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Any study of myeloproliferative neoplasms (MPNs)
that lacks adequate clinical input is doomed to cause
diagnostic uncertainty and increased controversy. In the
paper by Buhr et al. published in Haematologica,1 the
authors studied 102 cases of essential thrombocythemia
(ET) and early primary myelofibrosis (PMF) by comparing
clinical criteria with the histopathological evaluation
independently performed by 6 hematopathologists.
According to the World Health Organization (WHO)
classification, the minor clinical criteria for PMF include
leukoerythroblastosis, increase in serum lactate dehydro-
genase (LDH) level, anemia, and splenomegaly.2,3 As
explicitly stated in the WHO guidelines, the degree of
abnormalities can be borderline or marked, and the pres-
ence of at least two of these criteria is required for diag-
nosis.2,4 In the work Buhr et al., “Design and Methods”
and Table 1 confirm that the authors failed to define “bor-
derline values” (e.g. presence of circulating myeloid pre-
cursors and erythroblasts > 1%, borderline elevated LDH
according to local threshold values, anemia defined as
hemoglobin <13 g/dL in men or <12 g/dL in women, as
well as palpable splenomegaly as > 1 cm below costal
margin). Moreover, as shown in Table 2 in the same
paper, a considerable number of cases lacked clinical data
altogether. Therefore, we would not reach the conclusion
“that more than 50% of PMF cases became MPNs unclas-
sifiable when WHO criteria were applied“. Since no
ranges of hemoglobin or hematocrit results were provid-
ed by the authors, a significant proportion of cases within
their ET cohort may in fact represent initial polycythemia
vera (PV), clinically mimicking ET.5,6 The inadvertent
inclusion of early PV cases would have seriously compro-
mised the analysis and be responsible for unclassifiable
cases. 
The inadequacy of the study becomes even more evi-

dent when its results are compared and contrasted with
those obtained in a much larger cohort of patients with
ET or PMF, in which clinical and morphological parame-
ters were independently collected by a combined clinico-
pathological team.7 The authors’ conclusion that none of
the 646 cases with early PMF described in the latter study
had leukoerythroblastosis is incorrect, because only
median values for myeloid precursors and erythroblasts
were reported.7 In fact, the range for myeloblasts was up
to 4% (mean 0.05%) and that for erythroblasts up to
14% (mean 0.21%), respectively. 
In the same study, no information is provided in rela-

tion to the length of disease history antedating the exam-
ined biopsy. If the biopsy was not obtained at disease
onset or in close proximity to such a time, it might show
changes related to disease progression that may render
the case truly unclassifiable. In addition, WHO criteria
can only be applied to untreated patients.2,3 However, no
corresponding information is provided in this paper.
Concerning previously published studies, a totally

blinded evaluation of 295 patients, clinically considered
to represent either ET or possibly early PMF, performed
in two distinct pathology departments revealed an over-
all concordance of 78% with an interobserver reliability

of kappa=0.626 (P=0.001), a finding which finds substan-
tial consensus.7 The high concordance in that study, in
contrast with what is claimed in the paper by Buhr et al.,1

was obtained in the absence of any prior consensus con-
ference or training. On the other hand, after such a con-
sensus meeting between pathologists and clinicians, the
concordance in the final clinical diagnosis was 82% for
the total cohort and 93% for the prevalent group of ET
versus early PMF patients (kappa=0.740; P=0.001), i.e.
substantial agreement.7 Moreover, the authors cited but
failed to recognize the importance of a clinicopathologi-
cal study on 1,104 treatment-naive patients diagnosed
independently by seven international centers as being
consistent with ET according to the WHO guidelines.8 A
review of the initial bone marrow specimens confirmed
the ET diagnosis in 81% (890 patients) and was revised
to early PMF in only 16% (180 patients). A critical analy-
sis regarding the shortcomings of the study by Wilkins
and co-workers,9 as previously stressed,10 is also missing.
In another cited study,11 the authors claimed to diagnose
ET strictly according to the WHO guidelines but
described minor to moderate reticulin fibrosis in more
than 50% of their patients, which is definitively inconsis-
tent with the WHO criteria.2,3

The erroneous proposal to replace the WHO classifica-
tion by a scheme focused on fiber grading (ET grades 1 to
3) includes as first end point “true” ET without increase
in reticulin but fails to recognize early (initial) PMF with
fiber grade 0. This classification groups together ET, early
PMF and overt PMF, and is not compatible with a previ-
ous study of the first and last author speaking in favor of
pre-fibrotic PMF.12

Regarding the estimated intra- (reproducibility) and
inter- (consensus) observer concordance, striking differ-
ences between the panelists are outlined in Table 4. In
particular, a significant variability in intra-rater reliability
ranging from 0.25 to 0.78 is observed which might prob-
ably reflect the varying degrees of experience with the
WHO classification by some of the panelists (panelists
P1, P2, P5, and P6 with kappa values between 0.60 and
0.78 (mean 0.71) compatible with substantial repro-
ducibility contrasting with panelists P3 with a kappa of
0.25 and P4 with 0.55 indicating only a poor intra-rater
repeatability). Furthermore, the presented approach to
measure the interobserver consensus does not make full
use of the original data, and will usually not yield the
same values as that obtained from a true multi-rater
measure of agreement. To allow comparison with previ-
ous studies, unweighted and weighted values of kappa,
together with the 95% confidence intervals of the values,
should have been estimated.
Finally, the title of the paper by Buhr et al. would sug-

gest to the non-informed reader that it may represent the
opinion of the European Bone Marrow Working Group
(EBMWG). In reality, the study design and methodology
was never fully discussed at EBMWG meetings. The
results obtained on a limited database of heterogeneously
selected cases lacking adequate clinical correlates most
definitely represent a non-consensus based conclusion.

Jürgen Thiele,1 Attilio Orazi,2 Hans Michael Kvasnicka,3
Vito Franco,4 Emanuela Boveri,5 Umberto Gianelli,6
Heinz Gisslinger,7 Francesco Passamonti,8 Ayalew Tefferi,9
and Tiziano Barbui10
1Institute of Pathology, University of Cologne, Cologne, Germany;
2Department of Pathology and Laboratory Medicine, Weill Cornell

haematologica 2012; 97:e5

LETTERS TO THE EDITOR



haematologica 2012; 97:e6

Medical College, New York, NY, USA; 3Senckenberg Institute of
Pathology, University of Frankfurt, Germany; 4Institute of Anatomy
and Histological Pathology University of Palermo, Italy; 5Institute of
Anatomic Pathology, University of Pavia, I.R.C.C.S. Policlinico San
Matteo, Pavia, Italy; 6Pathology Unit, University of Milan Medical
School, Fondazione IRCCS Cà Granda, Ospedale Maggiore
Policlinico, Milan, Italy; 7Department of Internal Medicine I,
Medical University of Vienna, Austria; 8Department of Internal
Medicine, Division of Hematology, Ospedale di Circolo e
Fondazione Macchi, Varese, Italy; 9Division of Hematology,
Department of Medicine, Mayo Clinic, Rochester, MN, USA;
10Ospedale Riuniti di Bergamo, Bergamo, Italy.
Correspondence: Jürgen Thiele, M.D., Institute for Pathology,
University of Cologne, Kerpener Str. 62, D-50924 Cologne,
Germany. Phone: +49-511 5448948; Fax: +49-511 5448493;
E-mail: j.thiele@uni-koeln.de
Key words: WHO classification, early primary myelofibrosis, essen-
tial thrombocythemia.
Citation: Thiele J, Orazi A, Kvasnicka HM, Franco V, Boveri E,
Gianelli U, Gisslinger H, Passamonti F, Tefferi A, and Barbui T.
European Bone Marrow Working Group trial on reproducibility of
World Health Organization criteria to discriminate essential throm-
bocythemia from prefibrotic primary myelofibrosis. Haematologica
2012;97(3):360-5 - Comment Haematologica 2012;97(3):e5-6.
doi:10.3324/haematol.2011.061432
The information provided by the authors about contributions from
persons listed as authors and in acknowledgments is available with
the full text of this paper at www.haematologica.org.
Financial and other disclosures provided by the authors using the
ICMJE (www.icmje.org) Uniform Format for Disclosure of
Competing Interests are also available at www.haematologica.org.

References

1. Buhr T, Hebeda K,Kaloutsi V, Porwit A, Van der Walt J, Kreipe H.
European Bone Marrow Working Group trial on reproducibility of
WHO criteria to discriminate essential thrombocythemia from
prefibrotic primary myelofibrosis. Haematologica. 2012;97(3):360-
5.

2. Tefferi A, Thiele J, Orazi A, Kvasnicka HM, Barbui T, Hanson CA,
et al. Proposals and rationale for revision of the World Health
Organization diagnostic criteria for polycythemia vera, essential
thrombocythemia, and primary myelofibrosis: recommendations
from an ad hoc international expert panel. Blood. 2007;110(4):
1092-7.

3. Vardiman JW, Thiele J, Arber DA, Brunning RD, Borowitz MJ,
Porwit A, et al. The 2008 revision of the WHO classification of
myeloid neoplasms and acute leukemia: rationale and important
changes. Blood. 2009;114(5):937-51.

4. Thiele J, Kvasnicka HM, Tefferi A, Barosi G, Orazi A, Vardiman
JW, et al. Primary myelofibrosis. In: Swerdlow S, Campo E, Harris
N et al (2008) WHO Classification of Tumours of Haematopoietic
and Lympoid Tissues. IARC Press, Lyon, France, p 44-7.

5. Thiele J, Kvasnicka HM, Diehl V. Initial (latent) polycythemia vera
with thrombocytosis mimicking essential thrombocythemia. Acta
Haematol. 2005;113(4):213-9.

6. Gianelli U, Iurlo A, Vener C, Moro A, Fermo E, Bianchi P, et al. The
significance of bone marrow biopsy and JAK2V617F mutation in
the differential diagnosis between the “early” prepolycythemic
phase of polycythemia vera and essential thrombocythemia. Am J
Clin Pathol. 2008;130(3):336-42. 

7. Thiele J, Kvasnicka HM, Müllauer L, Buxhofer-Ausch V, Gisslinger
B, Gisslinger H. Essential thrombocythemia versus early primary
myelofibrosis: a multicenter study to validate the WHO classifica-
tion. Blood. 2011;117(21):5710-8.

8. Barbui T, Thiele J, Passamonti F, Rumi E, Boveri E, Ruggeri M, et
al. Survival and disease progression in essential thrombocythemia
are significantly influenced by accurate morphologic diagnosis: an
international study of 1,104 patients. J Clin Oncol. 2011;29(23):
3179-84.

9. Wilkins BS, Erber WN, Bareford D, Buck G, Wheatley K, East CL,
et al. Bone marrow pathology in essential thrombocythemia: inter-
observer reliability and utility for identifying disease subtypes.
Blood. 2008;111(1):60-70.

10.  Kvasnicka HM, Thiele J. Prodromal myeloproliferative neoplasms:
The 2008 WHO classification. Am J Hematol. 2010;85(1):62-9.

11. Brousseau M, Parot-Schinkel E, Moles MP, Boyer F, Hunault M,
Rousselet MC. Practical application and clinical impact of the
WHO histopathological criteria on bone marrow biopsy for the
diagnosis of essential thrombocythemia versus prefibrotic primary
myelofibrosis. Histopathology. 2010;56(6):758-67.

12. Buhr T, Buesche G, Choritz H, Länger F, Kreipe H. Evolution of
myelofibrosis in chronic idiopathic myelofibrosis as evidenced in
sequential bone marrow biopsy specimens. Am J Clin Pathol. 2003
119(1):152-8.

LETTERS TO THE EDITOR


