
Perspectives in the prognostication of
myelodysplastic syndromes

Since the first precise definition of myelodysplastic
syndromes (MDS) in 1982,1 prognostication of this dis-
ease has been a matter of debate. It very quickly became
clear that the prognosis of MDS patients cannot be
assessed by a single parameter, although the prognostic
impact of the FAB classification, which is based on bone
marrow morphology, is still impressive. This reflects the
fact that the percentage of marrow blasts is the variable
with the greatest impact on prognosis. 

Other parameters, such as cell counts, morphologic
features, lactate dehydrogenase concentrations, gender
and age were used to construct scoring systems in order
to define risk groups differing in terms of survival as well
as evolution to acute myeloid leukemia. Cytogenetic
findings were added into the scoring systems later. To
improve the clinical and prognostic use of these systems,
a consensus risk-based score, the International Prognostic
Scoring System (IPSS)2 was developed by seven working
groups, each of which had already proposed a scoring
system for risk assessment in MDS. The IPSS, which
combines information on marrow blasts, cell counts and
cytogenetic findings, has become the gold-standard for
the assessment of prognosis. This score is now widely
used in clinical decision-making and within clinical trials. 

However, there are some problems not satisfactorily
addressed by the IPSS. One is the prognostication of dys-
plastic chronic myelomonocytic leukemia (CMML). The
majority of patients with CMML present with a normal
karyotype, do not have trilineage cytopenia and does not
present with more than 20% marrow blasts.3 Another is
the fact that since the introduction of the WHO classifi-
cation, CMML and refractory anemia with excess blasts
in transformation (RAEB-T) are no longer considered
MDS. This may influence the feasibility of the IPSS, too.
A further restriction to proper risk assessment is the large
number of cytogenetic findings, whose prognostic mean-
ing is still un-known. For example, the MDS registry of
Düsseldorf contains data on 926 patients who were ka-
ryotyped at diagnosis. About 16% of these are catego-
rized as having an intermediate risk karyotype according
to the IPSS, although the actual prognostic meaning of
such relatively rare cytogenetic find-ings remains unclear.

The article by Solé and co-workers of the Spanish
Cooperative Cytogenetic group in this issue of the jour-
nal opens up new perspectives in different ways.4

Solé et al. started by looking at a large group of cytoge-
netic findings, whose prognostic meaning has been
uncertain until now, attempting to decipher cytogenetic
findings in order to gather more information about their
impact on prognosis. In a first step, the authors con-
firmed the usefulness of the cytogenetic categories of the
IPSS, but in the next step, they identified additional, less
frequent cytogenetic aberrations, associated with differ-
ent prognoses: patients with del(11q) or del(12p) had a
median survival of at least 3.8 years and thus should be
reclassified as being in the good risk group. On the other
hand, i(17q) was associated with a poor risk. Patients
with this cytogenetic abnormality (n=10) exhibited a

median survival of less than 1 year. Furthermore, Solé et
al. propose an intermediate group, comprising patients
with +8, r3q21q26, t(11q), and del (17p) and a new
group, termed unknown, for other single or double aberra-
tions, most of which are rare cytogenetic events.
Introducing this new category is reasonable, because of a
trend towards a poorer prognosis when compared to the
intermediate risk group. These findings lead to an refine-
ment of the cytogenetic risk categories established by the
IPSS. The newly defined risk group unknown is smaller
than the original intermediate risk group of the IPSS and
is segregated from it into a higher risk category. Its desig-
nation emphasizes that our knowledge of the majority of
cytogenetic findings is still limited and should be
improved by further analysis of larger patient co-horts. 

In a last step these new findings are included in two
new scoring systems assessing survival and AML pro-
gression, leading to 4 different risk groups with different
clinical outcomes. We have validated these scoring sys-
tems by applying them to data in the Düsseldorf MDS
registry. The scoring systems successfully separated 735
non-treated patients (Figures 1 and 2), providing prognos-
tic information with an exactness similar to the IPSS.

However, not all problems of prognostication are
solved by this new score. Using age as a prognostic
parameter is a still debated controversy. Younger MDS
patients generally have a better prognosis than older
patients, but this difference is restricted to low-risk
MDS.5

A further limitation to all cytogenetic-based scoring
systems is the fact that the number of patients who are
karyotyped at the time of diagnosis is relatively low out-
side MDS centers: only 20% of the MDS patients in the
Düsseldorf MDS registry who had diagnostic bone mar-
row biopsies outside MDS centers had been karyotyped.
This means that neither the IPSS nor the new Spanish
score can be assessed in all patients. Prognostication of
these patients must be performed using scores that are
not based on cytogenetics.6-8 Furthermore younger MDS
patients are karyotyped more frequently than older
patients. The mean age of patients in the MDS registry
Düsseldorf who have been karyotyped at diagnosis is 10
years lower (62 years) than that of patients who have not
been karyotyped (72 years) (p=0.005). This leads to a bet-
ter prognosis in patients who are karyotyped (p=0.0005).

Another problem of all scoring systems, including the
IPSS, is that they have been developed on the basis of
untreated patients and therefore do not provide predic-
tive information for patients who undergo specific treat-
ment. Treatment outcome after intensive chemotherapy,
stem cell transplantation, and new promising alternatives
such as demethylating agents or lenalidomide is not pre-
dictable with the IPSS. Of the prognostic variables in
patients undergoing intensive chemotherapy only the
karyotype remains predictive for treatment outcome.9,10

Agents such as decitabine have been shown to produce a
better response rate in high-risk MDS11 and lenalidomide
appears to be the first agent producing an exceptionally
high response rate in a single cytogenetic subgroup, with
the best responses occurring in the 5q- syndrome.12 So, in
the future it might be necessary to develop predictive
scores more than prognostic scores for different thera-
peutic approaches, because the number of patients who
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undergo specific treatments will increase in the future.
Like the IPSS, the new Spanish Score was developed

based on the FAB classification. However, the WHO clas-
sification is being increasingly used and has become the
new standard for morphologic classification in MDS.13

Thus, a score taking into account the degree of dysplasia
in the bone marrow must be developed, because the
prognostic impact of the WHO classification has clearly
been demonstrated14 and the same cytogenetic aberration
may result in different prognostic categories depending
on morphologic features.15 In the future the large group of
chromosomal aberrations with unknown prognostic sig-

nificance should be deciphered through large studies. The
German-Austrian MDS prognosis group has already
made such an attempt, collecting more than 2,100 karyo-
typed cases of MDS.16 Additional parameters such as
fibrosis, cellularity, presence of peripheral blasts, genom-
ic data, proteomics, and clonality have to be validated to
assess their value in predicting clinical outcome.
Dynamic scores, taking into account time dependent
variables might also be useful. New prognostic parame-
ters are especially clearly needed for CMML. A classifica-
tion and prognostic tool for treatment-related MDS is
also desired. The outcome in this MDS subgroup is gen-
erally poor and currently used classification sys-tems are
not feasible to separate different risk groups. Besides that,
it is unclear whether prognostic tools that are useful for
western-type MDS are also feasible for eastern-type
MDS patients, because there are important differences in
clinical and hematologic behavior between eastern and
west-ern MDS.17

There will be pros and cons to every classification and
score as long as our knowledge about the biology of MDS
remains limited. New insights into the pathogenesis of
MDS and further analysis of large MDS databases will
help to improve our current knowledge on MDS progno-
sis.
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Figure 1. GCEGH scoring system assessed on 735 MDS patients
from the Düsseldorf registry (survival).

Figure 2. GCEGH scoring system assessed on 735 MDS patients
from the Düsseldorf registry (AML evolution).

0 48 96 144 192 240 288 336 284

months

very high

high

interm.

low

p=0.00005
Cu

m
ul

at
iv

e
su

rv
iv

al
Cu

m
ul

at
iv

e
ris

k
of

M
L

ev
ol

ut
io

n
1.0

0.8

0.6

0.4

0.2

0.0

very high

high

interm.

low

p=0.00005

0 48 96 144 192 240 288 336 284

months

1.0

0.8

0.6

0.4

0.2

0.0



acute myeloid leukemia (sAML) after intensive antileukemic
treatment. Leuk Res 2005; Suppl 1:P18.

11. van den Bosch J, Lubbert M, Verhoef G, Wijermans PW. The
effects of 5-aza-2'-deoxycytidine (decitabine) on the platelet
count in patients with intermediate and high-risk myelodys-
plastic syndromes Leuk Res 2004;28:785-90.

12. List A, Kurtin S, Roe DJ, Buresh A, Mahadevan D, Fuchs D, et
al. Efficacy of lenalidomide in myelodysplastic syndromes. N
Engl J Med 2005;352:549-7.

13. Bennett JM. World Health Organization classification of the
acute leukemias and myelodysplastic syndrome. Int J Hematol
2000;72:131-3. 

14. Germing U, Gattermann N, Strupp C, Aivado M, Aul C.
Validation of the WHO proposals for a new classification of
primary myelodysplastic syndromes: a retrospective analysis
of 1600 patients. Leuk Res 2000;24:983-92. 

15. Giagounidis AA, Germing U, Haase S, Hildebrandt B,
Schlegelberger B, Schoch C, et al. Clinical, morphological,
cytogenetic, and prognostic features of patients with myelo-
dysplastic syndromes and del(5q) including band q31. Leu-
kemia 2004;18:113-9. 

16. Haase D, Steidl C, Pfeilstöcker M, Hildebrandt B, Kuendgen A,
Lübbert M, et al. Cytogenetic profile in 2124 patients with
MDS-correlations with morphology, clinical course and prog-
nosis. Leuk Res 2005;33:Suppl 1.

17. Matsuda A, Germing U, Jinnai I, Misumi M, Kuendgen A,
Knipp S, et al. Difference in clinical features between Japanese
and German patients with refractory anemia in myelodysplas-
tic syndromes. Blood 2005;21 [Epub ahead of print]

Conflicts of interest

The International Committee of Medical Journal
Editors (ICMJE), which meets annually, has produced
multiple editions of the Uniform Requirements for
Manuscripts Submitted to Biomedical Journals.1 The
ICMJE gradually has broadened its concerns to include
ethical principles related to publication in biomedical
journals. The ICMJE following statements concern con-
flicts of interest:

“Public trust in the peer review process and the credibility of
published articles depend in part on how well conflict of inter-
est is handled during writing, peer review, and editorial decision
making. Conflict of interest exists when an author (or the
author’s institution), reviewer, or editor has financial or person-
al relationships that inappropriately influence (bias) his or her
actions (such relationships are also known as dual commit-
ments, competing interests, or competing loyalties). These rela-
tionships vary from those with negligible potential to those with
great potential to influence judgment, and not all relationships
represent true conflict of interest. The potential for conflict of
interest can exist whether or not an individual believes that the
relationship affects his or her scientific judgment. Financial rela-
tionships (such as employment, consultancies, stock ownership,
honoraria, paid expert testimony) are the most easily identifi-
able conflicts of interest and the most likely to undermine the
credibility of the journal, the authors, and of science itself.
However, conflicts can occur for other reasons, such as person-
al relationships, academic competition, and intellectual passion.

All participants in the peer review and publication process
must disclose all relationships that could be viewed as present-
ing a potential conflict of interest. Disclosure of these relation-
ships is also important in connection with editorials and review
articles, because it is can be more difficult to detect bias in these
types of publications than in reports of original research. Editors
may use information disclosed in conflict of interest and finan-
cial interest statements as a basis for editorial decisions. Editors
should publish this information if they believe it is important in

judging the manuscript.

Potential conflicts of interest related to individual
authors' commitments

When authors submit a manuscript, whether an article or a
letter, they are responsible for disclosing all financial and per-
sonal relationships that might bias their work. To prevent ambi-
guity, authors must state explicitly whether potential conflicts do
or do not exist. Authors should do so in the manuscript on a
conflict of interest notification page that follows the title page,
providing additional detail, if necessary, in a cover letter that
accompanies the manuscript.

Investigators must disclose potential conflicts to study partic-
ipants and should state in the manuscript whether they have
done so.

Editors also need to decide when to publish information dis-
closed by authors about potential conflicts. If doubt exists, it is
best to err on the side of publication.

Potential conflicts of interest related to project
support

Increasingly, individual studies receive funding from commer-
cial firms, private foundations, and government. The conditions
of this funding have the potential to bias and otherwise discred-
it the research.

Scientists have an ethical obligation to submit creditable
research results for publication. Moreover, as the persons direct-
ly responsible for their work, researchers should not enter into
agreements that interfere with their access to the data and their
ability to analyze it independently, to prepare manuscripts, and
to publish them. Authors should describe the role of the study
sponsor(s), if any, in study design; in the collection, analysis,
and interpretation of data; in the writing of the report; and in
the decision to submit the report for publication. If the support-
ing source had no such involvement, the authors should so state.
Biases potentially introduced when sponsors are directly
involved in research are analogous to methodological biases of
other sorts. Some journals, therefore, choose to include informa-
tion about the sponsor’s involvement in the methods section.

Editors may request that authors of a study funded by an
agency with a proprietary or financial interest in the outcome
sign a statement such as, “I had full access to all of the data in
this study and I take complete responsibility for the integrity of
the data and the accuracy of the data analysis.” 

Editors should be encouraged to review copies of the protocol
and/or contracts associated with project-specific studies before
accepting such studies for publication. Editors may choose not to
consider an article if a sponsor has asserted control over the
authors’ right to publish.

Potential conflicts of interest related to commit-
ments of editors, journal staff, or reviewers

Editors should avoid selecting external peer reviewers with
obvious potential conflicts of interest, for example, those who
work in the same department or institution as any of the
authors. Authors often provide editors with the names of per-
sons they feel should not be asked to review a manuscript
because of potential conflicts of interest, usually professional.
When possible, authors should be asked to explain or justify
their concerns; that information is important to editors in decid-
ing whether to honor such requests.

Reviewers must disclose to editors any conflicts of interest that
could bias their opinions of the manuscript, and they should dis-
qualify themselves from reviewing specific manuscripts if they
believe it to be appropriate. As in the case of authors, silence on

Editorials and Perspectives

haematologica/the hematology journal | 2005; 90(9) | 1159 |




