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Abstract

Background: Fatigue is distressing and affects quality of life (QoL) among patients
with myelodysplastic syndrome (MDS), aplastic anemia (AA), and paroxysmal noc-
turnal hemoglobinuria (PNH). Limited data exist on the impact of fatigue, QoL, and
related symptoms in these patients.

Objective: Prospectively assess fatigue (functional assessment of cancer therapy-
anemia [FACT-An]); QoL (FACT-An subscales); pain (brief pain inventory); and
depression, anxiety, and stress (depression anxiety stress scale-21) and strategies
used to manage these symptoms in patients with MDS, AA, and PNH.

Methods: Surveys were administered via the AA and MDS International Foundation
website and database from October 2014 through April 2015 in a cross-sectional
study. Results were summarized using descriptive statistics.

Results: Of 303 patients, 145 (48%) had MDS, 84 (28%) had AA, and 74 (24%) had
PNH; 31 (10%) had >1 diagnosis. The mean age was 57 years, 200 (66%) were fe-
male, and 195 (92%) were white. The mean fatigue scores were 25 (range 1-52) for
the whole cohort, 28 for AA, 25 for MDS, and 24 for PNH (P = 0.117); these are all
considered severe level. The mean QoL score was 68 (range 10-104) for the whole
cohort, 67 for AA, 69 for MDS, and 67 for PNH (P = 0.821). The ranges for stress
were normal; pain and depression, mild; and anxiety, moderate. The most common
management strategies perceived as helpful for fatigue in the past month were pre-
serving energy, physical activity, and naps.

Conclusions: Many patients with MDS, AA, and PNH report severe fatigue. The
helpfulness of fatigue management strategies may impact patients’ continued use;

whether these strategies are beneficial and decrease fatigue levels needs more study.
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1 | INTRODUCTION
Myelodysplastic syndrome (MDS), aplastic anemia (AA),
and paroxysmal nocturnal hemoglobinuria (PNH) are rare
disorders of bone marrow failure and have overlapping patho-
physiologies.1 AA and PNH are not defined as malignancies
but may transition to leukemias.’ However, the American
Cancer Society now considers MDS a malignancy.

Myelodysplastic syndrome includes a diverse group of
hematopoietic stem cell disorders categorized by dysplastic
and ineffectual blood cell production. The incidence is ap-
proximately 3-4 cases/100 000; an estimated 10 000 cases
are diagnosed annually in the United States.> The actual
incidence may be higher owing to often nonspecific symp-
toms, and definitive diagnosis with appropriate testing may
not occur. Symptoms may be nonspecific, but anemia is the
most common cytopenia observed and is frequently associ-
ated with fatigue, weakness, exercise intolerance, angina, or
cognitive impairment.(”9

Aplastic anemia is a rare disease featuring decreased or
absent hematopoietic precursors in the bone marrow, often
secondary to pluripotent stem cell irljury.m'11 Environmental
exposures such as benzene and pharmaceutical drug use with
chloramphenicol were initially reported as culprits leading to
AA. Frequently, patients present with fatigue and symptoms as-
sociated with anemia such as pallor, headache, dyspnea, palpi-
tations, gingival bleeding, and petechial rashes. The incidence
varies throughout the world. Montane et al reported an inci-
dence of 2.34 per million in Barcelona, and similar rates of 2.0
per million were reported by the International Agranulocytosis
and Aplastic Anemia Study in Europe and Israel.'*!?

Paroxysmal nocturnal hemoglobinuria is another rare
acquired hematopoietic stem cell disorder with nonspecific
clinical features that often delay diagnosis. The incidence
ranges from 1 to 10 cases per million but is likely underesti-
mated because some patients may remain undiagnosed.B’14
PNH has a median age of onset in the thirties'>'® but may
occur in childhood, although less flrequently.”’18 The most
prevalent symptoms are fatigue (80%), dyspnea (64%), and
hemoglobinuria (62%).1

As noted, fatigue is a very common and often the most
frequent symptom among patients with these very rare he-
matopoietic stem cell disorders, and it is very distressing for
patients.]9 Fatigue may significantly affect patients’ quality
of life (QoL) and productivity.19 Because it is very difficult
to study rare diseases owing to their infrequency and fatigue
is often a leading symptom in these diseases, we approached
MDS, AA, and PNH as a combined entity so that we would
have a larger group to study, understanding the limitations
arising from this approach. Although fatigue is prevalent in
these diseases, more specific information about this symptom
related to these stem cell disorders is limited and not well
studied.

In addition, studies of cancer-related fatigue have shown
that fatigue exists as a cluster of symptoms, including pain
and depression. Multiple factors may contribute to fatigue,
so the treatment and resolution of these factors may reduce
or even resolve the symptom of fatigue.20 We assumed that
this would be the case in these diseases we were studying.
Furthermore, understanding of the impact of MDS, AA, and
PNH on an individual's QoL is limited. Traditionally, physi-
cians have targeted the physical aspects of MDS such as im-
proving cytopenias and preventing evolution to leukemia.”!
However, in recent years, clinicians have been focusing on
the QoL of MDS pa‘tients.21 Many of the survey tools used in
the literature to measure the health-related QoL of MDS pa-
tients are instruments used in cancer studies.'***** Currently,
there is little data assessing the impact of fatigue on patients’
QoL in these diseases, especially in AA and PNH. Finally,
management strategies and the patient's perception of the
helpfulness of these strategies have not been well studied in
these populations and are important in understanding appro-
priate treatment approaches.

Therefore, the purpose of our study was (a) to learn about
fatigue and the associated symptom burden (pain, depres-
sion, anxiety, stress); (b) to assess QoL using the Functional
Assessment of Cancer Therapy-Anemia (FACT-An); and (c)
to identify management strategies patients use routinely and
whether they are perceived as helpful to patients with MDS,
AA, and PNH.

2 | METHODS

This observational, descriptive cross-sectional study was ap-
proved by The University of Texas MD Anderson Cancer
Center’s Institutional Review Board. In collaboration with
the Aplastic Anemia and MDS International Foundation,
Survey Monkey (SurveyMonkey Inc.; Palo Alto, CA, USA;
www.surveymonkey.com) was employed to achieve the
study’s objectives by administering surveys to patients with
MDS, AA, and PNH registered in the Foundation’s database.
The Foundation focuses their work on these three rare he-
matologic disorders. Survey Monkey is a commercial entity
that can electronically distribute survey materials with proper
safeguards of confidentiality, including Secure Sockets Layer
encryption. It was initially developed for transmitting private
documents or information via the internet and essentially
works through a cryptographic system that secures a connec-
tion between a client and a server. The surveys were housed
on the Foundation’s secured server.

2.1 |

The Foundation sent an invitation as an e-Blast to their entire
patient database of approximately 17 500 patients, although

Design
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it is not known when or how frequently these patients inter-
acted with the website. Patients accessing the website and
choosing to participate were linked to the study’s landing
page containing a consent statement. All patients visiting the
website had an opportunity to participate in the study and
complete the surveys. The following text concluded the con-
sent statement: “If you understand and consent to participate,
please click here to begin.” The goal was to reach a heteroge-
neous group of patients with these rare diseases.

Following the initial e-Blast, we sent reminders to the
Foundation's patient database via the Foundation’s electronic
newsletters and research newsletters in December 2014, as well
as twice in January 2015 and once in February 2015. Facebook
and Twitter announcements regarding the survey were sent
via the Foundation in January 2015. These announcements in-
cluded all patients, both those who may have already completed
the survey and those who may not have completed the survey.

The survey was completed by patients who visited the web-
site of the Aplastic Anemia and MDS International Foundation
during this timeframe and met the following inclusion crite-
ria: 18 years or older; diagnosis of MDS, AA, or PNH; able
to complete the required survey tools independently; and able
to read and write in English. Not all patients completed every
item in the survey. There were no automatic stops built into
the surveys if patients did not complete an item.

22 |

A total of 313 patients enrolled in this observational study
from December 15, 2014, through April 13, 2015, through
the Foundation’s website; however, 10 patients did not in-
clude a diagnosis of one of these diseases. Therefore, 303
patients met eligibility criteria (Figure 1).

Sample size

2.3 | Survey content

The survey included the following aspects: demographic
information (age, sex, race, and country of residency);
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social information (education, marital status, employment
status); clinical parameters (date of diagnosis, type of dis-
ease, past and present treatments, and use and frequency
of various types of management for fatigue and perception
of helpfulness). Patients also completed the functional as-
sessment of cancer therapy-anemia (FACT-An),” the brief
pain inventory (BPI),”® and the depression anxiety stress
scale (DASS 21).%” The types of fatigue management in-
cluded physical activity, prescription stimulants, over-the-
counter vitamins, over-the-counter herbs, over-the-counter
minerals, naps, preserving energy, acupuncture, medita-
tion, eating healthy, and counseling/support groups. Study
participants indicated how often they use these tools (never
use, 1-2 times weekly, 3-4 times weekly, and 5 or more
times weekly). Participants also rated the perceived help-
fulness of these tools over the past month from 1 (not help-
ful) to 5 (extremely helpful).

24 | Instruments used

The FACT-An consists of the Functional Assessment
of Cancer Therapy-Fatigue (FACT-F), which includes
the Functional Assessment of Cancer Therapy-General
(FACT-G) instrument measuring general QoL as a core
questionnaire plus 13 fatigue items, as well as an addi-
tional seven items related to anemia but unrelated to fatigue.
Therefore, the FACT-An contains a total of 47 items. Both
the FACT-F and the FACT-An demonstrate good stability
(r = 0.87 for both) and strong internal consistency (@ = 0.95
for FACT-F and 0.96 for FACT-An).” Higher scores indi-
cate better QoL.

The BPI*® assesses the severity of pain and its impact on
functioning. The BPI assesses pain at its “worst,” “least,”
“average,” and “now.” The BPI has a Cronbach alpha reliabil-
ity ranging from 0.77 to 0.91. The BPI Short Form consists
of nine items. Scores of <4 are rated as mild pain, scores of 4
through 6.9 are moderate pain, and scores of 7 or higher are
severe pain.

E-blast sent to 17 500 patients in database of Aplastic Anemia & MDS
International Foundation

313 patients responded and completed survey

303 patients met eligibility of criteria and
studied

FIGURE 1 A total of 303 patients were studied

10 patients excluded: patients did not include a
diagnosis of AA. MDS, PNH
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The DASS 21?7 consists of three self-report scales with
21 total items designed to measure the negative emotional
states of depression, anxiety, and stress. The depression
scale assesses dysphoria, hopelessness, devaluation of life,
self-deprecation and lack of interest/involvement, anhedonia,
and inertia. The anxiety scale assesses difficulty relaxing,
nervous arousal, and being easily upset/agitated, irritable/
over-reactive, and impatient. The DASS 21 psychometric
properties have excellent internal consistency and temporal
stability.28 Scores for depression are as follows: normal 0-9,
mild 10-13, moderate 14-20, severe 21-27, and extremely se-
vere 28 or higher. Scores for anxiety are normal 0-7, mild 8-9,
moderate 10-14, severe 15-19, and extremely severe 20 or
higher. Stress scores are normal 0-14, mild 15-18, moderate
19-25, severe 26-33, and extremely severe 34 or higher.

2.5 | Primary outcomes

Primary endpoints were the FACT-An fatigue subscale score
(range 0-52)*; DASS 21 subscale scores, including depres-
sion (range 0-42), anxiety (range 0-42), and stress scores
(range 0-42)27; and BPI score (range 0-10)26. Other endpoints
included continuous variables (FACT-An total score, FACT-
An non-fatigue subscale score, and other subscale scores)
and categorical variables (use of each fatigue management
tool and perception of the helpfulness of each fatigue man-
agement tool).

2.6 | Statistics

This was a descriptive study. Patient demographic and other
disease-specific characteristics were analyzed using descrip-
tive statistics, including mean (standard deviation) median
(range) for continuous variables and frequency (percentage)
for categorical variables. FACT-AnZS, BPIZG, and DASS 2177
were scored using appropriate scoring algorithms. Missing
values were handled as recommended by the developers of
the instruments. Subgroups (normal, mild, moderate, severe,
extremely severe) were defined in terms of depression, anxi-
ety, and stress using cutoff scores for defining degrees of se-
verity proposed by developers of DASS 217

Fatigue (FACT-An fatigue subscale score) and other
symptom burden (DASS 21 total score, depression score,
anxiety score, and stress score; subgroups in terms of depres-
sion, anxiety, and stress; BPI pain severity index and function
interference index) and QoL (FACT-An total score, FACT-
An non-fatigue subscale score, and other subscale scores)
were summarized using means (standard deviation) and me-
dians (range) or frequency (percentage) in all patients and
by disease group. Three disease groups were compared using
the chi-square test, Fisher exact test, analysis of variance, or
Kruskal-Wallis test, depending on the specific comparison
and characteristics of the data distribution. The proportion

of patients using each fatigue management tool and the 95%
confidence interval were estimated. The perception of help-
fulness of each fatigue management tool was summarized
using means (standard deviation) and medians (range) or fre-
quency (percentage). A P value of <0.05 indicated statistical
significance. SAS 9.3 (SAS Institute INC, Cary, NC) was
used for data analysis.

3 | RESULTS

3.1 |

Of 303 patients, 145 (48%) had MDS (MDS only), 84 (28%)
had AA (AA only or AA/MDS), and 74 (24%) had PNH
(PNH only, PNH/AA, MDS/PNH, MDS/AA/PNH). Thirty-
one patients (10%) had more than one of these diagnoses. The
mean age was 57 years, 200 (66%) were female, and nearly
all were white (92% of 211 with known race). Patients with
MDS were the oldest (mean 67 years) and those with PNH
were the youngest (mean 44 years). The mean age of the AA
patients was 51 years. Significant differences were detected
in mean ages between the three diagnoses (P < 0.0001).
Furthermore, a higher proportion of men had MDS (43%)
than AA (30%) or PNH (22%; P = 0.005; Table 1).

Demographics

32 |

The mean time from diagnosis of MDS, AA, or PNH to the
time of the survey was 7.6 years for the overall group (Table 2).
Approximately 19% of patients had received a red blood cell
transfusion in the previous 90 days. In addition, 11% (31 of
280 patients responding) had received a prior stem cell trans-
plantation; this variable did not differ among the subgroups
(P = 0.549). Six patients had undergone a stem cell transplan-
tation in the past year (two from each subgroup), three in the
past 90 days (one with AA and two with MDS). Sixty-four
patients (24%) had received growth factors in the past 90 days,
although only 10 (4%) had received iron chelation therapy in
the past 90 days. Approximately 45% of patients (122 of 274
responding) had not received any medical treatment or drug
therapy for their disease in the past 90 days. Thirty-nine pa-
tients (15%) did not participate in regular exercise.

Clinical characteristics

3.3 | Symptom measurement

Fatigue, QoL, pain, depression, anxiety, and stress were
not significantly different among patients with AA, MDS,
and PNH (Table 3). Fatigue was in a severe range, QoL
was decreased, pain was mild, depression was mild, anxiety
was moderate, and stress was in normal range for all sub-
groups. The physical, social/family, emotional, and func-
tional well-being items from the Fact-An® did not differ
among the subgroups. Stress was normal in all subgroups,
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TABLE '1 Demograp}'li? No. (%)
characteristics of study participants
(n =303)* Variable Overall MDS,n=145 AA,n=84 PNH,n=74 P
Mean + SD age 57T+16y 678y 5115y 44+15y 0.0001
(range) (18-90y)  (47-90y) (19-88 y) (18-76 y)
Sex 303 (100) 0.005
Female 200 (66) 83 (42) 59 (30) 58 (29)
Race 211 (70) 0.105
White 195 (92) 92 (47) 48 (25) 55 (28)
Education 216 (71) 0.479
Graduate 74 (34) 42 (57) 15 (20) 17 (23)
degree
College degree/ 122 (56) 47 (39) 35 (29) 40 (33)
some college
High school 18 (9) 8 (44) 5(28) 5(28)
degree
Less than high 2 (1) 1(50) 1 (50) 0
school degree
Employment 216 (71) <0.001
status
Working full 69 (32) 19 (28) 23 (33) 27 (39)
time
Working part 25 (12) 6 (24) 10 (40) 9 (36)
time
Unemployed 25 (12) 4(16) 10 (40) 11 (44)
Disabled 28 (13) 12 (43) 6 (21) 10 (36)
Retired 69 (32) 57 (83) 7 (10) 5(7)
Marital status 216 (70) 0.003
Married 147 (68) 76 (52) 35 (24) 36 (24)
Partner 14 (6) 3(21) 2 (14) 9 (64)
Single 28 (13) 4 (14) 13 (46) 11 (39)
Divorced/ 27 (13) 16 (59) 6 (22) 5(19)
separated/
widow

AA, aplastic anemia; MDS, myelodysplastic syndrome; PNH, paroxysmal nocturnal hemoglobinuria.

*Age was known for 302 patients. For other variables, percentages reflect the number of patients in each group

for which the information was known.

pain and depression were mild in all subgroups, and anxiety
was mild in patients with MDS and moderate in those with
AA and PNH. No significant differences were observed
among the subgroups for any of these symptoms, including
anxiety.

3.4 | Fatigue management strategies used

The most common fatigue management strategies used (at any
frequency) among the entire group during the past month were
preserving energy, physical activity, and naps, and the least
common strategies used were acupuncture, prescription stimu-
lants, and herbal supplements. The overall group reported that

they used vitamins (84%), healthy eating (60%), and physical
activity (49%) three or more times per week. Strategies most
commonly never used were acupuncture (97%), prescription
stimulants (93%), and herbal supplements (86%).

3.5 | Frequency of fatigue management
strategies utilized

The frequency of physical activity (P = 0.033), healthy
eating (P = 0.005), and counseling (P = 0.005) differed
among the subgroups. Those with AA were more likely
to use physical activities three or more times per week
(54%) than were patients with MDS (47%) or PNH (45%),
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TABLE 2 Clinical characteristics of study participants (n = 303)"
No. (%)
Factor Overall MDS, n = 145 AA,n =84 PNH, n = 74 P
Mean time from diagnosis 7.6y 6.6y 7.1y 9.8y <0.001
RBC transfusion in past 90 d 53 (19) 30 (57) 13 (25) 10 (19) 0.320
Platelet transfusion in past 90 d 30 (11) 13 (43) 13 (43) 4(13) 0.075
Received growth factors in past 90 d 64 (24) 41 (64) 14 (22) 9 (14) 0.011
Received erythropoietin in past 90 d 41 (15) 32 (78) 6 (15) 3(7) <0.001
Received granulocyte-colony 18 (7) 9 (50) 3(17) 6 (33) <0.001
stimulating factor in past 90 d
Received granulocyte-macrophage 2 2 (100) 0 0 0.338
stimulating factor in past 90 d
Received oprelvekin in past 90 d 2 2 (100) 0 0 0.338
Previous stem cell transplantation 31 (1D 14 (45) 11 (35) 6(19) 0.549
Received iron transfusion in past 90 d 10 (4) 7(70) 1(10) 2 (20) 0.313
Received no medical/drug therapy in 122 (45) 74 (61) 34 (28) 14 (11) <0.001
past90d
Exercise frequency 260 (86) 125 (48) 70 (27) 65 (25) 0.033
No regular exercise 39 (15) 25 (64) 2(5) 12 (31)
1-2 d/wk 95 (37) 41 (43) 30 (32) 24 (25)
3-4 d/wk 68 (26) 33 (49) 17 (25) 18 (26)
5-7 d/wk 58 (22) 26 (45) 21 (36) 11 (19)
AA, aplastic anemia; MDS, myelodysplastic syndrome; PNH, paroxysmal nocturnal hemoglobinuria; RBC, red blood cell.
“Not all patients answered each question.
TABLE 3 Fatigue and other symptoms overall and by group
Mean (range)
Overall mean Overall
Survey tool (range) severity level MDS, n = 145 AA,n =84 PNH, n = 74 P
FACT-F, n =258 25 (1-52) Severe 25 (5-52) severe 28 (1-52) severe 24 (2-52) severe 0.117
FACT-G, n =252 68 (10-104) i 69 (16-99) 67 (10-99) 67 (28-104) 0.821
FACT-An, n =252 111 (14-184) 4 111 (30-173) 114 (14-178) 109 (40-184) 0.540
BPI, n =259 2 (0-8) Mild 2 mild 2 mild 2 mild 0.386
DASS-Depression, 12 (0-42) Mild 12 (0-42) mild 13 (0-42) mild 12 (0-38) mild 0.972
n=264
DASS-Anxiety, n = 263 10 (0-42) Moderate 8 (0-38) mild 12 (0-42) moderate 10 (0-36) moderate  0.067
DASS-Stress, n = 264 12 (0-40) Normal 12 (0-40) normal 13 (0-40) normal 13 (0-36) normal 0.304

AA, aplastic anemia; BPI, brief pain inventory; DASS, depression anxiety stress scale; FACT, functional assessment of cancer therapy; -An, anemia; -F, fatigue; -G,

general; MDS, myelodysplastic syndrome; PNH, paroxysmal nocturnal hemoglobinuria.

“The higher the score, the better the quality of life.

and fewer patients with AA (3%) never used physical
activity compared with patients with MDS (20%) and
PNH (19%). For healthy eating, 65% with MDS, 57%
with PNH, and 54% with AA practiced this three or more
times weekly and 25% with MDS, 15% with AA, and
12% with PNH never practiced this. Counseling was
never used by 86% with MDS, 82% with AA, and 67%
with PNH (Table 4).

3.6 | Fatigue management strategies
perceived as helpful

Strategies that were perceived as helpful to extremely helpful
(rated 3 through 5) were preserving energy (86%), physical
activity (70%), and naps (68%). Strategies felt to be most un-
helpful (rated 1 or 2) were acupuncture (42%) and counseling
(40%). Strategies that differed among the subgroups (MDS,
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TABLE 4 Fatigue management strategies used®

No. (%)
Management strategy Frequency Overall MDS, n = 145 AA,n=84 PNH, n =74 P
Physical activity 1-2x/wk 95 (37) 41 (43) 30 (32) 24 (25) 0.033
3-4x/wk 68 (26) 33 (49) 17 (25) 18 (26)
>5%x/wk 58 (22) 26 (45) 21 (36) 11(19)
Never 39 (15) 25 (64) 2(5) 12 (31)
Prescription stimulants 1-2x/wk 5Q2) 1 (20) 2 (40) 2 (40) 0.346
3-4x/wk 3(0.3) 0 1 (33) 2 (67)
>5%/wk 94) 3 (33) 4 (44) 2 (22)
Never 231 (93) 114 (49) 60 (26) 57 (25)
OTC vitamins 1-2x/wk 16 (6) 7 (44) 3(19) 6 (38) 0.848
3-4x/wk 24 (9) 10 (42) 8(33) 6 (25)
>5x/wk 113 (44) 58 (51) 28 (25) 27 (24)
Never 103 (41) 47 (46) 29 (28) 27 (26)
OTC herbs 1-2x/wk 8(3) 4 (50) 2 (25) 2 (25) 0.997
3-4x/wk 94 4 (44) 3 (33) 2 (22)
>5x/wk 17 (7) 9 (53) 4 (24) 4 (24)
Never 213 (86) 98 (46) 58 (27) 57 (27)
OTC minerals 1-2x/wk 9(3) 4 (44) 2(22) 3(33) 0.945
3-4x/wk 22 (9) 10 (45) 6 (27) 6 (27)
>5%/wk 74 (30) 39 (53) 19 (26) 16 (22)
Never 143 (58) 64 (45) 40 (28) 39 (27)
Naps 1-2x/wk 80 31) 33 (41) 24 (30) 23 (29) 0.597
3-4x/wk 62 (24) 27 (44) 18 (29) 17 (27)
>5%/wk 66 (25) 33 (50) 19 (29) 14 (21)
Never 49 (19) 28 (57) 9 (18) 12 (24)
Preserving energy 1-2x/wk 70 (27) 25 (36) 27 (39) 18 (26) 0.052
3-4x/wk 69 (27) 36 (52) 16 (23) 17 (25)
>5x/wk 93 (36) 44 (47) 21 (23) 28 (30)
Never 28 (11) 19 (68) 4 (14) 5(18)
Acupuncture 1-2x/wk 512) 1 (20) 1 (20) 3 (60) 0.506
3-4x/wk 1(0.5) 1 (100) 0 0
>5x/wk 1(0.5) 1 (100) 0 0
Never 243 (97) 114 (47) 66 (27) 63 (26)
Meditation 1-2x/wk 58 (28) 20 (34) 11 (19) 27 (47) 0.302
3-4x/wk 18 (7) 5(28) 6 (33) 7(39)
>5%/wk 6(2) 4(67) 1(17) 1(17)
Never 183 (72) 90 (49) 52 (28) 41(22)
Healthy eating 1-2x/wk 54 (21) 13 (24) 21 (39) 20 (37) 0.005
3-4x/wk 58 (23) 29 (50) 17 (29) 12 (21)
>5%/wk 95 (37) 49 (52) 20 (21) 26 (27)
Never 48 (19) 30 (63) 10 (20) 8 (17)
Counseling/support groups 1-2x/wk 42 (17) 13 (31) 9 (21) 20 (48) 0.005
3-4x/wk 4(2) 0 3(75) 1(25)
>5%/wk 4(2) 3(75) 0 1(25)
Never 198 (80) 99 (50) 55 (28) 44 (22)

AA, aplastic anemia; MDS, myelodysplastic syndrome; OTC, over the counter; PNH, paroxysmal nocturnal hemoglobinuria.
“Not all patients answered each question.
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TABLE 5 Fatigue management strategies perceived as helpful®
No. (%)
Management strategy Level of helpfulness” Overall MDS, n = 145 AA,n =84 PNH, n =74 P
Physical activity 1 12 (5) 1(8) 8 (67) 3(25) 0.029
2 57 (25) 20 (35) 21 (37) 16 (28)
3 73 (32) 37 (51) 20 (27) 16 (22)
4 41 (18) 17 (41) 12 (29) 12 (29)
5 46 (20) 27 (59) 8 (17) 11 (24)
Prescription stimulants 1 3(11) 0 1(33) 2 (67) 0.069
2 7 (26) 2 (29) 3(42) 2 (29)
3 7 (26) 1(14) 4 (57) 2 (29)
4 3(11) 0 1(33) 2 (67)
5 7 (26) 3(43) 2 (29) 2 (29)
OTC vitamins 1 10 (6) 6 (60) 2 (20) 2 (20) 0.393
2 47 (29) 19 (40) 13 (28) 15 (32)
3 67 (37) 27 (40) 29 (43) 11 (16)
4 27 (17) 16 (59) 5(19) 6 (22)
5 21 (13) 12 (57) 2 (10) 7 (33)
OTC herbs 1 6 (15) 4(67) 1(17) 1(17) 0.136
2 8 (21) 2 (25) 4 (50) 2 (25)
3 12 (31) 6 (50) 4 (33) 2 (17)
4 5(13) 1 (20) 0 4 (80)
5 8 (21) 5 (63) 1(13) 2 (25)
OTC minerals 1 10 (8) 5 (50) 3(30) 2 (20) 0.755
2 26 (22) 11 (42) 7(27) 8 (31)
3 41 (35) 22 (54) 13 (32) 6 (15)
4 24 (21) 13 (54) 5(21) 6 (25)
5 16 (14) 9 (56) 2(13) 5@31)
Naps 1 6(3) 5(83) 1(17) 0 0.360
2 66 (30) 30 (45) 23 (35) 13 (20)
3 56 (25) 22 (39) 15 (27) 19 (34)
4 49 (22) 24 (49) 11 (22) 14 (29)
5 46 (21) 19 (41) 13 (28) 14 (30)
Preserving energy 1 1(0.4) 0 0 1 (100) 0.287
2 32 (13) 11 (34) 8(25) 13 (41)
3 67 (27) 31 (46) 21 (31) 15 (23)
4 84 (34) 42 (50) 25 (30) 17 (20)
5 63 (25) 30 (48) 14 (22) 19 (30)
Acupuncture 1 2(12) 1 (50) 1 (50) 0 0.823
2 5(30) 1 (20) 2 (40) 2 (40)
3 5 (30) 2 (40) 1 (20) 2 (40)
4 3(18) 2 (67) 0 1(33)
5 2 (12) 1 (50) 0 1 (50)

(Continues)
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TABLE 5 (Continued)
No. (%)
Management strategy Level of helpfulness” Overall MDS, n = 145 AA,n =84 PNH, n = 74 P
Meditation 1 4(5) 4 (100) 0 0 0.031
2 22 (27) 9 (41) 3(14) 10 (45)
3 27 (34) 7 (26) 12 (44) 8 (30)
4 19 (24) 7(37) 2(11) 10 (53)
5 9 (11) 4 (44) 2(22) 3(33)
Eating healthy 1 10 (4) 5 (50) 2 (20) 3 (30) 0.508
2 48 (22) 15 (31) 17 (35) 16 (33)
3 78 (36) 35 (45) 22 (28) 21 27)
4 40 (19) 18 (45) 10 (25) 12 (30)
5 41 (19) 24 (59) 9(22) 8 (20)
Counseling/support groups 1 2(3) 1(50) 0 1(50) 0.557
2 22 (37) 5(23) 6 (27) 11 (50)
3 18 (30) 10 (56) 4(22) 4(22)
4 9(15) 3(33) 3(33) 3(33)
5 9 (15) 4 (44) 1(11) 4 (44)

AA, aplastic anemia; MDS, myelodysplastic syndrome; OTC, over the counter; PNH, paroxysmal nocturnal hemoglobinuria.

“Not all patients answered each question.
°1 = not helpful; 5 = extremely helpful.

AA, and PNH) in terms of patients’ perception of helpful-
ness were physical activity (P =0.029), and meditation
(P =0.031). Eighty percent of patients with MDS, 68% with
PNH, and 58% with AA perceived physical activity as help-
ful to extremely helpful. For meditation, 85% of patients with
AA, 68% of patients with PNH, and 59% of patients with
MBDS perceived it as helpful to extremely helpful (Table 5).

4 | DISCUSSION

Our findings showed that patients with MDS, AA, and PNH
have severe levels of fatigue with decreased QoL. Pain and
depression were mild and anxiety was moderate. The fatigue
management strategies most commonly used at any fre-
quency and perceived to be helpful were energy preservation,
physical activity, and naps. The current study is among the
first to report the most common fatigue management strate-
gies used and patients’ perception of the helpfulness of these
strategies in this population.

There is sparse literature covering fatigue and QoL for
patients with these rare hematologic diseases, with most of
the focus on QoL. A prior prospective study comparing pa-
tients” with their physicians’ assessment of the patient's QoL
showed that fatigue was not a prevalent symptom; however,
physical QoL and energy levels were low.” Transfusion-de-
pendent patients had the worst QoL scores, and multivariable
analysis showed that hemoglobin levels and the presence of

comorbidities were major influences on QoL. In that study,
physicians underestimated the effects of QoL on their pa-
tients. The authors also noted that physicians’ judgment of
the patient's well-being must not be substituted for patient-re-
ported outcomes.”

In another report focusing on 280 high-risk MDS patients,
the three most prevalent symptoms were fatigue (92%), dys-
pnea (63%), and pain (55%). Patients with high levels of
fatigue had greater symptom burdens and poorer QoL than
those with lower levels of fatigue. In addition, patient-re-
ported fatigue severity was more accurate in predicting QoL
than the degree of anemia.'’

Recently, the development and validation of the quality
of life in myelodysplasia scale (QUALMS) were reported.”’
This is a 38-item assessment tool for patients with MDS. A
total of 255 patients were enrolled in an international mul-
ticenter cohort, and findings suggested that QUALMS is
an important tool for assessing QoL in patients with MDS.
Fatigue was ranked as the most important domain.

In patients with PNH, fatigue and decreased QoL were
reported in the original eculizumab trials (TRIUMPH and
SHEPHERD), and improvement in both was noted with treat-
ment with eculizumab.**3! Fatigue and abdominal pain were
reported as relevant issues by Meyers et al* in a small study
of 29 patients with PNH. Consistent with these findings, our
study showed overall severe fatigue among each of the three
disease subgroups. However, our cohort was fairly young,
and some of these patients may have had relatively indolent
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disease, as indicated by their recent treatment status. This
may influence fatigue levels; in an older cohort, we may ex-
pect fatigue to be even more severe. To the best of our knowl-
edge, there are no studies describing fatigue management
strategies used, frequency of use, or perceived helpfulness of
these strategies in patients with these rare disease entities.

Our study has some limitations. It was an observational
study of patient-reported outcomes of three very rare dis-
eases, with data drawn from a large international database,
representing a heterogeneous sample in terms of disease type.
We analyzed results from only a small percentage of the pa-
tients in the database and, and we cannot compare these data
with that of nonresponders. In addition, although the data-
base was large, with more than 17 000 patients and an inter-
national distribution, we do not know how many had recently
interacted or how often they interacted with the website prior
to study initiation. However, these are exceptionally rare dis-
eases, and the success of studying these patients in a larger,
more structured study is extremely difficult. In addition,
although we analyzed responses from only a small fraction
of potentially eligible patients, we were still able to collect
valuable information concerning levels of fatigue and other
common symptoms, methods of coping with fatigue, the
frequency with which specific strategies were used, and pa-
tients” perception of the helpfulness of these strategies. Most
of these variables have never been reported in this population,
so the current study adds valuable insight to the literature.

Furthermore, not every patient answered all questions,
so there were varying numbers in the responses. However,
in a survey study such as ours, this cannot be controlled,
and we cannot know if it introduced bias or significantly
impacted our results. However, considering the rarity of
these diseases, we believe that the information we obtained
gives us additional initial insight into fatigue, fatigue inter-
ventions, frequency of use of these interventions, and the
perception of the helpfulness of these interventions from
these patients.

Another limitation may be the subjectivity of patient-
reported outcomes. These findings cannot be validated.
However, as noted in a previous study, the patient's percep-
tion of the symptom has tremendous value. 2 In fact, patient-
reported outcomes are now heavily used in studies of most
symptoms. Additionally, the tools we used were previously
validated, and all patients responded to the English version of
the specified survey tool.

We also acknowledge the relatively low heterogeneity of
the cohort with regards to race, marital status, and educa-
tion; most patients described themselves as white, married,
and with relatively high levels of education. The influence
of these factors on the results is unknown, and our results
may differ from those representing a more diverse popula-
tion. We did not determine hemoglobin levels at the time the
patients completed the survey tools. However, we do know

that only 19% of patients reported receiving a red blood cell
transfusion in the past 90 days, from which we may infer that
most patients were not transfusion-dependent. This may also
indicate that factors other than hemoglobin levels could con-
tribute to the level of fatigue experienced by these patients.

We can conclude that fatigue is an important symptom in
MDS, AA, and PNH, considering that patients with all three
diseases reported severe levels, and there were no significant
differences among the subgroups. In addition, the strategies
most patients used to cope with fatigue were preserving en-
ergy, physical activity, and naps. Patients’ perception of help-
fulness of these strategies may impact their continued use.
Whether these strategies are beneficial and decrease fatigue
levels need to be studied further. These initial findings are
important in further pursuing methods to address fatigue in
patients with these very rare chronic diseases.

ACKNOWLEDGMENT

This work was presented in part at the 2015 American
Society of Hematology in Orlando, Florida. Authors would
like to thank Erica A. Goodoff, Sr. Scientific Editor, for edi-
torial assistance.

CONFLICT OF INTEREST

There are no conflicts of interest to report.

ORCID

Carmen P. Escalante "= https://orcid.
org/0000-0001-5465-8594

REFERENCES

1. Savage SA, Pulsipher MA, Romano A, Berlyne D. Aplastic
Anemia & MDS International Foundation (AA&MDSIF): bone
marrow failure disease scientific symposium 2012. Leuk Res.
2013;37(7):848-851.

2. Vardiman JW, Thiele J, Arber DA, et al. The 2008 revision of
the World Health Organization (WHO) classification of myeloid
neoplasms and acute leukemia: rationale and important changes.
Blood. 2009;114(5):937-951.

3. Ma X, Does M, Raza A, Mayne ST. Myelodysplastic syn-
dromes: incidence and survival in the United States. Cancer.
2007;109(8):1536-1542.

4. Aul C, Gattermann N, Schneider W. Age-related incidence and
other epidemiological aspects of myelodysplastic syndromes. Br J
Haematol. 1992;82(2):358-367.

5. Rollison DE, Howlader N, Smith MT, et al. Epidemiology of myel-
odysplastic syndromes and chronic myeloproliferative disorders in
the United States, 2001-2004, using data from the NAACCR and
SEER programs. Blood. 2008;112(1):45-52.

6. Doll DC, List AF. Myelodysplastic syndromes. West J Med.
1989;151(2):161-167.


https://orcid.org/0000-0001-5465-8594
https://orcid.org/0000-0001-5465-8594
https://orcid.org/0000-0001-5465-8594

ESCALANTE ET AL.

.. 553
Cancer Medicine _ —WI LEYJ—

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Foucar K, Langdon RM 2nd, Armitage JO, Olson DB, Carroll TJ
Jr. Myelodysplastic syndromes A clinical and pathologic analysis
of 109 cases. Cancer. 1985;56(3):553-561.

Jansen AJ, Essink-Bot ML, Beckers EA, Hop WC, Schipperus
MR, Van Rhenen DJ. Quality of life measurement in patients
with transfusion-dependent myelodysplastic syndromes. Br J
Haematol. 2003;121(2):270-274.

Meyers CA, Albitar M, Estey E. Cognitive impairment, fatigue,
and cytokine levels in patients with acute myelogenous leukemia
or myelodysplastic syndrome. Cancer. 2005;104(4):788-793.
Young NS. Acquired aplastic anemia. Ann Intern Med.
2002;136(7):534-546.

Wallerstein RO, Condit PK, Kasper CK, Brown JW, Morrison FR.
Statewide study of chloramphenicol therapy and fatal aplastic ane-
mia. JAMA. 1969;208(11):2045-2050.

Ford CE,HamertonJL,Barnes DW, LoutitJF.Cytologicalidentifi-
cation of radiation-chimaeras. Nature. 1956;177(4506):452-454.
Gulbis B, Eleftheriou A, Angastiniotis M, et al. Epidemiology of
rare anaemias in Europe. Adv Exp Med Biol. 2010;686:375-396.
Borowitz MJ, Craig FE, Digiuseppe JA, et al. Guidelines for the di-
agnosis and monitoring of paroxysmal nocturnal hemoglobinuria
and related disorders by flow cytometry. Cytometry B Clin Cytom.
2010;78(4):211-230.

Schrezenmeier H, Muus P, Socie G, et al. Baseline characteristics and
disease burden in patients in the international paroxysmal nocturnal
hemoglobinuria registry. Haematologica. 2014;99(5):922-929.
Socie G, Mary JY, de Gramont A, et al. Paroxysmal nocturnal hae-
moglobinuria: long-term follow-up and prognostic factors. French
Society of Haematology. Lancet. 1996;348(9027):573-5717.
Naithani R, Mahapatra M, Dutta P, Kumar R, Pati HP, Choudhry
VP. Paroxysmal nocturnal hemoglobinuria in childhood and ado-
lescence—a retrospective analysis of 18 cases. Indian J Pediatr.
2008;75(6):575-578.

Ware RE, Hall SE, Rosse WF. Paroxysmal nocturnal hemoglo-
binuria with onset in childhood and adolescence. N Engl J Med.
1991;325(14):991-996.

Efficace F, Gaidano G, Breccia M, et al. Prevalence, severity and
correlates of fatigue in newly diagnosed patients with myelodys-
plastic syndromes. Br J Haematol. 2015;168(3):361-370.
Mortimer JE, Barsevick AM, Bennett CL, et al. Studying can-
cer-related fatigue: report of the NCCN Scientific Research
Committee. J Natl Compr Canc Netw. 2010;8(12):1331-1339.
Caocci G, La Nasa G, Efficace F. Health-related quality of life and
symptom assessment in patients with myelodysplastic syndromes.
Expert Rev Hematol. 2009;2(1):69-80.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Efficace F, Santini V, La Nasa G, et al. Health-related quality of
life in transfusion-dependent patients with myelodysplastic syn-
dromes: a prospective study to assess the impact of iron chelation
therapy. BMJ Support Palliat Care. 2016;6:80-88.

Oliva EN, Finelli C, Santini V, et al. Quality of life and physi-
cians’ perception in myelodysplastic syndromes. Am J Blood Res.
2012;2(2):136-147.

Pinchon D, Stanworth S, Doree C, Brunskill S, Norfolk D. Quality
of life and use of red cell transfusion in patients with myelodys-
plastic syndromes. Am J Hematol. 2009;84:671-677.

Cella D. The Functional Assessment of Cancer Therapy-Anemia
(FACT-An) Scale: a new tool for the assessment of outcomes
in cancer anemia and fatigue. Semin Hematol. 1997;34(3 Suppl
2):13-19.

Cleeland CS, Ryan KM. Pain assessment: global use of the Brief
Pain Inventory. Ann Acad Med Singapore. 1994;23(2):129-138.
Lovinbond SH, Lovibond P. Manual for Depression, Anxiety and
Stress Scales, 2nd edn. Sydney, Australia: Psyhology Foundation
of Australia; 1995.

Brown TA, Chorpita BF, Korotitsch W, Barlow DH. Psychometric
properties of the Depression Anxiety Stress Scales (DASS) in clin-
ical samples. Behav Res Ther. 1997;35(1):79-89.

Abel GA, Efficace F, Buckstein RJ, et al. Prospective interna-
tional validation of the Quality of Life in Myelodysplasia Scale
(QUALMS). Haematologica. 2016;101(6):781-788.

Hillmen P, Young NS, Schubert J, et al. The complement inhibi-
tor eculizumab in paroxysmal nocturnal hemoglobinuria. N Engl J
Med. 2006;355(12):1233-1243.

Brodsky RA, Young NS, Antonioli E, et al. Multicenter phase 3
study of the complement inhibitor eculizumab for the treatment
of patients with paroxysmal nocturnal hemoglobinuria. Blood.
2008;111(4):1840-1847.

Meyers G, Weitz I, Lamy T, et al. Disease-related symptoms re-
ported across a broad population of patients with paroxysmal noc-
turnal hemoglobinuria. Blood. 2007;110(11):3683.

How to cite this article: Escalante CP, Chisolm S,
Song J, et al. Fatigue, symptom burden, and health-
related quality of life in patients with myelodysplastic
syndrome, aplastic anemia, and paroxysmal nocturnal
hemoglobinuria. Cancer Med. 2019;8:543-553. https://
doi.org/10.1002/cam4.1953



https://doi.org/10.1002/cam4.1953
https://doi.org/10.1002/cam4.1953

