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Abstract

Background: Until recently, treatment options were limited for patients with acute myeloid leukemia and myel odysplastic
syndrome (AML and MDS) who are ineligible for intensive chemotherapy. Owing to the condition’s rapid progression, it is
difficult to identify what is most important to patients when making treatment decisions. Patients' needs can be better addressed
by gaining a deeper understanding of their perspectives, which is valuable in the decision-making process. The Food and Drug
Administration recently encouraged the use of social mediaasatool to gaininsight on patients’ perspectives regarding symptoms
experienced and the impacts of their disease.

Objective: This study aimed to use disease-specific social media posts by patients with AML or MDS who are ineligible for
intensive chemotherapy and their caregivers to capture factors they feel are most important, and to provide current evidence to
inform and characterize these perspectives.

Methods: Posts by patients with AML or MDS and their caregivers were extracted from publicly available discussions on 3
large AML- or MDS—specific sites. These posts were manually reviewed to only include patients who areineligible for intensive
chemotherapy. A total of 1443 posts from 220 AML patients/caregivers and 2733 posts from 127 MDS patients/caregivers met
the study inclusion criteria. A qualitative data analysis (QDA) of a sample of 85 patients /caregivers posts was conducted to
identify themes, and a targeted QDA of posts from 79 users focused on treatment decision discussions. Posts were manually
reviewed, and relevant text segments were coded and grouped into categories and overall themes.

Results. Eighty-six percent (73/85) of usersin the overall QDA had relevant information about the key objectives. The most
commonly discussed treatment experience theme was the humanistic burden of AML or MDS in terms of emotional/physical
impact and impact on family (86%, 63/73 of users), followed by treatment decisions (56%, 41/73) and unmet needs (50%, 37/73).
In the QDA of treatment decisions, 60 posts from 45 users contained relevant information. Patients commonly reported the desire
to reach specific milestones, including birthdays and weddings. They wished for a better quality of life over quantity of life, did
not want the risk of suffering from side effects, and expressed a clear preference to be at home rather than in a hospital or care
home.

Conclusions: This study was a novel application of disease-specific social media. It highlighted experiences in the current
treatment of AML and MDS, including information gaps, patient/caregiver uncertainty, and the importance of understanding
patients /caregivers’ goals and opinions. A clear finding from this research was the importance of reaching certain personal life
goasand being at home with family and friends. The analysis showed that patients/caregiversface additional challenges, including
humanistic impacts and alack of information regarding treatment options.
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Introduction

Background

Myel odysplastic syndromes (MDSs) constitute a heterogenous
group of hematopoietic stem cell disorders [1] in which the
bone marrow produces immature white blood cells, red blood
cells, platelets, or acombination of al three. MDS can berapidly
progressive and is associated with arisk of evolution into acute
myeloid leukemia (AML) [2]. AML, an orphan disease, is an
aggressive cancer of the blood, consisting of a group of
relatively well-defined hematopoietic neoplasms|[1]. Thedisease
begins as abnormal blood cells that are produced in the bone
marrow and can spread throughout the circulatory system and
beyond if not diagnosed and treated quickly [3]. Both AML and
MDS are hematol ogic diseasesthat generally affect ol der adults;
they are uncommon before the ages of 45 and 50 years and are
most commonly diagnosed in patients who arein their late 60s
or 70s[4,5].

The annua incidence of AML in the United States is
approximately 3.75 cases per 100,000 people, and theincidence
rate of MDS is approximately 3.30 cases per 100,000 persons
[1]. White men have the highest incidence of MDS (6.9 cases
per 100,000 people) [6]. In 2018, there were an estimated 19,520
new cases of AML, and there are approximately 14,275 new
cases of MDS annually according to datafrom 2010 to 2014 in
the United States[6]. The number of new cases diagnosed each
year is likely to increase as the size of the elderly population
increases.

Prognosisis poor for patientswith AML and MDS, and effective
treatment options are limited. Prognosis for AML generally
decreases rapidly with age—5-year survival in adults is
estimated to be around 24%; however, this drops to less than
5% in individuals aged 65 years and older [7]. The treatment
approach for MDS depends on severa factors, including the
type and risk group of MDS and the patients' age and overall
health. Most diagnosed patients are older or in poor health and,
thus, are not suitable candidates for astem cell transplant, which
ispotentialy the only cure for MDS. Alternative treatments for
MDS, such as supportive care (transfusions or blood cell growth
factors) along with chemotherapy, serve only to relieve
symptoms and avoid complications and side effects. The
standard treatment for patients with AML is intensive
chemotherapy, typically involving cytarabine-based regimens,
with the goa being to achieve complete remission. Intensive
chemotherapy commonly requires prolonged hospitalization as
it is associated with severe myel osuppression and an increased
risk of treatment-related mortality. As a conseguence, elderly
patients with AML who present with poor performance status
and/or comorbidities are generally not considered candidates
for intensive chemotherapy because the risks are thought to
outweigh the benefits. Until recently, treatment optionsfor these
patients were limited to clinica trials, nonintensive agents
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(hypomethylating agents or low-dose cytarabine), or best
supportive care [8]. Reported treatment patternsin older AML
patients vary; however, estimates using datafrom 2000 to 2014
suggest that only 40% to 60% of these patients receive any
therapy for their disease[9], in part, because of alack of options,
but other reasons are not well understood [10,11].

Owing to poor prognosis and limited treatment options for
patients with AML and MDS ineligible for intensive
chemotherapy, there are corresponding unmet medical needs.
These conditions also impair patients’ health-related quality of
life (HRQoL) and are associated with high symptom burden
[12]. Petients' needs can be better addressed by gaining adeeper
understanding of their perspectives on the disease, treatment
options, and theimpact of both on their lives and those of their
caregivers. Thisinformation isvaluablein the decision-making
process—including end-of-life treatment decisions—but is
challenging to capture using traditional methods or data sources
(eg, electronic medical records and patient questionnaires)
because of the rapid progression of the disease and patients
age at diagnosis. Recent studies have highlighted the need to
evaluate patient-reported outcomes for symptoms of AML or
MDS to outline areas of focus for clinicians and researchers
[13-15]. However, studies assessing experiences, preferences,
and perspectivesregarding treatment decisionsfor patientswith
AML or MDS are scarce, especially for thosewho areineligible
for intensive chemotherapy [16,17]. Those studies are crucial
to better inform drug discovery and regulatory decisions and
imperative for improving the patient experience.

Disease-specific platforms (eg, patient forums and discussion
boards) on social media represent a virtual community where
patients and their caregivers spontaneously share experiences
and perspectives related to their disease and treatments. This
information can provide an instant snapshot of the current
humanistic and economic burden of illness in patients with
AML or MDSand provideinsight into therationa e for patients
treatment decisions. The Food and Drug Administration
reinforced this idea in June 2018, when it made
recommendations encouraging the use of social mediato shed
light on the patient’s perspectives regarding symptoms and
impacts of their diseases, stressing the opportunity to inform
medical product development and enhance regulatory decision
making [18].

Objectives

The objective of this study was to use socia media on
disease-specific platforms to identify themes related to disease
and treatment experiences of patients with AML or MDS who
areineligible for intensive chemotherapy and their caregivers.
It aimed to capture the most important factorsthat drive patients
treatment decisions by identifying patients’ priorities and their
reasons for pursuing certain types of treatments over others,
including preferences in end-of-life situations.

JMed Internet Res 2019 | vol. 21 | iss. 11 | €14285 | p. 2
(page number not for citation purposes)


http://dx.doi.org/10.2196/14285
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Methods

Data Source

Aninitial search of disease-specific social mediawas conducted,
focusing on the feasibility of addressing the study objectives
(finalized on April 23, 2018). The search strategy focused on
identifying AML and MDS-specific social media forums and
discussion boards, using key search terms such as AML patient
forumand MDSpatient discussion. An exhaustivelist of search
terms used can be found in Multimedia Appendix 1.

Generic social media sites such as Facebook, Google+, and
Twitter were not considered because of the added complication
of filtering out irrelevant material and because accessto datais
governed by complex termsand conditions and dataaccessfees.
Searches were conducted using US and UK Google search
engines, the first 5 pages of results were screened by title, and
relevant forumswere summarized. The searchesyielded 41 sites
for consideration for use in the study, which were assessed based
on the following criteria:

«  Each user has a username within the site, and the user can
be easily classified as either a patient with AML or MDS
or their caregiver/family member. The site topic must be
clear, and posts must be specific to AML or MDS.

« Theinformation contained in the forum must be relevant
to the key study objectives (ie, disease symptoms and
impacts on patients HRQoL , treatment sequence, treatment
patterns, adverse events [AES], and impact on caregivers).

«  Theforum site must be active and contain posts from recent
years.

«  Theinformation must be posted in English.

- Material isfreely availablefor anyoneto find and read, and
no registration is required.

« Posted content must be programmatically retrievable,
without any restrictionsfrom the site’s data protection terms
and conditions.

Of the 41 sites identified during the initial search, 19 met the
selection criteria. The following 3 forum sites with the highest
number of posts were selected for this study:

1. AML Online Support Group: an active discussion group
for patientswith AML—visitorsto thesiteare mainly from

Textbox 1. Inclusion criteria.

Booth et d

India, the United States, Pakistan, Indonesia, and Canada
[19,20].

2. MacMillan Cancer Support: AML Online Forum: asupport
and discussion group for AML patients—visitorsto thesite
are predominantly located in the United Kingdom but are
also inthe United States, India, Canada, and Australia[21].

3. MDSFoundation: MDS Patient Message Board: aplatform
where patients are encouraged to ask questions and get
answersfromfellow patientsor MDS experts—the majority
of itsvisitors are from the United States [22].

Social M edia Content Extraction and Data Prepar ation

Data extraction algorithms specific to each site were written in
the R computational programming language (version 3.5.1[23])
to extract posts programmatically from each site. Data extracted
included username, post content, thread title, date of the post,
and URL. A total of 44,456 posts (AML=21,654 and
MDS=22,802) were extracted from 7811 users (AML=6373
and MDS=1438).

All data were programmatically deidentified at the time of
extraction, and postal codes and addresses, email addresses,
Web links, and tel ephone numberswere all removed. Following
extraction, the datawere processed and cleaned. Duplicate posts
and non-Unicode Transformation Format-8 characters were
removed. Misspellings were corrected using a dictionary of
known misspellings in diseaserelated social media data
compiled by the authors. The R hunspell package [24] wasthen
used to identify additional misspellings. Despite these efforts,
it is possible that some misspellings remained in the final data.
Data were then assembled into individual user posting history
filesin .txt file format. These files contained all post content
from each user chronologically. Extracted posts with the
username deleted user could not be assigned to user posting
histories. Therefore, these were retained asindividual postsand
assumed to beindividual users.

Study Population

This study focused on patients with AML or MDS who were
ineligible for intensive chemotherapy and their caregivers. The
inclusion and exclusion criteria are provided in Textboxes 1
and 2, respectively. Intensive and nonintensive chemotherapies
arelisted in Textbox 3.

« Patients/caregiversof patientswith acute myeloid |eukemia/myel odyspl astic syndrome who mention that they receive a nonintensive chemotherapy

. Patients/caregivers of patients with acute myeloid leukemia/myelodysplastic syndrome who mention that they are not treated with intensive

chemotherapy

. Patients/caregivers of patients with acute myeloid leukemia/myelodysplastic syndrome who mention that they are treated with an intensive

chemotherapy at alow dose

. Patients/caregivers of patients with acute myeloid leukemia/myelodysplastic syndrome who mention that they are ineligible for intensive

chemotherapy

http://www.jmir.org/2019/11/e14285/
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« Patients/caregivers of patients with acute myeloid leukemia/myel odysplastic syndrome who mention that they are treated with an intensive

chemotherapy and who do not mention dose

« Patients/caregiversof patientswith acute myeloid leukemia/myel odysplastic syndrome who mention that they have been treated with an intensive
chemotherapy and who do not mention that they are no longer eligible to receive it

« Patients/caregivers of patients with acute myeloid leukemia/myel odysplastic syndrome for whom treatment received is not clear

Textbox 3. Chemotherapy treatments used to treat acute myeloid leukemia and myelodysplastic syndrome by intensity used in consideration of
inclusion/exclusion criteria. Brand names are listed in parentheses for each generic drug.

Intensive chemotherapy treatments

«  Amsacrine (Amsidine)

o Arsenic trioxide (Trisenox)

«  Cytarabine (cytosine arabinoside and high-dose cytarabine)
«  Daunorubicin (Cerubidin)

«  Etoposide (Eposin, Etopophos, and VePesid)

o Fludarabine (Fludara)

«  Gemtuzumab ozogamicin (Mylotarg) + intensive chemotherapy
« ldarubicin (Zavedos)

«  Mitoxantrone

«  Tioguanine (thioguanine and 6-tioguanine)

«  Tretinoin (Vesanoid and all-trans retinoic acid)

Nonintensive chemotherapy treatments

« Azacitidine (Vidaza)

«  Decitabine (Dacogen)

«  Gemtuzumab ozogamicin (Mylotarg)

«  Low-dosecytarabine

Sample Size and Saturation of Emerging Themes

Saturation (the point at which no new significant themes emerge
from the analysis) was judged and assessed by the research
team. At various points throughout the analysis, the team
discussed and decided to either add more samples (patient
posting histories) from the generated pool of 347 study-eligible
patients or stop those analysesiif it was felt that saturation had
been reached. This was independently done on an
objective-by-objective basis.

User Classification

From the user posting histories compiled, an initial sample of
posts from approximately 11.42% (892/7811) of randomly
selected userswas manually reviewed to determine whether the
user met the inclusion criteria. The decision to include or
exclude a user was based on phrasesin post content (ie, “I have

http://www.jmir.org/2019/11/e14285/

AML and am not eligiblefor intensive chemo”), and discussion
of receiving one of the therapiesis listed in Textbox 3.

User Selection

For theidentification of themesrelated to disease and treatment
experiences of patients, the research team judged that saturation
had been reached and stopped further analysis at 80 AML user
posting historiesand 5 MDS user posting histories. Searchterms
relevant to end-of-life decisions were generated (details can be
found in Table 1) to capture the most important factors that
drive treatment decisions for patients, focusing on those that
would help address the study objectives; posts containing any
1 of these search termswereincluded. For the research objective
on treatment decisions, it was felt that saturation had not been
reached. Therefore, posts of usersincluded following the manual
classification were further searched to maximize the relevant
content available for analysis, and only those that contained
specific search termslisted in Table 1 wereincluded (79 users).
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Table 1. Search termsused in targeted qualitative analysis.
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Category Search terms

End-of-life end of life, palliative, hospice, comfort care, and passed away

Treatment no more treatment, stop treatment, not having any treatment, stopped treatment, no longer having
treatment, and withdrawn

Chemotherapy no more chemo, stop chemo, not having any chemo, stopped chemo, and no longer having chemo

Living longer quality of life, keep living, live longer, stop living, determined, worth living, keep fighting, living for,
more options, affairs sorted, come home, came home, be at home, and now at home

Analysis Results

Following the manual review of poster history files, qualitative
dataanalysis (QDA) was undertaken for each of the objectives.
Posts were qualitatively reviewed in the R Quadlitative Data
Analysis Package. Thematic analysis was used, taking a
top-down approach to data, using hypothesis coding (themes
and codes determined a priori) to develop a coding dictionary
based on the key objectives[25]. Text segments relevant to the
objectives were highlighted, and open coding was used to add
codes based on reviewed data. The occurrence of themes was
summarized using descriptive statistics.

Study Population

The posting histories of 892 users (AML=608 and MDS=284)
including 20,265 posts (AML=15,435 and MDS=4830) were
manually reviewed against the inclusion and exclusion criteria
of the study, and, ultimately, 347 users (AML=220 and
MDS=127) and 4176 posts (AML=1443 and MDS=2733) were
included in the study. For the qualitative review, the 85 users
included in the study contributed 1152 posts (AML=1132 and
MDS=20). Of the 85 users, 73 (AML=68 and MDS=5) had
postsrelevant to the study. For the targeted qualitative analysis,
79 users (AML=40 and MDS=39) had posts containing the
search terms, and on manual review of posts, 45 users (AML=27
and MDS=18) had posts relevant to the study objectives. For
further details, see Figure 1.

Figurel. Study flow. AML: acute myeloid leukemia; MDS: myelodysplastic syndrome.
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Identified Themes Related to Disease and Treatment

Experiences
The following 5 overarching themes were identified from the

Table 2. Themes mentioned by the largest proportion of users.
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results of the QDA: humanistic burden, treatment decisions,
unmet needs, life milestones, and economic burden. The number
and proportion of users mentioning each theme are shown in
Table 2.

High-level themes/subthemes Description

Users discussing themes, n (%)

Overall QDA? (N=73)

Humanistic burden

Impact on social life, impact on family, inability to do day-to-day

63 (86)

activities, physical impact, and psychological impact

Treatment decision® Reasons for declining or not having treatment, reasons for pursuing

41 (56)

one treatment over another, and stakeholders involved in the treat-

ment decision

Unmet needs
treatment options

Life milestones

Emotional support, management of symptoms and side effects, and

Spending time at home during the end-of-life period, putting affairs

37 (50)

14 (19)

in order, and family and social events

Economic burden
Treatment decision-targeted QDA (N=45)

Headlth-related quality of life
and being able to socidize

Home and family
family

Physician decision
Petient and family wishes

Affairsin order

Medical expenses, travel expenses, and inability to work

Severity of side effects, ability to leave hospital, ability to travel,

Being at home, reaching specific events, and spending time with

What the physician thinksisthe best treatment option for the patient
What the patient and their family want to do regarding treatment

Finances, childcare, and writing wills

9(12)

20 (44)

19 (42)

5(11)
4(9
4(9)

3QDA: qualitative data analysis.

BA total of 16 users included in the overall QDA had posts in the targeted treatment decision search; therefore, the total number of users mentioning
the treatment decision theme in the study was 70. However, as no targeted search was conducted for the other themes, this number is not compared in

the table above.

Humanistic Burden

The humanistic burden of AML and MDS was felt strongly by
patients and caregivers and sometimes affected daily activities
and HRQoL. Patientswith AML or MDSwere mostly burdened
by physical impacts of the disease and/or treatment and most
frequently mentioned feeling fatigue or weakness, followed by
experiencing infections and fever. Patients experienced AEs
that included coughing, headaches, loss of appetite (and
subsequent weight loss), nausea and vomiting, pain, mouth
blisters, nose bleeds, and hair loss. Many of these impacted
daily activities such as eating, sleeping, and going out:

My mother is very frail and suffers with fatigue. She

also has an infection so her doctors are holding off

on any chemotherapy. [Caregiver]
Posts by patients with AML or MDS revealed various
psychological and emotional impacts of the disease. On
diagnosis, many patients felt scared and anxious about their
upcoming treatment. Many patients and their caregivers were
unfamiliar with the disease before diagnosis, and they were | eft
feeling confused because of their lack of knowledge about the
disease and treatment options; in turn, this made them more
likely to feel desperate and hopeless. The disease and/or

http://www.jmir.org/2019/11/e14285/

treatment sometimes took atoll on patients' cognitive abilities,
affecting their concentration and memory aswell astheir mood:

| am very anxious at the moment and am not sleeping
because | am waiting for my test results. I'm scared
that | may not have much longer left. [Patient]

Every day | feel fatigued, cannot concentrate and
generally feel down. I’ ve also begun to struggle with
anger. [Patient]
When my treatment stopped | was on the verge of
having a breakdown, and since then have also been
diagnosed with depression and PTSD. | also struggle
dleeping and with nightmares so | am taking
anti-depressants. [Patient]
Family membersfelt anincreasing responsibility to share caring
duties and to provide emotional and financial support for patients
with AML or MDS. The emotiona impact on family was
described as heartache, feelings of stress, confusion, fear, and
guilt. Ascaregivers, patients families sometimes had to assume
additional responsibilities such as making decisions on behalf
of the patient, looking after the home, handling paperwork, and
taking care of the patient and other relatives. This additional
pressure on caregivers sometimesimpacted their emotional and
psychological well-being aswell:

JMed Internet Res 2019 | vol. 21 | iss. 11 | e14285 | p. 6
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| havefelt desperate and helpless, and | find it difficult
to talk to friends about. It’s difficult to manage visits
to the hospital as well at the same time as working.
[Caregiver]

| feel that | am useless to my husband, who now has
to carefor the children, meand manage our finances.
| worry that he will resent me. [Patient]

Treatment Decisions

Theresults of the QDA further categorized treatment decisions
into the following 5 subthemes: HRQoL, home and family,
physician decision, patient and family wishes, and putting affairs
in order. The number and proportion of users mentioning each
theme are provided in Table 2. The themes mentioned by the
largest proportion of users were HRQoL and home and family
(20/45, 44% and 19/45, 42%, respectively). The themes
mentioned less commonly were patient and family wishes and
putting affairs in order (both were 4/45, 9%).

Patients who discussed reasons for declining or not receiving
chemotherapy and the stakeholders involved in the decision
commonly mentioned avoiding potential AEs to maintain
HRQoL as an important factor in their decisions. Patients (and
their caregivers) expressed that they would rather have a better
HRQoL over quantity of life and did not want to take the risk
of suffering from side effects in the time they had left; as a
result, some patients preferred not to receive treatment:

The doctors decided not to give him more
chemotherapy the side-effects outweighed the benefits
and threatened his life [...] the physician offered a
chemotherapy with no side effects, but he does not
want the risk. He is stronger and on good days we
walk and go for drives, but he does get tired.
[Caregiver]

My mom said that the quality of her lifeisa priority
over quantity. because of this she does not want to
try the azacitiding[...] it makes me sad but her
decision makes sense and | respect it. [Caregiver]

In many cases, it was the physician who decided that a patient
would not receive any treatment. Sometimes this aligned with
the wishes of the patient and family; however, in some posts,
it was clear that the patient/caregiver disagreed with the
physician. They felt that the physicians did not want to fight
the disease for the same amount of time as they did:

It felt like the doctors gave up before the patient did,

so | kept fighting with my father and for my father.

[Caregiver]
For patients who discussed the reasons for pursuing certain
types of treatments over others and the stakeholders involved
in this decision, the most commonly reported reason for
choosing acertain treatment was the desire for the patient to be
at home rather than in a hospital or care home; this was
expressed by both patients and caregivers. Treatmentsthat allow
patients to be at home and offer a comparable prognosis were
the preferred option:

She has the option to go to a hospital closer to home
and be able to go home every day. She said that all

http://www.jmir.org/2019/11/e14285/
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shewantsisto beableto go home. Thischemotherapy

treatment will let her go home and give her as good

prognosis. [Caregiver]
Aswould be expected, physicians' opinions played animportant
rolein pursuing aparticular treatment. Caregiversdid not always
agree with the treatment decision recommended by the
physicians, and in some cases, felt that physicians were going
too far and compromising the patients’ quality of life (QoL).
The patient’s own wishesregarding their treatment—to explore
all options and fight until the very end or to stop
treatment—were also an important factor:

He had multiple rounds of azacitidine he isn't
improving [...] it seems like my father is their
experiment, the doctors were offended when | said
this. But hishealth and life quality has gone downhill
and | amtired and annoyed and don’t know what to
do. [Caregiver]

My grandmother often felt weak, or wasin pain, some
days she cried or was confused, but, despite this, she
did not succumb to it. Now, she’'s on a ventilator in
the hospital and | am fighting for her wish.
[Caregiver]

Unmet Needs

Patients and their caregivers expressed that they had run out of
options or that there were not enough treatments available to
them. Thelack of treatmentsfor elderly patientswasa so atopic
of discussion, and some patients and caregivers expressed a
view that age should not interfere with a patient’s ability to
obtain treatment:

There aren't a lot of solutions and no miracle drug.

[Petient]
Other posts identified the view that there was a lack of
information and support from physicians. Some patients and
caregivers expressed that they felt like their physicians did not
provide adequate details needed for them to make informed
decisions regarding treatments. Patients and caregivers aso
indicated a lack of empathy from physicians, which was
perceived by them asthe physiciansrefusing to continuetreating
the patients:

His results are being sent for a second opinion and
so we can find a new doctor. our current oncologist
isn't helpful or supportive. [Caregiver]

The doctor point-blank told her they wouldn’t
resuscitate if something happened, almost like saying
there was no point. [Caregiver]

Patients and caregivers reported receiving inadequate
information about specific treatments. Some mistakenly thought
that the treatment would be apotential cure, and this sometimes
led to disappointment and uncertainty regarding the effectiveness
of the treatment and its impact on survival:

| was wrong thinking this was what would cure me,
which was a stupid thought, rather than an
opportunity to live. [Patient]

No one is really sure how this treatment works,
everything occurred so fast and wasn't explained
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well, don't know whether it's because she doesn’t
know how it works. [Caregiver]

Overall, patients and caregivers expressed that there was alack
of information being provided to them regarding prognosis.
They were often uncertain about what they had been told and
needed clarity on the meaning of poor prognosis. Caregivers
particularly mentioned alack of warning about the potential for
the disease to progress extremely rapidly and the way thiscould
affect the patient. Some caregivers indicated that they would
have made different decisions had they known this:

Doctors said he isn't a candidate for high-dose
chemotherapy so instead he's getting a milder dose
and he has a poor prognosis. what does this mean?
[Caregiver]

I’m trying to research disease progression because
we' ve all been given broad ranges of days, weeks, or
months. [Caregiver]

When | went to see her at the hospital she didn’t
recognize me. | didn’t expect this, nor did | think it
would happen. [Caregiver]

Life Milestones

Patient priorities and preferences in end-of-life situations
revolved around being able to spend time with family/friends
and was extremely important to both patients and caregivers.
This included making the most of the time Ieft or fulfilling the
desire to spend their final moments with loved ones. Many
patients wished to live long enough to reach a specific event
(eg, wedding, Christmas, and birthday), and less frequently,
they wanted to survive a specified amount of time that was not
tied to a specific occasion:

It was his wish to live until Christmas and our
wedding anniversary. he died in peace at home just
when he wanted. [Caregiver]

We have a vacation booked soon and we clearly want
togo, it'sinanother country. it'sthe only opportunity
we get to see our daughter a year. [Patient]

Today was sad because there are no plans to bring

my father home. i had hopes and plans of being

together asa family for the weekend and things being

normal. [Caregiver]
Patients had to balance accomplishing certain tasks with the
impact a treatment would have on their mental and physical
capacity to conduct such tasks. Many patients prioritized putting
their affairsin order in preparation for when they passed away,
including finances (selling houses and settling bills), funeral
plans, and arrangement for their family members:

| keep deteriorating. | am sorting out our assets, our
land isbeing sold, | found new homesfor our children
and am taking care of my husband. [Patient]

Itisastrange situation: planning my funeral, writing
my obituary, and taking care of other affairs, all while
fighting with all of my power to live. [Patient]
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Economic Burden

The economic burden of AML or MDS was not frequently
mentioned in the analyzed posts. When it was discussed,
however, topics related to a lack of income because of the
patient’s physical inability to work, caregivers not being able
to work their standard hours because of additional pressures,
and costs of treatment:

As a carer it's very difficult, and sometimes | feel
desperate, | havelost my job and now have to manage
financial pressurestoo. [Caregiver]

Discussion

Principal Findings

Patients' perspective is a vital component to understanding
treatment decisions patients make and better informing future
decisions. The treatment landscape for patients with AML or
MDS particularly lacks this frame of reference. Previous
research has examined the definition of patients with AML or
MDS who areineligible for intensive chemotherapy, available
treatment options, end-of-life care, and health care resource
utilization [26-29]. However, no published research, to the best
of our knowledge, has investigated patient preferences for
treatment of this population or has explored the use of social
media via disease-specific forums to research the experiences
of these patients and their caregivers. This study was a novel
design that combined the use of unstructured social media text
and natural language processing with an established text analysis
technique, QDA to attempt to better characterize and understand
the perceptions and priorities of patients with AML or MDS
who are not eligible for intensive chemotherapy.

Although the focus of this study was patients with AML who
are not eligible for intensive chemotherapy, some findings
agreed with those of previoudly published studiesthat surveyed
the more general AML population. The burden of physical
impacts of the disease and/or treatment, including fatigue and
weakness, infections, and fever, was frequently reported in this
study and in published works that examined similar impacts
[30,31]. This study aso showed how important psychological
and emotional impacts (eg, anxiety, depression, fear, and
confusion) were to patients. These impacts were often caused
by a lack of knowledge of the condition and its treatment or
anticipated test results; these aspects were also reflected in
previous studies [31].

Social mediaalso provide caregivers and family memberswith
awider platform to discuss how they are impacted. This study
demonstrated the impact on these individuas who were
burdened by additional responsibilities to manage the patient’s
affairs on top of their usua roles and duties. In turn, these
burdens sometimes had a negative effect on the emotional and
psychological well-being of the caregivers.

The study indicated that patients felt there was a lack of
treatment options and did not feel that age alone should be a
reason to not receive a particular treatment. There was aso a
clear theme around ageneral lack of information and knowledge
regarding the condition and treatment options, resulting in the
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feeling that the patients and caregivers were unable to make
fully informed decisions.

This study provided a unique perspective on the experiences
and views of patients dealing with end-of-life situations, a
situation not easily explored with a survey-based approach.
Patients discussed goals that were broader and more complex
than simply extending survival. Patients and caregivers highly
valued time at home and with family or desired to reach certain
life milestones or family events. These priorities might be
considered less by clinicians and researchers, but their impact
on mental well-being, survival, and HRQoL can be equally as
important as qualitative markers and should be considered
during the treatment decision-making process.

A recent survey of patientswith AML concluded that treatment
options that slow disease progression and do not compromise
HRQoL are important in this population [15]. In keeping with
this, our targeted analysisfound that 44% of patientsdiscussing
treatment choices mentioned impact on HRQoL as a key
influence in opting for one therapy over another. Surprisingly,
aspects related to home and family (42%) were equaly
influential in choosing a treatment. Patients continued to
emphasize the importance of being at home, reaching specific
life events, and spending time with family. Interestingly, the
negative effect of treatments on HRQoL was most cited in
reasons for refusing certain treatments, with patients often
stating a preference for higher HRQoL over quantity of life for
this condition. Influences under the home and family theme
were cited as the reasons for making or accepting certain
treatment choices.

The use of socia media offers a unique and complementary
approach to capture the perspectives of patients and their
caregivers. Published studies that aimed to characterize AML
patients perspectives using a patient survey approach varied
in sample size from 32 to 82 patients [30-32]. However, these
studies looked at a range of AML patient groups and ages and
covered signs, symptoms, impacts, positive and negative
concepts, receiving information, and making trestment decisions.
Buckley et a [30] and LeBlanc et al [32] recruited patientsfrom
asingle hospital setting, which could have resulted in alack of
more general representation.

This social media study is the first, to our knowledge, to look
specifically at the experience of AML and MDS patients
ingligible for intensive chemotherapy, and the approach was
uniquely adaptable to include more patients as needed. A pool
of 347 patients qualified for this study—saturation was reached
at 85 for the QDA of objectives other than treatment decisions,
and 45 patients were used for a targeted analysis of treatment
decison making. The sample sizes in this study were
comparable with the largest of the published studies for AML
and far exceeded guidelines for sample sizes discussed in the
literature [31,33].

The use of social media has the added benefit of providing a
more geographically diverse sample and reducing timelinesfor
collecting information. Just as important, if not more so, this
approach has the potential to collect unprompted responses by
patients and caregivers. Many patients may be too weak or frail
to participate in patient surveys and in health-related socia
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media forums, whereas caregivers often participate on the
patient’s behalf. The inclusion of the experiences of caregivers
provides a unique and potentially more comprehensive
perspective to the approach of using social media.

A recent publication compared the use of disease-related social
media, concept elicitation interviews, and group concept
mapping to understand the perspectives of patients with
ankylosing spondylitis. The study found that disease-related
fooums on socidl media uncovered the most
concepts/perceptions, used the least amount of resources, and
allowed access to a larger amount of material [34]. Our study
also found the use of socia media to be an efficient and
cost-effective way to collect data of this type. In addition, this
study presented anovel insight into the experiences and opinions
of a patient group that had not been previously studied.
Considering the rarity of the condition and the difficulties in
recruiting patientswith AML who are not eligiblefor intensive
chemotherapy, this study drew from a relatively large sample
sizefor amore representative | ook at this patient group. Another
strength of this study was that the themes and concepts were
driven by the discussions between the patients and caregivers
themselves—they were not guided by any moderator, medical
professional, or researcher and are therefore less likely to be
impacted by information bias than traditional questionnaire or
interview studies. Instead, they offer amore accurate and novel
reflection of issues that are most important to patients and
caregivers.

Social media, however, are a fairly unregulated source of
information and should be used with caution. Compared with
traditional patient interview studies, the biases present in
disease-related socia media data are currently not well
understood; therefore, it is difficult to characterize the types of
bias that could impact the results of this study. However, it
should be noted that no study is free of al bias.

Conclusions

Social media provide a window into patients’ and caregivers
perspectives using apreviously untapped approach. The ability
to get a more representative and current depiction of what
mattersto patientswith AML or MDS and their caregivers can
have an important influence on the treatment landscape and the
resulting decision-making process.

Thiswork highlighted the themesthat are important to patients
with AML or MDS and their caregivers, which have previously
been given little consideration but, nonetheless, have a clear
influence on their experiences and treatment decisions. The
following themeswere considered as very important: improved
QoL over extension of life, being at home, spending time with
family, and living to reach certain milestones. This study also
confirmed what had been previously reported in the more
general AML population—physical impacts on QoL such as
AEs are important to patients and play a role in treatment
decisions. Our approach, however, offered the unique ability to
examine awider range of unsolicited topicsand provided amore
in-depth look at these discussions.

Physicians and other medical staff should consider these softer
preferences and goal s and use this knowledgeto engagein more
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comprehensive, informative discussions with patients and
caregivers, especialy given the lack of treatment options for
this patient population. This knowledge also emphasizes the
need to close the information gap for patients and caregivers
regarding treatment options and can help clinicians make

Booth et d

better-informed  recommendations for their patients.
Furthermore, the findings of this study can be used to inform
further research in this population and allow for patients
preferences to be taken into account during drug development
and for regulatory decisions.
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