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Simple Summary: We examined the unmet needs of myelodysplastic neoplasm (MDS) patients and
their caregivers, focusing on the impact on their quality of life (QoL). MDS affects mainly older
adults., It is often complicated by severe red blood cell transfusion-dependent anemia and may
require frequent hospital visits, disrupting daily life. A national survey in Italy collected data from
259 patients and 105 caregivers. Forty-two percent of patients were transfusion-dependent, and 45%
found hospital travel physically and economically burdensome. Additionally, 66% of patients
reported anxiety, and 56% felt distressed about their condition. Caregivers, 36% of whom were
involved in patient care, reported significant impacts on their work and personal lives. These findings
highlight the need for improved treatments and transfusion-dependent anemia that reduce
transfusion frequency and hospital visits. Our results may help guide healthcare professionals to
better meet the needs of MDS patients and their caregivers, ultimately improving their QoL.

Abstract: Background/Objectives: This study aimed to assess the unmet needs of myelodysplastic
neoplasm (MDS) patients and their caregivers, focusing on how these needs impact quality of life
(QoL) and daily functioning. MDS predominantly affects older adults. It is often complicated by
severe red blood cell transfusion-dependent anemia and may require frequent hospital visits,
conferring a substantial burden on patients and caregivers. Methods: A national survey was
conducted between June 2022 and May 2023 in 46 hematology centers in Italy, involving 259 patients
and 105 caregivers. The survey included validated QoL tools (QOL-E and HM-PRO) to measure the
impact of disease and treatments on health-related (QoL) and symptoms. Results: Of the patients
surveyed, 42% were transfusion-dependent, with 45% reporting distress related to hospital travel,
which was significantly associated with lower QoL scores (QOL-E physical score 50.0 vs. 62.5,
p<0.001). Transfusion dependency led to worse outcomes across physical, emotional, and social
domains (HM-PRO part A score 59.8 vs 23.7, p<0.001). Anxiety affected 66% of patients, while 56%
reported feeling emotionally distressed. Forty-eight percent of patients required a caregiver, and
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among the caregivers, 29% reported significant disruptions in their work, including job changes or
reduced hours. Patients requiring frequent hospital visits showed notably worse QoL scores (HM-
PRO emotional score 56.8 vs. 31.8, p<0.001). Conclusions: The study identified substantial unmet
needs for MDS patients, particularly in addressing the heavy burden of transfusions and hospital
visits. Both patients and caregivers experienced significant impact on daily life and in QoL,
underscoring the urgent need for treatments that reduce hospital dependency, improve patient
outcomes, and alleviate the caregiver burden.

Keywords: myelodysplastic neoplasms; quality of life; transfusion dependency; caregivers; unmet
needs

1. Introduction

Health-related quality of life (HRQoL) is a complex, multidomain variable construct that
represents the patient’s overall perception of the impact of an illness and its treatment [1,2].
Myelodysplastic neoplasms (MDS) are clonal diseases characterised by ineffective haematopoiesis
leading to peripheral blood cytopenias and an increased risk of progression to acute myeloid
leukaemia [3].

MDS predominate in the elderly with a median age of diagnosis above 70 years old [4]. In clinical
practice, a cutoff of 3.5 for the Revised International Prognostic Scoring System (IPSS-R) score defines
2 distinct risk groups: lower-risk MDS (score <3.5, median survival 5.9 years) and higher-risk MDS
(score >3.5, median survival 1.5 years) [5]. This risk stratification has been the basis of a patient-
centred approach to the management of MDS that aims to improve cytopenias for patients with
lower-risk disease and to prevent or delay progression to AML for higher-risk patients. Currently,
several treatment options are available for patients with MDS: hypomethylating agents (e.g.,
azacytidine), hematopoietic stimulating agents (e.g., erythropoietin, G-CSF, luspatercept), supportive
care (e.g., blood and platelet transfusions, antibiotics), immunomodulatory agents (e.g.,
lenalidomide, cyclosporine), low-dose or intensive chemotherapy, iron overload chelation
(deferasirox) [6,7]. However, at present, the only curative treatment for MDS is allogeneic
hematopoietic stem cell transplantation (alloHSCT), an option for a limited number of younger and
fit MDS patients either higher risk or with significant cytopenias [8]. Thus, maintaining/improving
HRQoL is one of the main goals of treatment both for lower and higher risk MDS patients [9].

There are many factors related to MDS and unmet needs that may impact QoL of patients and
their caregivers. Since patients with MDS are typically elderly, they often present with one or more
comorbidities at the time of diagnosis which can contribute significantly to their HRQoL [10,11].
However, the proportion of problems in usual activities, as limitations in mobility, self-care,
pain/discomfort, and anxiety/depression are significantly higher in MDS patients in comparison to
age- and sex-matched peers [12].

Several factors contribute to this, including the need for blood transfusions and frequent hospital
visits in patients with anemia, as well as complications like infections and bleeding due to
neutropenia and thrombocytopenia [13,14]. Among the most prominent symptoms of MDS is fatigue,
which is noteworthy as it can only be assessed through patient self-reporting [15]. Fatigue includes a
range of symptoms, such as physical weakness, lethargy, and diminished mental alertness. These
issues can profoundly affect both life expectancy and quality of life (QoL) [5,12,16]. However, fatigue
is not entirely correlated with hemoglobin levels [17]. Beyond physical symptoms, HRQoL in MDS
patients is also shaped by psychosocial and emotional factors, including limited communication with
physicians, lack of understanding about the disease, fear of progression to acute leukemia, and
anxiety about mortality. In addition, MDS patients often need a caregiver to support them, whose life
can be affected by this role [18].
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We performed a national Italian survey to explore the impact of MDS on patients and caregivers
across different aspects of everyday life. Moreover, we aimed to explore patient reported outcomes
(PROs) through validated measures. Finally, this survey collected patients’ preferences and unmet
needs in Italy.

2. Materials and Methods
2.1. Study Design

The survey was promoted by the Associazione Italiana Pazienti Sindromi Mielodisplastica
(AIPaSiM) advocacy group from June 2022 to May 2024 in 46 different hematology centers in Italy.
The survey was available online and distributed also in paper version to patients attending the
centers. It included items that were identified by hematologists and patients: 60 items relevant to
patients and 20 relevant to caregivers. The PRO measures (PROMs), QOL-E and HM-PRO, were
included in the survey.

2.2. QOL-E

The QOL-E is the first HRQoL instrument developed and validated specifically for MDS patients
[19]. It consists of 29 items; two of which do not fit into a multi-item scale and assess subjects” general
perception of well-being at the time of the assessment and compares it with that from a month earlier
(i.e., Item 1 and Item 2, respectively). The remaining 27 items address the following six domains:

e  Physical well-being (QOL-FIS): four items (Items 3a—d)

¢  Functional well-being (QOL-FUN): three items (Items 4a—b and Item 5)

e  Social and family life (QOL-SOC): four items (Items 6a—c and Item 7)

e  Sexual well-being (QOL-SEX): two items (Item 8 and Item 14f)

e  Fatigue (QOL-FAT): seven items (Item 9, Item 10, Items 11a—d, and Item 12)

e  MDS-specific disturbances (QOL-SPEC): seven items (Item 13, Items 14a—e, and Item 14g).

Three summary scores could also be derived from these six domains:

e  General (QOL-GEN): the mean of all domains, except for QOL-SPEC

¢  General (QOL-GENV): the mean of all domains, except for QOL-SPEC and QOL-SEX

¢  QOL-ALL: the mean of QOL-GEN and QOL-SPEC

e  QOL-ALLV: the mean of QOL-GEN and QOL-SPEC, except for QOL-SEX

o  Treatment Outcome Index (QOL-TOI): the mean of QOL-FIS, QOL-FUN, and QOL-SPEC

Each domain or summary score of the QOL-E questionnaire is scored using a standardized scale
with a possible range of 0 to 100. A higher score indicates better health or lower symptomology for
that domain or summary score (i.e., lower scores reflect worse outcomes).

2.3. HM-PRO

The HM-PRO (Hematological Malignancy-Patient Reported Outcomes) is a validated patient-
reported outcome tool designed specifically to assess the impact of haematological malignancies such
as MDS, leukemia, lymphoma, and myeloma, on patients” HRQoL and symptoms [20-23]. It consists
of two parts, assessing impact (Part A) and signs and symptoms (Part B) of hematological
malignancies. Part A has a total of 24 items in four domains: physical behaviour (7); social behaviour
(3); emotional behaviour (11); and eating and drinking habits (3). Patients’ responses are recorded on
a three-point Likert scale (Not at all, A little, A lot) and “not applicable” as a separate response option.

Part B consists of 18 items in a single domain and the responses are captured on a three-point
severity Likert scale (Not at all, Mild, Severe). The scales have linear scoring systems ranging from 0
to 100, with higher scores representing greater (negative) impact (worse outcomes) on QoL and
symptom burden.
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The median value and interquartile range were used for reporting continuous variables, the

absolute and relative frequency were reported for categorical variables.

Comparisons between groups were performed using Fisher’s exact test, the Mantel-Haenszel

chi-square test or Wilcoxon’s two-sample test as appropriate, and Student’s two-sample t test for

normal continuous variables.

The consistency of the QOL-E items was evaluated through Cronbach’s alpha coefficient. A p-

value of <0.05 was considered statistically significant. All statistical analyses were carried out using

SPSS Software for Windows (version 13, SPSS Inc, Chicago, IL, USA).

3. Results

From June 2022 to May 2023, 259 patients and 105 caregivers completed the survey.

3.1. Patient Characteristics

A summary of the main patient characteristics is presented in Table 1. Median age of the patients
was 73 years (IQR: 64-79) and 56% were female. MDS disease duration was less than 1 year for 45
patients (18%), 1-2 years for 59 patients (24%), 2-5 years for 73 patients (30%) and over 5 years for 69

patients (28%).

Table 1. Patients’ characteristics.

Patient characteristics (N = 259) Median (IQR) N (%)
Age 73.0 (64-79)
Sex
M 114 (44.0)
F 145 (56.0)
Time from diagnosis
<1 year 45 (18.3)
1-2 years 59 (24.0)
2-5 years 73(29.7)
5-10 years 46 (18.7)
>10 years 23 (9.3)
Missing 13
Ongoing treatment
Erythropoietin 68 (27.9)
Azacytidine 40 (16.4)
Lenalidomide 14 (5.7)
Hydroxycarbamide 6 (2.5)
Luspatercept 16 (6.6)
Chemotherapy 9(3.7)
HSCT 5(2.0)
Eltrombopag 1(0.4)
Danazol 1(0.4)
Unknown 11 (4.5)
No treatment 73 (29.9)
Transfusion dependence
Yes 97 (42.4)
No 132 (57.6)
Missing 30
Median number of RBC unit/month
<2 33 (33.0)
2-4 54 (54.0)
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>4 13 (13.0)
Abbreviations: HSCT, hematopoietic stem cell transplantation; IQR, interquartile range; RBC, red blood cells.

Data on treatment was available for 244 patients. One hundred and sixty-seven patients (70%)
were receiving treatment: 100 (41%) with recombinant erythropoietin, luspatercept, lenalidomide,
danazol or eltrombopag for lower risk MDS and 53 (22%) with azacytidine or chemotherapy for
higher risk MDS. Five patients (2%) received an allogeneic bone marrow transplantation, and 11
patients (5%) did not know what the ongoing treatment was. Overall, 97 patients (42%) received
regular red blood cell transfusions.

MDS affected work life in 20% (N=53) of patients, leading to changes in job type (N=3) or
working hours (N=25) or to retirement/activity stop (N=25). At the time of the survey, only 60 patients
(23%) were still working.

It is worth noting that almost half of all patients (N=118; 48%) needed a caregiver to accompany
them to hospital. Fifty-five patients (21.5%) lived in a different area (N=41) or in a different region
(N=14) from the treating hematological center. Overall, for 107 patients (45%), travelling to hospital
was claimed as being distressful in terms of physical and economic burden and impacted on family
members and work.

3.2. PROM QOL-E and HM-PRO

A total of 211 patients responded to QOL-E and HM-PRO questionnaires, although some
patients only answered part of the questions. Median scores across all domains are reported in Table

2.
Table 2. QOL-E and HM-PRO scores of the MDS patients who completed PROM surveys.
QOL-E Index HM-PRO scores
Domain (N) Median score (IQR) [Domain (N) ?145([1{1:“ score
Physical (188) 62.5(37.5-75.0)  [Physical (211) 35.7 (7.1-65.5)
Function (158) 66.6 (22.2-100)  [Emotional (209) 40.9 (13.6-59.1)
Social (158) 50.0 (25.0-100)  Social (211) 50.0 (0-66.7)
Eati d drinking habit
Sexual (90) 66.6 (41.6-100) (22;“‘5 and drinfang habits 25.0 (0-50.0)
Fatigue (183) 76.2 (54.5-90.5)  [Part A (211) 34.3 (13.7-59.7)
MDS-specific (131) 59.5 (34.5-88.1)  [Part B (196) 17.6 (2.9-26.4)
General (62) 58.2 (43.8-86.3)
Treatment outcome index
2.9 (34.5-83.
(101) 62.9 (34.5-83.5)
All (54) 62.5 (36.7-86.1)

HM-PRO, Hematological Malignancy-Patient Reported Outcomes; IQR, Interquartile range; QOL-E,
psychometric questionnaire assessing HRQoL in MDS patients; MDS, myelodysplastic neoplasms.

MDS affected different domains of everyday life of patients; particularly fatigue (median score
of 76.2), sexual and functional domains (median scores of 66.6 for both) Table 2. For instance, 47% of
patients found it difficult to work or study and 47% to go on holiday, 56% felt distressed and 66%
anxious, and 60% worried about their treatment.

3.3. Impact of Distance from Hospital and Time Spent in Hospital on HRQoL

A total of 114 patients (63%), reported that their dependence on hospital, physicians or nurses
disturbed their everyday life.

For 107 patients (45%), travelling to hospital was claimed as being distressful. In this group there
were more patients living distant from hospital (32% vs 13% p 0.002), needing a family member,
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volunteer or a friend to go to the treating center (63% vs 36%, p<0.001) and receiving transfusions
(53.5% vs 35%, p=0.006) compared to the remaining 55%.

Comparing PROMs of these patients to the others, distress was associated with significantly
worse median HM-PRO physical (PB, 53.5 vs 21.4, p<0.001), emotional (EB, 56.8 vs 31.8, p<0.001),
social (SB, 66 vs 50, p<0.001), eating and drinking habits (ED, 25 vs 25, p<0.001), Part A (56.0 vs 26.6,
p<0.001) and Part B symptom score (SS, 20.6 vs 8.8, p<0.001) and QOL-E physical (Ph, 50.0 vs 62.5,
p<0.001), functional (Fun, 22.2 vs 88.8, p<0.001), social (Soc, 25.0 vs 75.0, p<0.001), fatigue (Fat, 64.3 vs
80.9, p<0.001), general (Gen, 46.7 vs 72.1, p=0.003), MDS specific (MDSS, 44.04 vs 73.8, p<0.001) and
treatment-outcome index scores (TOI, 38.2 vs 69.8, p<0.001) (Table 3).

Table 3. QOL-E and HM-PRO scores according to reported distress travelling to hospital.

Percentiles
25 Median 75 p value

PB_SCORE no 0.0 214 50.0 <0.001
yes 35.7 53.6 71.4

EB_SCORE no 9.1 31.8 45.5 <0.001
yes 30.7 56.8 67.0

SW_SCORE no 0.0 50.0 66.7 <0.001
yes 33.3 66.7 83.3

ED_SCORE no 0.0 25.0 25.0 <0.001
yes 0.0 25.0 50.0

PARTA_SCORE no 6.3 26.6 52.3 <0.001
yes 31.8 56.0 68.8

SS_SCORE no 0.0 8.8 20.6 <0.001
yes 12.5 20.6 31.6

Qol-FIS no 50.0 62.5 87.5 <0.001
yes 37.5 50.0 71.9

Qol-FUN no 22.2 88.9 100.0 <0.001
yes 22.2 22.2 63.9

Qol-SOC no 37.5 75.0 100.0 <0.001
yes 15.6 25.0 71.9

Qol-FAT no 66.7 81.0 90.5 <0.001
yes 57.1 64.3 76.2

Qol-SPE no 50.0 73.8 92.9 <0.001
yes 19.0 44.0 61.3

Qol-GEN no 53.8 72.0 88.1 0.003
yes 32.3 46.7 65.8

Qol-GENV no 53.5 73.4 91.4 <0.001
yes 34.8 40.1 66.5

Qol-ALL no 53.2 71.3 88.6 0.005
yes 33.0 43.3 64.4

Qol-ALLV no 524 77.3 90.5 <0.001
yes 33.0 42.2 64.7

Qol-TOI no 55.2 69.8 87.7 <0.001
yes 30.4 38.3 65.2

HM-PRO, Hematological Malignancy-Patient Reported Outcomes; QOL-E, psychometric questionnaire
assessing HRQoL in MDS patients. QoL, quality of life; QOL-ALL, calculated by taking the mean of QOL-GEN
and QOL-MDSS; QOL-ALLYV, calculated by taking the mean of QOL-GEN and QOL-MDSS without QOL-SEX
domain included; QOL-FAT, fatigue; QOL-SPEC, MDS-specific disturbances; QOL-FIS, physical well-being;
QOL-FUN, functional well-being; QOL-GEN, calculated by taking the mean of all domains except for QOL-
MDSS; QOL-GENYV, calculated by taking the mean of all domains except for QOL-MDSS and QOL-SEX do-main
included; QOL-SEX, sexual well-being; QOL-SOC, social/family well-being; QOL-MDSS, MDS-specific
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disturbances; QOL-TOI, treatment outcome index calculated by taking the mean of QOL-FIS, QOL-FUN, and
QOL-MDSS.

Moreover, waiting times in hospital was unacceptable for 87 patients (37%), who in fact had
worse median scores in HM-PRO EB (p<0.001), Part A (p=0.020) and SS scores (p=0.002), and QOL-E
Fun (p=0.004), Fat (p<0.001), Ses (p=0.018) MDSS (p=0.001), Gen (p=0.030) and TOI (p=0.003) (Figure
1, Supplementary Table S1).
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QOL-E MDS specific scores
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201
0 - °

Rarely/never Sometimes  Frequently Always

Acceptable waiting times in the hospital

Figure 1. Box plot of QOL-E MDS-specific score according to waiting times in hospital. The central line denotes
the median value (50th percentile), while the box contains the 25th to 75th percentiles of the dataset. The whiskers
mark the 5th and 95th percentiles, and values beyond these upper and lower bounds are considered outliers,

marked with dots. Outlier (green dot) is shown.

Telemedicine communication was preferred in 54% of cases, particularly if reaching hospital
was distressful (62% yes vs 45% no, p=0.035).

3.4. Impact of Treatment and Transfusion on HRQoL

PROM scores were not significantly different across the different treatment groups. Only 18% of
patients felt that treatment impacted negatively on everyday life, and this aspect was independent
from the type of treatment but was associated with red blood cell transfusion dependency. Overall,
receiving regular transfusions impacted negatively on HRQoL (Table 4), and 47% felt that transfusion
dependence affected their everyday life.

Indeed, for 70% (49/70) of transfusion-dependent patients treatment impacted negatively on
everyday life as compared to 49% (46/94) of transfusion-independent patients, p=0.011 and had
significantly worse scores across all domains of QOL-E and HM -Pro (Supplementary Table S2).

Table 4. QOL-E and HM-PRO scores according to transfusion-dependence.

Percentiles
25 Median 75 p value
PB_SCORE yes 32.1 57.1 78.6 <0.001
no 0.0 214 37.9

EB_SCORE yes 45.5 56.8 69.3 <0.001
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no 9.1 22.7 43.2

SW_SCORE yes 33.3 66.7 100.0 <0.001
no 0.0 0.0 66.7

ED_SCORE yes 18.8 50.0 62.5 <0.001
no 0.0 0.0 25.0

PARTA_SCORE yes 35.3 59.8 70.7 <0.001
no 4.3 23.7 39.8

SS_SCORE yes 14.0 19.1 30.1 0.044
no 0.0 11.8 20.6

Qol-FIS yes 37.5 50.0 62.5 <0.001
no 43.8 62.5 93.8

Qol-SOC yes 25.0 25.0 50.0 <0.001
no 43.8 87.5 100.0

Qol-FAT yes 56.0 64.3 774 <0.001
no 66.7 81.0 90.5

Qol-SPE yes 14.3 31.0 59.5 <0.001
no 54.8 81.0 92.9

Qol-GEN yes 31.9 41.1 65.5 <0.001
no 49.0 73.4 91.5

Qol-ALL yes 30.0 40.1 64.2 <0.001
no 50.1 77.3 90.6

Qol-TOI yes 27.9 35.1 70.4 <0.001
no 44.2 68.5 92.5

HM-PRO, Hematological Malignancy-Patient Reported Outcomes; QOL-E, psychometric questionnaire
assessing HRQoL in MDS patients. QoL, quality of life; QOL-ALL, calculated by taking the mean of QOL-GEN
and QOL-MDSS; QOL-ALLYV, calculated by taking the mean of QOL-GEN and QOL-MDSS without QOL-SEX
domain included; QOL-FAT, fatigue; QOL-SPEC, MDS-specific disturbances; QOL-FIS, physical well-being;
QOL-GEN, calculated by taking the mean of all domains except for QOL-MDSS; QOL-GENYV, calculated by
taking the mean of all domains except for QOL-MDSS and QOL-SEX do-main included; QOL-SEX, sexual well-
being; QOL-SOC, social/family well-being; QOL-MDSS, MDS-specific disturbances; QOL-TOI, treatment
outcome index calculated by taking the mean of QOL-FIS, QOL-FUN, and QOL-MDSS.

Moreover, the increasing frequency of transfusions was associated with worse HM-PB (p=0.037),
SB (p=0.038) and part A scores (p=0.029) and QOL-E Soc (p=0.012), Fat (p= 0.034), MDSS (p=0.002)
and Gen scores (p=0.049) (Figure 2).
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Figure 2. Box plot of QOL-E MDS specific scores according to transfusion frequency. The central line denotes
the median value (50th percentile), while the box contains the 25th to 75th percentiles of the dataset. The whiskers
mark the 5th and 95th percentiles, and values beyond these upper and lower bounds are considered outliers,

marked with dots.

Only 2 patients received transfusions at home but 38% (N 30) would prefer receiving
transfusions at home (77% of those with distress reaching the hospital and 20% of those far from
treating center) and had worse PROM scores (Table 4). QOL-E and HM-PRO scores for patients
preferred place to undertake transfusions are summarized in Table 5.

Table 5. QOL-E and HM -PRO scores according to place preferred for transfusions.

Preferred place for transfusion

Home Hospital p value

HM-PRO scores, median (IQR)

Emotional 59 (29-68) 50 (25-50) 0.045

Part B 31 (19-52) 16 (7-27) 0.008
QOL-E scores, scores, median (IQR)

Functional 25 (11-44) 37 (17-47) 0.006

Fatigue 57 (26-39) 64 (30-42) 0.007

MDS specific 27 (10-30) 32 (19-35) 0.012

IQR, interquartile range; MDS.

Thirty-five patients (17%) felt to be a burden for their family and had lower QOL-E and higher
HM scores across all domains (p<0.001) (Supplementary Table S3). In this sub-group, there were more
transfusion-dependent patients (61% vs 35% p=0.026), more patients for whom MDS impacted on
work life (36% vs 21%, p=0.013) and more patients needing a caregiver (39% vs 17% p=0.006).

3.5. Work life

Retired patients had worse PROM median scores: QOL-E Fis (p=0.014) soc (p=0.030) Gen
(p=0.043), all (p=0.040) and TOI (p=0.012); HM-PRO PB (p=0.005), SW (p <0.001) and PART A
(p=0.001).
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Ninety-seven percent of patients whose work-life was affected by MDS reported in QOL E that
fatigue interfered with their daily activity.

3.6. Patients’ Preferences and Communication with Physician

For 18% of patients (N=43), the communication of diagnosis was incomplete and for 38% (N=92)
partially understood or misunderstood. Twenty-four percent of patients (N=50) were not satisfied
with communication of their treatment program, expected side-effects and looked for information on
websites (34%) or from other doctors (30%). On the other hand, 85% of patients were satisfied with
nurse’s support.

The worst aspect of their treatment journey was waste of time for 37% of patients (N=86) and
hospital disorganization for 20% (N=46).

The most important unmet needs reported by patients for escalation to the authorities were
access to new medicines for 35%, faster access to treatments for 33%, and being treated in their own
area for 12%. Other unmet needs were comprehension of diagnosis for 15% and treatment options
for 21%

3.7. Caregivers

Thirty-six percent of the patients who responded to the survey had a caregiver.

One hundred and five caregivers, of which 94% family members (35% partner and 59% other
family component) and 80% females completed the survey. The median age of caregivers was 56
years (IQ range 48-64) and 53% were still working.

The caregiver’'s work life was largely affected by their role leading to a change in type of job
(29% of cases), or working hours (30%) or to work discontinuation (14%). On a scale 0-10 on the
impact on work-life, family caregivers scored median 4 (interquartile range 2-6).

4. Discussion

This national survey of MDS patients and their caregivers offers valuable insights into the
disease burden and its profound impact on HRQoL. Using two validated questionnaires, the QOL-E
and HM-PRO, this study highlights several key areas that affect HRQoL in MDS patients, including
fatigue, transfusion dependency, and emotional well-being, as well as the significant impact on
caregivers’ QoL. These findings corroborate with results from recent studies that highlight the
complex relationship between physical symptoms, emotional distress, and the practical burdens
associated with chronic disease management.

Patients with MDS in this study were elderly (median of 73 years), 42% were transfusion
dependent and therefore also dependent (in 48% of cases) on caregivers to accompany them to the
hospital

Fatigue was identified as a major factor in reducing HRQoL, with over 76% of patients in the
study reporting it as a significant problem. This finding is consistent with other studies [24-26],
including a study by Efficace et al. that investigated factors associated with fatigue severity in 280
newly diagnosed higher-risk MDS patients [27]. In that study, Fatigue severity strongly impacted
upon overall QoL, particularly in women. Another study by Escalante and colleagues based in the
USA evaluated fatigue, symptom burden, and health-related QoL in 303 patients including 145 MDS
[26]. In the MDS group of patient’s severe fatigue was reported, with a mean fatigue score (FACT-F
questionnaire) of 25 (i.e., severe). The average QoL score (FACT-G questionnaire) was 69. Common
strategies for managing fatigue included conserving energy, physical activity, and naps. Further
research is needed to assess the effectiveness of these strategies in improving outcomes for MDS
patients.

Another key finding that emerged from our study was the significant degree of emotional
distress experienced by MDS patients, with 66% reporting anxiety related to their disease and
treatment. This is consistent with recent literature that emphasizes the psychosocial impact of MDS
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[28]. In addition, a large-scale study by Stauder and colleagues revealed that patients experience
significant impairments in HRQoL, particularly in pain/discomfort, mobility, anxiety/depression,
and usual activities [28]. These limitations were more pronounced in older individuals, females, and
those with high co-morbidity, low hemoglobin, or transfusion needs, compared to age- and sex-
matched norms.

Transfusion dependency is considered a major factor that negatively impacts HRQoL. In this
study, 42% of patients were dependent on regular red blood cell transfusions, and these patients
reported significantly worse outcomes across multiple HRQoL domains. This finding is supported
by other studies showing the impact of transfusion dependency on HRQoL [29]. Fenaux et al.
demonstrated that transfusion dependency is associated with increased fatigue, reduced physical
function, and greater emotional distress [30]. Novel therapies such as luspatercept and imetelstat,
which have been shown to reduce transfusion needs, have shown to improve QoL [31].

Our findings also highlighted the importance placed on caregivers, many of whom experienced
significant disruptions to their work and personal lives. Almost half (48%) of patients required
assistance from caregivers for hospital visits, and caregivers reported high levels of stress and
emotional strain. This is consistent with recent studies that have examined the impact of caregiving
in hematologic malignancies including MDS [25,32,33].

A large real-world study combined surveys with patient chart reviews from 1,445 patients to
document real-world clinical practice and burden of MDS clinical practice [25]. It found discrepancies
between patient and physician reports on symptoms and QoL, with patients reporting higher fatigue
and symptom frequency. Caregiver burden was also underestimated by physicians. The findings
highlight the need for improved therapeutic strategies and better communication between patients,
caregivers, and healthcare providers to enhance MDS management and QoL. Addressing caregiver
needs, including providing and support for managing the logistical and emotional challenges of
caregiving, is essential to improving the overall care experience for MDS patients.

One of the most striking findings of our study was the significant distress caused by hospital
visits and waiting times, with 37% of patients reporting dissatisfaction with the amount of time spent
in hospital. These logistical challenges were associated with worse HRQoL outcomes, particularly in
patients who had to travel long distances or rely on caregivers for transportation. This finding is in
line with several studies that the physical and economic burden of frequent hospital visits can
significantly contribute to patient and caregiver distress [34-36]. Telemedicine and home-based care
options could help alleviate these burdens, particularly for patients who live far from treatment
centers.

A recent study by LoCastro and colleagues assessed the feasibility and usability of a telehealth-
delivered Serious Illness Care Program for patients with acute myeloid leukemia and MDS [37]. With
a 95% retention rate and usability scores averaging 5.9/7, the program was well-received. Most
participants found it valuable, reporting enhanced closeness with clinicians and alignment in
curability and life expectancy estimates. Furthermore, 89.5% of patients would recommend the
telehealth program, demonstrating its acceptability and promise for wider use.

In terms of treatment burden, only 18% of patients felt that their current treatment had a negative
impact on their everyday life. This finding is somewhat surprising, given the high level of physical
and emotional distress reported by patients regarding the impact of transfusion. However, it may
reflect the fact that many patients are on supportive therapies, such as erythropoiesis-stimulating
agents or low-intensity chemotherapy, which are generally well-tolerated. Nonetheless, the negative
impact of transfusion dependency on HRQoL suggests that efforts to reduce the need for
transfusions, either through more effective anemia management or through the development of novel
therapies, should remain a key focus in MDS treatment [13,38,39].

5. Study Limitations

While this study provides valuable insights into the impact that MDS has on patients and their
caregivers, several limitations need to be highlighted. First, the survey design may introduce
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response bias, as patients who are more engaged in their care may be more likely to participate.
Second, the use of PROs inherently involves subjective assessments, which may vary between
individuals and may not fully capture the complexity of disease burden. In addition, the cross-
sectional nature of the study limits the ability to assess changes in HRQoL over time. Future
longitudinal studies will be essential for tracking how HRQoL evolves with disease progression and
treatment.

6. Conclusions

This Italian study emphasizes the significant challenges faced by patients with MDS and their
caregivers. The emotional and economic burden of frequent hospital visits, long waiting times, and
transfusion dependency negatively impacts QoL for both groups. Fatigue, distress, and the high
frequency of transfusions are major factors contributing to worse QoL for patients. This study
highlights the importance of improving communication regarding diagnosis, prognosis, and
treatment options, while also identifying unmet needs that influence patient care. To address these
issues, there is a need for interventions that reduce transfusion requirements, enable treatment at
home, and improve access to novel therapies. Telemedicine and strategies to alleviate the logistical
burden of hospital visits could further enhance patients’ HRQoL and support caregivers.

Supplementary Materials: The following supporting information can be downloaded at the website of this
paper posted on Preprints.org, Supplementary Table S1. QOL-E and HM -PRO scores according to acceptable
waiting time in hospital; Supplementary Table S2. QOL-E and HM-PRO scores according to negative impact of
treatment on everyday life; Supplementary Table S3. QOL-E and HM -PRO scores according to patients feeling

to be a burden for their family.
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