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ABSTRACT

Background: Myelodysplastic syndromes (MDS) are a diverse group of clonal hematopoietic stem cell
malignancies that primarily affect the elderly. Although the incidence of MDS in western countries has been well
investigated, little is known about the incidence in Asian populations.
Methods: To identify the incidence of MDS in Japan, we used population-based registry data from 1993 to 2008.
The data represented 33.1% of the Japanese population. A total of 7995 patients were reported to the registry with
newly diagnosed MDS during the study period.
Results: Median age at diagnosis was 76 years. Incidence sharply increased with age, particularly in those aged
over 70 years. The most recent crude incidence rate of MDS was 3.8 (95% CI 3.6–4.1) cases per 100 000 for men and
2.4 (95% CI 2.2–2.6) cases per 100 000 for women in 2008. Age-adjusted incidences of MDS in 2008, standardized
by the world standard population, were 1.6 and 0.8 cases per 100 000 for men and women, respectively, while
incidences standardized by the 1985 Japanese population were 2.5 and 1.2 cases per 100 000 for men and women,
respectively.
Conclusions: Our study reveals that some elderly patients suffer from MDS in Japan, but the incidence is lower
than in Western countries. In current clinical practice, many elderly MDS patients are treated with supportive therapy
based on an incomplete diagnosis, suggesting that the incidence estimated in this study might still be substantially
underestimated. Accurate evaluation of the health impact of MDS requires evaluation of the mortality of the disease,
continued surveillance, and improvement in the quality of cancer registry data.
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INTRODUCTION

Myelodysplastic syndromes (MDS) are a diverse group of
clonal hematopoietic stem cell malignancies in the elderly that
present with persistent bone marrow failure and peripheral
blood cytopenias. Approximately 30% of patients progress to
acute myeloid leukemia, which is always fatal in the elderly.1,2

Population-based registry data in the United States (U.S.) and
Europe indicate an incidence of MDS in western countries
of around 2 to 4 cases per 100 000 person-years with male
predominance.3,4 The descriptive epidemiology of MDS has
been well investigated in western countries3–8 but not in Asian
populations, partly because of the scarcity of population-based
registry data for MDS in Asia. A U.S. study showed that

incidence differed by race,3 indicating that reference data in
Asians based on population-based data would be of interest.
Several studies have reported the characteristics of MDS in

Asian populations.9–12 Matsuda et al reported differences in
the characteristics of MDS between patients in Japan and
Germany, in which they found that the patients’ median age of
57 years in Japan was significantly younger than the median
age of 71 years in German patients.11 Median age at diagnosis
of other reports from Asia was 60 and 62 years, which also
suggest younger age of MDS in an Asian population.9,12

However, these studies were conducted using a case-series
design, and their data were not population-based. Patients in
case series rarely represent general patient populations, and
their data cannot be used to estimate incidence in a population.
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Here, we evaluated the incidence and trends in MDS in
Japan using population-based registry data in Japan.

METHODS

We used population-based cancer registry data from the
Monitoring of Cancer Incidence in Japan (MCIJ) project,
which was started in 2007 as a national project that aimed to
collect and unite the cancer registry data of each of Japan’s
prefectures using a standardized protocol. MCIJ data have
previously been used to estimate annual cancer incidences in
Japan.13,14 For the quality control, prefectures that reported
death certificate notices (DCN) of less than 50% were included
in the study. Thus, we used the data of 16 prefectures (Iwate,
Yamagata, Niigata, Tochigi, Chiba, Kanagawa, Toyama,
Fukui, Aichi, Shiga, Tottori, Okayama, Hiroshima, Saga,
Nagasaki, and Kumamoto), which are included in the 2008
MCIJ data. These data represent 33.1% of the Japanese
population.14

The period covered in this analysis was 1993 to 2008. In the
Japanese cancer registry systems, disease incidence data are
constructed and collected according to the International
Classification of Diseases for Oncology (ICD-O) coding.
The ICD-O-2 code was used up to and including 2002, while
the ICD-O-3 code has been used since 2003. In the ICD-O-2,
MDS was not considered a malignant disease but was rather
coded as a neoplasm with uncertainty over whether it is in fact
malignant, such that MDS was incidentally reported based on
the definition of the local cancer registry. For the ICD-O-3,
however, MDS was reclassified as a malignant disease and
coded as 9980–9989. MDS coded by ICD-O-2 before 2002

have been re-coded in ICD-O-3 in each registry, so for the
present study, we extracted MDS cases from the data using the
ICD-O-3 code.
Incidence rates were standardized by age-adjustment to the

world standard population and also to the 1985 Japanese
model population, and rates were calculated for the number of
newly diagnosed cases of MDS per 100 000 person-years as
described in detail elsewhere.15 All analyses were performed
with STATA version 11 (STATA Corporation, College Station,
TX, USA).

RESULTS

A total of 7995 patients were reported to the data registries of
16 prefectures with newly diagnosed MDS from 1993 to
2008. The proportion of DCN cases were 46.6%. Median age
at diagnosis was 76 years (interquartile range 68–82 years).
Incidence sharply increased with age, particularly in those
over age 70 years (Figure 1), with 3.1 cases per 100 000 men
and 1.1 cases per 100 000 women in those aged 65–69 years
versus 17.7 and 8.9 cases per 100 000, respectively, in those
aged over 85 years.
Estimated annual age-standardized incidences of MDS

during the study period are shown as circles in Figure 2, and
the exact rates with 95% confidence intervals (CIs), which
are the basis of Figure 2, are summarized in Table. Incidence
showed male predominance, with nearly twice as many cases
in men as in women. As shown in Figure 2, incidence
significantly differed between 2002 and 2003, the year that the
cancer registries in Japan started to use ICD-O-3. The most
recent crude incidence rate of MDS is 3.8 (95% CI 3.6–4.1)

Figure 1. Age-specific incidence of MDS in Japan. Circles indicate the observed incidence, connected by lines. Solid lines
and solid circles are for men, and dashed lines and hollow circles for women.
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per 100 000 for men and 2.4 (95% CI 2.2–2.6) per 100 000 for
women in 2008. Age-adjusted incidences of MDS in 2008,
standardized by the world standard population, were 1.6 and
0.8 cases per 100 000 for men and women, respectively, while
incidences standardized by the 1985 Japanese population
were 2.5 and 1.2 cases per 100 000 for men and women,
respectively.

We initially aimed to evaluate MDS subtypes in detail,
but 73% of cases in the registry were coded as MDS-not
otherwise specified (code: 9989), leaving too few cases to
evaluate incidence and trends by subtype.

DISCUSSION

The most recently reported age-adjusted incidence of MDS
using the world population, of 1.6 cases per 100 000 for men
and 0.8 cases for women in 2008, is less than half that in the
U.S. and close to that in China.3,12 This difference among
countries and races might suggest differences in risk exposure
among countries or in genetic susceptibility among races. One
of the most reliable cancer registries is the Surveillance
Epidemiology and End Results (SEER), a population-based
registry in the U.S., but a recent U.S. study reported that use of
the SEER data resulted in a marked underestimation of the true
incidence of MDS.16 Many patients with MDS are diagnosed
at an advanced age and accordingly are no longer candidates
for aggressive treatment such as allogeneic bone marrow
transplant, which is the only treatment with curative potential.
Instead, older MDS patients are offered supportive therapy
with transfusion to maintain their quality of life. Except for the

DNA-hypomethylating agents,17 cytotoxic chemotherapy does
not prolong survival, so even the thorough evaluation and
accurate diagnosis of MDS may not lead to effective treatment
that results in a meaningful improvement in prognosis. Thus, it
is possible that many elderly patients with cytopenia have not
received sufficient diagnostic evaluation and have therefore
not been diagnosed with MDS. In the U.S. study, the estimated
incidence of MDS in elderly patients, using a new algorithm
based on claims in the Medicare system, was nearly four-fold
that estimated using the SEER data.16 Similar underestimation
of incidence might also occur with the Japanese registry data.
To get a more accurate understanding of the public health
impact of MDS in Japan and reflect findings in public health
policy and future research, more attention must be paid to the
cancer registry system in Japan.
Previous studies of MDS based on case-series from Japan

reported a median age at diagnosis of 57–60 years, which was
significantly younger than in western countries.9,11 In contrast,
the median age in the present study was 76 years, which is
similar to that in western countries. Since cases in previous
Japanese studies were collected at a centralized hospital, their
diagnosis may reflect a degree of bias toward younger patients
who required aggressive treatment.
We observed a dramatic increase in the incidence of MDS

from 2002 to 2003, but this indicates a certain incompleteness
in the early registry data of MDS (Figure 2) and is highly
likely to be due to a change in the coding rule at this time.
After the coding rule changed, incidence seems to have
gradually increased in Japan since 2004. However, the reason
for the increase in the incidence of MDS in Japan since 2004

Figure 2. Incidence and trends of MDS in Japan. Circles indicate the observed age-standardized incidence. Solid circles
are for men, and hollow circles are for women.
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requires further investigation, although one reason could be an
artificial increase subjected to the change in the coding rule in
2003. Gradual and consistent acclimation to the new coding
rule may have lead to increased numbers of reported MDS
cases. In addition, the Japanese government started to prepare
designated cancer care hospitals to provide better cancer
care in the early 2000s, and many of the candidate hospitals
antecedently launched cancer registration within their
institutions.18,19 This might have contributed to an increase
in the number and the quality of reported MDS cases. Several
factors are known to increase the risk of MDS, including
previous exposure to chemotherapy and radiotherapy, as well
as obesity and smoking.20–22 Although exposure to these
risks in the Japanese population appears to be increased or
increasing,14,23 the increasing trend of MDS revealed in
this study should be interpreted with caution. Continued
surveillance of registry data will enable us to evaluate the
trend in the future, helping to quantify the degree of impact of
the change in the coding rule on the increases in incidence.
We found male predominance in the incidence of MDS,

which is consistent with previous studies.3,10 Smoking and
obesity increase the risk of MDS, which may be one reason
for the male predominance.21 The male-to-female ratio of
cases of MDS is around 2 in Japan, which is slightly higher
than that in Western countries.3,4 The reasons for a higher
male-to-female ratio of cases of MDS in Japan are hard to
elucidate, but a lower consultation rate in the elderly female
population may result in a lower rate of accurate diagnosis of
MDS in this group.
In conclusion, the present study shows that the median age

at diagnosis of MDS in Japan was similar to or even higher
than that in western countries, but the incidence rate was
lower. Nevertheless, MDS is a disease of the elderly that
seldom receives a thorough evaluation for diagnosis that
substantial number of cases might have been dropped from
the registry data, resulting in an underestimation of the real
incidence of MDS in Japan. Accurate evaluation of the health
impact of MDS in Japan requires evaluation of the mortality
of the disease, continued surveillance, and improvement in the
quality of the cancer registry data.
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