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Abstract

Introduction: The aim of this study was to analyse the clinico-pathological features of a cohort
of patients with myelodysplastic syndromes (MDS). Materials and Methods: The clinical and
pathological data of 43 MDS patients over a 3-year period were reviewed. Survival analysis was
performed according to the French-American-British (FAB) classification and International
Prognostic Scoring System (IPSS) using the Kaplan-Meier method. Selected published studies
for comparison were identified from MEDLINE search. Results: The patients were followed up
for a median duration of 175 days (range, 2 to 1044 days). The median survival for refractory
anaemia (RA)and refractory anaemiawith ringed sideroblasts (RARS) has not been reached, but
that for refractory anaemia with excess blasts (RAEB), refractory anaemia with excess blasts in
transformation (RAEB-T) and chronic myelomonocytic leukaemia (CMML) was 250 days, 49
days and 44 days, respectively. The median survival for the low-risk and intermediate-1 IPSS
categories has not been reached, while that for the intermediate-2 and high-risk categories was
58 days and 49 days, respectively. The survival analyses, according to the FAB classification and
IPSS system, were statistically significant (P <0.05). Comparison of our data with those from
neighbouring and Western countries revealed both similarity and disparity. We also noted
different cytogenetic information in our cohort of patients. Conclusions: We found distinctly
unique cytogenetic and clinico-pathological characteristics in our MDS patients. However,
whether true biological differences exist among MDS patients in different geographies and
populations with different genetic and environmental backgrounds require further large multi-

national study.
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Introduction

Myelodysplastic syndromes (MDS) are a heterogeneous
group of acquired clonal haemopoietic stem cell disorders
characterised by ineffective haematopoiesis and peripheral
cytopenia. The natural history ranges from the indolent
forms spanning years to those with rapid evolution to blast
transformation.*? The management of MDS is hampered
by both its heterogeneous nature and variable clinical
course. Itis, thus, useful to find ways to predict the clinical
course using available clinico-pathological data and
to apply tailored management strategy to maximise
therapeutic benefits.

Over the past 2 decades, several classification and
prognostication systems have been published to help predict
the clinical outcomes of MDS. The first and most widely
used was that defined by the French-American-British
(FAB) co-operative group on the basis of cellular
morphology and percentages of peripheral and bone marrow
(BM) blasts.®# It divides MDS into 5 subgroups: refractory
anaemia (RA), refractory anaemia with ringed sideroblasts
(RARS), refractory anaemia with excess blasts (RAEB),
refractory anaemia with excess blasts in transformation
(RAEB-T) and chronic myelomonocytic leukaemia
(CMML). This classification was followed by numerous
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scoring systems which used diverse clinico-laboratory
parameters such as age, peripheral counts, serum lactate
dehydrogenase (LDH) and histopathologic features, in
addition to the percentage of BM blasts.>® With increasing
recognition of the prognostic significance of cytogenetics,®*°
subsequent systems included this important variable.!*** In
1997, the International MDS Risk Analysis Workshop
incorporated 3 prognostic factors — number of cytopenia,
percentage of BM blasts and cytogenetics — into the
International Prognostic Scoring System (IPSS).* It
classifies MDS into 4 distinct prognostic groups: low-risk,
intermediate-1, intermediate-2 and high-risk. Recently, the
World Health Organisation (WHO) classification of
myeloid and lymphoid malignancies has further improved
on the original FAB classification by incorporating new
entities (e.g. del(5q) syndrome) and eliminating (e.g. RAEB-
T) and reorganising (e.g. RAEB to RAEB | and RAEB II)
some old subgroups.®® The clinical significance of the
WHO classification awaits further studies.’s*

Duetodifficulties indiagnosisand complex classification,
there is a lack of reliable epidemiological and clinico-
pathological data on MDS, especially in Asia. These data
would be invaluable as they form the basis for clinical
management planning. We report the clinico-pathological
characteristics of a cohort of Singaporean patients with
MDS, accrued over a 3-year period, using the FAB
classification and IPSS system.

Materials and Methods

The data of patients >15 years old diagnosed with
suspected MDS between January 1999 and December
2001 were analysed. The peripheral blood films (Wright’s
stain) and BM smears (May-Grunwald-Giemsa and Perl’s
stains) of each patients were re-evaluated, based on the
cytomorphologic and histologic methods described in the
FAB classification.® Most patients also had BM cytogenetic
study done at the time of diagnosis. This was performed
using short-term culture in Rosewell Park Memorial Institute
(RPMI) media supplemented with fetal calf serum.
Harvesting was performed according to standard protocol
and chromosome banding was achieved by the trypsin-
Giemsa-banding technique. A minimum of 20 metaphase
spreads were analysed under oil immersion whenever
possible. Karyotypes were designated according to the
International System for Human Cytogenetic
Nomenclature.*®

All confirmed cases of MDS were classified according to
the FAB system and assigned an IPSS score, based on
published criteria.®** The following clinical data were
collected on each patient: age, gender, race, baseline blood
counts, BM blast percentage, BM cellularity (on trephine
biopsy), karyotype, initial presentation, management and

eventual outcome. Infections (due to neutropenia), bleeding
(due to thrombocytopenia), BM failure and leukaemic
transformation were considered as MDS-related causes of
death. The status of all patients lost from follow-up was
ascertained via telephone on 31 March 2002. The overall
survival (OS) and progression free survival (PFS) of the
entire cohort and the different FAB subtypes and IPSS
categories were assessed using the Kaplan-Meier method
and log-rank tests.® These were performed using the SPSS
software, version 11.0 (SPSS Inc., Chicago, lllinois, USA).
A P value of <0.05 was considered statistically significant.

For comparison of data, selected published studies in the
English language on the epidemiological pattern, clinico-
pathological and cytogenetic characteristics of MDS from
other countries were identified from a MEDLINE
search.561417.20-24 The salient features were summarised and
compared with our study.

Results

Fifty patients with a definite diagnosis of MDS were
identified. However, 7 patients were excluded from the
study astheir case files could not be traced. Of the remaining
43 patients, 8 (18.6%) had drug-induced MDS and the rest
de novo or primary MDS. As the mortality of patients with
drug-induced MDS was comparable to that of the entire
cohort (37.5% vs 44.2%), data for all 43 patients were
analysed together. These are summarised in Table 1.

The 43 patients comprised 26 (60%) males and 17 (40%)
females. There were 35(81.3%) Chinese, 5 (11.6%) Malays,
2 (4.7%) Indians (4.7%) and 1 (2.3%) other race; the racial
distribution reflects local demographic pattern and
demonstrates a lack of racial preponderance. The mean age
at presentation was 64 years (range, 15 to 89 years). Fifty-
eight per cent of the patients were >60 years and only 9.3%
were <40 years old, comparable to <10% reported in the
British and Spanish series.>® About half of our patients
required blood product support and about one third of them
did not require any specific management.

At presentation, the median white blood cell count was
5.61 x 10°L (range, 1.12 to 38.11 x 10%L), neutrophil
count was 2.83 x 10%L (range, 0.31 to 17.16 x 10%L),
haemoglobin was 7.7 g/dL (range, 3.2 to 13.4 g/dL),
platelet count was 101 x 10%L (range, 14 to 547 x 10%L),
and BM blast percentage was 0% (range, O to 26%). BM
trephine biopsy showed 8 (20%) hypocellular, 9 (22.5%)
normocellular (22.5%) and 23 (57.5%) hypercellular
marrows. The percentage of hypoplastic MDS in our series
was comparable with the 17% observed in another series.?
The majority of patients with RAEB, RAEB-T and CMML
had hypercellular marrows, while all hypocellular marrows
were of the RA subtype. Two (25%) of the 8 patients with
hypoplastic MDS had died as compared to 44.2% for the
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whole cohort. Hence, the clinical course of MDS patients
in our series with hypoplastic marrow seemed to be similar
to that of normocellular and hypercellular MDS, a finding
that is compatible with that reported in other series 2.

Cytogenetic study was performed in 40 patients at
diagnosis: 21 (52.5%) had normal karyotype, 7 (17.5%)
had single chromosome abnormality or translocation, 4
had double chromosome abnormality or translocation and
8 (20%) had complex chromosome abnormality. The
Kaplan-Meier analysis did not show any difference (log-
rank, P >0.2) in the overall survival among the different
subgroups of cytogenetic abnormalities (data not shown).
In terms of individual chromosome abnormality, complete
or partial loss of chromosome 5 occurred in 6 (15%)
patients: 3 with 5g- and 3 with monosomy 5. Interestingly,
however, all the chromosome 5 anomalies in our series
occurred as complex chromosome abnormality, rather than
singly as reported in other series.**2":2 Qther chromosome
abnormalities included trisomy 8 and monosomy Y, which
occurred in 4 (10%) patients each. Complete or partial loss
of chromosome 7, one of the most common chromosome
abnormalities in many other series,**42"-2gccurred only in
3 (7.5%) patients in our series. On the other hand, del(4q),
complete or partial loss of chromosome 18, monosomy 17
and monosomy 13, which were rarely reported in MDS,?"
2 also occurred in 3 (7.5%) patients each. There was no
correlation between any specific chromosome abnormality
and a particular FAB subtype. Table 1 summarises the
frequency and percentage of common individual
chromosomal abnormality in our cohort. The 40 patients
with available cytogenetic data were each accorded with an
IPSS score, as shown in Table 2.

The patients were followed up for a median duration of
175 days (range, 2 to 1044 days). There were 19 (44.2%)
deaths, 4 (9.3%) transformations and 20 (46.5%) survivors.
Of the 19 deaths, 13 (68.4%) were related to the underlying
MDS. As expected, patients with more advanced MDS
(RAEB and RAEB-T) and those with higher IPSS scores
(intermediate-2 and higher) had higher mortality rates
(Table 2).

The median OS (and PFS) of our MDS patients has not
been reached (Fig. 1). The median OS for patients with RA
and RARS was also not reached, but those for patients with
RAEB, RAEB-T and CMML were only 250 days, 49 days
and 49 days, respectively (Fig. 2). The median OS for
patients in the IPSS low-risk and intermediate-1 categories
was not reached, while those for the intermediate-2 and
high-risk categories were only 58 days and 49 days,
respectively (Fig. 3). The median OS according to FAB
subtypes and IPSS categories were significantly different
(P <0.0001 and P = 0.003, respectively). The Kaplan-
Meier analyses for PFS were similar to those for OS (data
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Table 1. Demographics and Clinical and Cytogenetic Data of the
MDS Patients

Variable No. of patients (%)

FAB subtype (n = 43)

RA 25 (58.1)
RARS 6 (14)
RAEB 7 (16.3)
RAEB-T 3 (7)
CMML 2 (47)

Age group (n = 43) (y)

11-40 4 (9.3)
41-70 21 (48.8)
>70 18 (41.9)

Clinical presentation (n = 43)"

Symptomatic anaemia 26 (60.5)
Bleeding manifestation 6 (14)

Infection 11 (25.6)
Incidental finding 12 (27.9)

Individual chromosome abnormality (n = 40)

-5 or del(5q) 6 (15)
+8 4 (10
Y 4 (10
-7 or del(7q) 3 (7.5
-18 or del(18q) 3 (7.5
-13 3 (7.5)
-17 3 (7.5)
Del(4q) 3 (7.5
-16 2 (5)
Translocations [one each of t(1;19), t(3;21),

t(7;11), t(8;20) and t(9;22)] 5 (12.5)

IPSS (n = 40)

Low 10 (25)
Intermediate-1 17 (42.5)
Intermediate-2 10 (25)
High 3 (7.5)

Management (n = 43)"

No specific management 14 (32.6)
Blood support 19 (44.2)
Haematinics 8 (18.6)
Erythropoietin 12 (27.9)
Steroid 3 (7
AML-type chemotherapy 2 (4.7)
Thalidomide 2 (4.7)

* Some patients had >1 symptom

T Some patients received >1 treatment

AML: acute myeloid leukaemia; CMML: chronic myelomonocytic
leukaemia; FAB: French-American-British; IPSS: International Prognostic
Scoring System; MDS: myelodysplastic syndromes; RA: refractory
anaemia; RARS: refractory anaemia with ringed sideroblasts; RAEB:
refractory anaemia with excess blasts; RAEB-T: refractory anaemia with
excess blasts in transformation

notshown). Hence, the FAB classificationand IPSS system
have prognostic importance in our series of patients. Both
systems will be helpful in developing risk-adapted
therapeutic strategies in future patients with MDS.

Tables 3and 4 compare our data with those from selected
Asian and Western countries. This showed similar
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Table 2. Mortality in MDS Patients According to FAB Subtypes and
IPSS Scores

Variable No. of patients No. of deaths (%)

FAB subtype (n = 43)

RA 25 8 (32)
RARS 6 2 (33.3)
RAEB 7 5 (71.4)
RAEB-T 3 3 (100)
CMML 2 1 (50)
IPSS category (n = 40)
Low 10 3 (30)
Intermediate-1 17 7 (41.2)
Intermediate-2 10 5 (50)
High 3 3 (100)

CMML.: chronic myelomonocytic leukaemia; FAB: French-American-
British; IPSS: International Prognostic Scoring System; MDS:
myelodysplastic syndromes; RA: refractory anaemia; RARS: refractory
anaemia with ringed sideroblasts; RAEB: refractory anaemia with excess
blasts; RAEB-T: refractory anaemia with excess blasts in transformation

distribution of MDS in the different published series
analysed according to the FAB classification and IPSS
system. It also showed that while our lower-risk MDS
(either by FAB subtypes or IPSS scores) patients had
similar OS compared to other series, higher-risk MDS
patients fared much poorer. This was most likely due to the
small number of patients in our series and short follow-up
(175 days). The short follow-up may also have contributed
to the low transformation rate of 9% in our cohort.

Discussion

Histomorphologic complexity, variable classification
schemes and evolving treatment strategies all contribute to
the difficulty in interpretation and application of published
data on MDS. More importantly, data from one country
should not be extrapolated and generalised to local MDS
patients. This is true when Western data are incorporated
into the management of MDS patients in Asian populations.
It would be most appropriate to identify the unique features
that influence the clinical outcomes of local patients. These
canthen be taken into consideration in management planning
in conjunction with other well-established prognostication
systems.

We analysed the clinico-pathological features of MDS
patients in our institution using the FAB classification and
IPSS system®!4 against those of selected published
series.56:1417.20-24 \We found similar distribution of MDS
subgroups as these published series using both the systems.
The median age of our patients straddle that from the
Western and the Asian series,>®1720-22 and was very similar
to the Argentine series.? Like the Western data, the
proportion of patients <40 years in our series was <10%.
This was in contrast to the other Asian series, which
reported proportions ranging from 17% in the Japanese
series to 50% in the Turkish series.?% It is also interesting
to note that the mean age of MDS patients from Turkey and
Central Africa was only 44 and 58 years respectively.®03t
Thus, in terms of age at presentation, our data were closer
to those of the Western countries.

Table 3. Comparison of MDS Features According to FAB Classification in Different Series

Variable Country
Japan® Taiwan® Thailand?® UKS® Spain® Austrial’ Argentina®*  Singapore
No. of patients 838 68 117 141 370 431 234 43
Median age (y) 60 59 56 73 68 73 64 65
<40 years (%) 17 NA 32 7.8 4.0 NA NA 9.2
Male:Female ratio 1.7:1 1.9:1 1:1 1.05:1 1.3:1 1:1 1.2:1 1.5:1
FAB distribution (%)
RA 40 16 * 37.6 23 33 46 58.1
RARS 10 10 * 14.9 16 11 9 14.0
RAEB 33.9 32 23.1 17.7 32 21 23 16.3
RAEB-T 10 27 12.8 7.8 10 12 11 7.0
CMML 6.1 16 9.4 22 24 23 11 4.6
Median survival (mo)
RA 65 38 t 32 24 66 108 NR
RARS 58 NR T 76 34 73 NR NR
RAEB 16 30 19.9 10.5 10 15 37 8.3
RAEB-T 10 9 8.7 5 6 9 10 1.6
CMML 20 16 10.7 22 24 24 16 15
Transformation rate (%) NA 29 25 17 16 36 23 9

*%RA/RARS, 54.7; tmedian survival for RA/RARS, 58.4 months

CMML.: chronic myelomonocytic leukaemia; FAB: French-American-British; MDS: myelodysplastic syndromes; NA: not available;
NR: not reached; RA: refractory anaemia; RARS: refractory anaemia with ringed sideroblasts; RAEB: refractory anaemia with excess blasts;

RAEB-T: refractory anaemia with excess blasts in transformation
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Table 4. Comparison of the Median Overall Survivals According to IPSS Scores with Other Series

IPSS score International Workshop** (n = 816) Argentina® (n = 234) MD Anderson? (n = 219) Singapore (n = 43)
No. of Median No. of Median No. of Median No. of Median
patients (%) survival (y) patients (%)  survival (y) patients (%)  survival (y) patients (%) survival (y)
Low 267 (33) 5.7 60 (30) NR 29 (13) 2.1 10 (25) NR
Intermediate-1 314 (38) 35 76 (38) 35 89 (41) 1.2 17 (42.5) NR
Intermediate-2 176 (22) 1.2 32 (16) 2.75 66 (30) 0.7 10 (25) 0.16
High 59 (7) 0.4 30 (15) 1.17 35 (16) 0.4 3 (7.5) 0.13
IPSS: International Prognostic Scoring System; NR: not reached
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Fig. 1. Kaplan-Meier overall survival curve of the MDS patients.
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Fig. 3. Kaplan-Meier overall survival curves for the different IPSS categories.

In this report, we included 8 patients with possibly drug-
induced MDS. We found that the presentations in terms of
clinico-laboratory parameters, distribution of FAB subtypes
and IPSS scores, clinical courses and mortality rates were
comparabletodenovo MDS. Others have reported distinctly
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Opverall survival (days)

FAB: French-American-British; RA: refractory anaemia; RARS: refractory
anaemia with ringed sideroblasts; RAEB: refractory anaemia with excess
blasts; RAEB-T: refractory anaemia with excess blasts in transformation

Fig. 2. Kaplan-Meier overall survival curves for the different FAB subtypes.

poorer prognosis for patients with therapy-induced MDS,
as they are more likely to have karyotypic abnormalities
that are associated with a poor prognosis.®> The disparity
may be due to our smaller sample size and shorter follow-
up.

Our study failed to show any significant differences in
the overall survivals among the different subgroups of
cytogeneticabnormalities while moststudies reported worse
prognosisamong MDS patients with complex chromosome
abnormality.*42"-2% Although our sample size is small and
follow-up is short, it is still possible that the types of
cytogenetic abnormality seen in our cohort may have
different prognostic implications. Indeed, a few unique
features in terms of the types of chromosome abnormality
were noted in the present series. Complete or partial loss of
chromosome 5 only occurred in the setting of complex
chromosome abnormality rather than as a single recurring
anomaly as reported in other series.**27-2° |t has been known
thatisolated chromosome 5anomaly (asinthe 5g- syndrome)
isassociated with long term survival,*and that thisanomaly
occurring in the setting of complex cytogenetic
abnormalities loses the favourable prognostic implication.™
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Whether the presence of chromosome 5 anomaly is able to
modulate or modify the clinical course of MDS with
complex cytogenetic abnormalities as might have occurred
in some of our patients would require further studies.
Complete or partial loss of chromosome 7 commonly
reported in numerous other series,!*142"-2 gccurred rarely
in our cohort, while rare chromosome abnormalities such
as del(4q), loss of chromosome 18, monosomy 17 and
monosomy 13, were not uncommon in our series. All these
different patterns of cytogenetic abnormalities may have
influencedthe clinical courses and outcomes of our patients.
This can be confirmed or disproved as we accrue more
patients in the coming years.

The median OS (and PFS) of our cohort and the lower-
risk MDS patients (RA/RARS and low/intermediate-1
risk) had not been reached while those for the higher-risk
MDS patients (RAEB/RAEB-T/CMML and intermediate-
2/high-risk) were distinctly shorter compared to published
series (Tables 3and4). Shorter median durations of survival
were also reported in the MD Anderson series.? Several
reasons could have accounted for these disparate results.
These included sample size (our small sample size), patient
inclusion criteria (we included drug-induced MDS) and
treatmentmodalities. Barring all these potential confounding
factors, whether there still exists true biological differences
(as suggested by the different cytogenetic data) in MDS as
they occur in different countries and different races with
different genetic make-ups and environmental influences
require confirmation by further multi-centre studies.
However, knowing the poorer prognosis of our higher-risk
MDS patients, we should, perhaps, in future use more
aggressiveand experimental therapies.® The recent good
results with 5-azacytidine are particularly encouraging.®

The Kaplan-Meier analyses of the median OS and PFS
according to the FAB subtypes and IPSS categories were
significantly different. Hence, both these systems are able
to distinguish prognostically different subgroups of MDS
patients in our cohort. This is in broad agreement with that
observed in other published series.}*172224 By assigning
patients to different risk-groups, both systems are helpful
in developing risk-adapted therapeutic strategies in future
patients with MDS.

In conclusion, we detected both similarity as well as
disparity when we compared clinico-pathological data of
our MDS patients with those from selected Asian and
Western countries. Part of the discrepancy may be due to
the smaller sample size, shorter follow-up and different
selection/inclusion criteria. Nonetheless, distinctly different
cytogenetic information was observed in our series.
Therefore, true biological differences may exist among
MDS in different populations. Further large multi-national
study is required to confirm this observation.

10.

11.

12.

13.

14.

15.

16.

17.

REFERENCES
Hellstrom-Lindberg E, Willman C, Barrett AJ, Saunthararajah Y.
Achievements in understanding and treatment of myelodysplastic
syndromes. Hematology (Am Soc Hematol Educ Program)
2000:110-32.
Heaney ML, Golde DW. Myelodysplasia. N Engl J Med 1999;340:
1649-60.
Bennett JM, Catovsky D, Daniel MT, Flandrin G, Galton DA, Gralnick
HR, etal. Proposals for the classification of the myelodysplastic syndromes.
Br J Haematol 1982;51:189-99.
Varela BL, Chuang C, Woll JE, Bennett JM. Modifications in the
classification of primary myelodysplastic syndromes: the addition of a
scoring system. Hematol Oncol 1985;3:55-63.
Mufti GJ, StevensJR, Oscier DG, Hamblin TJ, Machin D. Myelodysplastic
syndromes: a scoring system with prognostic significance. Br JHaematol
1985;59:425-33.
Sanz GF, Sanz MA, Vallespi T, Canizo MC, Torrabadella M, Garcia S,
etal. Two regression models and a scoring system for predicting survival
and planning treatment in myelodysplastic syndromes: a multivariate
analysis of prognostic factors in 370 patients. Blood 1989;74:395-408.
Goasguen JE, Garand R, Bizet M, Bremond JL, Gardais J, Callat MP, et
al. Prognostic factors of myelodysplastic syndromes: a simplified 3-D
scoring system. Leukemia Res 1990;14:255-62.
Aul C, Gattermann N, Heyll A, Germing U, Derigs G, Schneider W.
Primary myelodysplastic syndromes: analysis of prognostic factors in
235 patients and proposals for an improved scoring system. Leukemia
1992;6:52-9.
Jacobs RH, Cornbleet MA, Vardiman JW, Larson RA, Le Beau MM,
Rowley JD. Prognostic implications of morphology and karyotype in
primary myelodysplastic syndromes. Blood 1986;67:1765-72.
Suciu S, Kuse R, Weh HJ, Hossfeld DK. Results of chromosome studies
and their relation to morphology, course and prognosis in 120 patients
with de novo myelodysplastic syndrome. Cancer Genet Cytogenet
1990;44:15-26.
Toyama K, Ohyashiki K, Yoshida Y, Abe T, Asano S, Hirai H, et al.
Clinical implications of chromosomal abnormalities in 401 patients with
myelodysplastic syndromes: a multicentric study in Japan. Leukemia
1993;7:499-508.
Morel P, Hebbar M, Lai JL, Duhamel A, Preudhomme C, Wattel E, et al.
Cytogenetic analysis has strong independent prognostic value in de novo
myelodysplastic syndromes and can be incorporated into a new scoring
system: a report on 408 cases. Leukemia 1993;7:1315-23.
Parlier V, van Melle G, Beris P, Schmidt PM, Tobler A, Haller E, et al.
Prediction of 18-month survival in patients with primary myelodysplastic
syndrome. A regression model and a scoring system based on the
combination of chromosome findings and the Bournemouth score.
Cancer Genet Cytogenet 1995;81:158-65.
Greenberg P, Cox C, LeBeau MM, Fenaux P, Morel P, Sanz G, Sanz M,
et al. International scoring system for evaluating prognosis in
myelodysplastic syndromes. Blood 1997;89:2079-88.
Harris NL, Jaffe ES, Diebold J, Flandrin G, Muller-Hermelink HK,
Vardiman J, etal. World Health Organization classification of neoplastic
disease of the hematopoietic and lymphoid tissues: report of the clinical
advisory committee meeting — Airlie House, Virginia, November 1997.
J Clin Oncol 1999;17:3835-49.
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.
Nosslinger T, Reisner R, Koller E, Gruner H, Tuchler H,
Nowotny H, et al. Myelodysplastic syndromes, from French-American-
British to World Health Organization: comparison of classifications on
431 unselected patients from a single institution. Blood 2001;98:
2935-41.

Annals Academy of Medicine



18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

MitelmanF, editor. ISCN: An International System for Human Cytogenetic
Nomenclature. Basel: Karger, 1995.

Kaplan EL, Meier P. Nonparametric estimation from incomplete
observations. J Am Stat Assoc 1958;53:457-81.

Oguma S, Yoshida Y, Uchino H, Maekawa T, Nomura T, Mizoguchi H.
Clinical characteristics of Japanese patients with primary myelodysplastic
syndromes: a co-operative study based on 838 patients. Leuk Res
1995;19:219-25.

Tien HF, Wang CH, Chuang SM, Chow JM, Lee FY, Liu MC, et al.
Cytogenetic studies, ras mutation and clinical characteristics in primary
myelodysplastic syndrome. A study on 68 Chinese patients in Taiwan.
Cancer Genet Cytogenet 1994;74:40-9.

Intragumtornchai T, Prayoonwiwat W, Swasdikul D, Suwanwela N,
Chaimongkol B, Jootar S, et al. Myelodysplastic syndromes in Thailand:
a retrospective pathologic and clinical analysis of 117 cases. Leuk Res
1998;22:453-60.

Estey E, Keating M, Pierce S, Beran M. Application of the International
Scoring System for myelodysplasia to M.D. Anderson patients. Blood
1997;90:2843-6.

Belli C, Acevedo S, Bengio R, Arrossagaray G, Watman N, Rossi N, et
al. Detection of risk groups in myelodysplastic syndromes. A multicenter
study. Haematologica 2002;87:9-16.

Nand S, Godwin JE. Hypoplastic myelodysplastic syndrome. Cancer
1988;62:958-64.

Tuzuner N, Cox C, Rowe JM, Watrous D, Bennett JM. Hypocellular
myelodysplastic syndromes (MDS): new proposals. Br J Haematol
1995;91:612-7.

Pfeilstocker M, Reisner R, Nosslinger T, Gruner H, Nowotny H, Tuchler
H, et al. Cross-validation of prognostic scores in myelodysplastic
syndromes on 386 patients from a single institution confirms importance

28.

29.

30.

3L

32.

33.

34.

35.

Clinico-pathological Analysis of MDS—LG Lauetal 595

of cytogenetics. Br J Haematol 1999;106:455-63.

Sole F, Espinet B, Sanz GF, Cervera J, Calasanz MJ, Luno E, et al.
Incidence, characterization and prognostic significance of chromosomal
abnormalities in 640 patients with primary myelodysplastic syndromes.
Br J Haematol 2000;108:346-56.

Block AW, Carroll AJ, Hagemeijer A, Michaux L, van Lom K, Olney HJ,
et al. Rare recurring balanced chromosome abnormalities in therapy-
related myelodysplastic syndromes and acute leukemia: report from an
international workshop. Genes Chromosomes Cancer 2002;33:401-12.
Paydas S, Kocak R. Younger age observation in myelodysplastic
syndrome. Leuk Res 1996;20:367.

Mukiibi JM, Paul B. Myelodysplastic syndromes (MDS) in central
Africans. Trop Geogr Med 1994;46:17-9

Andersen MK, Johansson B, Larsen SO, Pedersen-Bjergaard J.
Chromosomal abnormalities in secondary MDS and AML. Relationship
to drugs and radiation with specific emphasis on the balanced
rearrangements. Haematologica 1998;83:483-8.

Boultwood J, Lewis S, Wainscoat JS. The 5g- syndrome. Blood
1994;84:3253-60.

de Witte T, Hermans J, Vossen J, Bacigalupo A, Meloni G, Jacobsen N,
et al. Haematopoietic stem cell transplantation for patients with
myelodysplastic syndromes and secondary acute myeloid leukaemias: a
report on behalf of the Chronic Leukaemia Working Party of the
European Group for Blood and Marrow Transplantation (EBMT). BrJ
Haematol 2000;110:620-30.

Silverman LR, Demakos EP, Peterson BL, Kornblith AB,
Holland JC, Odchimar-Reissig R, et al. Randomized controlled
trial of azacitidine in patients with the myelodysplastic syndrome: a
study of the Cancer and Leukemia Group B. J Clin Oncol 2002;20:
2429-40

September 2004, Vol. 33 No. 5



