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A B S T R A C T

Heterogeneous approaches exist in regard to the management of disease-related co-morbidities in potential 
allogeneic haematopoietic cell transplantation (allo-HCT) candidates with myelofibrosis (MF). The EBMT 
Chronic Malignancies Working Party launched an electronic survey to evaluate how MF-specific comorbidities 
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are approached and whether they ultimately affect the decision to transplant. A total of 41/63 (65%) Centers, all 
of whom were experienced in the management of MF allo-HCT, responded. Responses were aggregated and 
reported in a comparative fashion. Screening for portal hypertension (PH) was routinely performed in 54% 
centers, never in 12% and guided by clinical manifestations in the remaining. Involvement of hepatologists/ 
gastroenterologists was always/very often considered in patients with signs of PH prior to transplant. Centers 
reported that radiological evidence of PH did not routinely represent a formal contraindication for allo-HCT in 
most cases (78%). Of note, most centers (61%) did not perform routine screening for gastroesophageal varices; 
this was systematically considered or guided by clinical manifestations in only 7% and 32% centers, respectively. 
Presence of gastroesophageal varices was always (15%) or occasionally (19%) considered a formal contraindi
cation to allo-HCT. A prior history of portal vein thrombosis never (78%) or occasionally (15%) represented a 
formal contraindication. Three Centers would not proceed to transplant in such cases. Less importance was 
assigned to non-portal splanchnic vein thrombosis (SVT), with all but one centre proceeding to transplant 
regardless of prior SVT. This survey highlights a considerable heterogeneity across responding centers in 
approaching MF-related comorbidities prior to transplant, suggesting that harmonisation guidelines are needed 
to address these issues in this patient population.

Introduction

Myelofibrosis (MF) is a heterogeneous disorder, characterised by 
varying degrees of splenomegaly, constitutional symptoms, frequent 
cytopenias and an inherent risk of vascular complications and trans
formation to blast phase disease [1]. Despite marked therapeutic ad
vances in the field following the advent of JAK inhibitors, alongside an 
increasing list of other novel compounds, none are curative and patients 
ultimately display both poor quality of life and shortened survival [2,3]. 
Allogeneic hematopoietic cell transplantation (allo-HCT) remains the 
only curative option but success is still hampered by high rates of 
non-relapse mortality (NRM), ranging from 20 to 35% at 1-year, and a 
relapse risk of around 20–25% [1,4–6]. The risk of post- transplant 
complications can be elevated by the concomitant presence of 
MF-related co-morbidities, which of note may initially be asymptomatic 
and clinically ‘silent’ [7]. These include significant hepatic dysfunction, 
portal hypertension (PH), oesophageal and/or gastric varices, 
hepatic-dysfunction associated coagulopathy, pulmonary hypertension, 
splanchnic venous thrombosis (SVT) and potential cavernoma formation 
[8–11]. Careful evaluation based on multidisciplinary approaches is 
frequently essential in guiding the final allo-HCT decision for such pa
tients, estimating the perceived individualised risk-benefit ratio [12].

To date, there is limited real world data on how best to approach 
potential allo-HCT candidates with MF-specific comorbidities (such as 
established PH or SVT) and transplant centers specific practice in this 
regard. Moreover, the potential influence of these MF related co- 
morbidities on NRM rates remains of concern in the decision making 
process. Previously our group, in an international consensus paper, 
highlighted a lack of data on how the presence of SVT affected allo-HCT 
outcomes, the complexity of the decision making process and an 
agreement that a history of SVT per se was not an unequivocal barrier to 
proceeding with transplant, in the context of no other significant co- 
morbidities, an adequate performance status and adequate hepatic 
function [13]. Recent work from our group has also highlighted that a 
high hematopoietic cell transplantation comorbidity index (HCT-CI) in 
MF allo-HCT associated with high NRM rates and decreased overall 
survival [14]. Given these issues, we launched an electronic survey to 
evaluate current ‘real world’ European clinical practice in approaching 
such disease-specific comorbidities in MF allo-HCT candidates and 
whether their presence truly affected the transplant decision process.

Methodology

The Myeloproliferative Neoplasms (MPN) subcommittee of the 
Chronic Malignancies Working Party (CMWP) of the European Blood 
and Marrow Transplantation (EBMT) generated an electronic survey 
proposal to investigate approaches to a number of MF-allo-HCT specific 
issues such as splenic/ hepatic imaging prior to allo-HCT, PH or pul
monary hypertension assessment, screening for occult oesophageal/ 

gastric varices, involvement of additional specialists in MF transplant 
candidate assessment (e.g. hepatologists or haemostasis specialists for 
SVT etc.), and also included specific clinical vignettes addressing these 
aspects to understand in detail any variations in practice. As per EBMT 
studies policy, patients provided informed consent authorizing the use 
of their personal information for research purposes. The survey was sent 
to a total of 63 Centers starting in February 2023, with multiple rounds 
of reminders to ensure wide survey completion. By time of survey 
closure, a total of 41 Centers (65%) had responded. Descriptive statistics 
were utilized to analyse the answers submitted by participating centers 
and the distribution of responses.

Results

Centre activity regarding number of allo-HCT performed for MF per 
annum and city/ country

Among respondents, 23 (56%) performed on average 6–10 allo-HCT 
for MF per year, 13 (32%) performed 1–5 allo-HCT per year and only 5 
(12%) performed >10 allo-HCT per year. The distribution of responding 
Centers by city and country is listed in Table 1 while main results of the 
survey are summarized in Table 2.

Pre- and peri-transplant assessment

Centers were first surveyed on radiological assessment of hepato- 
splenomegaly prior to allo-HCT. Briefly, except for two, most Centers 
routinely evaluate spleen (n = 36, 88%) and liver (n = 32; 78%) di
mensions prior to allo-HCT, mainly relying on the use of computerised 
tomography (CT) scan (n = 21; 51%) alone or with the addition of 
concomitant ultrasound (US) imaging (n = 12, 29%). Use of US imaging 
alone was reported by 17 (41%) Centers. Use of pre-transplant Fibro
Scan (transient elastography) or two-dimensional shear wave elastog
raphy (2D-SWE) was less common. FibroScan was routinely performed 
for both spleen and liver in only 8 (19%) Centers and liver only in 2 (5%) 
and 2D-SWE was routinely used in 8 (19%) Centers, only if clinically 
indicated in 4 (10%) Centers and never used in 29 (71%) Centers. Of 
note, in the peri-transplant setting, elastography evaluation of the liver 
alone or coupled with spleen assessment was reported by 5 (12%) and 3 
(7%) Centers, respectively, on a weekly basis or when clinically 
indicated.

Respondents were then surveyed on their approach to portal hy
pertension (PH) in candidates to allo-HCT for MF. Screening for PH is 
routinely performed in 22 (54%) Centers, never in 5 (12%), and guided 
by clinical manifestations (i.e. presence of massive splenomegaly, pos
itive history of portal vein or splanchnic vein thrombosis and /or pres
ence of abnormal liver function tests (LFTs) in the remaining (Fig. 1). 
Involvement of hepatologists/gastroenterologists is always/very often 
considered in patients with signs of PH prior to transplant, while their 
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consultative advice was rarely considered in the absence of documented 
evidence of PH manifestations. Only 3 (7%) Centers tended to involve 
hepatologists in all cases, while pre-existing LFT abnormalities (n = 7; 
17%), imaging abnormalities (n = 8; 20%), or signs of PH (n = 9; 22%) 
are indications for hepatology referral in the remaining Centers. Of note, 
most Centers (n = 25; 61%) do not routinely perform oesophago- 
gastroduodenoscopy (OGD) screening for gastroesophageal varices; 
this is systematically considered or guided by clinical manifestations (i. 
e. prior history of gastrointestinal bleeding, documented PH) in 3 (7%) 
and 13 (32%) Centers, respectively.

Transplant decision process: is this influenced by MF-specific co- 
morbidities?

Distribution of answers for transplant decision process in the pres
ence of comorbidities is summarized in Fig. 2. Radiological evidence of 
PH does not routinely represent a formal contraindication for allo-HCT 
in most Centers (n=32; 78%). Documented presence of gastroesopha
geal varices is not considered a contraindication to allo-HCT for 27 
(66%) Centers (including 23 Centers highlighting the importance of pre 
allo-HCT treatment with variceal banding/sclerotherapy), while in 14 
(34%) Centers this is always (n = 6) or occasionally (n = 8, depending on 
clinical manifestations and eventually specialists’ advice) a formal 
contraindication to allo-HCT. Regarding thrombosis, a prior history of 

portal vein thrombosis (PVT) never (78%) or occasionally (15%) rep
resents a formal contraindication. Three (7%) Centers would not actu
ally proceed to transplant in such cases. However, in PVT cases 
complicated by the formation of a cavernoma, only 18 (44%) Centers 
would proceed with transplant, 13 (32%) would consider it a formal 
contraindication and 8 (20%) would prioritize assessment of the clinical 
consequences of prior thrombosis and cavernoma formation to guide 
allo-HCT decisions. Of note, 2 (5%) Centers had yet to face that clinical 
dilemma to date. Need for transjugular intrahepatic portosystemic shunt 
(TIPS) represents a formal contraindication to transplant for 7 (17%) 
Centers while 8 (20%) would balance disease severity and clinical 
sequelae of thrombosis. The remaining 26 (63%) Centers would proceed 
to allo-HCT regardless of a prior TIPS.

Less emphasis is placed upon a prior history of a non-portal SVT, with 
all but one centre proceeding to allo-HCT regardless of a prior SVT 
(including 3 (7%) stating the importance of balancing the perceived risk- 
benefit ratio according to disease severity and clinical sequelae to guide 
the allo-HCT decision. For management of ongoing anticoagulation 
prior to and following allo-HCT, the transplant team alone regularly 
manages treatment monitoring in 23 (56%) Centers while in the 
remaining cases a multidisciplinary approach with the involvement of 
hepatologists or of a dedicated haemostasis team is preferred. Three 
Centers declined to answer. Lastly, detection of pulmonary hypertension 
prior to allo-HCT represents a formal contraindication to allo-HCT in 7 
(17%) Centers while 30 (73%) would proceed to allo-HCT but most of 
them (n = 26 ; 63%) would do so only after pulmonogist evaluation. The 
remaining Centers (n = 4;10%) consider disease severity and the benefit- 
risk ratio in the decision process.

Post-transplant monitoring

Radiological assessment of hepato-splenomegaly is generally per
formed after transplant (n = 29 (71%) of Centers), but at highly het
erogeneous intervals. In general, assessment was performed once (n =
10) or twice (n = 10) per annum. Other centers reported more frequent 
evaluation (three times per year, n = 4 (10%); four times a year, n = 2 
(5%); monthly evaluation during the first 3 months, followed by an 

Table 1 
Distribution of centers answering the survey.

Country Number of 
Centers

City

Austria 1 Linz
Belgium 1 Brussels
Denmark 1 Copenhagen
France 10 Vandœuvre-lès-Nancy
​ ​ Lille
​ ​ Nice
​ ​ Marseille
​ ​ Paris
​ ​ Nantes
​ ​ Paris
​ ​ Pessac
​ ​ Pierre Benite
​ ​ Montpellier
Germany 7 Frankfurt
​ ​ Dresden
​ ​ Regensburg
​ ​ Tuebingen
​ ​ Munich
​ ​ Ulm
​ ​ Freiburg
Israel 1 Tel Aviv
Italy 7 Rome (University Tor Vergata)
​ ​ Genova
​ ​ Udine
​ ​ Bergamo
​ ​ Pavia
​ ​ Rome (University La Sapienza)
​ ​ Rome (University Cattolica Sacro Cuore)
Netherlands 3 Utrecht
​ ​ Nijmegen
​ ​ Rotterdam
Poland 1 Orzesze
Portugal 1 Gdansk
Russian 

Federation
1 Saint Petersburg

Spain 1 Valencia
Switzerland 1 Basel
United Kingdom 5 Nottingham
​ ​ Glasgow
​ ​ Cardiff
​ ​ London (University College London 

Hospital NHS Trust)
​ ​ Southampton

Table 2 
Main results of the survey.

N (%)

Number of allo-HCT/year in answering centers ​
<5 13 (32)
6–10 23 (56)
>10 5 (12)

Pre- and peri-transplant assessment ​
Assessment of organ dimensions prior to allo-HCT ​

Spleen 36 (88)
Liver 32 (78)

Radiological technique used for organ dimensions assessment ​
CT scan alone 21 (51)
US imaging alone 17 (41)
CT scan + US imaging 12 (29)

Screening for PH prior to allo-HCT ​
Always 22 (54)
Never 5 (12)
Only if clinical manifestations 14 (34)

Screening of oesophageal varices through OGD ​
Always 3 (7)
Only if clinical manifestations 13 (32)
Not routinely performed 25 (61)

Post-transplant monitoring ​
Radiological assessment of hepato-splenomegaly 29 (71)
Monitoring of SVT 32 (78)
Routine monitoring of PH 14 (34)
Monitoring of PH only if clinically indicated 25 (61)

Abbreviations: allo-HCT, allogeneic hematopoietic cell transplantation; CT, 
computed tomography; US, ultrasound; PH, portal hypertension; OGD, 
oesophago-gastroduodenoscopy; SVT, splanchnic vein thrombosis

G. Battipaglia et al.                                                                                                                                                                                                                             Current Research in Translational Medicine 73 (2025) 103476 

3 



evaluation every 3–6 months, n = 1 (2%)). Two centers (5%) consider 
post-transplant radiological assessment only if clinically indicated or 
according to pre-transplant results or a history of prior splenectomy. 
Post-transplant monitoring of SVT is performed through US doppler 
assessment in 78% of cases (n = 32, alone [n = 11], coupled with CT 
scan [n = 16] or with magnetic resonance imaging [n = 3], or with both 
[n = 3]). It was only performed based on prior CT imaging (n = 3) or on 
hepatology advice (n = 1). It was not routinely considered in 3 cases and 
one centre declared to have not had such as case. Lastly, post-transplant 
monitoring in patients with PH is routinely considered (n = 14 ; 34%) or 
based on the presence of overt symptoms (n = 25; 61%), respectively.

Clinical cases

Three anecdotal clinical cases were submitted to answering Centers 
to check their attitude in clinical practice.

Case summary 1

A 45-year-old male patient with MIPSS70v2.0 high risk MF is losing 
response to ruxolitinib and has a sibling donor available. He is planned for 
transplant. Routine pre-transplant investigations 4 weeks prior to admission 
reveal mildly elevated bilirubin (29 µmol/L) and transaminases < 2 ULN. 
Virology is all negative and abdominal doppler ultrasound study reveals a 
previously undetected chronic portal vein thrombosis with no cavernoma 
formation detected on CT-scan imaging. Grade 1–2 gastric varices were 
found on OGD.

Distribution of answers to case summary 1

Only one centre would consider this case as a formal contraindica
tion for transplant while 31 centers (76%) would proceed to trans
plantation. Among these, only two Centers would directly proceed to 
transplant in the subsequent 4 weeks (including one detailing the pref
erence for a treosulfan-based regimen) while sixteen would rather delay 
transplant, ideally after 8–12 weeks in order to become established on 
anticoagulation and beta-blockers and thirteen would proceed only after 
a fibroscan followed by hepatology review. Interestingly, 7 (17%) 
Centers reveal not knowing how to proceed in such a difficult case, with 
six guiding transplant-decision according to hepatologists and throm
bosis team evaluation. Two Centers declined to answer.

Case summary 2

A 57-years female patient with a MIPSS70 v2.0 high risk with large 
splenomegaly has been intolerant to ruxolitinib and second-line JAK in
hibitors (cytopenias and transfusion dependence, resolved after ruxolitinib 

withdrawal) and has no access to other JAK inhibitors. She has an HLA- 
identical brother. Her previous history includes a splenic vein thrombosis 
with residual cavernoma for which she has been thereafter under LMWH. A 
concomitant PH with grade 3 and recent evolution to bone marrow fibrosis 
grade 3. Karnofsky performance status is 100%.

Distribution of answers to case summary 2

Three (8%) Centers would consider this clinical scenario as formal 
contraindication for transplant while 12 (29%) would proceed as soon as 
possible with 4 performing either splenectomy (n = 2) or spleen radio
therapy (n = 2) prior to transplant. For most Centers (n = 23, 56%) final 
decision is guided by risk assessment by thrombosis team and hepatol
ogists, with particular focus on effective treatment for oesophageal 
varices and discussion for TIPS. Two Centers were not confident with 
such a situation and thus did not provide a final answer while one center, 
considering the high-risk situation, would privilege detailed discussion 
with the patient.

Case summary 3

A 62-years male patient with a MIPSS70 v2.0 low risk with massive 
splenomegaly not responsive to JAK-inhibitors is contraindicated for sple
nectomy. He experienced a recent portal vein thrombosis with residual cav
ernoma ad signs of PH now under LMWH. Karnofsky performance status is 
100%. A matched unrelated donor is available.

Distribution of answers to case summary 2

Twenty Centers (49%) would not propose allo-HCT due to a low risk 
MIPSS70 v2.0 while six (15%) would consider to proceed to transplant. 
Nine Centers (22%) would consider spleen irradiation either alone (n =
4) or followed by allo-HCT (n = 5) while one would consider splenec
tomy. One center would look for a clinical trial, whenever available and 
another would balance the decision after multidisciplinary discussion 
with hepatologists and thrombosis team. Three Centers did not answer 
the question.

Discussion

Our survey highlights a considerable heterogeneity across respond
ing Centers in approaching MF-specific comorbidities prior to transplant 
and how these ultimately affect the allo-HCT decision, suggesting that 
harmonisation guidelines are needed to optimise approaches in this 
frequently comorbid patient population. A recent non-transplant study 
elegantly highlighted that incorporation of specific comorbidity burden 
in established risk prediction tools for primary MF (Dynamic 

Fig. 1. Distribution of answers for pre-transplant evaluation of comorbidities: a) portal hypertension b) gastroesophageal varices.
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International Prognostic Scoring System [DIPSS]) could significantly 
enhance discriminatory power for survival assessment compared to the 
original model [15].

Survey results highlight heterogeneous approaches to pre- and post- 
transplant assessment of liver and spleen dimensions, with utilisation of 
variable imaging techniques and widely varying intervals for pre and 
post-transplant monitoring.

Of interest, in alignment with the EBMT position paper [13], the vast 
majority of Centers assessed splenic and hepatic parenchyma using 
instrumental imaging before transplantation. However, the use of 
transient elastography via FibroScan or 2D-SWE for assessment of he
patic or splenic ‘stiffness’ were less commonly performed in responding 
Centers. Dynamic spleen stiffness measurement has been shown to 
correlate with survival in the non-transplant MF population and could 
be helpful in defining patients at higher risk of progression and hence 
may guide intervention [16]. How such pre-transplant assessments may 
correlate with post allo-HCT outcomes and the need for specific inter
vention remains an unanswered question that requires comprehensive 
evaluation. Interestingly, a number of Centers were performing elas
tography assessment via Fibroscan or 2D-SWE peri-transplant whilst an 
inpatient. A recent study has highlighted the utility of 2D-SWE in 
evaluation of sequential hepatic stiffness measurement to aid the 
recognition of early hepatic complications post allo-HCT; here, early 
prediction of sinusoidal obstructive syndrome at day +14 was improved 
[17].

In MF, the presence of PH can be multi-factorial e.g. due to splenic 
and hepatic extramedullary haematopoiesis, increased spleno-portal 
blood flow and in some cases sinusoidal microvascular thrombi or 
even macrovascular portal venous thrombosis. The majority of 
responding Centers screened for PH either routinely or as guided by the 
clinical situation (massive splenomegaly, history of SVT or abnormal 
LFTs) and in the presence of established PH, the allo-HCT team involved 
expert assessments by hepatology. Of note, 61% of Centers did not 
routinely perform OGD for primary variceal screening prior to allo-HCT 
with only 3 (7%) Centers systematically performing screening in all 
candidates. Previous small studies have suggested that up to 7–8% of MF 

patients can have endoscopically visualised varices [18,19]. Guidance is 
required on the utility of routine variceal screening prior to allo-HCT.

Importantly, in most cases the presence of disease-specific comor
bidities does not appear to represent truly formal contraindication to 
allo-HCT in the majority of experienced centers, even in symptomatic 
patients, where the importance of post-transplant monitoring, with 
active involvement of other specialists, is recognized. In contrast, a 
significant proportion of centers recognized that post-PVT cavernoma 
presents a potential concern for transplantation, as it may indicate pa
tients at a high risk of vascular complications [20]. In this context, most 
recognise the need for seeking expert advice from hepatology and 
careful assessment of the risk-benefit ratio. Overall, multidisciplinary 
approaches can be extremely useful in guiding clinicians in compre
hensive pre-transplant risk-assessment and in guiding transplant de
cisions and, indeed, periodicity and type of tailored post-transplant 
follow monitoring.

Despite post-transplant monitoring through radiological assessment 
for hepato-splenomegaly is performed in most Centers, highly hetero
geneous intervals were reported. Similarly, different radiological tech
niques are used by different Centers for post-transplant monitoring of 
prior SVT, these mainly being represented by US doppler. These results 
reflect the lack of consensus on the timing for post-transplant organo
megaly evaluation and on the best technique to be used. While several 
studies have shown that splenomegaly may significantly impact on post- 
transplant outcomes [21], data on the impact and on the results of 
post-transplant monitoring are scarce.

Use of a section of clinical vignette-based questions in our survey 
shows the absence of concordance in the choice for allo-HCT in difficult 
cases of MF with associated comorbidities, highlighting once again that 
despite recommendations for guiding transplant choice in patients with 
MF, these do not adequately balance the importance of comorbidities 
that in clinical practice may finally impact on the decision to propose 
allo-HCT.

Fig. 2. Centers proceeding with transplantation regardless the presence of specific comorbidities.
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Study limitations

This survey, addressed to hematopoietic stem cell transplant physi
cians, provides an overview of center policies in approaching disease- 
specific comorbidities guiding the decision to proceed or not with allo- 
HCT. Intrinsic biases of a survey method are present and we recognise 
the limitations inherent to such a report, namely the relatively low 
number of respondents, the bias of picking Centers who perform a 
specific minimum number of MF allo-HCT and a collective response 
rather than balanced and individualised patient level detail. Further
more, addressing the survey only to hematologists makes it difficult to 
extrapolate recommendations without taking into account the opinion 
of other involved specialists, i.e. hepatologists, pulmonogist, etc. A 
multicenter prospective study with all the involved specialists would 
ideally be the best manner to shed light on many unanswered questions.

Conclusions

Our survey may represent a first step towards a better comprehen
sion of how to manage difficult situations in patients with MF-related 
comorbidities, helping in guiding and inspiring further studies, consid
ering the lack of specific literature on the subject. Our findings are 
important given the paucity of data on this issue and highlight the need 
for harmonisation guidelines.

Data availability

The final analysis dataset will be available upon specific request to 
the Working Party chair.

Ethics approval and consent to participate

Patients provided informed consent authorizing the use of their 
personal information for research purposes.
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