylaxis [5] and second-
line GVHD treatment [6]. We identified that most commonly used
steroid-free treatments involve CNIs, ECP and ruxolitinib. These
methods were never studied in the randomized studies against
corticosteroids, but all of them demonstrated steroid-sparing
potential and allowed to discontinue steroids completely in a
proportion of patients [7–9].
We observed that steroid-free practice is typically applied to less

than 20% of patients with certain comorbidities and previous
complications of HSCT. These results are in line with a recent
multicenter study from the USA where 18% of patients were
treated with steroid-free first line regimen [10]. Given the
significant number of patients already treated with this approach
our study warrants boosting research within the EBMT community
both in the retrospective and prospective settings and define the
optimal strategy for specific chronic GVHD manifestations. On the
other hand, the study raises a concern about the extent of steroid-

free treatment practices without existing evidence on outcomes
and understanding of a clinical benefit to patients. Currently the
response rate with this approach is unknown and might be
relatively low. Twenty eight centers that responded to the survey
agreed to participate in a retrospective analysis, which will identify
safety and efficacy of first line steroid-free approach in moderate
and severe chronic GVHD. The results of the present survey can
provide guidance for further studies.
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Fig. 1 Key information from the survey. a Percentage of centers reporting use of steroid-free first line treatment of moderate and severe
cGVHD. b Percentage of centers reporting specific steroid-free first line treatments. More than one answer was possible. c Percentage of
centers reporting clinical indications for steroid-free first line treatments. More than one answer was possible. *Low lymphocyte count,
abnormal glucose levels; ** steroid myopathy, osteonecrosis.
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