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I. Zweckmäßige Vergleichstherapie: Kriterien gemäß 5. Kapitel § 6 VerfO G-BA 

Momelotinib 
[zur Behandlung der Splenomegalie oder Symptome bei Erwachsenen mit Myelofibrose mit moderater bis schwerer Anämie] 

Kriterien gemäß 5. Kapitel § 6 VerfO 

Sofern als Vergleichstherapie eine Arzneimittelanwendung in  
Betracht kommt, muss das Arzneimittel grundsätzlich eine 
Zulassung für das Anwendungsgebiet haben. 

Siehe Übersicht „II. Zugelassene Arzneimittel im Anwendungsgebiet“. 

Sofern als Vergleichstherapie eine nicht-medikamentöse 
Behandlung in Betracht kommt, muss diese im Rahmen der 
GKV erbringbar sein. 

- Allogene Stammzelltransplantation  
- Milzbestrahlung   
- Splenektomie  

 

Beschlüsse/Bewertungen/Empfehlungen des Gemeinsamen 
Bundesausschusses zu im Anwendungsgebiet zugelassenen 
Arzneimitteln/nicht-medikamentösen Behandlungen 

Beschlüsse über die Nutzenbewertung von Arzneimitteln mit neuen Wirkstoffen nach § 35a  
SGB V: 

• Fedratinib: Beschlüsse vom 2. September 2021 und vom 21. August 2025 
• Momelotinib: Beschluss vom 15. August 2024 
• Ruxolitinib: Beschluss vom 6. November 2014 

 
Beschlüsse über die Forderung einer anwendungsbegleitenden Datenerhebung und von 
Auswertungen nach § 35a Absatz 3b SGB V:  

• Fedratinib: Beschluss vom 3. November 2022 und 1. Juni 2023 

Die Vergleichstherapie soll nach dem allgemein anerkannten 
Stand der medizinischen Erkenntnisse zur zweckmäßigen 
Therapie im Anwendungsgebiet gehören. 

 
Siehe systematische Literaturrecherche 
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II. Zugelassene Arzneimittel im Anwendungsgebiet 

Wirkstoff 
ATC-Code 
Handelsname 

Anwendungsgebiet 
(Text aus Fachinformation) 

Zu bewertendes Arzneimittel: 

Momelotinib 
L01EJ04 
Omjjara® 

Zugelassenes Anwendungsgebiet:  
Omjjara wird angewendet zur Behandlung von krankheitsbedingter Splenomegalie oder Symptomen bei erwachsenen Patienten mit 
moderater bis schwerer Anämie, die an primärer Myelofibrose, Post-Polycythaemia Vera-Myelofibrose oder Post-Essentieller 
Thrombozythämie-Myelofibrose erkrankt sind, und die nicht mit einem Januskinase (JAK)-Inhibitor vorbehandelt sind oder die mit Ruxolitinib 
behandelt wurden. 

Fedratinib 
L01EJ02 
Inrebic® 

Inrebic wird angewendet für die Behandlung krankheitsbedingter  Splenomegalie  oder  Symptome  bei  erwachsenen  Patienten  mit  
primärer Myelofibrose, Post-Polycythaemia Vera-Myelofibrose  oder  Post-Essentielle Thrombozythämie-Myelofibrose,  die  nicht  mit einem 
Janus-assoziierten Kinase (JAK)-Inhibitor  vorbehandelt  sind  oder  die  mit  Ruxolitinib behandelt wurden. 

Ruxolitinib 
L01XE18 
Jakavi® 

Myelofibrose (MF) 
Jakavi ist angezeigt für die Behandlung von krankheitsbedingter Splenomegalie oder Symptomen bei Erwachsenen mit primärer Myelofibrose 
(auch bekannt als chronische idiopathische Myelofibrose), Post-Polycythaemia-vera-Myelofibrose oder Post-Essentieller-Thrombozythämie-
Myelofibrose. 

  Quellen: AMIce-Datenbank, Fachinformationen 
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Abkürzungsverzeichnis 
ATG Anti-thymocyte Globulin 
AWMF Arbeitsgemeinschaft der wissenschaftlichen medizinischen Fachgesellschaften 
BSH British Society for Haematology  
EBMT European Blood and Marrow Transplantation Group 
ECRI Emergency Care Research Institute 
ELN European LeukemiaNet 
ESA Erythropoiesis-stimulating agents 
ET Essentielle Thrombozythämie 
G-BA Gemeinsamer Bundesausschuss 
GIN Guidelines International Network 
GoR Grade of Recommendations 
GRADE Grading of Recommendations Assessment, Development and Evaluation 
HCT hematopoietic cell transplantation 
HR Hazard Ratio 
HSCT haemopoietic stem cell transplant 
IK Interessenkonflikt 
IMiDs Immunomodulatory Drugs 
IQWiG Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen 
JAK Januskinase 
k.A. keine Angabe 
LCM Left Costal Margin 
LoE Level of Evidence 
MAC Myeloablative Conditioning 
MF Myelofibrose 
MPN Myeloproliferative Neoplasm 
MRD Measurable Residual Disease  
NCCN National Comprehensive Cancer Network 
NICE National Institute for Health and Care Excellence 
PMF Primäre Myelofibrose 
PV Polycythaemia Vera 
RIC Reduced Intensity Conditioning 
SIGN Scottish Intercollegiate Guidelines Network 
TRIP Turn Research into Practice Database 
WHO World Health Organization 
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1 Indikation 
Behandlung von krankheitsbedingter Splenomegalie oder Symptomen bei erwachsenen 
Patienten mit moderater bis schwerer Anämie, die an primärer Myelofibrose, Post-
Polycythaemia Vera-Myelofibrose oder Post-Essentieller Thrombozythämie-Myelofibrose 
erkrankt sind, und die nicht mit einem Januskinase (JAK)-Inhibitor vorbehandelt sind oder die 
mit Ruxolitinib behandelt wurden. 

Hinweis zur Synopse: Informationen hinsichtlich nicht zugelassener Therapieoptionen sind über 
die vollumfängliche Darstellung der Leitlinienempfehlungen dargestellt. 

2 Systematische Recherche 
Es wurde eine systematische Literaturrecherche nach systematischen Reviews, Meta-
Analysen und evidenzbasierten systematischen Leitlinien zur Indikation Myelofibrose 
durchgeführt und nach PRISMA-S dokumentiert [A]. Die Recherchestrategie wurde vor der 
Ausführung anhand der PRESS-Checkliste begutachtet [B]. Es erfolgte eine 
Datenbankrecherche ohne Sprachrestriktion in: The Cochrane Library (Cochrane Database of 
Systematic Reviews), PubMed. Die Recherche nach grauer Literatur umfasste eine gezielte, 
iterative Handsuche auf den Internetseiten von Leitlinienorganisationen. Ergänzend wurde 
eine freie Internetsuche (https://www.google.com/) unter Verwendung des privaten Modus, 
nach aktuellen deutsch- und englischsprachigen Leitlinien durchgeführt.  

Der Suchzeitraum der systematischen Literaturrecherche wurde auf die letzten fünf Jahre 
eingeschränkt und die Recherchen am 26.02.2025 abgeschlossen. Die detaillierte Darstellung 
der Recherchestrategie inkl. verwendeter Suchfilter sowie eine Auflistung durchsuchter 
Leitlinienorganisationen ist am Ende der Synopse aufgeführt. Mit Hilfe von EndNote wurden 
Dubletten identifiziert und entfernt. Die Recherchen ergaben insgesamt 313 Referenzen. 

In einem zweistufigen Screening wurden die Ergebnisse der Literaturrecherche bewertet. Im 
ersten Screening wurden auf Basis von Titel und Abstract nach Population, Intervention, 
Komparator und Publikationstyp nicht relevante Publikationen ausgeschlossen. Dabei wurde 
für systematische Reviews, inkl. Meta-Analysen, ein Publikationszeitraum von 2 Jahren und 
für Leitlinien von 5 Jahren betrachtet. Zudem wurde eine Sprachrestriktion auf deutsche und 
englische Referenzen vorgenommen. Im zweiten Screening wurden die im ersten Screening 
eingeschlossenen Publikationen als Volltexte gesichtet und auf ihre Relevanz und 
methodische Qualität geprüft. Dafür wurden dieselben Kriterien wie im ersten Screening 
sowie Kriterien zur methodischen Qualität der Evidenzquellen verwendet. 

Am 15.08.2025 erfolgte eine zusätzliche Aktualisierung der iterativen Handsuche. Sie ergab 
zwei neue Referenzen [2,3]. Basierend darauf, wurden insgesamt vier Referenzen 
eingeschlossen. Es erfolgt eine synoptische Darstellung wesentlicher Inhalte der 
identifizierten Referenzen. 
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3 Ergebnisse 
3.1 Cochrane Reviews 
Es wurden keine Cochrane Reviews identifiziert. 

3.2 Systematische Reviews 
Es wurden keine systematischen Reviews identifiziert. 

3.3 Leitlinien 

National Comprehensive Cancer Network (NCCN), 2025 [2,3]. 
Myeloproliferative neoplasms, Version 2.2025 — July 8, 2025 

Zielsetzung/Fragestellung 
The NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for 
Myeloproliferative Neoplasms were developed as a result of meetings convened by a 
multidisciplinary Panel with expertise in MPN, with the aim of providing recommendations 
for the management of adults with these diseases. The NCCN Guidelines® for 
Myeloproliferative Neoplasms include recommendations for the diagnostic workup, risk 
stratification, treatment, and supportive care strategies for the management of MF, PV, 
and ET. 

Methodik 
Die Leitlinie erfüllt nicht ausreichend die methodischen Anforderungen. Aufgrund 
limitierter/fehlender höherwertiger Evidenz, und aufgrund ihrer Aktualität, wird die LL 
jedoch ergänzend dargestellt. 
 
* NCCN – Development and Update of Guidelines: 
https://www.nccn.org/guidelines/guidelines-process/development-and-update-of-
guidelines 

Grundlage der Leitlinie  
Update von Version 2025.1 
• Repräsentatives Gremium: Trifft zu 
• Interessenkonflikte und finanzielle Unabhängigkeit dargelegt: Trifft teilweise zu – 

Interessenkonflikte der involvierten Experten und die finanzielle Unabhängigkeit der 
NCCN Gremien werden dargelegt, allerdings ist unklar, wie mit Interessenkonflikten 
umgegangen wird. 

• Systematische Suche, Auswahl und Bewertung der Evidenz: Trifft teilweise zu – Eine 
systematische Recherche wurde durchgeführt, aber Angaben zu den Auswahlkriterien 
und der kritischen Bewertung der Literatur fehlen (siehe Recherche/Suchzeitraum). 

• Formale Konsensusprozesse und externes Begutachtungsverfahren dargelegt: Trifft 
teilweise zu – Konsensusprozesse werden dargelegt, aber es gibt kein externes 
Begutachtungsverfahren.* 

• Empfehlungen der Leitlinie sind eindeutig und die Verbindung zu der zugrundeliegenden 
Evidenz ist explizit dargestellt: Trifft teilweise zu – In den Therapiealgorithmen werden 
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die Evidenzgrade der Empfehlungen angegeben und es gibt einen Hintergrundtext. 
Jedoch fehlt eine konkrete Beschreibung der Empfehlungen. 

• Regelmäßige Überprüfung der Aktualität gesichert: Trifft zu – The NCCN Guidelines are 
reviewed and updated on an ongoing basis to ensure that the recommendations reflect 
the most current evidence and clinical practice. All NCCN Guidelines are reviewed and 
updated at least annually.* 

Recherche/Suchzeitraum: 
• Prior to the update of this version of the NCCN Guidelines for Myeloproliferative 

Neoplasms, an electronic search of the PubMed database was performed to obtain key 
literature in Myeloproliferative Neoplasms published since the previous Guidelines 
update using the following search terms: myeloproliferative neoplasms, myelofibrosis, 
polycythemia vera, and essential thrombocythemia. The PubMed database was chosen 
as it remains the most widely used resource for medical literature and indexes peer-
reviewed biomedical literature.12 

• The search results were narrowed by selecting studies in humans published in English. 
Results were confined to the following article types: Clinical Trial, Phase II; Clinical Trial, 
Phase III; Clinical Trial, Phase IV; Guideline; Practice Guideline; Randomized Controlled 
Trial; Meta-Analysis; Systematic Reviews; and Validation Studies. The data from key 
PubMed articles as well as articles from additional sources deemed as relevant to these 
Guidelines as discussed by the Panel during the Guidelines update have been included 
in this version of the Discussion section. Recommendations for which high-level 
evidence is lacking are based on the Panel’s review of lower-level evidence and expert 
opinion. 

LoE/GoR* 

 
 

Management of Myelofibrosis 
The treatment approach is currently identical for PMF and post-PV or post-ET MF. Referral 
to specialized centers with expertise in the management of MPN is strongly recommended 
for all patients diagnosed with MF. 
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Backgroundinfos aus Leitlinie  
Symptom Management in Patients with MPN 
Disease-related symptoms commonly contribute to decreased quality of life in patients with MPN.85 While 
JAK inhibitors have been shown to broadly improve disease-related symptoms,86-94 their use is not indicated 
in all patients with symptomatic MPN, and the presence of specific symptoms often requires a targeted 
approach. Pruritus, bone pain, 
headaches, and tinnitus occur across all MPN, albeit with some disease preference, and greatly impact quality 
of life. The optimal management of these symptoms in the setting of MPN has not been established and 
recommendations for symptom management as outlined in the guidelines (see Supportive Care for Patients 
with MPN: Symptom Management in Patients with MPN in the algorithm) are based on the subset analysis 
of 
large trials, small pilot studies, anecdotal evidence, extrapolation from other disease states, and expert 
opinion. 
Management of Myelofibrosis 
The treatment approach is currently identical for PMF and post-PV or post-ET MF. Referral to specialized 
centers with expertise in the management of MPN is strongly recommended for all patients diagnosed with 
MF. 
Risk Stratification 
Primary Myelofibrosis 
DIPSS, DIPSS-Plus, Mutation-Enhanced International Prognostic Scoring System 70 (MIPSS-70), and MIPSS-
70-Plus are prognostic scoring systems used for the risk stratification of patients with MF.95-98 MIPSS-70 and 
MIPSS-70-Plus incorporate cytogenetic information and mutational status and have been developed to refine 
the risk stratification.98 DIPSS is a dynamic model and has been validated for use at any point over the course 
of disease.96 MIPSS-70 or MIPSS-70-Plus version 2.0 is preferred for the prognostic risk stratification of 
patients with PMF.98,99 Additionally, DIPSS-Plus is recommended for risk stratification at the time of 
treatment if molecular testing is not available97 and DIPSS can be used if recent karyotyping is not 
available.96 Myelofibrosis Secondary to PV and ET-Prognostic Model (MYSEC-PM) is recommended for the 
risk stratification of post-PV or post-ET MF.100,101 
DIPSS 
In a subsequent analysis that evaluated the impact of each adverse factor on survival during follow-up after 
treatment, all variables retained statistical significance. However, the development of anemia over time 
significantly affected survival (hazard ratio [HR] was approximately double that of other adverse factors).96 
Thus, a modified risk stratification system (DIPSS) was developed using the same prognostic variables as in 
IPSS (age >65 years, presence of constitutional symptoms, hemoglobin level <10 g/dL, leukocyte count >25 x 
109/L, and circulating blast cells ≥1%), but two points were assigned for hemoglobin <10 g/dL. The DIPSS can 
be applied at any point during the disease course to stratify patients into four different risk groups: low risk 
(0 adverse points), intermediate-1 risk (1 or 2 points), intermediate-2 risk (3 or 4 points), and high risk (5 or 6 
points) with the median survival rates of not reached, 14 years, 4 years, and 1.5 years, respectively.96 
DIPSS-Plus 
In subsequent reports, the need for red blood cell (RBC) transfusion, platelet count, and unfavorable 
karyotype have been identified as additional IPSS- and DIPSS-independent prognostic factors for inferior OS 
and LFS in patients with PMF.102-105 The median survival of patients with DIPSS low-risk disease with 
thrombocytopenia or unfavorable karyotype 
was 6.5 years compared to >15 years in the absence of these two additional risk factors.97 Similarly, the 
median survival was <1.5 years for patients with DIPSS high-risk disease with ≥1 of these additional prognostic 
factors compared to approximately 3 years for those patients without these prognostic factors.97 DIPSS was 
modified into DIPSS-Plus by the incorporation of platelet count <100 x 109/L, RBC transfusion need, and 
unfavorable karyotype [complex karyotype or one or two abnormalities that include trisomy 8, del(7/7q), 
i(17q), del(5/5q), del(12p), inv(3), or 11q23 rearrangement].97 DIPSS-Plus also stratifies patients into four risk 
groups based on the aforementioned 
eight risk factors: low risk (no risk factors), intermediate-1 risk (one risk factor), intermediate-2 risk (two or 
three risk factors), and high risk (≥4 risk factors) with respective median survival rates of 15.4, 6.5, 2.9, and 
1.3 years, respectively. To calculate the DIPSS-Plus score, clinicians must first calculate the DIPSS score. Points 
are assigned as follows: 0 for DIPSS low risk, 1 for DIPSS intermediate-1 risk, 2 for DIPSS intermediate-2 risk, 
and 3 for DIPSS high risk. One point each is then added for platelets <100 x 109/L, RBC transfusion need, and 
unfavorable karyotype.  
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MIPSS-70 and MIPSS-70-Plus 
In a study of 805 patients with PMF (aged ≤70 years), in a multivariate analysis, hemoglobin level <10 g/dL, 
leukocyte count >25 x 109/L, platelet count <100 x 109/L, circulating blast cells ≥2%, bone marrow fibrosis 
grade ≥MF-2, constitutional symptoms, absence of CALR type-1 mutation, and presence of ≥2 HMR mutations 
(ASXL1, EZH2, SRSF2, and IDH1/2) were identified as independent predictors of inferior OS.98 This 
mutationinformed (MIPSS-70) prognostic model (without the cytogenetic information) stratified patients into 
three risk categories (low risk, intermediate risk, and high risk) with a median OS of 28 years, 7 years, and 2 
years, respectively. The 5-year OS rates were 95%, 70%, and 29%, respectively. The MIPSS-70-Plus prognostic 
model, which included cytogenetic information but omitted bone marrow fibrosis grade and leukocyte and 
platelet counts, stratified patients into four risk categories (low risk, intermediate risk, high risk, and very high 
risk) with 5-year OS rates of 91%, 66%, 42%, and 7%, respectively. The MIPSS-70-Plus version 2.0 prognostic 
model accounted for very-high-risk (VHR) karyotype, included U2AF1 Q157 as an HMR mutation, and 
specified new hemoglobin thresholds with adjustments for sex and severity.99 It stratified patients into five 
risk categories (very low risk, low risk, intermediate risk, high risk, and very high risk) with a median OS of not 
reached, 10.3 years, 7.0 years, 3.5 years, and 1.8 years, respectively, for patients of all ages. The 10-year 
survival rates were 86%, 50%, 30%, 10%, and <3%, respectively. 
Post-PV MF and Post-ET MF 
The prognostic scoring systems described above have been studied and validated only in patients with PMF. 
Although these prognostic scoring systems have been clinically used for the risk stratification of patients with 
post-PV or post-ET MF, they are not effective for the risk stratification of patients with post-PV or post-ET 
MF.106 The MYSEC-PM is a prognostic 
model that stratifies patients with post-PV or post-ET MF into four risk groups, with distinct survival outcomes 
(low risk, intermediate-1, intermediate-2, and high risk) based on age, hemoglobin level (<11 g/dL), circulating 
blasts (≥3%), CALR mutation status, platelet count (<150 x 109/L), and constitutional symptoms.100 The 
median survival was not reached, 9 years, 4 years, and 2 years, respectively. Palandri et al101 validated the 
MYSEC-PM model in post-PV and post-ET MF. The model was successfully used to stratify patients into 
different risk categories, while the IPSS could not. Spleen responses and hematologic toxicities also differed 
based on the predicted risk. In a retrospective analysis of cytogenetic data from 376 patients with post-PV 
and post-ET MF, a significant association was uncovered between abnormal karyotypes and higher MYSEC-
PM risk categories (P = .006).107 However, patients with a monosomal karyotype had a lower chance of 
survival that was independent of the MYSEC-PM stratification. 
Treatment Options 
Interferons 
Interferons may demonstrate activity in low-risk MF108-110 but they are generally not recommended for 
higher-risk disease. In a retrospective study of 62 patients with early MF treated with peginterferon alfa-2a, 
improvement in constitutional symptoms and complete resolution of thrombocytosis and leukocytosis were 
observed in 82%, 83%, and 69% of patients, respectively, and a reduction of splenomegaly was seen in 47% 
of patients.108 Ianotto et al109 reported an improved OS compared to the reference cohorts used to 
determine DIPSS scores (intermediate-2: 6.9 vs. 4 years and high risk: 4.58 vs. 1.5 years). A reduction of >50% 
in the JAK2 V617F allele burden was observed in 58.8% of patients; the presence of ≥1 additional mutation(s) 
was associated with worse OS and LFS. In a prospective trial of 30 patients (21 patients with PMF, 7 patients 
with post-PV MF, and 2 patients with post-ET MF), treatment with interferon alfa-2b or peginterferon alfa-2a 
resulted in an overall response rate (ORR) of 73% (7% complete response [CR], 30% partial response [PR], 
13% clinical improvement, and 23% of patients had stable disease [SD]).110 The corresponding response 
rates were 3%, 27%, 6%, and 13%, respectively, for patients with low-risk disease. Among patients with 
marked splenomegaly, spleen response (≥50% reduction in spleen size) was observed in 40% of patients (4 
out of 10) and 60% of patients (6 out of 10) had either a slight decrease in spleen size or stable spleen size. 
Among the 25 patients with evaluable bone marrow biopsies, reduction in bone marrow cellularity and 
reductions of reticulin fibrosis were observed in 12 patients and 5 patients, respectively, after a median 
treatment duration of 6 years. The presence of HMR mutations or ≥3 mutations was associated with inferior 
response rates and the survival rates were better for patients without ASXL1 mutation; the 5-year 
progression-free survival (PFS) and OS rates were 88% and 92%, respectively. 
The combination of interferons with JAK inhibitors is under investigation in clinical trials. The phase II COMBI 
study, which evaluated the efficacy of combined ruxolitinib and low-dose pegylated interferon alfa-2 in 32 
patients with PV and 18 patients with primary or secondary MF, reported a remission rate of 31% in patients 
with PV and 44% in patients with primary or secondary MF at 2 years, as determined by the 2013 European 
LeukemiaNet (ELN) and IWG-MRT response criteria.111 Fortysix patients previously had disease that was 
intolerant of, or refractory to pegylated interferon alfa-2. Reductions in symptom burden (22 to 15) as 
assessed by the MPN-SAF TSS and in the median JAK2 V617F allele burden (47% to 12%) were also obtained. 
The main grade 3–4 hematologic adverse events reported were anemia (14.0%), thrombocytopenia (4.0%), 
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and leukopenia (2.0%) and the main grade 3– 4 nonhematologic adverse events were pneumonia (12.0%), 
hypertension (6%), and gastrointestinal bleeding (6%). Data from the phase I/II RUXOPEG trial demonstrated 
reduction of ≥50% in spleen length in 70% of patients within 24 weeks in the intention-to-treat population in 
patients with MF treated with ruxolitinib and pegylated interferon alfa-2a.112 A reduction in the JAK2 V617F 
allele burden was also reported (mean of 84% at baseline to 65% and 53% after 6 and 12 months, 
respectively). 
Ruxolitinib 
Ruxolitinib is a potent and selective JAK1 and JAK2 inhibitor that is U.S. Food and Drug Administration (FDA)-
approved for the treatment of intermediate-risk or high-risk MF as determined by IPSS, based on the results 
of phase III studies (COMFORT-I and COMFORT-II).86,113 The COMFORT studies did not include patients with 
low-risk or intermediate-1-risk MF, and the use of ruxolitinib in this patient population is based on the 
evidence from retrospective analysis and non-randomized clinical studies as discussed below.114-117 
Lower-Risk MF 
The efficacy of ruxolitinib in low-risk MF has not been evaluated in prospective clinical trials. The results from 
a retrospective analysis suggest that ruxolitinib may be an appropriate treatment option for symptomatic 
patients with low-risk MF.114 In this retrospective analysis of 108 patients (25 patients with low-risk MF and 
83 patients with 
intermediate-1-risk MF) treated with ruxolitinib, patients with low-risk MF experienced a substantial 
improvement in splenomegaly and constitutional symptoms. The proportion of patients with moderate to 
severe splenomegaly reduced from 64% at the time of diagnosis to 16% at the time of best response to 
ruxolitinib. The proportion of patients with moderate or severe fatigue decreased from 90% at the time of 
diagnosis to 37% at the time of best response to ruxolitinib. The safety and efficacy of ruxolitinib in patients 
with intermediate-1-risk MF have been demonstrated in a retrospective analysis114 and nonrandomized 
studies.115-117 In the retrospective analysis (discussed above), among the 83 patients with intermediate-1-
risk MF, the proportion of patients with moderate or severe splenomegaly decreased from 53% at the time 
of diagnosis to 10% at the time of best response to ruxolitinib, and the proportion of patients with moderate 
or severe fatigue decreased from 76% at the time of diagnosis to 42% at the time of best response to 
ruxolitinib.114 
The ROBUST trial is an open-label phase II trial that evaluated the efficacy of ruxolitinib in patients with 
intermediate-1-risk MF (48 patients; 14 patients with intermediate-1-risk MF along with 13 patients with 
intermediate-2-risk MF and 21 patients with high-risk MF).115 The primary composite endpoint was the 
achievement of treatment success at 48 weeks after ruxolitinib therapy (≥50% reduction in palpable spleen 
length and/or a ≥50% decrease in MF-SAF). At 48 weeks, 47% of the overall population achieved a reduction 
in mean palpable spleen length and the effect was seen across all risk groups (52% of patients with 
intermediate-1-risk, 37% of patients with intermediate-2-risk, and 49% of patients with high-risk disease). A 
≥50% reduction in MF-SAF at 48 weeks was achieved in 20.8% of patients in the overall population and across 
all risk groups (intermediate-1 risk, 21%; intermediate-2 risk, 23%; high risk, 19%). Improvements in MF-SAF 
were seen in 80%, 73%, and 72% of patients with intermediate-1-risk, intermediate-2-risk, and high-risk 
disease, respectively. 
JUMP is an expanded-access phase III study designed to assess the safety and efficacy of ruxolitinib in patients 
with intermediate-2-risk or high-risk MF with or without splenomegaly or intermediate-1-risk MF with a 
palpable spleen (≥5 cm from the costal margin).118 The JUMP study comprised 2087 patients with platelet 
count ≥100 x 109/L and 138 patients with platelet count <100 x 109/L. A primary analysis revealed that at 24, 
48, and 96 weeks, 56.5%, 61.4%, and 66.5% of evaluable patients achieved a ≥50% reduction from baseline 
in palpable spleen length, respectively. At the same time points, 23.3%, 18.9%, and 14.3% of patients had a 
25% to <50% reduction from baseline in palpable spleen 
length, respectively. Of evaluable patients with platelet count <100 x 109/L, 38.4% and 31.9% achieved a 
≥50% reduction from baseline in palpable spleen length at 24 and 48 weeks, respectively. The most common 
grade 3 or 4 hematologic adverse events were anemia and thrombocytopenia in patients with platelet count 
≥100 x 109/L (34.7% and 17.1%, respectively) and in patients with platelet count <100 x 109/L (35.5% and 
54.3%, respectively). The most common grade 3 or 4 non-hematologic adverse events were pneumonia 
(4.6%), pyrexia (2.3%), and asthenia (2.2%) in patients with platelet count ≥100 x 109/L and pneumonia 
(5.8%), pyrexia (3.6%), and dyspnea (3.6%) in patients with platelet count <100 x 109/L. At 96 weeks, the 
estimated OS and PFS (per IWG-MRT criteria) probabilities were 87% (95% CI, 85%–89%) and 81% (95% CI, 
78%–83%), respectively. Treatment with ruxolitinib also led to the amelioration of symptoms. A multivariate 
analysis determined that IPSS low/intermediate-1 risk category (43.1% vs. 30.6% for IPSS intermediate-
2/high-risk category; adjusted odds ratio [AOR], 0.65; 95% CI, 0.44–0.95), use of ruxolitinib in the first-line 
setting (40.2% vs. 31.5% for use in subsequent-line setting; AOR, 0.53; 95% CI, 0.38–0.75), and a total daily 
dose of >20 mg/day at 12 weeks (41.3% vs. 30.4% for <20 mg/day; AOR, 0.47; 95% CI, 0.33–0.68) were 
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associated with a higher spleen response rate.119 However, no association was found with symptom 
response rate. 
In another study that evaluated efficacy and safety of ruxolitinib in 70 patients with intermediate-1-risk MF, 
the rates of spleen and symptom response at 6 months were 55% and 80%, respectively. The majority of 
patients (83%) were still on therapy after a median follow-up of 27 months.117 
Higher-Risk MF 
The results of COMFORT-I86,120,121 and COMFORT-II113,122,123 studies demonstrated that continuous 
ruxolitinib therapy was associated with significant clinical benefits in patients with MF in terms of reduction 
in spleen size, amelioration of disease-related symptoms, and improvement in quality of life and OS 
compared to either placebo or best available therapy for patients with intermediate-2-risk or high-risk MF 
(PMF, post-PV MF, or post-ET MF). 
The COMFORT-I trial randomized 259 patients with intermediate-2-risk or high-risk MF to twice-daily 
ruxolitinib (n = 155) or placebo (n = 154).86 The starting dose of ruxolitinib was based on the baseline platelet 
count (15 mg twice daily for a platelet count 100 x 109/L to 200 x109/L and 20 mg twice daily for >200 x 
109/L) and patients with protocol-defined worsening splenomegaly were permitted to cross over from 
placebo to ruxolitinib. The primary endpoint (≥35% reduction in spleen volume as assessed by MRI at 24 
weeks) was reached in 42% of patients in the ruxolitinib group as compared with 0.7% in the placebo group 
(P < .001). An improvement of ≥50% in the MF-SAF at 24 weeks was seen in 46% of patients treated with 
ruxolitinib as compared with 5% of patients who received placebo (P < .001). Long-term follow-up results 
confirmed the safety and durable efficacy of ruxolitinib for the treatment of patients with intermediate-2-risk 
or high-risk MF.120,121 The 5-year follow-up data showed that patients treated with ruxolitinib had 
prolonged median OS compared to placebo (not reached compared to 200 weeks for patients randomized to 
placebo; HR, 0.69; 95% CI, 0.50–0.96; P = .025).121 Spleen response (≥35% reduction from baseline in spleen 
volume) was achieved in 59% of patients randomized to ruxolitinib and the median duration of spleen 
response was 168 weeks. At the time of this analysis, 111 patients from the placebo group had crossed over 
to ruxolitinib (median time to crossover was 40 weeks). The subgroup analyses showed that clinical benefit 
of ruxolitinib was seen across all patient subgroups including PMF, post-ET MF or post-PV MF, IPSS risk groups, 
and JAK mutation status (positive or negative), and there was also a non-significant trend toward longer OS 
for patients with IPSS intermediate-2-risk and high-risk MF treated with ruxolitinib. However, this study was 
not designed or powered to detect treatment efficacies between treatment arms within each 
subgroup.121,124 
In the COMFORT-II study, 219 patients with intermediate-2-risk or high-risk MF were randomized to 
ruxolitinib (n = 146) or best available therapy (n = 73).113 The primary endpoint was at least a 35% reduction 
in spleen volume as assessed with MRI or CT scan at 48 weeks. The starting dose of ruxolitinib was based on 
the baseline platelet count (15 mg twice daily if the platelet count was ≤200 x 109/L and 20 mg twice daily if 
the platelet count was >200 x 109/L). A total of 28% of the patients in the ruxolitinib arm had a ≥35% reduction 
in spleen volume at 48 weeks compared with 0% in the group receiving the best available therapy (P <.001). 
The median duration of response among patients treated with ruxolitinib was not reached, with 80% of 
patients still having a response at a median follow-up of 12 months.113 Patients receiving ruxolitinib had 
improved quality of life and role functioning as well as significant reductions in disease-related symptoms 
compared to those receiving best available therapy. Long-term follow-up results confirmed that ruxolitinib is 
associated with durable efficacy and survival benefit compared to best available therapy for patients with 
intermediate-2-risk or high-risk MF.122,123 At the time of the 5-year final analysis, 53% of patients in the 
ruxolitinib arm achieved a ≥35% reduction in spleen volume at any time on treatment, and spleen volume 
reductions of ≥35% were sustained with long-term therapy (median duration, 3 years).123 The median OS 
was not reached for patients in the ruxolitinib arm, and it was 4 years for those in the best available therapy 
arm. The pooled analysis of COMFORT-I and COMFORT-II studies showed that patients with intermediate-2-
risk or high-risk MF treated with ruxolitinib had prolonged OS, and the OS of patients with high-risk disease 
in the ruxolitinib group was similar to that of patients with intermediate-2-risk MF in the control group.125 
Larger spleen size at baseline was associated with shortened survival, whereas any spleen volume reductions 
(>10% reduction in spleen size) and a palpable spleen length reduction of ≥25% correlated with longer 
survival. Verstovsek et al126 also determined that compared to patients who had a decrease of <25% in 
spleen length, those with a ≥50% decrease had significantly improved survival (HR, 0.223; 95% CI, 0.097–
0.512; P = .0001). 
The European Registry for Myeloproliferative Neoplasms: Toward a Better Understanding of Epidemiology, 
Survival, and Treatment (ERNEST) study enrolled patients with PMF or post-PV/ET MF.127 At enrollment, 
10.7% of patients had received treatment with ruxolitinib and 48.2% of patients had received treatment with 
hydroxyurea only. Sixty-four percent of patients treated with ruxolitinib had received treatment with 
hydroxyurea. Analysis of the real-world data revealed an improved median OS with ruxolitinib compared to 
those treated with hydroxyurea (6.7 vs. 5.1 years; P = .001). A propensity score matching analysis also 
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demonstrated an improved median OS in patients treated with ruxolitinib (7.7 years) as first-line therapy or 
second-line therapy after hydroxyurea compared to those treated with hydroxyurea only (3.4 years; P = .002). 
Toxicity 
Anemia and thrombocytopenia were the most common hematologic toxicities associated with ruxolitinib, 
consistent with its mechanism of action, and the incidences of grade 3/4 anemia or thrombocytopenia were 
higher during the first 8 to 12 weeks of treatment.86,113,116 In the COMFORT-I study, ecchymosis, dizziness, 
and headache were the most frequent nonhematologic toxicities associated with ruxolitinib, and diarrhea 
was the most frequent nonhematologic adverse event associated with ruxolitinib in the COMFORT-II 
study.86,113 In general, the incidences of nonhematologic toxicities decreased with long-term 
therapy.120,123 Anemia associated with ruxolitinib treatment may not share the inferior prognosis of 
disease-related anemia as ruxolitinib can overcome the inferior prognosis of disease-induced anemia.128 A 
study by Cervantes et al129 suggests that an alternative dosing strategy for ruxolitinib consisting of a dose of 
10 mg twice daily for 12 weeks and titrating up to a dose of 25 mg twice daily was well-tolerated and effective 
in patients with PMF or post-PV/ET MF and anemia.  
Management of Treatment-Related Anemia and Thrombocytopenia 
In the COMFORT-I and COMFORT-II studies, anemia and thrombocytopenia were managed with dose 
modifications and RBC transfusions.86,113 Patients enrolled in the COMFORT trials were required to have a 
baseline platelet count ≥100 x 109/L, and the initial starting dose of ruxolitinib was dependent on the patient's 
baseline platelet counts.86,113 The results of a phase II study suggest that a lower initial dose of ruxolitinib 
(5 mg twice daily with optional escalation up to 15 mg twice a day) may be appropriate in patients with 
baseline platelet count 50 to 100 x 109/L.130 In the dose-finding phase Ib EXPAND study, ruxolitinib was 
tolerated at a maximum safe starting dose of 10 mg twice daily in patients with MF with platelet count 50 to 
74 x 109/L or 75 to 99 x 109/L.131 Patients with platelet count of 75 to 99 x 109/L displayed higher tolerability. 
At 48 weeks, 33.3% of patients with platelet count 75 to 99 x 109/L demonstrated a spleen response 
compared to 30% of patients with platelet count 50 to 74 x 109/L. See the prescribing information for dose 
modifications for the management of hematologic toxicities.  
Other Toxicities  
Ruxolitinib is associated with a potentially increased risk of opportunistic infections and viral 
reactivations.132,133 Non-melanoma skin cancers and pre-cancerous lesions have been reported in patients 
treated with ruxolitinib.134 Lymphoid neoplasms may be diagnosed concurrently with MPN or may develop 
during the natural history of MF, PV, or ET.135-138 Although one report indicated that JAK inhibitor therapy 
may be associated with an increased risk of aggressive B-cell lymphomas in patients with MF,139 other 
studies found no evidence of increased lymphoma risk in patients treated with a JAK inhibitor.140-143  
Impact of Mutational Status and Response to Ruxolitinib 
In the COMFORT-II study, ruxolitinib was associated with clinical efficacy and survival improvement across 
different molecular subsets of patients with MF.144 HMR mutations (ASXL1, EZH2, SRSF2, IDH1, or IDH2) 
were identified in 33%, 7%, 3%, <1%, and 0% of patients, respectively, and these frequencies were 
comparable in ruxolitinib and best available therapy arms. Responses in splenomegaly (>35% spleen volume 
reduction), symptomatic improvement, and the risk of ruxolitinib-associated anemia and thrombocytopenia 
were observed at similar frequencies across different mutation profiles. Ruxolitinib improved survival and 
reduced the risk of death in patients harboring HMR mutations (ASXL1, EZH2, SRSF2, IDH1, or IDH2) with an 
HR of 0.57.144 The use of ruxolitinib did not appreciably influence the acquisition of additional mutations 
during treatment compared to the use of hydroxyurea.145 A decrease in the JAK2 V617F variant allele 
frequency was associated with the duration of the spleen volume response. An increase in the variant allele 
frequency of any initial mutation or the acquisition of ≥1 non-driver mutations during treatment was 
associated with increased rates of treatment discontinuation. 
The results of another analysis of 95 patients with MF treated with ruxolitinib in a single institution also 
showed that ASXL1, EZH2, and IDH1/2 mutations are associated with poor outcomes and patients with ≥3 
mutations in ASXL1, EZH2, or IDH1/2 had shorter time to treatment discontinuation and OS.146 However, in 
contrast to the findings of the COMFORT-II study, patients with ≥1 mutations in ASXL1, EZH2, or IDH1/2 were 
significantly less likely to have a spleen response. Patients with ≥3 mutations had the worst outcomes, 
suggesting that multigene profiling may be useful for treatment planning in patients with MF.  
Response Prediction to Ruxolitinib 
The response to ruxolitinib after 6 months (RR6) model can be used to gauge response to ruxolitinib. This 
prognostic model takes into account the ruxolitinib dose, spleen response, and RBC transfusion needs for 6 
months following the initiation of ruxolitinib therapy in order to predict OS.147 The results of a multivariable 
analysis revealed several risk factors: a ruxolitinib dose of <20 mg twice a day at baseline and at 3 and 6 
months, a ≤30% reduction in spleen length from baseline at 3 and 6 months, an RBC transfusion requirement 
at 3 and/or 6 months, and an RBC transfusion requirement at baseline and at 3 and 6 months. The model 
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stratified patients into 3 risk categories: low-risk (median OS, not reached), intermediate-risk (median OS, 61 
months; 95% CI, 43–80 months), and high-risk (median OS, 33 months; 95% CI, 21–50 months). The model’s 
predictive potential was validated and confirmed in an external cohort of 40 patients with MF. 
Fedratinib 
Fedratinib is a potent and selective JAK2 and FLT3 inhibitor approved by the FDA for the treatment of 
intermediate-2 or high-risk MF as determined by IPSS, based on the results of the randomized phase III 
JAKARTA trial, as well as the non-randomized phase II JAKARTA-2 trial, which evaluated efficacy in patients 
with ruxolitinib-resistant or ruxolitinib-intolerant intermediate-1, intermediate-2, or high-risk MF.89,94  
The phase III JAKARTA trial randomized patients with intermediate-2-risk or high-risk MF (PMF, post-PV MF, 
or post-ET MF) with platelet counts ≥50 x 109/L to once-daily fedratinib 400 mg (n = 96) or placebo (n = 96).94 
Patients with progressive disease (PD) were permitted to cross over from placebo to fedratinib. The 
proportion of patients achieving the primary endpoint (spleen response; ≥35% reduction in spleen volume as 
assessed by MRI or CT scan at 24 weeks and confirmed 4 weeks later) was significantly higher (P < .0001) in 
the 400 mg fedratinib group (37% [95% CI, 27%–46%]) than in the placebo group (1% [95% CI, 0%–3%]). The 
symptom response rates at 24 weeks (≥50% reduction in the MF-SAF-TSS from baseline) in evaluable patients 
were 40% (95% CI, 30%–51%) and 9% (95% CI, 3%–15%), respectively, for the 400 mg and placebo groups. 
Seventy-four percent of patients initially in the placebo group crossed over to fedratinib during the study.148 
The median OS was not reached in either group (HR, 0.57; 95% CI, 0.30–1.10; P = .094). The survival rates at 
1 year and 18 months were 92% and 87%, respectively, for the fedratinib group, and 86% and 80%, 
respectively, for the placebo group. Patients treated with fedratinib had significantly longer median PFS (23.2 
vs. 17.5 months) (HR, 0.42; 95% CI, 0.23–0.76; P = .004). The PFS rates were 83% for the fedratinib group and 
67% for the placebo group at 1 year. A subsequent analysis of the JAKARTA study showed that the baseline 
platelet count did not significantly impact the rate of spleen response (P = .37), which was 36% in patients 
with platelet count 50 to <100 x 109/L (N = 14) and 49% in patients with platelet count ≥100 x 109/L (N = 82) 
who were treated with 400 mg daily fedratinib at 24 weeks.149 Similar results were obtained for the rates of 
symptom response (33% in the first group and 42% in the second group; P = .57). 
The phase II non-randomized JAKARTA-2 trial (n = 97) showed that fedratinib 400 mg was also effective in 
reducing splenomegaly and symptom burden in patients with ruxolitinib-resistant or ruxolitinib-intolerant 
intermediate-1-risk or intermediate-2-risk/high-risk MF (PMF, post-PV MF, or post-ET MF, palpable 
splenomegaly [≥5 cm below the left costal margin], and platelet count ≥50 x 109/L).89 Patients were assigned 
by treating investigators as resistant or intolerant to ruxolitinib. Spleen response (≥35% reduction in spleen 
volume as assessed by MRI or CT scan at 24 weeks; 83 evaluable patients) and symptom response (≥50% 
reduction in the MF-SAF-TSS at 24 weeks; 90 evaluable patients) were achieved in 55% (53% in the ruxolitinib-
resistant group and 63% in the ruxolitinib-intolerant group) and 26% (21% in the ruxolitinib-resistant group 
and 32% in the ruxolitinib-intolerant group) of patients, respectively. Another analysis of the JAKARTA-2 study 
reported the efficacy data in three different cohorts of patients (intent-to-treat population, n = 97; stringent 
criteria cohort, n = 79; and sensitivity analysis cohort, 66 patients treated with 6 cycles of fedratinib or 
discontinued before cycle 6 for reasons other than study closure) by using updated criteria for ruxolitinib 
failure and intolerance.150 The spleen response rates were 31%, 30%, and 36%, respectively, for these three 
cohorts. The corresponding symptom response rates were 27%, 27%, and 32%, respectively. At the end of 
the study, 81% of patients were censored for survival.148 The median OS was not reached (95% CI, 17.1 
months–not reached) and the survival rates at 1 year and 18 months were 84% and 67%, respectively. The 
median PFS was 13.3 months (95% CI, 8.4–17.1 months) and the PFS rate at 1 year was 59%. A subgroup 
analysis of the JAKARTA2 study showed the baseline platelet count did not significantly impact the rate of 
spleen response (P = .41), which was 36% in patients with platelet count 50 to <100 x 109/L (N = 33) and 28% 
in patients with platelet count ≥100 x 109/L (N = 64) at 24 weeks.149 The rate of symptom response was 39% 
in the former group and 20% in the latter group (P = .06). Post hoc analyses from the JAKARTA and JAKARTA2 
trials determined that treatment with fedratinib (400 mg daily) was not associated with clinically significant 
weight gain or an increase in the body mass index.151 
Toxicity 
Anemia and thrombocytopenia were the most common hematologic toxicities associated with 
fedratinib.89,94 In the JAKARTA trial, ≥grade 3 anemia was reported in 30% of patients.94 In an analysis of 
the JAKARTA-2 trial, grade 3 or 4 anemia was reported in 46% of patients and thrombocytopenia in 24% of 
patients.89 A pooled analysis of the JAKARTA/JAKARTA2/ARD11936 cohorts revealed a higher percentage of 
grade 3–4 treatment-emergent thrombocytopenia (40% for platelet count 50 to <100 x 109/L [N = 48] and 
5% for platelet count ≥100 x 109/L [N = 155]) in patients treated with 400 mg daily fedratinib.149 Diarrhea, 
vomiting, and nausea were the most common nonhematologic toxicities and usually abated after the first 28-
day cycle.89,94 Fedratinib has demonstrated inhibition of FLT3, which has been implicated in the occurrence 
of these gastrointestinal toxicities.152,153 Elevation of liver enzymes or creatinine levels were more frequent 
with fedratinib than with placebo.94 Fedratinib was also associated with a higher rate of infections (42% for 
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fedratinib 400 mg compared to 27% in the placebo group).154 The phase IIIb FREEDOM trial evaluated the 
efficacy and safety of fedratinib at a dose of 400 mg daily in patients with DIPSS intermediate-risk or high-risk 
PMF or post-PV/ET MF who were previously treated with ruxolitinib.155 At the end of cycle 6, 25.7% of 
evaluable patients achieved the primary endpoint of ≥35% reduction in spleen volume and 44.4% achieved 
the secondary endpoint of ≥50% reduction in total symptom score. Grade 3/4 anemia and thrombocytopenia 
occurred in 39.5% and 23.7% of patients, respectively. Grade 3 gastrointestinal adverse events were also 
reported in 15.8% of patients. Data also suggest that early treatment with gastrointestinal prophylactic 
agents may help to mitigate the rates of gastrointestinal adverse events. No cases of Wernicke 
encephalopathy (WE) were observed.  
In August 2017, the FDA removed the clinical hold on the fedratinib development program, which was initially 
placed in 2013 because eight out of 670 patients in fedratinib clinical trials experienced symptoms suggestive 
of WE, which is a neurological disorder that develops in the setting of thiamine deficiency.156 A subsequent 
report showed that fedratinib does not increase the risk of thiamine deficiency beyond its potential to worsen 
malnutrition, which could be due to poor management of preventable gastrointestinal adverse events.156 In 
the JAKARTA2 study, only one case of encephalopathy was reported, which was subsequently determined to 
be related to hepatic encephalopathy and inconsistent with WE.150 In 670 patients enrolled in clinical trials 
evaluating fedratinib in patients with MPN or solid tumors, the overall prevalence of WE was observed in <1% 
of treated patients,156 and thus was not found to be clearly different than the 1% to 2% prevalence of WE in 
the general U.S. population.157 
As a result of these updated analyses, the FDA approved fedratinib in 2019 for the treatment of patients with 
intermediate-2-risk or high-risk MF (PMF, post-PV MF, or post-ET MF). The prescribing information for 
fedratinib includes a boxed warning regarding the potential risk of encephalopathy, including WE. See the 
prescribing information for monitoring of thiamine levels. 
Pacritinib 
Pacritinib, a JAK2, FLT3, and IRAK1 inhibitor, was evaluated in patients with intermediate-1, intermediate-2, 
and high-risk MF.92,93,158 Pacritinib is FDA-approved for the treatment of intermediate or high-risk MF with 
a platelet count <50 x 109/L.93,158 The phase II PAC203 trial reported that 200 mg pacritinib twice daily 
showed clinical activity and had a manageable safety profile in patients with ruxolitinib-resistant or 
ruxolitinib-intolerant intermediate-1, intermediate-2, or high-risk MF with platelet count <50 x 109/L.158 At 
24 weeks, the spleen response rate (≥35% reduction in spleen volume) was 9.3% in the overall cohort versus 
16.7% in those with platelet count <50 x 109/L and the total symptom score response rate (≥50% reduction 
in total symptom score based on the MPN-SAF TSS 2.0) was 7.4% in the overall cohort versus 8.3% in those 
with platelet count <50 x 109/L. In the phase III PERSIST-1 trial, patients with intermediate-1, intermediate-
2, or high-risk MF with palpable splenomegaly (≥5 cm below the left costal margin) were randomized 2:1 to 
receive pacritinib (n = 220), 400 mg once daily, or best available therapy (n = 107) (excluding JAK2 
inhibitors).92 Patients were allowed to cross over to pacritinib at 24 weeks or if their disease progressed. In 
the best available therapy group, 84% of the patients crossed over to the pacritinib group at a median time 
point of 6.3 months. Nineteen percent of patients receiving pacritinib met the primary endpoint (≥35% spleen 
volume reduction, as determined by MRI or CT, in the intention-to-treat population) compared to 5% of 
patients receiving best available therapy (P = .0003) at 24 weeks. At the same time point, the percentage of 
patients with a total symptom score reduction of ≥50%, as determined using the MPN-SAF TSS 2.0, was similar 
in the pacritinib and best available therapy study arms (19% vs. 10%; P = .24). At 48 weeks, a significantly 
higher percentage of patients in the pacritinib study arm achieved this reduction (15% vs. 0%; P = .0027). OS 
did not differ between the two groups (HR, 1.36; 95% CI, 0.89–2.09; P = .16) prior to week 24. 
The phase III PERSIST-2 trial randomized patients with intermediate-1, intermediate-2, or high-risk MF with 
platelet count ≤100 x 109/L 1:1:1 to receive once-daily pacritinib 400 mg, twice-daily pacritinib 200 mg, or 
best available therapy.93 Patients had palpable splenomegaly (≥5 cm below the left costal margin) and 
platelet count ≤100 x 109/L. Forty-eight percent of patients were previously treated with ruxolitinib. Among 
the best available therapy group, 45% of patients received ruxolitinib. Patients were allowed to cross over to 
pacritinib at 24 weeks or if splenomegaly progressed. At 24 weeks, in the intention-to-treat population, the 
proportion of patients achieving the co-primary endpoint of ≥35% reduction in spleen volume, as assessed 
by MRI/CT, was significantly higher in the pacritinib groups (15% [95% CI, 7.6%–24.7%; P = .02] for 400 mg 
once daily and 22% [95% CI, 12.9%–32.7%; P = .001] for 200 mg twice daily) than in the best available therapy 
group (3% [95% CI, 0.3%–9.7%]). Seventeen percent (95% CI, 9.6%–27.8%; P = .65) of patients receiving once-
daily 400 mg pacritinib and 32% (95% CI, 22.0%–44.3%; P = .01) of patients receiving twice-daily 200 mg 
pacritinib met the co-primary endpoint of ≥50% reduction in total symptom score (MPN-SAF TSS 2.0), as 
opposed to 14% (95% CI, 6.9%–24.1%) of patients receiving best available therapy. OS was similar across all 
three groups (HR, 1.18; 95% CI, 0.57–2.44; and HR, 0.68; 95% CI, 0.30–1.53 for pacritinib 400 mg once daily 
and 200 mg twice daily, respectively, when compared to best available therapy).  
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Toxicity 
The phase II PAC203 trial reported thrombocytopenia (33.3%), anemia (20.4%), and neutropenia (5.6%) as 
the most common grade 3 or 4 treatment-emergent hematologic events in patients with MF resistant to or 
intolerant of ruxolitinib who received twice-daily pacritinib 200 mg.158 Pneumonia (9.3%) as well as diarrhea, 
abdominal pain, and hyperuricemia (5.6% each) were the most common nonhematologic grade 3 or 4 
treatment-emergent adverse events. Like fedratinib, pacritinib also exhibits FLT3 inhibition, which has been 
implicated in gastrointestinal toxicity.152,153 
In the PERSIST-1 trial, the most frequent grade 3 or 4 adverse events in the pacritinib study arm were anemia 
(17%), thrombocytopenia (12%), and diarrhea (5%) and in the best available therapy arm, they were anemia 
(15%), thrombocytopenia (11%), dyspnea (3%), and hypotension (3%).92 One percent of patients in the 
pacritinib group had an infection compared to none in patients receiving best available therapy. In the 
PERSIST-2 trial, the most frequent grade 3 or 4 treatment-emergent adverse events in patients receiving 
once-daily pacritinib 400 mg, twice-daily pacritinib 200 mg, or best available therapy were thrombocytopenia 
(31%, 32%, and 18%, respectively) and anemia (27%, 22%, and 14%, respectively).93 
In 2016, the FDA placed a clinical hold on the development of pacritinib while evaluating deaths related to 
intracerebral hemorrhage and cardiovascular events. In 2017, the FDA lifted the clinical hold and in 2022, the 
drug was approved for the treatment of intermediate- or high-risk MF (PMF, post-PV MF, or post-ET MF) for 
patients with platelet count <50 x 109/L. 
Momelotinib 
Momelotinib, a potent and selective JAK1/2 inhibitor and ACVR1/ALK2 inhibitor, is FDA-approved for the 
treatment of intermediate- or high-risk MF in patients with anemia based on the results of the randomized 
phase III MOMENTUM trial, as well as subgroup data from the randomized phase III SIMPLIFY-1 
trial.90,91,159 Momelotinib was also evaluated in randomized phase III studies in patients with intermediate-
1 (symptomatic), intermediate-2, or high-risk MF who were not previously treated with a JAK inhibitor, as 
well as in those who were previously treated with ruxolitinib.159,160 In the phase III MOMENTUM trial, 
patients with PMF or post-PV/ET MF with DIPSS intermediate-1, intermediate-2, or high-risk disease were 
randomized 2:1 to receive treatment with momelotinib or danazol.90 The patients had symptomatic disease, 
anemia, and had previously received treatment with a JAK inhibitor. At 24 weeks, a significantly higher 
percentage of patients in the momelotinib arm had a total symptom score response rate of ≥50% (25% vs. 
9%; P = .0095). Following week 24, all patients who remained in the study were treated with momelotinib.91 
At 48 weeks, among those who were evaluable for total symptom score, 45% of patients treated with 
momelotinib from the start of the study had a response, compared to 50% of patients treated with danazol 
who crossed over. 
The phase III SIMPLIFY-1 study randomized 432 patients with intermediate-1 (symptomatic), intermediate-2, 
or high-risk MF with no prior treatment with a JAK inhibitor to receive momelotinib 200 mg once daily or 
ruxolitinib 20 mg twice daily (or according to the label) for 24 weeks.159 Following this time period, all 
patients could cross over to the momelotinib arm. At 24 weeks, the data showed that momelotinib was 
noninferior to ruxolitinib. 26.5% of patients in the momelotinib arm achieved the primary endpoint of a 
spleen response, defined as a ≥35% decrease in the spleen volume, compared to 29% of patients in the 
ruxolitinib arm (P = .011). While momelotinib treatment led to an improvement in transfusion burden 
(transfusion rate, nominal P < .001; transfusion independence, nominal P < .001; transfusion dependence, P 
= .019), it did not improve the total symptom score response rate (P = .98). At 2 years, the OS and LFS were 
81.6% (HR, 1.02; 95% CI, 0.73–1.43) and 80.7% (HR, 1.08; 95% CI, 0.78–1.50), respectively, in patients treated 
with momelotinib compared to 80.6% and 79.3%, respectively, in patients initially treated with ruxolitinib 
who crossed over to the momelotinib group.161 
The phase III SIMPLIFY 2 trial randomized patients with intermediate-1 (symptomatic), intermediate-2, or 
high-risk MF who received prior ruxolitinib treatment 2:1 to receive momelotinib or best available therapy 
for 24 weeks.160 In an intention-to-treat analysis, 7% of patients in the momelotinib group met the primary 
endpoint of a ≥35% reduction in spleen volume, compared to 6% of patients in the best available therapy 
group (P = .90). At 2 years, the OS and LFS were 65.8% (HR, 0.98; 95% CI, 0.59–1.62) and 64.2% (HR, 0.97; 
95% CI, 0.59–1.60), respectively, in patients treated with momelotinib compared to 61.2% and 59.7%, 
respectively, in patients initially treated with best available therapy who crossed over to the momelotinib 
group.161 Data from both SIMPLIFY trials showed that treatment with momelotinib led to a clinically 
meaningful symptomatic benefit in patients with MF.162 
Toxicity 
In the MOMENTUM study, at 24 weeks, anemia and thrombocytopenia were the most common grade 3 or 
higher treatment-emergent hematologic adverse events and were observed in 61% and 28%, respectively, of 
patients receiving momelotinib, and in 75% and 26%, respectively, in patients receiving danazol.90 At 48 
weeks, anemia and thrombocytopenia were reported in 11% and 19% of patients treated with momelotinib, 
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including those who crossed over.91 Acute kidney injury (momelotinib, 3%; danazol, 9%) and pneumonia 
(momelotinib, 2%; danazol, 9%) were the most common grade 3 or higher nonhematologic treatment-
emergent adverse event at 24 weeks.90 Asthenia (momelotinib, 3%; danazol, 2%), dyspnea (momelotinib, 
3%; danazol, 0%), and fatigue (momelotinib, 3%; danazol, 7%) were the most common grade 3 or higher 
nonhematologic adverse events at 48 weeks.91 In the SIMPLIFY-1 trial, anemia and thrombocytopenia were 
the most frequent hematologic abnormalities in both groups.159 Seven percent of patients in the 
momelotinib group and 3% of patients in the ruxolitinib group had grade 3 or higher infections. Similarly, 
anemia (momelotinib group: 14%; best available therapy group: 14%) and thrombocytopenia (momelotinib 
group: 7%; best available therapy group: 6%) were the most frequent grade 3 or higher treatment-emergent 
adverse events in the SIMPLIFY-2 trial, with the most common nonhematologic treatment-emergent adverse 
events being asthenia (5%) in the momelotinib group and abdominal pain (6%) in the best available therapy 
group.160 
Allogeneic Hematopoietic Cell Transplant 
Allogeneic HCT is the only potentially curative treatment option resulting in long-term remissions for patients 
with MF. Donor selection and conditioning should be evaluated on a case-by-case basis (See NCCN Guidelines 
for Hematopoietic Cell Transplant, available at www.NCCN.org). Myeloablative conditioning and reduced-
intensity conditioning (RIC) are relatively similar in terms of OS.163 The use of RIC is associated with a lower 
rate of non-relapse mortality (NRM), but it is also associated with a higher risk of relapse compared to 
myeloablative conditioning.164-171 Comparison studies of RIC also do not show a difference in OS,171,172 
although one study reported a trend towards lower NRM (HR, 0.52; 95% CI, 0.26–1.05; P = .068) and a higher 
relapse rate (HR, 9.21; 95% CI, 1.81–46.9; P = .008) with regimens that use the combination of busulfan and 
fludarabine.171 Another study also determined a higher relapse rate but the difference was not statistically 
significant (P = .21).172 No statistically significant difference was obtained for NRM (P = .32). Patients with 
MPN are at particularly high risk for hepatobiliary toxicities related to transplant, including sinusoidal 
obstructive syndrome (SOS). Approaches to reduce SOS and NRM using specialized myeloablative 
conditioning have been used and may be helpful.173,174 The estimated OS and NRM rates for myeloablative 
conditioning at 3 to 5 years range from 30% to 61% and 35% to 50%, respectively.175 In a retrospective 
registry analysis of 289 patients with MF, allogeneic HCT resulted in long-term OS in approximately one third 
of patients, but the probability of long-term survival and NRM was dependent on the source of stem cells.176 
The 5-year post-transplant OS rates were 37%, 40%, and 30%, respectively, for HLA-matched sibling donor 
transplant, other related donor transplant, and unrelated donor (URD) transplant, respectively. The 
corresponding 5-year disease-free survival rates were 33%, 22%, and 27%, respectively. The NRM rate at 5 
years was higher for URD transplant (50% compared to 35% and 38% for HLA-matched sibling donor 
transplant and other related donor transplant, respectively). In a prospective, multicenter study that 
evaluated allogeneic HCT with RIC in 103 patients with MF, the cumulative incidence of NRM at 1 year was 
16% and the cumulative incidence of relapse at 3 years was 22%.165 The estimated 5-year event-free survival 
(EFS) and OS rates were 51% and 67%, respectively. The NRM was significantly lower for patients with a 
completely matched donor (12% vs. 38%; P = .003). Other large retrospective registry analyses have also 
reported similar outcomes.168,169 In the Center for International Blood and Marrow Transplant Research 
(CIBMTR) analysis that included 233 patients who underwent allogeneic HCT using RIC for PMF, the 
probabilities of OS and PFS at 5 years were 47% and 27%, respectively.168 The cumulative incidence of NRM 
and relapse/progression at 5 years were 24% and 48%, respectively. In the European Bone Marrow 
Transplantation Registry (EBMTR) analysis that included 193 patients who underwent transplantation for 
post-PV or post-ET MF, the 3-year OS rate, incidence of relapse, and NRM were 55%, 32%, and 28%, 
respectively.169 Another study that included 2459 patients with MF who underwent allogeneic HCT reported 
an OS rate of 41% (95% CI, 39%–44%) and a disease-free survival rate of 32% (95% CI, 30%–35%) at 10 
years.177 In 1055 patients who were disease-free at 2 years, the 10-year OS and disease-free survival rates 
were 74% (71%–78%) and 64% (60%–68%), respectively. Age (>55 years) and donor type (HLA-identical sibling 
donor transplant vs. HLA-well-matched URD transplant or partially/mismatched URD transplant) have been 
the most important prognostic factors of OS and NRM. Among patients who underwent allogeneic HCT with 
RIC for PMF, the 5-year survival rates following HLA-identical sibling donor transplant, HLA-well-matched URD 
transplant, and partially/mismatched URD transplant were 56%, 48%, and 34%, respectively (P = .002) and 
the relative risk of NRM was also the lowest for HLA-identical sibling donor transplant (1%) compared to 3% 
and 9% for HLA-well-matched URD transplant and partial/mismatched URD transplant, respectively.168 In 
patients who underwent allogeneic HCT with RIC for post-PV MF or post-ET MF, the overall 3-year cumulative 
incidence of NRM was significantly higher in patients >55 years (35% vs. 20% for younger patients; P = .032) 
and in those who underwent URD transplant (34% vs. 18% for those who had a related donor transplant; P = 
.034).169 The results of a retrospective study by the European Society for Blood and Marrow Transplantation 
with patients with MF who underwent allogeneic HCT from an HLA-identical sibling or an URD identified age 
≥60 years, Karnofsky performance status of <90% at the time of transplant, graft failure, acute graft-versus-
host disease (GVHD) (grades III–IV), and disease progression or relapse as factors that were independently 
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associated with a higher mortality rate.178 These factors, along with HCT-specific Comorbidity Index ≥3 and 
extensive chronic GVHD, were associated with higher NRM. The DIPSS risk score was not a prognostic factor. 
Another retrospective multicenter study of 69 patients with chronic phase MF who were treated with 
allogeneic blood or marrow transplantation from a haploidentical donor and received cyclophosphamide 
post-transplantation reported an OS of 72% (95% CI, 59%–81%), a relapse-free survival (RFS) of 44% (95% CI, 
29%–59%), and a GVHD-free RFS of 30% (95% CI, 17%–43%) at 3 years.179 A cumulative incidence of 10% 
was obtained for grade 3–4 acute GVHD and 8% for extensive chronic GVHD. 
A few studies have shown that larger spleen size may be associated with inferior outcomes after transplant, 
possibly reflecting an aggressive disease biology.179-181 A spleen size ≥22 cm or a prior splenectomy (HR, 
6.37; 95% CI, 2.02–20.1; P = .002) and bone marrow grafts (HR, 4.92; 95% CI, 1.68–14.4; P = .004) were 
associated with a higher incidence of relapse.179 A univariate analysis determined that a spleen size ≥17 cm 
or a prior splenectomy was associated with worse RFS (HR, 3.50; 95% CI, 1.18–10.37; P = .02) and a higher 
relapse rate (subdistribution HR not calculable; P = .01).180 The results of a multivariate analysis by Polverelli 
et al181 demonstrated that splenectomy was associated with reduced NRM (HR, 0.64; 95% CI, 0.44–0.93; P 
= .018) and a higher risk of relapse (HR, 1.43; 95% CI, 1.01–2.02; P = .042), but no effect on OS (HR, 0.86; 95% 
CI, 0.67–1.12; P = .274).  
In another study, DIPSS risk score has been shown to predict outcome after transplant.168,182 In the 
aforementioned CIBMTR analysis, there was a trend towards lower mortality rates in patients with low- or 
intermediate-1-risk disease, and higher NRM in patients with intermediate-2 or high-risk disease.168 In 
another retrospective analysis of 170 patients with MF who received HCT, DIPSS risk score significantly 
correlated with mortality risk and NRM (HR for post-transplant mortality was 4.11 for high-risk disease 
compared to 3.15, 1.97, and 1, respectively, for intermediate-2, intermediate-1, and low-risk disease; the 
corresponding HRs for NRM were 3.41, 3.19, 1.41, and 1, respectively).182 The association of DIPSS risk score 
with relapse was not significant, although patients with higher-risk disease experienced more relapses than 
those with lower-risk disease. DIPSS risk scores prior to HCT have also been shown to correlate with OS 
following allogeneic HCT.168,183,184 However, in one retrospective analysis, the differences in OS between 
patients with intermediate-1 and intermediate-2-risk disease were not significantly different. In a 
multivariate analysis, only JAK2 wild-type, age ≥57 years, and the presence of constitutional symptoms were 
independent predictors of OS. The 5-year OS rates were 90%, 74%, and 50% for the presence of 0, 1, and 2 
risk factors.183 In another retrospective analysis that evaluated the impact of allogeneic HCT on survival in 
patients <65 years of age at the time of diagnosis of PMF (n = 438; 190 patients received allogeneic HCT and 
248 patients received conventional therapy), the relative risk of death after allogeneic HCT was 5.6 for 
patients with DIPSS low-risk disease, 1.6 for patients with intermediate-1-risk disease, 0.55 for patients with 
intermediate-2-risk disease, and 0.37 for patients with high-risk disease.184 
These findings suggest that outcomes following allogeneic HCT are better for patients with low- or 
intermediate-1-risk MF.168,182 However, since HCT is associated with a significant rate of transplant-related 
complications and morbidity that may not otherwise occur with nontransplant therapies in this group of 
patients, the overall benefit may be with non-transplant therapies.185 Allogeneic HCT is associated with a 
clear benefit in patients with intermediate-2 or high-risk MF. A retrospective study of 544 patients with MF 
investigated the different prognostic models (IPSS, DIPSS, and DIPSS-Plus) and determined that the IPSS and 
DIPSS-plus models were most able to differentiate between the intermediate-1 and intermediate-2-risk 
categories.186 
The Myelofibrosis Transplant Scoring System (MTSS) is a model that takes into account clinical (age ≥57 years, 
Karnofsky performance status <90%, platelet count <150 x 109/L, and leukocyte count >25 x 109/L), 
molecular (presence of ASXL1 mutation and absence of CALR and MPL mutations), and transplant-specific 
factors (HLA-mismatched URD), and is designed to assess prognosis after allogeneic transplant in patients 
with primary and post-ET/PV MF.187 It stratifies patients into four risk categories: low, intermediate, high, 
and very high. Validated in a cohort of 156 patients, the survival rates for these categories were 83% (95% CI, 
71%–95%), 64% (95% CI, 53%–75%), 37% (95% CI, 17%–57%), and 22% (95% CI, 4%–39%), respectively (P < 
.001). Another study evaluating the performance of the MTSS model concluded that it may need to be refined 
as it did not distinctly stratify patients into four risk categories.188 However, the authors note that it still has 
clinical value. When the risk levels were combined to give two new categories, standard (low and 
intermediate) and high (high and very high), the MTSS was better able to distinguish risk (P < .001). The OS at 
3 years for the standard- and highrisk levels were 62% (95% CI, 49%–72%) and 25% (95% CI, 9%–45%), 
respectively. Further validation studies are needed to confirm these findings. 
Impact of Mutational Status 
CALR mutation is associated with higher OS rates and lower rate of NRM following allogeneic HCT in patients 
with PMF as well as post-PV or post-ET MF.189,190 Identification of HMR mutations (ASXL1, EZH2, SRSF2, 
TP53, IDH1, or IDH2 mutations) may be helpful in decision-making regarding allogeneic HCT in patients with 
MF.29,37-39,190 CBL, DNMT3A, and U2AF1 were associated with worse OS in patients with MF undergoing 
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allogeneic HCT.191,192 The results from another study also suggest inferior OS with ASXL1 mutations 
(subdistribution HR, 2.36; 95% CI, 0.85–6.6; P = .09).180 
In a study of 133 patients who underwent allogeneic HCT for PMF (n = 97) or post-ET/post-PV MF (n = 36), 
the 4-year OS rate was 82% for patients with CALR mutations compared to 56% for patients without CALR 
mutations (CALR wild-type). The NRM rate was also significantly lower in patients with CALR mutations 
compared with those who were CALR wild-type (4-year NRM rates were 7% and 31%, respectively; P = 
.024).189 In another study that evaluated the impact of molecular genetics on the outcome after allogeneic 
HCT in patients with MF (PMF, n = 110; post-PV or ET MF, n = 46; and MF in transformation, n = 13), the 
results of a multivariate analysis showed that CALR mutation was an independent factor for lower NRM and 
improved PFS and OS.190 ASXL1 and IDH2 mutations were independent risk factors for lower PFS, whereas 
no impact was observed for patients with triple-negative disease. As discussed earlier, CALR(-)/ASXL1(+) is 
associated with a poor prognosis (independent of the DIPSS-Plus risk score) in patients with PMF and this 
subset of patients should be considered for allogeneic HCT earlier in the disease course.43 
A small study with 18 patients with primary or post-ET MF found that MPL mutations were associated with a 
favorable outcome following allogeneic HCT with an OS rate and an RFS rate of 83.5% (95% CI, 65.9%–100%) 
at 5 years and a relapse rate of 5.5%.193 The addition of mutational status to DIPSS-Plus can help improve 
the prediction of transplantation outcome.194 Patients with ≥3 mutations along with CALR or JAK2 mutations 
had higher NRM and risk of relapse following transplant compared to those with fewer mutations. 
Treatment Recommendations Based on Symptom Assessment and Risk Stratification 
The selection of appropriate treatment should be based on the risk score, the presence of symptoms, and 
the disease stage. A clinical trial or consideration of a clinical trial is recommended for all patients with MF 
who require treatment with the aim of reducing bone marrow fibrosis, improving cytopenias and symptom 
burden, restoring transfusion independence, and/or preventing/delaying progression to AML. 
Lower-Risk MF 
Patients with asymptomatic lower-risk MF should be observed and monitored for signs and symptoms of 
disease progression with MPN-SAF TSS (MPN-10). Enrollment in a clinical trial is also an option. 
Ruxolitinib,114-116 peginterferon alfa-2a,110 or a clinical trial are included as options for patients with 
symptomatic disease. Hydroxyurea has been shown to be an effective treatment option for the 
hyperproliferative manifestations of lower-risk MF (thrombocytosis or leukocytosis). In a small study of 40 
patients with symptomatic MF (constitutional symptoms, splenomegaly, thrombocytosis, leukocytosis, 
pruritus, and bone pain), treatment with hydroxyurea (500 mg/day, subsequently adjusted to the individual 
efficacy and tolerability) resulted in clinical improvement in 40% of patients.195 Anemia induced by 
hydroxyurea was manageable with concomitant treatment. The Panel has included hydroxyurea as an option 
for symptomatic lower-risk MF, if the use of cytoreductive therapy would be symptomatically beneficial in 
selected patients with high platelet counts. Ruxolitinib, peginterferon alfa-2a, hydroxyurea, pacritinib (if 
platelets <50 x 109/L), and momelotinib (category 2B) are listed as useful in certain circumstances options for 
the first-line treatment of patients with symptomatic lower-risk MF. In the event that peginterferon alfa-2a 
is unavailable, the use of other available pegylated interferons (eg, ropeginterferon alfa-2b-njft) is 
appropriate. For patients with anemia, see Management of MF-Associated Anemia in the algorithm. 
Although the outcomes following allogeneic HCT are better for patients with lower-risk MF, due to the high 
transplantation-related morbidity and mortality, treatment decisions regarding allogeneic HCT should be 
individualized.168,182,184 Allogeneic HCT should be considered for lower-risk MF in patients with refractory, 
transfusion-dependent anemia, circulating blast cells >2% in peripheral blood, adverse cytogenetics, or 
molecular abnormalities.196 Evaluation for allogeneic HCT is recommended for patients with low platelet 
counts or complex cytogenetics. The MTSS can be helpful in predicting post-transplant survival when 
counseling patients about transplant.187 
Higher-Risk MF 
Referral to an HCT expert for allogeneic HCT evaluation is recommended for all patients with higher-risk MF 
that is DIPSS-Plus Int-1 or MIPSSintermediate or higher. Transplant is recommended for patients with higher-
risk MF that is DIPSS-Plus or MYSEC Int-2 or high-risk disease or MIPSS70 or MIPSS 70+ high-risk.182 
Transplant can also be considered in selective cases: RBC transfusion dependence, high-risk mutations (ie, 
ASXL1, RAS, TP53), or loss of response to JAK inhibitor therapy. The selection of patients for allogeneic HCT 
should be based on age, performance status, major comorbid conditions, psychosocial status, patient 
preference, and availability of caregiver. The MTSS can be helpful in predicting post-transplant survival when 
counseling patients about transplant and can be used to optimize patient selection, with low- and 
intermediate-risk being optimal.187 For patients with >10% blasts in the peripheral blood, azacitidine with or 
without a JAK inhibitor may be considered prior to allogeneic HCT to reduce the blast percentage.197 The 
results of several studies suggest that prior exposure to ruxolitinib may improve outcomes after allogeneic 
HCT.174,198-200 The guidelines recommend that JAK inhibitors should be considered for use in patients for 
at least 2 months prior to transplant in patients with splenomegaly and/or constitutional symptoms even if 
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the patient would otherwise be transplant eligible.174,198,199 JAK inhibitors can be tapered prior to or 
during conditioning to be completed before cell infusion. In patients with massive splenomegaly that does 
not respond to JAK inhibitors, alternative measures to reduce spleen size may be considered prior to 
transplant (eg, splenic radiation, splenic artery embolization, or splenectomy).201,202 
In a prospective phase II trial, 28 patients with MF were treated with ruxolitinib for at least 8 weeks prior to 
HCT and followed a taper schedule that ended 4 days before donor cell infusion.174 Twenty-three patients 
underwent myeloablative conditioning while the remaining five underwent RIC. After termination of 
treatment with ruxolitinib, cytokine release syndrome was not observed, and engraftment was successful in 
all patients. Following transplant, the 2-year OS was 86% (95% CI, 61%–96%). Shanavas and colleagues199 
examined data from 100 patients with MF who were treated with JAK inhibitors prior to HCT. Sixty-six patients 
continued ruxolitinib therapy until transplant. Most of the observed symptoms were consistent with 
symptoms associated with MF and were mild or moderate. Two patients had a severe adverse occurrence 
and, as a result, HCT was delayed. Patients who displayed clinical improvement with the use of a JAK inhibitor 
also had more favorable outcomes posttransplant. At 2 years, the OS was 61% (95% CI, 49%–71%).  
Similarly, a study by Chhabra et al198 reported that treatment with ruxolitinib and management of 
splenomegaly with splenic irradiation prior to transplant, along with fludarabine/busulfan-based 
conditioning, led to more favorable outcomes. At 3 years, the OS was 81.1% (95% CI, 64.4%– 90.5%) and the 
RFS was 78.4% (95% CI, 61.4%–88.5%). Another study assessing the use of ruxolitinib prior to RIC and 
transplant in patients with MF found that treatment with ruxolitinib significantly reduced symptom 
burden.200 Patients did not experience significant side effects while tapering off ruxolitinib and HCT was not 
delayed. A retrospective study with 551 patients with MF who underwent HCT determined that the NRM at 
1 year (HR, 0.80; P = .32), and the EFS (HR, 0.81; P = .19) and OS (HR, 0.81; P = .21) rates at 2 years did not 
differ between patients who received ruxolitinib prior to transplant versus those who did not.203 However, 
patients with ruxolitinib pretreatment who had an ongoing spleen response at the time of transplant had a 
decreased risk of relapse (HR, 0.34; P = .04) and an improved 2-year EFS (HR, 0.61; P = .02). 
Pacritinib has demonstrated significant activity resulting in ≥35% spleen volume reductions and symptom 
improvement, even in patients with severe baseline cytopenias,92,93 and is a category 1, preferred option 
for patients with higher-risk MF with platelet count <50 x 109/L who are not transplant candidates or for 
whom transplant is not currently feasible. 
Momelotinib is a category 2B, other recommended regimen for these patients.159 Enrollment in an 
appropriate clinical trial is also an option. The use of ruxolitinib at a lower dose (5 mg twice daily) has shown 
some efficacy, resulting in some reductions in spleen volume and improvement in total symptom score even 
in patients with low platelet counts at baseline (50–100 x 109/L).130 Enrollment in a clinical trial, 
ruxolitinib86,113,120-122 (category 1), fedratinib94 (category 1), momelotinib,159 or pacritinib92,93 
(category 2B) are options for patients with higher-risk MF with symptomatic splenomegaly and/or 
constitutional symptoms and with platelet count ≥50 x 109/L who are not candidates for transplant or for 
whom transplant is not currently feasible. A study by Hernandez-Boluda204 reported that patients with 
severe thrombocytopenia (platelet count <50 x 109/L) were in a higher risk category and had more instances 
of anemia and leukopenia. Patients with platelet count <50 x 109/L experience a greater symptom burden 
and might benefit from symptomatically guided treatment options.205 For patients with anemia, see 
Management of MF-Associated Anemia in the algorithm. 
Management of MF-Associated Anemia 
Anemia is considered a negative prognostic risk factor for survival in patients with MF.95 Symptomatic 
anemia is observed in >50% of patients at the time of diagnosis.206 It is essential to assess for, and treat the 
most common alternative causes of anemia (ie, bleeding, nutritional deficiencies, hemolysis) before 
considering other treatment options. EPO-stimulating agents (ESAs), momelotinib, danazol, luspatercept-
aamt, and immunomodulatory agents (lenalidomide, thalidomide, and pomalidomide) have also been 
evaluated for the management of MF-associated anemia. Because MF can be characterized by increased 
transforming growth factor beta (TGF-β) signaling and anemia related to increased TGF-β can be alleviated 
by inhibition of TGF-β signaling,207 luspatercept has garnered significant attention in the MF field and is the 
subject of a randomized phase lll clinical trial for patients with RBC transfusion-dependent MF on JAK2 
inhibitor therapy (NCT04717414). The phase II open-label ACE-536-MF-001 clinical trial assessed the safety 
and efficacy of luspatercept for MF-related anemia.208 Patients were divided into four groups: no transfusion 
dependence and no ruxolitinib treatment; transfusion dependence and no ruxolitinib treatment; no 
transfusion dependence and ruxolitinib treatment; and transfusion dependence and ruxolitinib treatment. 
Anemia response rate, defined as a ≥1.5 g/dL rise in hemoglobin from baseline in the non-transfusion 
dependent group and transfusion independence in the transfusion-dependent group, over 12 consecutive 
weeks in the primary treatment period was the primary endpoint. In the group with no transfusion 
dependence, 13.6% of patients who did not receive ruxolitinib achieved an anemia response (defined as a 
≥1.5 g/dL hemoglobin increase from baseline), while 14.3% of patients who received ruxolitinib achieved an 



 

Abteilung Fachberatung Medizin  Seite 27 

anemia response. In the group with transfusion dependence, 9.5% of patients with no ruxolitinib treatment 
achieved an anemia response, while 26.3% of patients who received ruxolitinib achieved an anemia response. 
All groups had a decrease in the total symptom score; patients with no transfusion dependence who received 
ruxolitinib had the highest decrease. Overall, hypertension was the most common treatment-related adverse 
event. Luspatercept-aamt is FDA-approved for the treatment of anemia without previous ESA use in adults 
with very low- to intermediate-risk MDS who may require regular RBC transfusions; and for the treatment of 
anemia refractory or intolerant to prior ESA treatment that requires ≥2 RBC transfusions over 8 weeks in 
adults with very-low- to intermediate-risk myelodysplastic syndromes (MDS) with ring sideroblasts or with 
myelodysplastic/MPN with ring sideroblasts and thrombocytosis. The use of recombinant human EPO or 
darbepoetin alfa has resulted in anemia responses (transfusion independence with normal haemoglobin 
levels, sustained increase in hemoglobin levels [>2 g/dL] within 12 weeks, or >50% reduction in transfusion 
requirements within 12 weeks) in 45% to 60% of patients with MF.209-211 Lower serum EPO levels (<125 
mU/mL), smaller spleen size, and low RBC transfusion requirements have been associated with favorable 
responses. In a study of 50 patients with MF and anemia, danazol therapy resulted in an anemia response in 
30% of patients, and responses were less frequent in patients with transfusion dependency (19% compared 
to 44% in patients without transfusion requirements).212 Prostate cancer screening and monitoring of liver 
function tests, as well as the use of concomitant medications such as statins, are recommended over concerns 
for increased risk of rhabdomyolysis in patients receiving danazol for the management of MF-associated 
anemia. 
In a post hoc analysis of the phase III SIMPLIFY-1 trial, treatment with momelotinib led to a greater transfusion 
independence rate at 24 weeks in both the subgroup with moderate/severe anemia (<10 g/dL) (momelotinib, 
46.5%; ruxolitinib, 26.6%) and the subgroup with mild anemia (≥10 to <12 g/dL) (momelotinib, 80.8%; 
ruxolitinib, 50.7%).213 Among patients with moderate/severe anemia who did not require transfusions at 
baseline, 72.0% of those treated with momelotinib maintained transfusion independence at 24 weeks, 
compared to 34.1% of those treated with ruxolitinib. In the subgroup with mild anemia, 86.4% of those 
treated with momelotinib maintained transfusion independence, compared to 57.9% of those treated with 
ruxolitinib. 
Data from the phase III MOMENTUM trial showed that at 24 weeks, treatment with momelotinib resulted in 
a significantly higher transfusion independence rate (31% vs. 20%; one-sided P = .0064), and a spleen volume 
reduction of ≥35% (23% vs. 3%; P = .0006) compared to treatment with danazol.90 At 48 weeks, the 
transfusion independence rate and spleen volume reduction of ≥35% were 57% and 43%, respectively, in the 
momelotinib group and 60% and 13%, respectively, in the danazol group who crossed over.91  
Thalidomide (in escalating daily doses of 100–800 mg) has demonstrated very minimal efficacy, resulting in 
anemia response rates of 0% to 29%, and is also poorly tolerated.214-220 A lower dose of thalidomide (50 
mg/day), when used in combination with prednisone, is better tolerated, leading to improved anemia 
response rates (62%) compared to high-dose thalidomide monotherapy in the management of MF-associated 
symptomatic anemia (hemoglobin level <10 g/dL or symptomatic splenomegaly).221 Lenalidomide, alone or 
in combination with prednisone, has also demonstrated modest efficacy in the management of MF-
associated anemia, resulting in response rates of 19% to 32% with myelosuppression being the most common 
grade 3 or higher hematologic toxicity.222-225 Lenalidomide is more likely to induce better response rates 
in patients with isolated 5q deletion.226 In an analysis that reassessed the efficacy of thalidomide and 
lenalidomide in 125 patients with MF treated in three consecutive phase 2 trials, the combination of 
lenalidomide and prednisone was more effective and safer than single-agent thalidomide or 
lenalidomide.227 After a median follow-up of 42 months, the ORR was 38% for the combination of 
lenalidomide and prednisone compared to 34% and 16%, respectively, for lenalidomide and thalidomide. 
There was also a trend for a higher efficacy in patients receiving lenalidomide-based therapy (P = .06), and in 
a multivariate analysis the lenalidomide-based regimen was the only factor independently associated with a 
higher response rate.  
Pomalidomide has also been evaluated as a treatment option for MF-associated anemia.228,229 In one phase 
II study, pomalidomide (with or without prednisone) resulted in similar response rates (39%) in patients with 
MF and anemia and/or thrombocytopenia and/or neutropenia, with a median response duration of 13 
months.228 However, in another randomized study that evaluated pomalidomide in patients with MF and 
RBC transfusion dependence, the RBC transfusion independence response rates were similar for patients 
treated with pomalidomide and placebo.229 
Studies are ongoing to evaluate the combination treatment of ruxolitinib with thalidomide or pomalidomide 
in patients with MF (NCT03069326 and NCT01644110).230,231 A response rate of 55% was obtained in a 
phase II study investigating the combination of ruxolitinib and lenalidomide in patients with PMF or post-
PV/ET MF with anemia.232 However, a dose interruption was needed in 75% of patients due to toxicity and 
the study was terminated early due to lack of efficacy. 
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In the COMFORT-II study, anemia was managed with packed RBC transfusions.233 In a small number of 
patients (13 out of 146 patients) who received both ruxolitinib and an ESA, the use of an ESA with ruxolitinib 
was well tolerated and did not impact the effectiveness of ruxolitinib. Another study that assessed the use of 
ESAs along with ruxolitinib (n = 9) or the addition of ESAs after treatment with ruxolitinib for a median of 4 
months (n = 50) in patients with MF also showed that the concomitant use of an ESA with ruxolitinib was 
effective for the management of anemia in patients with MF.234 Fifty-four percent of patients achieved an 
anemia response (per IWG-MRT criteria) and, at 5 years, a response was observed in 76% of patients. Spleen 
reduction was reported in 78% of patients. These findings support the feasibility of administration of ESAs for 
the management of anemia in patients receiving ruxolitinib. However, ESAs are less effective for the 
management of transfusion-dependent anemia.235 
For patients with MF-associated anemia and ongoing symptomatic splenomegaly and/or constitutional 
symptoms, enrollment in a clinical trial and momelotinib are preferred regimens. Pacritinib, as well as 
ruxolitinib combination, are listed as other recommended regimens. Luspaterceptaamt, ESAs (epoetin alfa or 
darbepoetin alfa) (if serum EPO <500 mU/mL) (category 2B), or danazol (category 2B) can be added to 
ruxolitinib. 
For patients with MF-associated anemia and no symptomatic splenomegaly or constitutional symptoms, a 
clinical trial is preferred. ESAs (if serum EPO <500 mU/mL), luspatercept-aamt, danazol, pacritinib (category 
2B), and momelotinib (category 2B) are other recommended regimens. Lenalidomide with prednisone for 
del(5q) is a category 2B, useful in certain circumstances option. This regimen should start as a combination 
followed by tapering of prednisone over 3 months. For patients with MF-associated anemia and 
splenomegaly and constitutional symptoms that are well controlled on a current JAK inhibitor, enrollment in 
a clinical trial is preferred. JAK inhibitor combinations are other recommended regimens. ESAs (if serum EPO 
<500 mU/mL), luspatercept-aamt, or danazol (category 2B) can be added to JAK inhibitors. Changing to 
pacritinib or momelotinib may be useful in certain circumstances. An FDA-approved biosimilar is an 
appropriate substitute for any recommended systemic biologic therapy in the NCCN Guidelines. JAK inhibitors 
(ruxolitinib, fedratinib, momelotinib, or pacritinib) may be continued for the improvement of splenomegaly 
and other disease-related symptoms. 
Treatment Response Criteria 
In 2006, the IWG-MRT first published the response criteria for MF, and the responses were categorized as CR, 
PR, clinical improvement, PD, SD, and relapse.236 In 2013, these response criteria were revised by IWG-MRT 
and ELN to include MPN-SAF TSS as a quantifiable tool to assess changes in disease-related symptoms and 
stricter definitions of RBC transfusion dependency and independency.237 These response criteria were 
developed mainly for use in clinical trials. In addition to CR, PR, and clinical improvement, three other 
response categories (anemia response, spleen response, and symptoms response) were included in the 
revised 2013 IWG-MRT and ELN response criteria to quantify treatment-induced improvements in symptom 
burden, particularly anemia, splenomegaly, and constitutional symptoms.237 The revised response criteria 
recommend that symptoms should be evaluated by the MPN-SAF TSS and that symptom response requires 
≥50% reduction in the TSS.82 The revised 2013 IWG-MRT and ELN response criteria also require that a ≥35% 
reduction in spleen volume should be confirmed by MRI or CT scan; volumetric imaging of the spleen is 
typically included in clinical trials to adjudicate this endpoint.237 In addition, a ≥35% reduction in spleen 
volume by MRI or CT scan constitutes a spleen response regardless of that reported by physical examination. 
Additional criteria are also included for PD, SD, and relapse. 
Morphologic response in bone marrow is required for CR. The criteria for PR require morphologic response 
in the peripheral blood (but not necessarily in the bone marrow). Patients meeting criteria for CR with 
inadequate blood count recovery are also included in the PR category to capture those patients who have 
achieved CR with persistent drug-induced cytopenia despite a morphologically normal bone marrow. The 
revised response criteria also include response categories for cytogenetic and molecular response. However, 
these are not required for CR assignment. 
Monitoring Response and Follow-up Therapy for Lower-Risk and Higher-Risk MF 
The goal of treatment is to reduce symptom burden and minimize the risk of leukemic transformation. 
Changes in symptom status could be a sign of disease progression. Therefore, change in symptom status 
should prompt evaluation of treatment efficacy and/or disease status. Evaluation of treatment efficacy 
should include CBC to assess normalization of blood counts, monitoring symptom status using MPN-SAF TSS, 
and monitoring spleen size either by palpation or imaging.237 
The guidelines recommend monitoring for intolerance, response (anemia response, spleen response, and 
symptom response), signs, and symptoms of disease progression as clinically indicated during the course of 
treatment. Bone marrow aspirate and biopsy with NGS and karyotyping should be performed as clinically 
indicated (if supported by increased symptoms and signs of progression). Additional molecular testing using 
a multi-gene NGS panel to evaluate for HMR mutations associated with disease progression should be 
considered for patients with MF.37,38 
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Continuation of JAK inhibitors is recommended for patients achieving response to initial treatment. In the 
COMFORT-I study, the majority of patients (91%) treated with ruxolitinib experienced significant 
improvements in individual MF-related symptoms (≥50% improvement in total symptom score as assessed 
by MF-SAF) and quality of life; most importantly, patients with a lesser degree of symptom improvement 
(<50% improvement in total symptom score) also achieved improvements over placebo on these measures 
and other patient-reported outcomes.83 The Panel acknowledges that clinical benefit may not reach the 
threshold of the 2013 IWG-MRT and ELN Response Criteria (ie, symptom response requires ≥50% reduction 
in the MPN-SAF TSS) in patients receiving treatment with JAK inhibitors. Response assessment should be done 
based on the improvement of disease-related symptoms at the discretion of the clinician. The RR6 model 
may also be used to gauge response to ruxolitinib.147 Continuation of JAK inhibitors is also recommended 
based on the discretion of the clinician, since a symptom response of <50%, as well as spleen volume 
reduction that does not meet the threshold of >35% (reduction in palpable splenomegaly of <50%), may be 
clinically meaningful. 
Disease-related symptoms may return to pretreatment levels over a period of approximately 1 week 
following discontinuation or interruption of ruxolitinib.238 Low platelet counts (at initiation or completion of 
therapy) and clonal evolution (acquisition of new mutations while on treatment with ruxolitinib) were 
associated with a significantly shorter survival after discontinuation of ruxolitinib.239 In a study that 
evaluated the outcomes of ruxolitinib discontinuation in patients with MF, after a median follow-up of 32 
months, the median survival was 14 months among 42 patients who had molecular data at baseline; during 
follow-up, clonal evolution was seen in 14 patients (33%; ASXL1 mutation in 60% of patients).239 RBC 
transfusion dependence at baseline was the only clinical variable associated with clonal evolution; survival 
after discontinuation of ruxolitinib was 6 months for patients with clonal evolution compared to 16 months 
for those without clonal evolution. A population-based analysis of 290 patients with MF found that 50% of 
patients developed cytopenias after terminating treatment with ruxolitinib.240 The median OS after 
discontinuation was 11.1 months (95% CI, 8.4–14.5 months) and the median PFS was 6.0 months (95% CI, 
4.4–8.3 months).  
For patients with symptomatic lower-risk MF with intolerance, no response, or loss of response following 
initial treatment, an alternate option not used for initial treatment is recommended (clinical trial, ruxolitinib, 
peginterferon alfa-2a, hydroxyurea [if cytoreduction would be symptomatically beneficial], pacritinib [if 
platelets <50 x 109/L], or momelotinib [category 2B]). In the event that peginterferon alfa-2a is unavailable, 
the use of other available pegylated interferons (eg, ropeginterferon alfa-2b-njft) is appropriate. If anemia is 
present, see Management of MF-Associated Anemia in the algorithm. 
For patients with higher-risk MF with platelet count ≥50 x 109/L who are not candidates for transplant and 
who have intolerance, no response or loss of response following initial treatment, enrollment in a clinical trial 
or an alternate JAK inhibitor (ruxolitinib, fedratinib, momelotinib, or pacritinib [category 2B]) not used before 
is recommended.89,93,150,160 If anemia is present, see Management of MF-Associated Anemia in the 
algorithm. 
JAK2 V617F Allele Burden 
Reductions in JAK2 V617F allele burden have been observed in patients with MF with long-term fedratinib241 
or ruxolitinib therapy.123,242 In the COMFORT-I study, a >50% reduction in JAK2 V617F allele burden were 
observed in 12% of patients (28 patients); 20 of these patients met the criteria for partial molecular response 
(PMR) and six patients had JAK2 V617F allele burden values below the quantifiable limit, meeting the criteria 
for complete molecular response (CMR).242 The median times to PMR and CMR were 22 months and 28 
months, respectively. JAK2 V617F allele burden reductions also correlated with spleen volume reductions. 
Achievement of JAK2 V617F negativity or JAK2 V617F allele burden reduction after allogeneic HCT has also 
been associated with a decreased incidence of relapse.243,244 
However, at the present time, the utility of JAK2 V617F allele burden reduction as a predictor of treatment 
efficacy remains unclear. In the 2013 IWG-MRT and ELN response criteria, cytogenetic and molecular 
responses are not required for CR assignment.237 Therefore, measurement of the JAK2 V617F allele burden 
is not currently recommended for use in routine clinical practice to guide treatment decisions. 
Supportive Care 
Supportive care for disease-related symptoms should be an integral part of clinical management during the 
course of treatment. This should include assessment and monitoring of symptom status and counseling for 
identification, assessment, and management of cardiovascular risk factors (eg, smoking, diet, exercise, 
hypertension, diabetes mellitus, lipid management) and thrombotic and hemorrhagic risk factors.  
Transfusion support should include platelet transfusions for thrombocytopenic bleeding or platelet count <10 
x 109/L and RBC transfusions for symptomatic anemia.245 The use of leukocyte-reduced blood products is 
recommended in transplant candidates to prevent HLA alloimmunization and reduce the risk of 
cytomegalovirus transmission. Antifibrinolytic agents should be considered for bleeding that is refractory to 



 

Abteilung Fachberatung Medizin  Seite 30 

transfusions. Iron chelation could be considered for patients who have received >20 transfusions and/or 
ferritin >2500 ng/mL in patients with lower-risk disease. However, the role of iron chelation remains unclear. 
Specific warnings and precautions regarding serious bacterial, mycobacterial, fungal, and viral infections, 
including herpes zoster and John Cunningham virus (JCV), which is the causative agent of progressive 
multifocal leukoencephalopathy, have been reported in patients receiving ruxolitinib and are described in the 
prescribing information. Patients should be monitored for signs and symptoms of infections. Serious 
infections should be resolved prior to initiation of ruxolitinib. Vaccinations are recommended as outlined in 
the NCCN Guidelines for the Prevention and Treatment of Cancer-Related Infections (available at 
www.NCCN.org). A recombinant (killed) zoster vaccine may be considered for patients on, or prior to, 
treatment with a JAK inhibitor. In patients who have had a splenectomy, vaccinations and antibiotic 
prophylaxis should be given per the Infectious Diseases Society of America (IDSA) Guidelines. Growth factor 
support (granulocyte colony-stimulating factor [G-CSF] or granulocyte-macrophage colony-stimulating factor 
[GM-CSF]) should be considered for recurrent infections with neutropenia. However, these should be used 
with caution in patients with an enlarged spleen since the use of G-CSF or GM-CSF has been associated with 
splenic rupture.246 Cytoreductive therapy (eg, hydroxyurea) could be considered for the management of 
hyperproliferative manifestations of PMF (thrombocytosis or leukocytosis).195 Prophylaxis for tumor lysis 
syndrome should be considered for patients undergoing induction chemotherapy for advanced-stage MF or 
disease progression to AML. 
Management of Polycythemia Vera and Essential Thrombocythemia 
Referral to specialized centers with expertise in the management of MPN is strongly recommended for all 
patients diagnosed with PV or ET. 
Risk Stratification 
Studies have shown that leukocytosis at diagnosis is associated with higher risk of thrombosis and major 
hemorrhage in patients with PV and ET.247-252 Data from some studies suggest that the prognostic 
significance of leukocytosis for the risk of recurrent thrombosis may be significant only in patients <60 years 
of age,253,254 and other studies have reported that leukocytosis at diagnosis is not associated with the risk 
of subsequent thrombosis.248 Thrombocytosis (platelet count >1000 x 109/L) has been associated with an 
immediate risk of major hemorrhage but not with the risk of thrombosis in patients with ET.251 In fact, some 
studies have reported that elevated platelet counts at diagnosis (>1000 x 109/L) are associated with 
significantly lower rate of thrombosis; this association was significant even in patients with JAK2-mutated 
ET.249,250 The potential benefit of initiation of cytoreductive therapy based on elevated blood counts 
(leukocytosis or thrombocytosis) at the time of diagnosis has not been evaluated in prospective studies. 
Arterial/Venous Thrombosis Score 
In a multivariable analysis of 1057 patients with MPN (training cohort), prior arterial thrombosis, age >60 
years, presence of cardiovascular risk factors, and presence of TET2 or DNMT3A mutations were identified as 
independent predictors of arterial thrombosis and were used to calculate an arterial thrombosis score.255 
This model stratified patients into two risk categories: low risk (0.37% patients-year) and high risk (1.19% 
patients-year), and was deemed to be superior when compared to the two-tiered conventional risk model in 
the training cohort, regardless of the MPN subtype. The arterial thrombosis score model was also validated 
in two external cohorts. A prior history of venous thrombosis and the presence of JAK2 V617F mutation with 
VAF ≥50% were identified as independent predictors of venous thrombosis and were used to calculate a 
venous thrombosis score. This model stratified patients into three risk categories: low risk, intermediate risk, 
and high risk. However, this model had a low prediction potential and was found to be similar to the two-
tiered conventional risk model. 
Polycythemia Vera 
Conventional Risk Model 
Advanced age (ie, >60 years) and history of thrombosis are the most consistent risk factors associated with 
the risk of thrombosis.256 In a cohort of 1638 patients with PV who were screened for inclusion in the ECLAP 
trial, age >65 years and a previous history of thrombosis were the two most important prognostic factors 
associated with an increasing risk of cardiovascular events resulting in the identification of three different risk 
groups: low risk (age <65 years and no prior history of thrombosis), intermediate risk (age <65 years with 
prior thrombosis or age ≥65 years without prior thrombosis), and high risk (age ≥65 years with prior 
thrombosis). There is a consensus to use age ≥60 years or history of thrombosis as prognostic factors for the 
risk of thrombosis.257,258 
MIPSS-PV 
In a study of 336 patients with PV, the presence of SRSF2 mutation, age >67 years, leukocyte count ≥15 x 
109/L, and history of thrombosis were identified as independent risk factors for survival.259 Based on these 
findings, MIPSS-PV was developed. Patients were stratified into three risk categories: low risk, intermediate 
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risk, and high risk, with a median OS of 24 years, 13.1 years, and 3.2 years, respectively. Further studies are 
needed to validate these findings.  
Essential Thrombocythemia 
IPSET-Thrombosis 
In an analysis of 867 patients with ET, age ≥60 years, leukocyte count ≥11 x 109/L, and prior thrombosis were 
significantly associated with inferior survival.260 Based on these findings, IPSET was developed to stratify 
patients at the time of diagnosis into three risk categories: low risk, intermediate risk, and high risk. The 
median survival was not reached for the low-risk group and the median survival was 24 years and 14 years, 
respectively, for the intermediate-risk and high-risk groups. In a subsequent analysis of 891 patients with ET, 
age >60 years, history of thrombosis, cardiovascular risk factors, and presence of JAK2 V617F mutation 
retained their prognostic significance regarding thrombosis risk in multivariable analysis.261 Thus, a modified 
prognostic model (IPSET-thrombosis) including cardiovascular risk factors and presence of JAK2 V617F 
mutation status as additional risk factors was developed to stratify patients into the same three groups with 
significantly different thrombosis-free survival: 87% after 15-year follow-up for patients with low-risk disease 
and 50% after 7-year follow-up for patients with high-risk disease.261 In the intermediate-risk group, the 
thrombosis-free survival rate for the first 10 years was closer to that of the low-risk group and then 
progressively reached the high-risk survival rate in the subsequent 5 years. 
Further analysis of the IPSET-thrombosis showed that among the patients with low-risk disease, the risk of 
thrombosis was significantly lower in patients with JAK2-negative/unmutated ET in the absence of 
cardiovascular risk factors (0.44%) compared to the risk of thrombosis in patients with JAK2 unmutated ET in 
the presence of cardiovascular risk factors (1%).262 The risk of thrombosis in the presence of JAK2 mutation 
without cardiovascular risk factors and in the presence of both JAK2 mutation and cardiovascular risk factors 
was 2% and 3%, respectively. These findings led to the development of revised IPSET-thrombosis that 
stratifies patients into four different risk groups: very low risk (age ≤60 years, no JAK2 mutation, and no prior 
history of thrombosis); low risk (age ≤60 years, JAK2 mutation, and no prior history of thrombosis); 
intermediate risk (age >60 years, no JAK2 mutation, and no prior history of thrombosis); and high risk (history 
of thrombosis at any age; or age >60 years with JAK2 mutation). The revised IPSET-thrombosis has also been 
validated in an independent cohort of 585 patients.262,263  
CALR mutation status, however, did not have a significant impact on the IPSET-thrombosis prognostic score 
for predicting the risk of thrombosis.54 While the incidences of thrombosis were slightly lower in patients 
with CALR-mutated ET than in those with JAK2-mutated ET, in multivariable analysis, CALR mutation status 
did not retain the association with the risk of thrombosis in low-risk and intermediate-risk groups. In part, 
this may be explained by the fact that CALR mutation status tended to cluster with other lower-risk features. 
The significance of CALR mutations and the risk of thrombosis could not be evaluated in the high-risk group 
since there was a lower proportion of patients with the CALR mutation in this group. 
MIPSS-ET 
In a study of 451 patients with ET, the presence of adverse mutations (ie, SF3B1, SRSF2, TP53, U2AF1), age 
>60 years, male sex, and leukocyte count ≥11 x 109/L were identified as independent risk factors for 
survival.259 Based on these findings, MIPSS-ET was developed. Patients were stratified into three risk 
categories: low risk, intermediate risk, and high risk, with a median OS of 34.4 years, 14.1 years, and 7.9 years, 
respectively. Further studies are needed to validate these findings.  
“Triple A” Risk Model 
The prognostic AAA risk model for ET is based on age, absolute neutrophil count, and absolute lymphocyte 
count. Data from 598 patients were used and this model was validated in an external cohort of 485 patients. 
Four risk categories were identified: low risk (47-year median survival), intermediate-1 risk (20.7-year median 
survival; HR, 3.8), intermediate-2 risk (13.5-year median survival; HR, 12.7), and high risk (8-year median 
survival; HR, 30.1). Age ≥50 years, ANC ≥8 x 109/L, absolute lymphocyte count <1.7 x 109/L were identified 
as independent predictors of survival. 
Treatment Options 
Antiplatelet Therapy 
The safety and efficacy of low-dose aspirin for the prevention of thrombotic complications in PV were 
established in a multicenter trial in patients with no contraindication to aspirin therapy and no history of a 
thrombotic event (ECLAP study; 518 patients).264 The use of aspirin resulted in a significant reduction (60%) 
of combined risk of nonfatal myocardial infarction, nonfatal stroke, pulmonary embolism, major venous 
thrombosis, or death from cardiovascular causes (P = .03) and the incidence of major bleeding was not 
significantly increased in the aspirin group. The role of maintaining the hematocrit level below 45% in patients 
receiving treatment was established in the CYTO-PV study.265 In this randomized study of 365 patients with 
PV treated with phlebotomy and/or hydroxyurea, the hematocrit target of <45% resulted in a significantly 
lower rate of cardiovascular death and major thrombotic events (primary endpoint) than a hematocrit target 
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of 45% to 50%.265 After a median follow-up of 31 months, death from cardiovascular causes or major 
thrombotic events was recorded in 3% (5 of 182 patients) of patients with a hematocrit level of <45% 
compared to 10% (18 of 183 patients) of patients with a haematocrit level of 45% to 50% (P = .007).  
The efficacy of low-dose aspirin for the prevention of thrombosis in patients with ET has not been evaluated 
in randomized clinical trials. The data supporting the use of aspirin in patients with ET is based on the 
extrapolation of results from the ECLAP study that evaluated the efficacy of aspirin in patients with PV and 
the results of retrospective analyses.266,267 Results from one retrospective analysis suggest that aspirin may 
be effective for the prevention of thrombosis in patients with low-risk JAK2-mutated ET and in those with 
cardiovascular risk factors.266 Observation may be appropriate for all other patients with low-risk ET. In this 
retrospective analysis of 300 patients with low-risk ET managed with aspirin (n = 198) or observation (n = 
102), the incidences of venous thrombosis were higher for those with JAK2 V617F-positive ET not receiving 
any antiplatelet therapy; patients with cardiovascular risk factors had increased rates of arterial thrombosis 
while on observation.266 
Cytoreductive Therapy 
Hydroxyurea,265,268,269 peginterferon alfa,270-273 and ropeginterferon alfa-2bnjft274,275 have been 
shown to be effective for the prevention of thrombotic complications in patients with PV. In a nonrandomized 
study of 51 patients with PV, the use of hydroxyurea along with phlebotomy as needed significantly reduced 
the risk of thrombosis compared to a historical control of patients treated with phlebotomy alone.268 Long-
term follow-up of this study (after a median follow-up of 9 years) showed that prolonged use of hydroxyurea 
was associated with leukemic transformation (6% compared to 2% for phlebotomy).276 However, an analysis 
from the ECLAP study identified older age and the use of other alkylating agents (eg, P32, busulfan, 
pipobroman) but not hydroxyurea alone as an independent risk factor for leukemic transformation.277 In the 
randomized trial that compared hydroxyurea and pipobroman as first-line therapy in 285 patients with PV 
<65 years of age, the cumulative incidence of leukemic transformation was significantly higher with 
pipobroman than with hydroxyurea.269 At a median follow-up of 15 years the incidences of leukemic 
transformation were 17% and 34%, respectively, for hydroxyurea and pipobroman.  
In a phase II multicenter study of 40 patients with PV, peginterferon alfa-2a resulted in high rates of complete 
hematologic response (CHR; 95%) and CMR (24%) with limited toxicity.271 At a median follow-up of 31 
months, 36 patients with a response remained phlebotomy free. A phase II trial that included 43 patients 
with PV reported a CHR rate of 77% and a CMR rate of 20% after a median follow-up of 83 months.273 The 
duration of response was longer among patients with CMR (70 months) than for those with CHR (65 months). 
The presence of TET2, ASXL1, EZH2, DNMT3A, and IDH1/2 mutations was associated with non-achievement 
of CMR.272 Patients with both JAK2 V617F and TET2 mutations at initiation of treatment had a less significant 
reduction in JAK2 V617F allele burden compared to those with JAK2-mutated/TET2 wild-type disease. 
A phase III study comparing hydroxyurea to peginterferon alf-2a in patients with high-risk PV or ET reported 
no significant difference in CR rates at 12 months (37% vs. 35%; P = .80).278 However, the authors note that 
with prolonged treatment, hydroxyurea elicited a greater number of histopathologic responses, while 
peginterferon-afa-2a resulted in a greater reduction in the JAK2 V617F mutation burden. Grade 3 or higher 
adverse events, irrespective of cause, also occurred more frequently with peginterferon alfa-2a treatment 
(46% vs. 28% for hydroxyurea). 
Hydroxyurea,279-281 peginterferon alfa-2a,272,273 and possibly anagrelide280-283 have been shown to be 
effective for the prevention of venous thrombotic complications in patients with high-risk ET. 
In a study of 114 patients with high-risk ET (>60 years and high risk of thrombosis) randomized to receive 
hydroxyurea (n = 56), which was administered to maintain the platelet count <600 x 109/L or no 
myelosuppressive therapy (n = 58), the incidences of thrombotic episodes were significantly lower in patients 
treated with hydroxyurea (3.6% compared to 24% in patients with no myelosuppressive therapy; P = 
.003).279 In another randomized study of 809 patients with high-risk ET, hydroxyurea plus low-dose aspirin 
was superior to anagrelide plus low-dose aspirin.280 Patients in the hydroxyurea arm initially received the 
drug at a dose of 0.5 to 1 g daily, while those in the anagrelide arm received the drug at a dose of 0.5 mg 
twice daily. The dose of the drugs was adjusted subsequently to keep the platelet count at <400 x 109/L. After 
a median follow-up of 39 months, the long-term control of platelet counts was equivalent in both groups and 
anagrelide plus aspirin was better in the prevention of venous thrombosis (P = .006). However, the incidences 
of arterial thrombosis (P = .004), serious hemorrhage (P = .008), and transformation to MF (P = .01) were 
higher with anagrelide plus aspirin. In addition, treatment discontinuation rate was also significantly higher 
with anagrelide plus aspirin. The diagnosis of ET in this trial was based on the Polycythemia Vera Study Group 
criteria. A phase III randomized study showed that anagrelide was not inferior to hydroxyurea as first-line 
therapy for the prevention of thrombotic complications in patients with high-risk ET diagnosed according to 
the WHO criteria.281 In this study, 259 patients were randomized to either hydroxyurea (n = 122) or 
anagrelide (n = 137). The dose of the drugs was increased until platelet counts were maintained at a normal 
level (≤450 x 109/L) or close to it (>450 x 109/L to 600 x 109/L). After a total observation time of 730 patient-
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years, there was no significant difference between anagrelide and hydroxyurea in the incidences of arterial 
or venous thrombotic events, severe bleeding, or rates of discontinuation. Another study showed that over 
a median period of 10 years, patients taking anagrelide experienced fewer minor arterial events (P < .001), 
had more major arterial events (P = .049), and had improved OS (P = .001) and PFS (P = .004) compared to 
patients taking hydroxyurea and aspirin.283 
In a phase II trial that included 40 patients with ET, peginterferon alfa-2a induced a CHR rate of 73% and a 
CMR rate of 9% after a median follow-up of 83 months.273 The presence of TET2, ASXL1, EZH2, DNMT3A, 
and IDH1/2 mutations was associated with non-achievement of CMR.272 Patients with both JAK2 V617F and 
TET2 mutations at initiation of treatment had a less significant reduction in JAK2 V617F allele burden 
compared to those with JAK2-mutated or TET2 wild-type disease. The phase II Myeloproliferative Disorders 
Research Consortium-111 study consisted of patients with high-risk ET (n = 65) or PV (n = 50) that is resistant 
or intolerant to hydroxyurea. Treatment with peginterferon alfa-2a resulted in a 12-month ORR of 69% and 
60%, respectively.284 Patients with ET who have a CALR mutation had increased CHR rates compared to 
those without a CALR mutation. Fourteen percent of patients discontinued treatment due to adverse events. 
In the phase II Low-PV trial comprising 127 patients, a higher proportion of patients treated with 
ropeginterferon-alfa2b-njft in addition to phlebotomy achieved the primary endpoint, defined as the 
maintenance of a median hematocrit level of ≤45% over 12 months in the absence of disease progression, 
when compared to those treated with phlebotomy alone (81% vs. 51%; P < .001).275 At 24 months, the 
response rates were maintained (ropeginterferon-alfa-2b-njft with phlebotomy, 83%; phlebotomy alone, 
59%; P = .02). 
In the phase III PROUD-PV trial, patients received either ropeginterferon alfa-2b-njft (n = 127) or hydroxyurea 
(n = 127).274 The composite primary endpoint was the achievement of CHR and normal spleen size by 
imaging. At 12 months, noninferiority was not demonstrated (P = .23) with 21% of patients in the 
ropeginterferon alfa-2b-njft group and 28% in the hydroxyurea group achieving the composite primary 
endpoint. Not accounting for the spleen, 43% of patients achieved CHR in the ropeginterferon alfa-2b-njft 
group compared to 46% in the hydroxyurea group (P = .63). At the end of the 12-month PROUD-PV trial, 
patients were eligible to enter the CONTINUATION-PV extension study. Patients taking ropeginterferon alfa-
2b-njft (n = 95) remained on the drug and those taking hydroxyurea received best available therapy (n = 76), 
chosen by the investigator. The co-primary endpoints were the achievement of CHR and normal spleen size 
as well as CHR accompanied by improved disease burden. Patient response to ropeginterferon alfa-2b-njft 
improved over time and, at 36 months, was significantly higher as CHR with improved disease burden was 
reported in 53% of patients, compared to 38% in the hydroxyurea group (P = .044). However, there was no 
significant difference at 36 months in terms of CHR with normal spleen size, with a response rate of 42% in 
the ropeginterferon alfa-2b-njft group and 30% in the hydroxyurea group (P = .16). Not accounting for the 
spleen, CHR was reported in 71% of patients in the ropeginterferon alfa-2b-njft group and in 51% of patients 
in the hydroxyurea group (P = .012). Across both studies, the most common grade 3 and 4 adverse 
occurrences for patients on ropeginterferon alfa-2b-njft were increased γ-glutamyltransferase and alanine 
aminotransferase and for those on hydroxyurea were leucopenia and thrombocytopenia. 
Data from the PROUD-PV and CONTINUATION-PV trials at 5 years revealed a CHR rate and molecular response 
rate of 55.8% and 69.1%, respectively, in patients treated with ropeginterferon alfa-2b-njft compared to 
44.0% (rate ratio, 1.30; P = .0974) and 21.6% (rate ratio, 3.04; P < .0001), respectively, in patients treated with 
best available therapy, which was mostly hydroxyurea.285 In the ropeginterferon alfa-2b-njft group, the 
median JAK2 V617F allele burden decreased from 37.3% at baseline to 8.5% at 60 months whereas in the 
best available therapy group, a decrease was observed at 12 months (38.1% at baseline to 18.2%) but at 60 
months, the percentage was at 44.4% (P < .0001). The rates of treatment-related adverse events were similar 
in both groups, irrespective of prior treatment with hydroxyurea. At 72 months, patients treated with 
ropeginterferon alfa-2b-njft maintained a higher CHR rate compared to those treated with best available 
therapy (54.5% vs. 34.9%; P = .02).286 After 6 years, 66.0% of patients in the ropeginterferon alfa-2b-njft arm 
had a molecular response compared to 19.4% in the control arm (P < .0001), with a median JAK2 V617F allele 
burden of 8.5% and 50.4%, respectively (P < .0001), at 72 months. Patients in the former group also had a 
significantly higher probability of EFS (0.94 vs. 0.82 in the control group; P = .04), with 5.3% of patients in the 
former group having a risk event (thromboembolic event, 2; MF, 1; death, 2) versus 16.2% in the control 
group (thrombotic event, 5; MF, 2; acute leukemia, 2; death, 2). Ropeginterferon alfa-2b-njft was FDA-
approved in 2021 for the treatment of adult patients with PV. 
Ruxolitinib 
A futility analysis of the phase IIb RuxoBEAT study showed that in patients with PV with no prior treatment, 
ruxolitinib resulted in a decrease in the median hematocrit, the median number of phlebotomies received 
per year, and the median pruritus scores at 6 months.287 Adverse events were reported in 24 out of 28 
patients. The results of the phase III randomized trial (RESPONSE) confirmed that ruxolitinib is superior to 
best available therapy (hydroxyurea, interferon or pegylated interferon, pipobroman, anagrelide, 



 

Abteilung Fachberatung Medizin  Seite 34 

lenalidomide, thalidomide, or observation with the use of aspirin) at controlling hematocrit and improving 
splenomegaly and symptoms in patients with PV.87,288,289 In this study, 222 patients with PV who are 
phlebotomy-dependent with splenomegaly and whose disease had an inadequate response to or was 
intolerant of hydroxyurea were randomized to receive ruxolitinib (110 patients) or best available therapy 
(112 patients).87 The primary endpoint was hematocrit control without phlebotomy and at least a 35% 
reduction in spleen volume (as assessed by imaging) by 32 weeks. Patients randomized to best available 
therapy were eligible to cross over to ruxolitinib after 32 weeks if the primary endpoint was not met or if 
there were signs of disease progression. After 32 weeks, hematocrit control was achieved in 60% of patients 
treated with ruxolitinib compared to 20% of patients treated with best available therapy. A reduction in 
spleen volume (≥35%), CHR, and at least a 50% reduction in symptom burden were achieved in 38%, 24%, 
and 49% of patients, respectively, in the ruxolitinib group and in 1%, 9%, and 5% of patients, respectively, in 
the best available therapy group. The incidences of grade 3/4 anemia and herpes zoster infection were higher 
among patients treated with ruxolitinib (occurring in 2% and 6% of patients, respectively, compared to 0% of 
patients treated with best available therapy). The 80-week follow-up data confirmed the long-term efficacy 
of ruxolitinib, and the probability of maintaining CHR for ≥80 weeks was 69%.288 Ruxolitinib was also 
associated with a lower rate of thromboembolic events (1.8% and 4.1%, respectively, for patients originally 
randomized to ruxolitinib and for those receiving ruxolitinib after crossover compared to 8.2% for those 
receiving best available therapy). The 5-year follow-up of the RESPONSE study further confirmed the safety 
and efficacy of ruxolitinib as a long-term option for patients with PV that is resistant to or intolerant of 
hydroxyurea.290 By week 80, patients who did not cross over to the ruxolitinib arm discontinued the study. 
The probability of maintaining the primary endpoint response, complete hematologic remission, and overall 
clinicohematologic response at 5 years was 74% (95% CI, 51%–88%), 55% (95% CI, 32%–73%), and 67% (95% 
CI, 54%–77%), respectively. Compared to the best available therapy study arm, the patients in the ruxolitinib 
study arm experienced fewer thromboembolic and nonhematologic adverse events. 
In a subsequent phase IIIb study (RESPONSE-2), ruxolitinib was shown to be effective for the treatment of PV 
with an inadequate response to hydroxyurea in patients without splenomegaly.291 A follow-up study 
performed 80 weeks later revealed sustained CHR in 24% of patients receiving ruxolitinib compared to 3% of 
patients receiving best available therapy.292 Of those receiving best available therapy, 77% crossed over to 
the ruxolitinib arm after week 28. At 80 weeks, patients discontinued best available therapy.293 At 5 years, 
durable hematocrit control was reported in 22% of patients in the ruxolitinib group.293 The results of another 
phase III study showed that ruxolitinib was also effective and resulted in improvements in symptoms 
(although non-significant) compared to hydroxyurea in patients with well-controlled PV; however, other 
disease-associated symptoms were reported.294  
Results from the phase II MAJIC-PV study demonstrated the benefit of ruxolitinib over best available therapy 
in patients with PV that is resistant or intolerant to hydroxyurea.295 Forty-three percent of patients treated 
with ruxolitinib achieved a CR within 1 year compared to 26% of patients treated with best available therapy 
(OR, 2.12; 90% CI, 1.25–3.60; P = .02). Ruxolitinib treatment also led to more frequent molecular responses, 
which were associated with improved PFS, EFS, and OS. The presence of additional driver mutations 
negatively impacted EFS. The phase II MAJIC-ET trial investigated the efficacy of ruxolitinib versus best 
available therapy in patients with ET that is resistant or intolerant to hydroxyurea.88 The CR rates at 1 year, 
as well as occurrence of thrombosis, hemorrhage, and disease transformation at 2 years were similar in both 
groups. Ruxolitinib use was associated with a decrease in some disease-related symptoms, with a median 
total symptom score reduction of 32%, compared to 0% for patients receiving best available therapy (P = .03). 
An expanded analysis of the trial revealed that the presence of TP53 and splicing factor mutations led to 
poorer transformation-free survival.296 Treatment with ruxolitinib did not alleviate disease transformation. 
Another phase II study found that long-term treatment with ruxolitinib in patients with ET that is refractory 
to or intolerant of hydroxyurea led to lasting reductions in platelet counts and amelioration of ET-related 
symptoms.297  
Treatment Recommendations Based on Risk Stratification  
Treatment options should be individualized based on age and history of thrombosis for patients with PV,256 
and the revised IPSET-thrombosis is recommended for the risk stratification of patients with ET.262,263 
Polycythemia Vera 
Low Risk (Age <60 years and no prior history of thrombosis) 
Aspirin (81–100 mg/day), phlebotomy (to maintain hematocrit <45%), and the management of cardiovascular 
risk factors are recommended for all patients with low-risk PV.264,265 In the CYTO-PV study, the haematocrit 
target was the same for both males and females. No thrombotic event was observed in the 66 females with 
hematocrit of <45% compared to nine events reported in the 72 females with a hematocrit target of 45% to 
50%.265 However, normal hematocrit levels vary in males (42%–54%) and females (38%–46%). While the 
target hematocrit level of <45% may be adequate for the majority of patients, there may be situations in 
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which a lower hematocrit cutoff may be appropriate and it should be individualized (eg, for patients with 
progressive symptoms). 
High Risk (Age ≥60 years and/or prior history of thrombosis) 
In addition to aspirin and phlebotomy, cytoreductive therapy is also used to reduce the risk of thrombotic 
complications in patients with high-risk PV. Management of cardiovascular risk factors is recommended. 
Cytoreductive therapy with aspirin (81–100 mg/day) for vascular symptoms and phlebotomy (to maintain 
hematocrit <45%) is recommended. Cytoreductive therapy options comprise hydroxyurea (preferred 
regimen), ropeginterferon alfa-2b-njft (preferred regimen), peginterferon alfa-2a (other recommended 
regimen), and ruxolitinib (useful in certain circumstances). Peginterferon alfa-2a is an option for younger 
patients or in pregant patients in need of cytoreductive therapy. In the event that peginterferon alfa-2a is 
unavailable, the use of other pegylated interferons (eg, ropeginterferon alfa-2b-njft) is appropriate. 
Essential Thrombocythemia 
Very-Low Risk (Age ≤60 years without JAK2 mutation and no prior history of thrombosis), Low Risk (age ≤60 
years with JAK2 mutation and no prior history of thrombosis), or Intermediate Risk (>60 years, no JAK2 
mutation, and no prior history of thrombosis) 
As discussed above, the efficacy and safety of low-dose aspirin in patients with ET has not been evaluated in 
randomized clinical trials. The results of a systematic review also suggest that the risks and benefits of 
antiplatelet therapy in patients with ET remain highly uncertain.298 Observation is appropriate for patients 
with very-low-risk, low-risk, and intermediate-risk ET. Aspirin (81–100 mg/day) is an option for patients with 
very-low-risk (with vasomotor/microvascular disturbances), low-risk, or intermediate-risk ET. Aspirin should 
be used with caution in patients with acquired VWS who have an increased risk of bleeding. In one study, 
patients with ET and no high-risk factors for thrombosis or extreme thrombocytosis were given either aspirin 
alone (n = 176) or aspirin with hydroxyurea (n = 182).299 The dose of hydroxyurea was adjusted in order to 
maintain platelet count between 200 x 109/L to 400 x 109/L. The results showed that this combination did 
not decrease the incidence of vascular events and myelofibrotic or leukemic transformation. 
A report from a retrospective analysis suggests that the use of low-dose aspirin may not be beneficial in 
patients with low-risk CALR-mutated ET.267 In an analysis that evaluated the benefit-to-risk ratio of low-dose 
aspirin in 433 patients with low-risk ET (271 patients with a CALR mutation and 162 patients with a JAK2 
V617F mutation) who were on antiplatelet therapy or observation, low-dose aspirin did not affect the risk of 
thrombosis but was associated with a higher incidence of bleeding in patients with CALR-mutated ET.267 
These findings have to be confirmed in prospective clinical trials. 
In carefully selected patients, twice-daily aspirin at a 100-mg dose has been found to be more effective than 
once-daily aspirin (100 mg), a finding that has yet to be confirmed in randomized controlled studies.300,301 
One randomized trial found that a dosing interval of 12 hours heightened the effectiveness of low-dose 
aspirin as an antiplatelet drug.302 A study that compared once-daily aspirin (75 mg) to twice-daily aspirin 
(37.5 mg per dose) found that the twice-daily schedule led to improved platelet inhibition.303 Aspirin twice 
daily may be considered for patients with refractory symptoms.300,301 At the present time, the risks and 
benefits of higher dose aspirin (>100 mg) must be weighed based on the presence of vasomotor symptoms 
versus the risk of bleeding. It may be appropriate in carefully selected patients as clinically indicated. 
High Risk (History of thrombosis at any age; or age >60 years with JAK2 mutation) 
Cytoreductive therapy (clinical trial [preferred regimen], hydroxyurea [preferred regimen], peginterferon 
alfa-2a (based on other patient-specific variables) [other recommended regimen], or anagrelide [other 
recommended regimen]) with aspirin (81–100 mg/day) is recommended as initial treatment. Peginterferon 
alfa-2a can be considered for patients in need of cytoreductive therapy who are younger or pregnant or who 
defer hydroxyurea. In the event that peginterferon alfa-2a is unavailable, the use of other pegylated 
interferons (eg, ropeginterferon alfa-2b-njft) is appropriate. 
Treatment Response Criteria 
The IWG-MRT and ELN treatment response criteria for PV and ET were first published in 2009 and were 
revised in 2013.304 Responses are categorized as CR, PR, no response, and PD. The revised response criteria 
recommend that symptoms should be evaluated by the MPN-SAF TSS. The evaluation of CR or PR includes 
four categories: 1) resolution of disease-related signs and symptoms including palpable splenomegaly and 
large symptom improvement (≥10 point decrease in MPN-SAF TSS); 2) peripheral blood count response 
(platelet count ≤400 x 109/L, white blood cell [WBC] count <10 x 109/L, absence of leukoerythroblastosis, 
and hematocrit <45% without phlebotomies); 3) absence of signs of PD and absence of any hemorrhagic or 
thrombotic events; and 4) histologic response in bone marrow. Molecular response is not required for the 
assignment of CR or PR and the revised IWG-MRT and ELN treatment response criteria do not provide a 
definition of molecular response. 
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JAK2 V617F Allele Burden 
Long-term ruxolitinib therapy has been shown to reduce JAK2 V617F allele burden in patients with PV that is 
resistant to hydroxyurea.305 High JAK2 V617F allele burden has also been reported as a risk factor for 
myelofibrotic transformation and higher incidences of thrombotic events in patients with PV and ET.306-308 
These findings suggest that monitoring JAK2 V617F allele burden could be useful to identify patients at higher 
risk of myelofibrotic transformation. It could also be a useful adjunctive evaluation to assess the impact of 
cytoreduction on molecular response. However, the utility of JAK2 V617F allele burden reduction as a 
predictor of clinical outcome is not well-established. In addition, in patients with other mutations in addition 
to a JAK2 mutation, a remission of one mutated clone is not always accompanied by remission of other 
mutated clones.304 
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McLornan DP et al., 2024 [1]. 
British Society for Haematology  
The management of myelofibrosis: A British Society for Haematology Guideline  

Zielsetzung/Fragestellung 

This document represents an update of the British Society for Haematology guideline on 
Myelofibrosis first published in 2012 and updated in 2015.1 These guidelines aim to provide 
healthcare professionals with clear guidance on stratified management for primary 
myelofibrosis (PMF), as well as postpolycythaemia myelofibrosis (post-PV MF) and 
postessential thrombocythaemia myelofibrosis (post-ET MF). A separate BSH guideline 
covers the diagnosis and prognostic evaluation of myelofibrosis and is published alongside 
this guideline.  

Methodik 
Die Leitlinie erfüllt nicht ausreichend die methodischen Anforderungen. Aufgrund 
limitierter/fehlender höherwertiger Evidenz und aufgrund ihrer Aktualität, wird die LL 
jedoch ergänzend dargestellt. 
 
* British Society for Haematology Guidelines Committee – BSH Guidelines Process 2018 
https://b-s-h.org.uk/media/16732/bsh-guidance-development-process-dec-5-18.pdf 

Grundlage der Leitlinie  
Update der Version von 2015 (Erstausgabe: 2012) 
• Repräsentatives Gremium: Unklar – The Task Force will discuss the composition of the 

writing group to ensure that all areas of the Guidance will be written by an appropriate 
expert and that relevant professional and patient bodies are represented or consulted 
during the scoping/writing/review process.* 

• Interessenkonflikte und finanzielle Unabhängigkeit dargelegt: Unklar – All authors have 
made a declaration of interests to the BSH and Task Force Chairs which may be viewed 
on request.  All conflict of interest statements have been registered with the British 
Society of Haematology. 

• Systematische Suche, Auswahl und Bewertung der Evidenz: Trifft teilweise zu – Eine 
systematische Recherche wurde durchgeführt, aber Angaben zu den Auswahlkriterien 
und der kritischen Bewertung der Literatur fehlen (siehe Recherche/Suchzeitraum). 

• Formale Konsensusprozesse und externes Begutachtungsverfahren dargelegt: Trifft 
teilweise zu – Konsensusprozesse werden dargelegt, aber es gibt kein externes 
Begutachtungsverfahren.* 

• Empfehlungen der Leitlinie sind eindeutig und die Verbindung zu der zugrundeliegenden 
Evidenz ist explizit dargestellt: Trifft zu 

• Regelmäßige Überprüfung der Aktualität gesichert: Trifft zu – At each Task Force 
meeting members should consider whether any current guideline needs an update. Every 
three years all BSH Guidelines must have the literature search re-run as a check for new 
evidence. If there is no substantial new evidence the guideline should be approved by the 
task force and the BSH administrator should note this on the website.* 

Recherche/Suchzeitraum: 
• Recommendations are based on a review of the relevant myelofibrosis-related literature 

using Medline, PubMed/Medline and Cochrane searches beginning from 2012 up to 
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mid-2022. Filters were applied to include only publications written in English, studies 
carried out in humans, clinical conferences, congresses, clinical trials, clinical studies, 
meta-analyses, multicentre studies and randomised controlled trials. Exclusion criteria 
included papers published in non-English journals and those publications without an 
abstract. 

LoE/GoR 

The Grading of Recommendations, Assessment, Development and Evaluation (GRADE) 
nomenclature was used to evaluate levels of evidence and assess the strength of 
recommendations. 

 

Empfehlungen 

 
 
Empfehlung 1 
• Ruxolitinib is indicated in the treatment of myelofibrosis-related splenomegaly or 

symptoms (Grade 1A). 
• Ruxolitinib is associated with a potentially increased risk of opportunistic infections. 

Hepatitis B and C and HIV status should be assessed prior to commencement. Risk 
factors for mycobacterial infection and herpes zoster reactivation should be evaluated 
(Grade 1B). 

• Individual consideration should be given to prophylactic strategies directed to herpes 
virus family reactivation (Grade 2C). 

• Initial dosing is based upon the platelet count, and dosing should be regularly optimised 
by clinical assessment and blood count monitoring (Grade 1B). 

• Assessment of response by objective symptom monitoring and spleen size assessment 
via palpation is recommended (Grade 1B). 
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• Ruxolitinib is associated with an increased risk of non-melanoma skin cancers. 
Consideration should be given to skin surveillance in selected high-risk patients (those 
with a previous history of skin cancer and those who have actinic keratosis) (Grade 2C). 

• Ruxolitinib should not be stopped abruptly to avoid the possibility of a SIRS (Grade 1C). 
 
Empfehlung 2 
1. Fedratinib can be considered for patients with myelofibrosis for the treatment of 

disease-related splenomegaly or for those who are resistant to or intolerant of 
ruxolitinib (Grade 1B). 

2. Blood thiamine levels should be measured prior to starting fedratinib and monitored 
during treatment, with replacement given if levels are lower than the local normal 
range. Pragmatic thiamine replacement is recommended if concerns exist (Grade 2B). 

3. Care should be taken if patients transition from ruxolitinib to fedratinib to avoid a 
withdrawal reaction. Discuss transition from one agent to the other with a MPN 
specialist centre (Grade 2B). 
 

Empfehlung 3 
• Momelotinib is effective in the treatment of myelofibrosis-related splenomegaly or 

symptoms. In particular, we recommend consideration for those with myelofibrosis and 
anaemia, irrespective of being used in first, second or higher lines of therapy (Grade 2A). 

 
Empfehlung 4 
• Initial management of anaemia should address any deficiencies of iron, folate or vitamin 

B12 and/or autoimmune haemolysis (Grade 1B). 
• A trial of erythropoiesis-stimulating agents (ESAs), including in combination with 

ruxolitinib, is recommended for patients with anaemia associated with inadequate 
erythropoietin levels (Grade 1B). 

• A trial of danazol, with or without ruxolitinib, can be considered initially for a period of 
6 months including in patients who have failed a trial of ESA (Grade 1C). 

• For those failing ESA and/or danazol, a trial of immunomodulatory drugs (IMiDs; 
thalidomide, lenalidomide or pomalidomide) either alone or in combination with 
prednisolone may be merited, but access is difficult, response rates overall remain low 
and toxicity is not inconsiderable (Grade 2B). 

• Transfusion may be required in the short term for symptomatic relief and while 
optimising other strategies. Once the above strategies have been exhausted or fail, the 
patient may become transfusion dependent (Grade 1B). 

• Oral iron chelation should be considered in transfusion-dependent and/or iron-
overloaded patients who are likely to be considered for allo-HSCT (Grade 2B). 

 
Empfehlung 5 
1. Splenic irradiation can be considered in symptomatic splenomegaly or splenic pain 

refractory to medical therapies in those not suitable for splenectomy (Grade 2C). 
2. Regular haematological monitoring during and following the course is required due to 

the risk of significant cytopenia requiring blood product support (Grade 1C). 
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3. Dose and fractionation should depend on initial blood parameters and discussion with 
clinical oncology experts. A weekly or twice weekly low-dose regimen may result in less 
complications (Grade 1C). 

4. Combination with agents such as JAK inhibitors remains experimental (Grade 2C). 
 
Empfehlung 6 
• In general, consideration of allo-HSCT in myelofibrosis should be in line with current 

EBMT-ELN guidelines (Grade 1B). 
• All transplant-eligible patients should be discussed early with a transplant centre as 

regards suitability and donor options (Grade 1C). 
• Pretransplant therapy with JAKi or enrolment in a suitable clinical trial to maximise 

spleen response is warranted prior to allo-HSCT in those with bulky splenomegaly (Grade 
1C). 

• For patients with iron overload, consideration should be given to iron chelation, if time 
permits (Grade 1C). 

• For older patients or those with significant comorbidities, a RIC regimen is appropriate, 
whereas for fit, younger patients (<45 years) with good performance status, a non-TBI-
based MAC regimen could be considered (Grade 1B). 

• A variety of RIC regimens have demonstrated acceptable outcomes. Most commonly 
these are fludarabine and either busulphan or melphalan-based. T-cell depletion should 
preferentially be with ATG rather than with alemtuzumab (Grade 1B). 

• Where possible, allo-HSCT should be performed at the time of best response to a JAK 
inhibitor (Grade 1C). 

• Post-transplant measurable residual disease monitoring (MRD) is recommended. MRD 
monitoring can guide immunosuppressive therapy and use of adoptive immunotherapy 
with donor lymphocyte infusions where appropriate (Grade 1B). 

 
 
Referenzen aus Leitlinien 
1. Reilly JT, McMullin MF, Beer PA, Butt N, Conneally E, Duncombe AS, et al. Use of JAK inhibitors in the 

management of myelofibrosis: a revision of the British Committee for Standards in Haematology 
Guidelines for Investigation and management of myelofibrosis 2012. Br J Haematol. 2014;167(3):418–
20. 
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Polverelli N et al., 2023 [4]. 
European society for Blood and Marrow Transplantation (EBMT) 
Splenomegaly in patients with primary or secondary myelofibrosis who are candidates for 
allogeneic hematopoietic cell transplantation: a Position Paper on behalf of the Chronic 
Malignancies Working Party of the EBMT 

Zielsetzung/Fragestellung 

Currently, there are no standardised guidelines to assist transplantation physicians in 
deciding optimal management of splenomegaly before HCT. Therefore, the aim of this 
Position Paper is to offer a shared position statement on this issue. 

Methodik 
Die Leitlinie erfüllt nicht ausreichend die methodischen Anforderungen. Aufgrund 
limitierter/fehlender höherwertiger Evidenz und aufgrund ihrer Aktualität, wird die LL 
jedoch ergänzend dargestellt. 
 
Grundlage der Leitlinie 
• Repräsentatives Gremium: Trifft teilweise zu – Haematologists, transplantation 

physicians, gastroenterologists, surgeons, radiotherapists, and radiology experts in the 
field of myelofibrosis; es werden jedoch keine Patientenvertretung und keine 
Methodikberatung erwähnt. 

• Interessenkonflikte und finanzielle Unabhängigkeit dargelegt: Trifft teilweise zu – 
Interessenkonflikte werden angegeben, aber es fehlen Angaben zur 
Finanzierung/finanziellen Unabhängigkeit. 

• Systematische Suche, Auswahl und Bewertung der Evidenz: Trifft teilweise zu – Eine 
systematische Recherche wurde durchgeführt, aber Angaben zu den Auswahlkriterien 
und zur kritischen Bewertung der eingeschlossenen Evidenz fehlen (siehe 
Recherche/Suchzeitraum). 

• Formale Konsensusprozesse und externes Begutachtungsverfahren dargelegt: Trifft 
teilweise zu – Konsensusprozess werden beschrieben, aber es gibt kein externes 
Begutachtungsverfahren 

• Empfehlungen der Leitlinie sind eindeutig und die Verbindung zu der zugrundeliegenden 
Evidenz ist explizit dargestellt: Trifft teilweise zu – Es erfolgte keine Graduierung der 
Empfehlungen in der Leitlinie. 

• Regelmäßige Überprüfung der Aktualität gesichert: Trifft nicht zu – Es werden keine 
Angaben zur Aktualisierung gemacht. 

Recherche/Suchzeitraum: 
• For this Position Paper, a comprehensive review of the scientific literature was 

performed with PubMed and EMBASE. Searches were performed monthly from Nov 1, 
2021, to June 30, 2022, to collect the latest studies on this topic. The searched article 
dates spanned from January, 1975, to June, 2022, and only papers published in English 
were considered. The MESH search terms used were: “Primary Myelofibrosis”, 
“transplantation”, “spleen”, “splenomegaly”, “splenectomy”, “radiotherapy”, and 
“COVID-19”. The final reference list reflects the relevance to the scope of this Position 
Paper. 
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LoE 
• GRADE 

GoR 
• k.A. 
Medical management of splenomegaly  

 
 
JAK inhibitors 
If available, patients with myelofibrosis and splenomegaly more than 5 cm below the LCM  
or with disease-related symptoms should receive JAK inhibitors rather than hydroxyurea, 
interferon, or immunomodulating drugs before allogeneic HCT to maximise spleen 
responses and improve performance status. Ruxolitinib could be the preferred first-line 
option based on more robust data available before HCT. However, in selected patients (ie, 
patients who are thrombocytopaenic or at high risk for infectious complications), 
alternative JAK inhibitors can be considered first. For example, in patients with 
splenomegaly or disease-related symptoms, in the presence of platelet count lower than 
50 × 10⁹ platelets per L, pacritinib could be used. Fedratinib might be preferred in 
thrombocytopaenic patients (ie, 50–100 × 10⁹ platelets per L) where ruxolitinib-titrated 
dose is expected to be less effective.  
Allogeneic HCT 
The panel agreed to perform allogeneic HCT at the time of best splenic response to JAK 
inhibitors (ie, ideally with a spleen palpable less than 5 cm from the LCM), which has been 
associated with improvement of disease-related symptoms. 3 months of JAK inhibitor 
treatment can be sufficient to achieve a spleen response in patients who are naive to JAK 
inhibitors, but it is recommended that the spleen response be maximised whenever 
possible. Although relatively high frequency of haematological toxicity (in particular, 
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anaemia and thrombocytopenia) is seen with JAK inhibitor administration, the best splenic 
response should be prioritised before allogeneic HCT. Titration of JAK inhibitors to the 
maximum tolerated dose at the expense of short-term haematological toxicity is 
acceptable to reach the minimum splenomegaly in preparation for transplantation. For 
patients with suboptimal response (spleen >5 cm below the LCM), second-line options (eg, 
alternative JAK inhibitors, splenectomy, splenic irradiation, or experimental strategies) 
might be considered, as guided by the clinical scenario, patient fitness, and transplantation 
urgency, especially when spleen size exceeds 15 cm. A JAK inhibitor dose interruption 
attempted 3–5 days before or after the start of the conditioning regimen is suggested to 
avoid withdrawal syndrome. Corticosteroids or JAK inhibitor rechallenge can be used to 
reduce symptom rebound when needed. The continued use of JAK inhibitors during the 
peri-transplantation period until haematological recovery or as a post-transplantation 
maintenance strategy is of great interest, but remains investigational. Current evidence is 
too preliminary to recommend the routine use of novel compounds for the management 
of myelofibrosis-related splenomegaly in candidates for allogeneic HCT. 

When medical treatment fails 

Splenectomy 
Splenectomy might be considered, with careful evaluation of the risk to benefit ratio, in 
candidates for allogeneic HCT who have myelofibrosis with splenic progression exceeding 
15 cm below the LCM by palpation, despite medical treatment at the maximum tolerated 
dose. Vaccinations against encapsulated bacteria are required to be administered at least 
2 weeks before a planned splenectomy. Cytoreductive treatment should be evaluated in a 
case-by-case method to reduce the incidence of post-surgery vascular events. Open 
splenectomy is still the preferred surgical modality but is clearly surgeon dependent and 
patient dependent. 

Splenic irradiation 
Splenic irradiation is an alternative option for managing non-responsive splenomegaly in 
allogeneic HCT myelofibrosis candidates with contraindications for surgery (eg, severe 
thrombocytopenia or high surgical risks). More information is necessary to recommend this 
strategy as a primary option in patients who did not respond to medical treatment, given 
the more robust data regarding splenectomy in this setting. Treatment schedules are 
variable, however, in the bridge to a transplantation setting, doses ranging from 2–3 Gy to 
10 Gy seem to be effective with a positive risk to benefit ratio. The conditioning regimen 
should be started early after splenic irradiation, possibly within 30 days, to limit radiation-
related haematological side-effects and to maximise the benefit from the induced spleen 
reduction. 
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4 Detaillierte Darstellung der Recherchestrategie 

Cochrane Library - Cochrane Database of Systematic Reviews (Issue 02 of 12, February 
2025) am 24.02.2025 

# Suchschritt 
1 MeSH descriptor: [Splenomegaly] explode all trees 
2 (splenomegal* OR spleenomegal*):ti,ab,kw 
3 ((spleen OR spleens) AND enlarg*):ti,ab,kw 
4 MeSH descriptor: [Primary Myelofibrosis] explode all trees 
5 (myelofibros* OR (bone NEXT marrow NEXT fibros*)):ti,ab,kw 
6 MeSH descriptor: [Polycythemia Vera] explode all trees 
7 ((polycythemi* OR polycythaemi* OR postpolycythemi* OR postpolycythaemi*) 

AND (vera OR rubra OR ruba)):ti,ab,kw 
8 MeSH descriptor: [Thrombocythemia, Essential] explode all trees 
9 (thrombocythemia* OR thrombocythaemia*):ti,ab,kw 
10 MeSH descriptor: [Anemia, Myelophthisic] explode all trees 
11 (myelophthis*):ti,ab,kw 
12 MeSH descriptor: [Myeloproliferative Disorders] explode all trees 
13 (myeloproliferativ* OR MPN):ti,ab,kw 
14 ((philadelphia AND chromosome AND negative) OR ph-neg OR ph-negative):ti,ab,kw 
15 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR 

#13 OR #14 with Cochrane Library publication date from Feb 2020 to present 
16 #15 with Cochrane Library publication date from Feb 2023 to present 
17 #15 NOT #16 

Leitlinien und systematische Reviews in PubMed am 24.02.2025 

verwendeter Suchfilter für Leitlinien ohne Änderung: 
Konsentierter Standardfilter für Leitlinien (LL), Team Informationsmanagement der 
Abteilung Fachberatung Medizin, Gemeinsamer Bundesausschuss, letzte Aktualisierung am 
21.06.2017. 

verwendeter Suchfilter für systematische Reviews ohne Änderung: 
Konsentierter Standardfilter für Systematische Reviews (SR), Team 
Informationsmanagement der Abteilung Fachberatung Medizin, Gemeinsamer 
Bundesausschuss, letzte Aktualisierung am 15.01.2025. 

# Suchschritt 
 Leitlinien 
1 splenomegaly[mh] 
2 (splenomegal*[tiab] OR spleenomegal*[tiab]) 
3 ((spleen[tiab] OR spleens[tiab])) AND enlarg*[tiab] 
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# Suchschritt 
4 primary myelofibrosis[mh] 
5 (myelofibros*[tiab]) OR bone marrow fibros*[tiab] 
6 polycythemia vera[mh] 
7 (polycythemi*[tiab] OR polycythaemi*[tiab] OR postpolycythemi*[tiab] OR 

postpolycythaemi*[tiab]) AND (vera[tiab] OR rubra[tiab] OR ruba[tiab]) 
8 thrombocythemia, essential[mh] 
9 thrombocythemia*[tiab] OR thrombocythaemia*[tiab] 
10 Anemia, Myelophthisic[mh] 
11 myelophthis*[tiab] 
12 "Myeloproliferative Disorders"[Mesh:NoExp] 
13 myeloproliferativ*[tiab] OR MPN[tiab] 
14 (Philadelphia[tiab] AND chromosome[tiab] AND negative[tiab]) OR ph-neg[tiab] OR 

ph-negative[tiab] 
15 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR 

#13 OR #14 
16 (#15) AND (Guideline[ptyp] OR Practice Guideline[ptyp] OR guideline*[ti] OR 

Consensus Development Conference[ptyp] OR Consensus Development Conference, 
NIH[ptyp] OR recommendation*[ti]) 

17 (#16) AND ("2020/02/01"[PDAT] : "3000"[PDAT]) 
18 (#17) NOT ("retracted publication"[pt] OR "retraction notice"[pt] OR "retraction of 

publication"[pt] OR "preprint"[pt]) 
 systematische Reviews 
19 (#15) AND ("systematic review"[pt] OR "meta-analysis"[pt] OR "network meta-

analysis"[mh] OR "network meta-analysis"[pt] OR (systematic*[tiab] AND 
(review*[tiab] OR overview*[tiab])) OR metareview*[tiab] OR umbrella 
review*[tiab] OR "overview of reviews"[tiab] OR meta-analy*[tiab] OR 
metaanaly*[tiab] OR metanaly*[tiab] OR meta-synthes*[tiab] OR 
metasynthes*[tiab] OR meta-study[tiab] OR metastudy[tiab] OR integrative 
review[tiab] OR integrative literature review[tiab] OR evidence review[tiab] OR 
(("evidence-based medicine"[mh] OR evidence synthes*[tiab]) AND "review"[pt]) OR 
((("evidence based"[tiab:~3]) OR evidence base[tiab]) AND (review*[tiab] OR 
overview*[tiab])) OR (review[ti] AND (comprehensive[ti] OR studies[ti] OR trials[ti])) 
OR ((critical appraisal*[tiab] OR critically appraise*[tiab] OR study selection[tiab] OR 
((predetermined[tiab] OR inclusion[tiab] OR selection[tiab] OR eligibility[tiab]) AND 
criteri*[tiab]) OR exclusion criteri*[tiab] OR screening criteri*[tiab] OR 
systematic*[tiab] OR data extraction*[tiab] OR data synthes*[tiab] OR prisma*[tiab] 
OR moose[tiab] OR entreq[tiab] OR mecir[tiab] OR stard[tiab] OR strobe[tiab] OR 
"risk of bias"[tiab]) AND (survey*[tiab] OR overview*[tiab] OR review*[tiab] OR 
search*[tiab] OR analysis[ti] OR apprais*[tiab] OR research*[tiab] OR synthes*[tiab]) 
AND (literature[tiab] OR articles[tiab] OR publications[tiab] OR bibliographies[tiab] 
OR published[tiab] OR citations[tiab] OR database*[tiab] OR references[tiab] OR 
reference-list*[tiab] OR papers[tiab] OR trials[tiab] OR studies[tiab] OR 
medline[tiab] OR embase[tiab] OR cochrane[tiab] OR pubmed[tiab] OR "web of 
science" [tiab] OR cinahl[tiab] OR cinhal[tiab] OR scisearch[tiab] OR ovid[tiab] OR 
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# Suchschritt 
ebsco[tiab] OR scopus[tiab] OR epistemonikos[tiab] OR prospero[tiab] OR 
proquest[tiab] OR lilacs[tiab] OR biosis[tiab])) OR "technical report"[pt] OR HTA[tiab] 
OR technology assessment*[tiab] OR technology report*[tiab]) 

20 (#19) AND ("2020/02/01"[PDAT] : "3000"[PDAT]) 
21 (#20) NOT "The Cochrane database of systematic reviews"[Journal] 
22 (#21) NOT ("retracted publication"[pt] OR "retraction notice"[pt] OR "retraction of 

publication"[pt] OR "preprint"[pt]) 
 systematische Reviews ohne Leitlinien 
23 #22 NOT #18 
24 (#23) AND ("2023/02/01"[PDAT] : "3000"[PDAT]) 
25 #23 NOT #24 

 

Iterative Handsuche nach grauer Literatur, abgeschlossen am 15.08.2025 

• Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften (AWMF) 

• National Institute for Health and Care Excellence (NICE) 
• Scottish Intercollegiate Guideline Network (SIGN) 
• World Health Organization (WHO) 

• Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft, Deutsche Krebshilfe, 
AWMF) 

• Alberta Health Service (AHS) 
• European Society for Medical Oncology (ESMO) 
• National Comprehensive Cancer Network (NCCN) 
• American Society of Clinical Oncology (ASCO) 

• ECRI Guidelines Trust (ECRI) 
• Dynamed / EBSCO 
• Guidelines International Network (GIN) 
• Trip Medical Database 
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