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Background

  

With an es�mated prevalence of 1 per 100 000 persons per year (as of 
May 2014, h�p://www.orpha.net ), myelofibrosis is the rarest of Myelo-
prolifera�ve Philadelphia nega�ve Neoplasms (MPN): its descrip�ve and 
outcome-oriented epidemiology presents therefore a cri�cal challenge, 
because of its fragmenta�on in many care centers, which are furthermore 
expected to be highly variable in their long-term and monitoring prac-
�ces. The cri�cal relevance of establishing a representa�ve network of Eu-
ropean major hematological centers has been iden�fied as a priority goal 
to become a cultural and opera�onal resource for promo�ng 
/implemen�ng reliable and �mely clinical-epidemiological studies.
Such network appears even more interes�ng as it could act as a perma-
nent pla�orm for integrated research programs, in a �me which sees MF 
and more broadly MPN as areas which are rapidly evolving following the 
most recent gene�c and molecular developments including the JAK-2 
gene muta�on and its emergent targeted (inhibitor) therapeu�c agents.
We report here the results of the first phase of a program promoted by 
the European LeukemiaNet (ELN) collabora�on and supported with  an 
unrestricted educa�onal grant by Novar�s.

Towards a Better Understanding of Epidemiology, Survival and Treatment in  Myeloproliferative Neoplasms: 
Results of the European LeukemiaNet Registry (ERNEST study)  

Evaluable for analysis
N=1292

(FAC SIMIL of CRFs, continue […])

Design and methods

Screened for inclusion
(data received) 

N=1393

Diagnosis not assessed properly  n=13

Diagnosis before 2001   n=13

Diagnosis or regularly F-up after 2013 n=41

Duplicate patients               n=2

Eligible/Included
N=1324

Data of F-up not avaliable   n=31

Date of death not avaliable              n=1

Retrospective Registry (RR)
Patients FLOW CHARTInclusion criteria for registration:

All cases diagnosed of PMF, PET-MF, PPV-MF between Jan 1, 2001 and 
December 31, 2012.

All cases of previous point 1 and followed up regularly according to 
the local standard care.

Elegibility criteria for analysis:

All registered cases diagnosed of PMF, PET-MF, PPV-MF with available 
information of follow-up according to the local standard care.

The main steps of the research project were:
To verify the feasibility and the yield of a multicenter clinical network a the epide-
miologically orphan area of a rare chronic disease. 

Because of the care intensity and complexity of the clinical conditions, the data col-
lection strategy had to adopt a very pragmatic approach: selection of core data ex-
pected to be available in the routine of a good clinical practice was assumed for the 
retrospective exploration of the clinical databases (in the digitalized or paper form 
available in each center) of participating centers.

A Biostatistics and Data Management Center (BDMC) was established to assure, 
through an intensive quality central scheme, the best possible compliance with the 
standard criteria of reliability and completeness of the data to be included in the 
central database. 

The resulting profiles of the selected variables as presented in  Figure 1  could be 
seen as a first result of the survey, as they reflect the shared characteristics of the 
routinely available-good clinical care in the sample of 13 highly qualified hemato-
logical centers across 5 European countries (Figure 2).

The overall flow chart of the study, including inclusion criteria for registration and 
elegibility for analysis of  the cohort is shown in Figure 3.

Statistical aspects
Death from any cause was the main hard outcome end-
point evaluated to describe the natural history of the MF 
population.
Progression to leukemia has been explored as second-
ary endpoint.
Chi-square test and Mann-Whitney test were used to 
compare data at presentation by diagnosis for categori-
cal and continuous variables respectively.  
Standard time-to-event methods were used for data 
analysis, including log-rank test, Kaplan-Meier survival 
graphs. 
Cox proportional hazard regression model was per-
formed for multivariable analysis, adjusting  for unbal-
anced and relevant prognostic covariates. Hazard ratios 
were calculated along with 95% confidence intervals (CI) 
and p-values < 0.05 were considered significant.

Summary of Essential data of interest:
At presentation:
- Diagnosis subtype (PMF, PPV/PET-MF)
- year of diagnosis
- age
- sex
- WBC, PLT count, Hb value, % of blood blasts
- presence of splenomegaly
- Cytogenectic and molecular profile
- Bone marrow results
- Constitutional symptoms
- History of thrombotic and haemorrhagic events,       
   pregnancy complications)
- treatments planned at diagnosis
At F-up:
- All examinations as above plus:
- Events/complications occurred: thrombosis,                            
  bleeding, leukemic transformation, death.
- Date of events
- Last assessment date 
- Status at last assessment

Country Town   Responsible

Germany Mannheim  Andreas Reiter

Germany Leipzig   Dietger Niederwieser

Germany Ulm   Prof. Schlenk

Germany Aachen   Prof. Koschmieder

Germany Jena   Prof. Hochlaus

Italy  Florence  Alessandro Vannucchi

Italy  Pavia   Mario Cazzola

Italy  Bergamo  Alessandro Rambaldi

Italy  Varese   Francesco Passamonti

Spain  Barcelona  Francisco Cervantes

Sweden Gotheburg  Björn Andreasson

Sweden Uddevalla  Peter Johansson

UK   London  Claire Harrison

Germany 

Spain 

Sweden 

UK 

Italy 

Table 1. Characteristics of patients at  diagnosis

Planned Treatments at diagnosis
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Figure 4. Therapies planned after diagnosis are shown according to diagnosis subtypes
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Abbreviations: IQR=Inter Quartile Range; SD=Standard Deviation; IPSS=International Prognostic Score System [Adverse point were assigned to age > 65 years (1 point),                            
presence of constitutional symptoms (1 point), hemoglobin < 10 g/dl (1 point), leukocyte count >25 x 10⁹/l (1 point) and blood blast > 1% (1 point): low-risk (0 points), interme-
diate -1-risk (1 point), intermediate -2-risk (2 points), high-risk (3 points or more)]; (LCM=Left Costal Margin. *p<0.05)
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Figure 5. Survival in the whole cohort of 1292 patients median survival  6.2 years) is shown in Panel A. 
Survival by IPSS is shown in Panel B. [Adverse point were assigned to age > 65 years (1 point),  presence of constitutional symptoms (1 point), hemoglobin < 10 g/dl (1 point), leukocyte count >25 x 10⁹/l (1 point) and blood blast > 1% (1 point): low-risk (0 points), intermediate -1-risk (1 point), intermediate -2-risk (2 points), 
high-risk (3 points)].
(patients with IPSS 0 and 1 were grouped because of scarce number of cases in the lowest Risk Class [IPSS=0])
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Cox proportional hazards model adjusted for gender, diagnosis subtype and IPSS score. The event of interest is death during follow-up for any 
cause. 
(patients with IPSS 0 and 1 were grouped because of scarce number of cases in the lowest Risk Class [IPSS=0])

Cox proportional hazards model adjusted for gender, diagnosis subtype and IPSS score. The event of interest is progression of disease to Acute             
Myeloid Leukemia during follow-up.
(patients with IPSS 0 and 1 were grouped because of scarce number of cases in the lowest Risk Class [IPSS=0])

Table 3. Multivariable Cox Model Analysis on overall survival

Table 4. Multivariable Cox Model Analysis on Leukemic Transformation

 

wollofnaideM - pu  4.1(8.2)RQI(sraey  9.2)2.5–  5.1( - 3.1(7.2)4.5 - 2.1(6.2)1.5 - )5.4

,shtaeD  n 774)%(  813)9.63(  18)2.04(  87)5.33(  )1.03(

esuaC fo shtaedesuaC  fo  shtaed          

etucA  aimekueL 86  73)3.41(  71)6.11(  41)0.12(  )0.81(

noN - cimekueL  evissergorp  esaesid 16  04)8.21(  11)6.21(  01)6.31(  )8.21(

44noitcefnI  43)2.9(  4)7.01(  6)9.4(  )7.7(

snoitacilpmocralucsavoidraC
73 )87( 52 )87( 4 )94( 8 )201()stnevecigahrromeah/citobmorht( 73  7( . )8 52  7( . )8 4 4( . )9 8 01( . )2

ycnangilaMyradnoceS 02  21)1.4(  2)8.3(  6)5.2(  )7.7(

41ytilatromdetalertnalpsnarT  9)9.2(  4)8.2(  1)9.4(  )3.1(

rehtO  sesuac  htiw  secnedicni  fo  2 ro  01ssel  6)1.2(  1)9.1(  3)2.1(  )8.3(

6eruliaflaneR  4)3.1(  2)3.1(  0)5.2(

elpitluM  6eruiliafnagro  4)3.1(  1)3.1(  1)2.1(  )3.1(

nwonknU 112  741)2.44(  92)2.34(53)2.64(  )2.73(

cimekueL  ,noitamrofsnart  n 421)%(  48)6.9(  12)6.01(  91)7.8(  )3.7(

llA stneitaP
N 2921=

FMP
N )%(
197 )2.16(

TEP - FM
N )%(
242 )7.81(

VPP - FM
N )%(
952 )1.02(

Table 2. Deaths  during clinical course

The intensive quality control needed to assure reliability, representa�veness and comparability of the data across in-
terna�onal centers with exper�se in this field  confirms both the interest,  but also the challenge of a coopera�ve 
epidemiological effort capable of represen�ng a knowledge producing shared resource in the area of MF and other 
rare diseases.

The prognos�c significance of IPSS has been confirmed both for death and leukemic transforma�on, but a different 
pa�ern of predic�vity for overall survival emerged when the analysis was stra�fied according to the diagnosis sub-
types. The determinants included in IPSS strongly affect the survival of pa�ents with PET-MF as well as PMF while 
new prognos�c factors deserve to be exploited for PPV-MF.

Based also on the methodological and opera�onal challenges resul�ng from the first phase of the study, a prospec-
�ve observa�onal cohort has been ac�vated star�ng on September 2013, thus allowing a more in depth analysis and 
assessment of the above findings.

Conclusions
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Figure 6. Risk stratified survival  in 764 patients with PMF (A), 210 with PET-MF 
(B) and 208 with PPV-MF (C).
 
(patients with IPSS 0 and 1 were grouped because of scarce number of 
cases in the lowest Risk Class [IPSS=0])
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Table 5. Multivariable Cox Model Analysis on overall survival by diagnosis subgroups

Cox proportional hazards model adjusted for gender and IPSS score for each diagnosis subtype is reported. The event of interest is death during follow-up for any cause.
(patients with IPSS 0 and 1 were grouped because of scarce number of cases in the lowest Risk Class [IPSS=0])
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