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ABSTRACT

Purpose. Myelodysplastic syndromes (MDSs) are a het-
erogenous group of clonal hematopoietic disorders af-
fecting approximately 60,000 people in the U.S. Little
information is available regarding how aware MDS pa-
tients are of their disease severity, prognosis, and treat-
ment outcomes.

Methods. This Internet-based survey assessed patient
perceptions regarding these factors, determined differ-
ences between patients with higher- and lower-risk disease
and between those receiving active treatment and support-
ive care, and assessed patient-reported outcomes.

Results. Among 358 patients (median age, 65 years),
the median time since MDS diagnosis was 3 years and
time from initial hematologic abnormality detection

was 6 years. Many patients (55%) did not know their In-
ternational Prognostic Scoring System score, 42% were
unaware of their blast percentage, and 28% were un-
aware of their cytogenetics. Patients were unlikely to re-
call having their MDS described as cancer (7%), 37%
felt their treatment would improve survival, and 16%
felt treatment would be curative. Patients receiving ac-
tive treatment were more likely to believe their therapy
would prolong survival than those receiving supportive
care (52% versus 31%; p < .001) or be curative (23%
versus 14%; p � .03). Patients with higher-risk disease
were more likely to think their therapy would be cura-
tive than those with lower-risk disease (26% versus
11%; p � .01). Patients with MDS reported poor phys-
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ical or mental health on two to three times more days
per month than population norms.

Conclusion. Patients with MDS have a limited under-
standing of their disease characteristics, prognosis, and

treatment goals. These results may help improve physi-
cian–patient communication and identify factors to con-
sider when making treatment decisions. The Oncologist
2011;16:904–911

INTRODUCTION

The myelodysplastic syndromes (MDSs) comprise a heter-
ogeneous group of clonal hematopoietic disorders that of-
ten result in cytopenias and have the potential to evolve to
acute myeloid leukemia [1–3]. According to U.S. epidemi-
ologic data, yearly incidence rates of MDS increased from
3.1 per 100,000 in 2001 to 3.8 per 100,000 in 2004, with
10,000–45,000 MDS cases diagnosed annually [4–6]. It is
estimated that 60,000 people are living with MDS in the
U.S. [7]. Approximately 71% of newly diagnosed patients
have lower-risk disease (International Prognostic Scoring
System [IPSS] [2] Low or Intermediate [Int]-1), with a me-
dian expected survival duration of 3–6 years. The remain-
ing 29% of patients have higher-risk disease (IPSS Int-2 or
High), with a median expected survival time �2 years [2].

Most MDS patients receive supportive care (commonly
including blood transfusions for symptomatic anemia) or
some form of active therapy [8–11]. Rarely, patients un-
dergo potentially curative hematopoietic stem cell trans-
plantation. Treatment choice depends on the individual’s
medical characteristics, disease status, potential clinical
outcomes, and impact of any intervention on the patient’s
health-related quality of life (HRQOL).

Various aspects of HRQOL in patients with MDS, such
as levels of fatigue, have been investigated by conducting
patient interviews and Internet-based surveys [12, 13]. Re-
cently published results of face-to-face interviews with
MDS patients uncovered a substantial burden associated
with transfusions and transfusion dependency [14]. Little
information is available regarding the degree to which
MDS patients are aware of their disease severity, likely
treatment outcome, and prognosis, and the extent to which
doctors have communicated this information to them.

We conducted an Internet-based survey to assess patient
perceptions regarding their disease, treatment, and prognosis,
and whether or not differences in these parameters existed be-
tween patients with higher- and lower-risk disease, and in
those receiving active treatment versus supportive care.

METHODS

Study Design
Patients with MDS registered in the Aplastic Anemia &
MDS International Foundation (AAMDSIF) database and

who had provided e-mail addresses were invited to partici-
pate in an online survey via e-mail invitations containing an
embedded link to the survey. The survey remained live for
5 days following the distribution of these e-mail invitations.
A second round of e-mail invitations was sent 1 week later
to those who did not respond to the first solicitation, and the
survey period was extended by an additional week. The sur-
vey was conducted over a 2-week period in March 2009.

Inclusion Criteria
All included respondents were required to have a diagnosis
of MDS and working knowledge of English, computer pro-
ficiency, and Internet access (or have caregiver assistance
for these requirements). Responses to questions regarding
MDS status were reviewed by one of the investigators
(M.A.S.) to verify that self-reported MDS diagnosis infor-
mation was internally consistent.

Informed Consent
The protocol and consent form were approved by the Co-
pernicus Group Independent Review Board. As an incen-
tive to complete the survey, a U.S. $15 Amazon.com gift
card was offered to the first 300 respondents. All survey re-
sponders had to provide online informed consent to be eli-
gible for study inclusion.

Questionnaire
The self-assessment survey consisted of 55 questions as-
sessing patient demographics, diagnosis, medical history,
therapeutic goals, transfusion burden, disease knowledge,
medical evaluation, prognosis, and treatment. Patients were
asked to respond to treatment and transfusion questions for
therapies received within the previous 3 months, and re-
ceived ever. Questions were developed based on input from
patient advocates, medical oncologists with expertise in
MDS, and patients and family members. The survey in-
cluded open- and closed-ended questions, single-answer
and multiple-choice questions, as well as grading scale
questions (AAMDSIF Survey, supplemental online data).

The survey was first piloted in six MDS patients in Feb-
ruary 2009, and then modified following unstructured 30-
to 45-minute interviews, during which pilot responders
were asked how they interpreted the meaning of specific
questions and how they developed their answers, as well as
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their impressions of the functionality of the online ques-
tionnaire. Technical terms (such as “cytogenetics”) were
modified to lay terms (such as “abnormal genes or chro-
mosomes”) to minimize responder confusion.

Patient-reported outcome (PRO) components were as-
sessed using a Centers for Disease Control and Prevention
(CDC) HRQOL instrument according to the state-based
Behavioral Risk Factor Surveillance System [15]. The core
Healthy Days (CDC HRQOL-4) questionnaire assesses a
person’s perceived sense of well-being through four ques-
tions on: (a) self-rated health, (b) the number of recent days
when physical health was not good, (c) the number of recent
days when mental health was not good, and (d) the number
of recent days with activity limitation because of poor phys-
ical or mental health [15].

Patient Definitions
Patients were categorized as receiving “active treatment”
(including antithymocyte globulin, lenalidomide, azaciti-
dine, decitabine, stem cell transplantation, or enrollment in
a clinical trial) or “supportive care” (patients who had not
received these treatments) during the 3 months prior to the
survey. Higher-risk disease was defined as IPSS Int-2 or
High [2]; lower-risk disease was defined as IPSS Low or
Int-1. Patients who did not know their IPSS risk were not
included in this analysis.

Statistical Analysis
Baseline characteristics, objective medical data, and PROs
were analyzed using proportions and medians. Compari-
sons between patients receiving active treatment and those
receiving supportive care, and between patients with higher-
and lower-risk disease were calculated using t-tests and
Cochran-Mantel-Haenszel tests; relative risks and asso-
ciated 95% confidence intervals (CIs) from 2 � 2 tables
are reported as appropriate. All reported p-values are
two-sided.

RESULTS

Survey Participation
Of 3,131 patients invited to participate, 361 (11.5%) com-
pleted the survey. This is around the expected rate of re-
sponse for an Internet-based survey in adults [16]. Because
pediatric MDS differs in a number of ways from adult
MDS, three patients aged �19 years were eliminated from
this analysis, leaving 358 surveys: 296 completed follow-
ing the first e-mail invitation and 62 completed after the
second invitation. Patients from 47 U.S. states participated.

Baseline Characteristics of Respondents
Included survey responders had a median age of 65 years
(range, 19–91 years); 51% were women (Table 1). Respon-
dents were diagnosed with MDS a median of 3 years prior
to participation in this survey (range, 0–29 years), whereas
an abnormal hematologic finding was first detected on pe-
ripheral blood counts a median of 6 years prior to the survey
(range, 0–59 years). Of the 45% of patients who knew their
IPSS score, 67% had lower-risk MDS and 33% had higher-
risk disease.

Most patients (73%) received growth factors (including
erythropoiesis-stimulating agents [ESAs]) or supportive

Table 1. Baseline demographics and disease characteristics

Characteristic n � 358

Median (range) age, yrs 65 (19–91)

Male, % 49

Median (range) time since
diagnosis, yrs

3 (0–29)

Median (range) time since first detection
of abnormal blood profile, yrs

6 (0–59)

IPSS risk category,a %

Low 28

Int-1 39

Int-2 23

High 9

Bone marrow not known, % 42

Cytogenetic status not known, % 28

Cytopenias, %

Anemia 82

Thrombocytopenia 46

Neutropenia 45

Blood transfusions, % 65

Within 3 mos 52

Treatments in the last 3 mos before
survey, %

Darbepoetin 55

Epoetin 49

Active therapies

Azacitidine 51

Lenalidomide 39

Decitabine 56

Antithymocyte globulin 11

Stem cell or bone marrow
transplantation

10

Enrollment in a clinical trial 24
aOnly 45% of all patients knew their IPSS score.
Abbreviations: Int, Intermediate; IPSS, International
Prognostic Scoring System.
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care, whereas 27% received active treatment. Therapies
during the 3 months prior to the survey are shown in Table
1. Nearly one quarter (24%) of the patients had been in-
volved in a clinical trial during the 3 months before taking
the survey.

Patient Disease Awareness
Patients reported that MDS was first described to them as a
bone marrow disorder (80%), anemia (56%), blood disor-
der (32%), neutropenia (19%), thrombocytopenia (17%), or
a syndrome (15%), but rarely as cancer (7%) or leukemia
(6%) (Fig. 1). In this part of the survey, patients could pro-
vide more than one response. Most respondents (55%) did
not know their IPSS risk score or category, 42% did not
know their bone marrow blast percentage, and 28% did not
know their cytogenetic status (Table 1).

Burden of Blood Transfusions in MDS
Of 234 patients (65% of total respondents) who had re-
ceived a blood transfusion, 121 (52%) had received one
within the past 3 months; 96 (27%) were receiving blood
transfusions at the time the survey was conducted, of
whom 62 (65%) had been receiving blood transfusions
for �1 year, and 59 (61%) were receiving transfusions at
least once per month. Among patients who had blood
transfusions, 34% felt that the transfusions were a burden
to their family, whereas 65% responded that they would
undergo a drug treatment that would temporarily make
them feel worse if it would enable them to stop or reduce
blood transfusions.

Understanding and Discussion of Prognosis
Patients’ understanding of treatment goals and prognosis
was generally poor. Overall, 37% of patients felt that their
most current treatment would increase their chances of sur-
vival (including 26% who felt their therapy had a �50%
chance of improving their survival), whereas 36% were un-
certain about how their treatment would affect their prog-
nosis (Fig. 2).

Sixteen percent of survey participants agreed that their
most current treatment could be curative (including 10%
who thought there was a �50% chance of cure), whereas
30% were uncertain (Fig. 3). Many patients (35%) had not
discussed with their physician the potential impact of their
most current treatment on survival or the risk for leukemic
evolution.

Goals of Therapy
In the overall population, the main goals of treatment were
considered to be to stop or slow the progression of MDS

(60%), increase life expectancy (48%), improve overall
quality of life (36%), and relieve fatigue (34%).

Comparative Analysis: Active Treatment Versus
Supportive Care
When comparing patients undergoing active treatment (n �
98) with those on supportive care (n � 260), there were no
significant differences in how MDS was first described and
in the percentage of patients who knew their IPSS score.
More men than women were on active treatment (35% ver-
sus 20%; relative risk [RR], 1.7; 95% CI, 1.2–2.5; p �
.002). As expected, patients on active treatment were twice
as likely to be currently receiving transfusions than patients
on supportive care (RR, 2.1; 95% CI, 1.5–2.8; p � .001).
Among patients who knew their IPSS score, a higher pro-
portion of higher-risk patients were on active treatment than
lower-risk patients (47% versus 27%; p � .01). Patients on
active treatment were more likely to discuss prognosis with

Figure 1. How myelodysplastic syndrome was first described
to patients.

Note that patients could select more than one answer. Be-
cause multiple answers per participant were possible, the per-
centages exceed 100%.

Figure 2. Percentage of patients who believed their most cur-
rent treatment would prolong survival, in the overall popula-
tion and according to treatment group and risk group.

*36% were uncertain and 27% did not believe that treat-
ment would prolong survival.
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their physician than those receiving supportive care (73%
versus 61%; p � .03) and were more likely to be aware of
their blast count (67% versus 55%; p � .05). Patients on
active treatment were also more likely to believe that their
most current treatment would prolong survival (52% versus
31%; p � .001) (Fig. 2) or be curative (23% versus 14%;
p � .03) (Fig. 3).

Considering the main goals selected for MDS treatment,
the proportion of patients who selected “to stop/slow MDS
progression” was significantly higher in the active treat-
ment group than in the supportive care group (80% versus
53%; p � .001). Also, more participants in the active treat-
ment group than in the supportive care group selected “for
increased life expectancy” as their treatment goal (60% ver-
sus 43%; p � .005).

Significantly more active treatment patients than sup-
portive care patients preferred their most current treatment
because they agreed that “it treated their disease, not just the
symptoms” (60% versus 31%; p � .001) and that “their
most current treatment gave them a more positive outlook

on the future” (67% versus 45%; p � .001). More patients
receiving active treatment were currently being treated with
blood transfusions than those only receiving supportive
care (43% versus 21%). Significantly more patients on ac-
tive treatment said they would undergo drug treatment that
temporarily made them feel worse if it would enable them
to stop or reduce blood transfusions, compared with pa-
tients receiving supportive care (36% versus 10%; p �
.001).

Comparative Analysis: Impact of IPSS Risk
Among the 45% of patients who knew their IPSS risk, there
were no significant differences between patients with high-
er- and lower-risk MDS in knowledge of blast percentages
and treatments received, or perception of therapeutic goals.
Compared with patients with lower-risk disease, those with
higher-risk disease were more likely to think that their most
current treatment would prolong survival (43% versus
33%; p � .20) (Fig. 2) or be curative (26% versus 11%; p �
.01) (Fig. 3); only four patients had undergone stem cell or
bone marrow transplantation within 3 months of the survey.
Patients with higher-risk disease had undergone signifi-
cantly more bone marrow biopsies over the course of their
lifetime than those with lower-risk disease (mean [standard
deviation], 5.2 [6.1] versus 2.8 [2.2]; p � .002).

Comparative Analysis: PROs
For all patients, the mean number of days in the past 30 days
described as “not good mental health,” “not good physical
health,” or “activity limitations” in the PRO assessment
were 6.8, 8.3, and 6.8, respectively. Significantly more pa-
tients with �4 days of “activity limitation” classified their
general health as “fair/poor,” compared with those with �4
days (54% versus 19%; p � .001). Patients receiving active
treatment or supportive care had similar PROs, measured as
the number of days that mental or physical health was “not
good” or with “activity limitations” (Table 2). Patients with
higher-risk MDS had significantly worse PRO outcomes

Table 2. Patient-reported number of days when health was “not good” or restricted activities in the last 30 days

Parameter Overall

By treatmenta By IPSS risk group

Active
treatment

Supportive
care

Lower
risk

Higher
risk p-value

Not good physical health, days 8.3 8.8 8.1 5.7 8.1 .02

Not good mental health, days 6.8 7.0 6.7 4.1 8.2 .01

Physical or mental health restricting
usual activities, days

6.8 7.9 6.4 4.1 9.3 � .001

aThere were no significant differences between active treatment and supportive care for each parameter investigated.
Abbreviation: IPSS, International Prognostic Scoring System.

Figure 3. Percentage of patients who believed their most cur-
rent treatment would be curative, in the overall population and
according to treatment group and risk group.

*30% were uncertain and 54% did not believe that treat-
ment would be curative.
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than lower-risk patients (mean number of days in the past
30 days described as “not good physical health,” 8.1 versus
5.7; p � .02; “not good mental health,” 8.2 versus 4.1; p �
.01; “activity limitations,” 9.3 versus 4.1; p � .001).

DISCUSSION

With evolving epidemiologic data, such as the publication
of U.S. MDS incidence rates within the past 3 years [4, 5],
we are only just beginning to understand the societal impact
of MDS within the U.S. Population data, although useful
for assessing gross patterns, by design cannot elucidate pa-
tient-oriented disease information, particularly understand-
ing of disease severity and its implications.

This is one of the largest Internet-based surveys of MDS
patients ever conducted, including 358 responders (11.4%),
a response rate considered typical of an online survey [16].
Patients were representative in their distribution of baseline
characteristics and disease severity in that they tended to be
transfusion dependent [10, 11], were more likely to have
lower- rather than higher-risk disease [8, 10], and had been
treated with ESAs or disease-modifying therapies [8]. Pa-
tients had been living with their disease for a median of 3
years, and for the first time, we report the median time by
which a first finding of abnormal blood counts preceded an
MDS diagnosis in a U.S. population—an additional 3 years.
Our findings suggest that most patients who completed this
survey have only a limited understanding of the basic char-
acteristics of their disease and of key markers for disease
severity and prognosis, such as IPSS score, blast percent-
age, and karyotype. Few patients had MDS described to
them as a cancer or leukemia. Many patients, even some re-
ceiving supportive care, believed that their most current
treatment would prolong their survival or even be curative,
despite only one active therapy (azacitidine) having dem-
onstrated a survival advantage in a randomized clinical trial
[17] and despite only stem cell transplantation being poten-
tially curative. This is understandable, because from a pa-
tient’s perspective, it is only natural to conclude that
receiving blood and platelet transfusions, or preventing the
need for those transfusions with ESAs, would prolong life
[18, 19].

These results are consistent with other phase I studies
showing discordance between high patient expectations
and physician beliefs, and even greater optimism among
patients undergoing treatment [20, 21]. This study did not
enable us to make a distinction between a patient’s belief—
initiated by the patient themselves—and a belief from a
treating physician. A natural corollary to this point is the
“power of positive thinking.” Certainly, patients may over-
estimate their conclusions about the possible benefits of a
therapy in the belief that negative thoughts may worsen

their disease course. One study in breast cancer patients
showed that optimism had beneficial effects on patient
quality of life [22].

For this cohort, MDS had a clear impact on PROs, com-
pared with the age-matched general population. Two previ-
ous surveys investigated PROs in patients with MDS, and
results from these suggest that hemoglobin levels and fa-
tigue seem to have the most impact on PROs [12, 13]. In
agreement with our findings, a health utility assessment
study found that achieving transfusion independence was
highly valued by patients with MDS [14]. Patients complet-
ing this survey (median age, 65 years) tended to be younger
than that reported in population studies (72–77 years) [5, 8,
23]. This may have impacted the generalizability of PRO
outcomes presented in this study.

The number of days per month when patients complet-
ing the online survey reported “not good mental health,”
“not good physical health,” or “activity limitations” (6.8,
8.3, and 6.8, respectively) was much higher for the respon-
dents in our survey (median age, 65 years) than previously
published U.S. population norms in patients aged �65
years (1.7–1.9 days, 4.8–5.9 days, and 2.0–3.0 days, re-
spectively) [15]. This finding reinforces the serious impact
of MDS on PROs.

Focusing on comparisons of patient groups, those with
higher-risk disease reported significantly more mental and
physical health days compromised than patients with low-
er-risk disease, as might be expected with progressive cy-
topenias or with side effects from active therapies. PROs
may have been worse among higher-risk patients because
of disease-related symptoms that were not captured in the
survey, or because these patients had knowledge that their
disease had a poor prognosis. Patients receiving active
treatment were also more likely to have their prognosis dis-
cussed, to be more positive about their treatment outcome,
and to be more focused on modifying their disease than
those receiving supportive care, as might be expected from
an engaged informed consent process prior to the adminis-
tration of active therapy. This is the first study to quantify
PRO differences among MDS subgroups of different dis-
ease severity.

One limitation of this study is its inherent reliance on
self-reported data, with no opportunity to independently
confirm participants’ reports of their disease history and
treatment. Another is the potential for response bias in the
population who elected to complete the survey. Patients
who had the wherewithal and performance status to take the
time to check their e-mail, follow a link to the Internet, and
complete an online survey may have been less impaired
than the general MDS population. These potential short-
comings are inherent in any study that relies on patients
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who volunteer information, particularly with respect to
PROs. Patients who participated in this study were regis-
tered with AAMDSIF, had access to e-mail communica-
tions, and had the ability to navigate an Internet-based
survey. Thus, the lack of patient knowledge about disease
status was particularly surprising given the patient popula-
tion studied, because these patients were registered with
AAMDSIF, and thus by definition had access to patient in-
formation regarding their disease, treatment options, and
therapy outcomes. Given their facility with the Internet,
these patients might have been more likely to have access to
MDS information and may not be representative of the en-
tire MDS population. Considering these limitations, the in-
formation gap evident in our survey is even more striking,
because a general MDS population, with a lower level of
access to information on the Internet or access to patient or-
ganizations such as AAMDIF, would be even less knowl-
edgeable about their disease. Further improvements in
communication between physicians and their patients are
required to increase patient understanding of MDS. For ex-
ample, patients may not remember their exact IPSS score,
but if IPSS is used during physician–patient discussions re-
garding prognosis and treatment choices, patients may re-
call the context.

SUMMARY

Results from our study demonstrate that selected patients
with MDS who completed an online survey had a limited

understanding of their disease and the therapeutic goals for
the treatment options available to them. This may be im-
proved by clear presentation of prognostic information and
active patient engagement.
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