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1 | INTRODUCTION

The approach to management of neutropenia following chemotherapy

among children with acute myeloid leukemia (AML) varies between

Abstract

Efficacy of therapeutic strategies relative to patient- and family-centered outcomes in pediatric
oncology must be assessed. We sought to identify outcomes important to children with acute
myeloid leukemia and their families related to inpatient versus at-home management of neutrope-
nia. We conducted qualitative interviews with 32 children >8 years old and 54 parents. Analysis
revealed the impact of neutropenia management strategy on siblings, parent anxiety, and child
sleep quality as being outcomes of concern across respondents. These themes were used to inform
the design of a questionnaire that is currently being used in a prospective, multiinstitutional com-
parative effectiveness trial.
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treatment institutions.1:2 Some centers hospitalize children until neu-
tropenia resolves, whereas others monitor patients in an outpatient
setting. Little data exist on the comparative effectiveness of these
two strategies.3 In addition to objective assessment of clinical out-

comes, such as infection, it isimportant to consider patient- and family-

Abbreviation: AML, acute myeloid leukemia

centered outcomes specific to each of these two strategies.
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Safely tailoring care based on patient and family preference may
increase satisfaction and minimize conflict with the care team.*
Research on preferences related to neutropenia management has
demonstrated that many parents would prefer inpatient care if they
were given a choice, but anticipate that their quality of life would
be higher with at-home management.>~7 These studies were limited
to the investigation of what parents anticipate they would experi-
ence, rather than actual experiences. Pediatric patient perceptions sur-
rounding neutropenia management have to date not been investigated,
which is a notable knowledge gap.

Our objective was to identify patient- and family-centered out-
comes related to inpatient versus at-home management of neutrope-
nia in children with AML and their families to be used in a prospec-
tive, multiinstitutional comparative effectiveness trial. Our study was
informed by a social-ecological framework for understanding cop-
ing and adaptation in childhood disease.8 A qualitative approach was
selected in order to elicit in-depth narratives of the patient and fam-
ily experience of the neutropenic period that contained detailed infor-
mation about the ongoing, daily issues that the child and their family
faced during neutropenia across the social contexts in which they are
embedded. The purpose of this brief report is to describe the approach
we used to identify a limited number of patient- and family-centered

outcomes.

2 | METHODS

From November 2015 to February 2017, we conducted in-depth,
semistructured interviews with children and their families who com-
pleted AML chemotherapy at one of nine children's hospitals across
the United States. Five of these hospitals have implemented home
management of neutropenia. We purposely sought interviews at
institutions where neutropenia was either managed in the hospital
or managed at home in order to investigate variation in experience
depending on management strategy.” At each site, we recruited
children diagnosed with AML and their parents. Children were eligible
for inclusion if they were within 6-12 months of completion of the
second course of chemotherapy or up to 3 years after completion of
all frontline AML chemotherapy. We selected these time periods to
ensure a reasonable sample size. We recruited 116 eligible individuals
to participate in our study. There were 86 respondents, from 57 fam-
ilies with a child with AML enrolled in our study, for a response rate of
74.1%.

The study protocol was approved by the Children's Hospital of
Philadelphia institutional review board. Interviews were conducted by
atrained interviewer in person during our study team's 1 week site visit
to each children's hospital or over the telephone. The interview guide
included open-ended questions on the patient and family experience of
neutropenia (see Supplementary Table S1). Parents and children were
given the choice of separate interviews or to participate in an inter-
view together. Respondents were recruited until thematic saturation—
the state where increasing sample size would no longer produce new

insights—was achieved.10

Audio files were transcribed and uploaded to NVivo 11 qualita-
tive data analysis software.1? Data were analyzed using a modified
grounded theory approach in which two analysts systematically iden-
tified themes and patterns in the text via open coding.1? All tran-
scripts were read line-by-line and salient concepts were identified,
defined, and refined. Because the primary purpose of this qualitative
investigation was to identify a limited number of patient- and family-
centered outcomes related to the management of neutropenia that
could be used in our prospective comparative effectiveness study, here
we describe the three most common themes that emerged across
respondents. For more detailed information about our methodology,
see Supplementary Materials.

3 | RESULTS

3.1 | Respondent characteristics

Of the 57 children in our study, 39 were cared for as inpatients while
neutropenic and 18 were managed at home. We interviewed 54 par-
ents (44 mothers, eight fathers, and two grandparents) and 32 chil-
dren (Table 1). Twenty-one children decided to be interviewed sepa-
rately from their parents. The mean age of the patient was 14.4 years
(SD, 6.54) and 27 of the patients (47%) were male. Interviews ranged in
length from10 to 118 min, with a mean length of 39.6 min (SD, 22.15).

3.2 | Patient- and family-centered outcomes

We identified three recurrent themes related to neutropenia manage-
ment that are important to our respondents. First, in families with mul-
tiple children, both patients and parents reported substantial distress
related to the impact of prolonged hospitalizations on siblings. Parents
described emotional moments when children and their siblings were
separated at the conclusion of a sibling's visit to the hospital (see Q1
in Table 2). Mothers of hospitalized children reported worrying about
balancing the needs of multiple children (Q2). Children reported miss-
ing their siblings, friends, and extended families (Q3).

Second, parents described feeling safer and less anxious in the hos-
pital (Q4). The majority of parents who managed children at home
expressed anxiety related to preventing infection, managing central
line care (Q5), monitoring for fever, and their ability to transport their
child to the hospital in a timely fashion in case of an emergency. Inter-
estingly, among children treated inpatient, both parents and children
reported feeling that the hospital served an important social function
that mitigated anxiety—as a space where children could be themselves
and did not need to manage the burden of explaining their illness to
others (Q6, Q7).

Third, children treated inpatient reported significant sleep distur-
bances due to frequent interruptions for monitoring of vitals (Q8) as
well as excessive light and uncomfortable beds (Q9). Some teenagers
also described purposefully engaging in dysfunctional sleep patterns
to avoid interactions with the medical team during the day (Q10).

We examined whether there was variation in these themes

by respondent characteristics, including time out of therapy,
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TABLE 1 Characteristics of respondents

Respondent
Mother
Father
Child (>8 years old)
Grandparent
Child age
0-5
6-10
11-15
16-21
Child race/ethnicity
Asian
Black or African American
White
Hispanic, Latino, Spanish
Parent/grandparent education level
Less than high school
High school/GED
Some college
Bachelor's degree
Advanced degree
Respondent region of residence
Northeast
South
Midwest
West

Point in treatment

Within 6-12 months of completion of the second course of chemotherapy

Up to 3 years after completion of all therapy
Number of siblings

0
1
2
>3

n =86 respondents (from 57 families).

race/ethnicity, socioeconomic status, and family structure. With
the exception of only-child families (where impact on siblings was not
identified), we found these three outcomes to be important across

respondents.

4 | DISCUSSION

An in-depth qualitative investigation of the experiences of children
with AML and their families revealed a number of important patient-
and family-centered outcomes related to neutropenia management
including impact of the hospitalization on siblings, parent anxiety, and
patient sleep quality. Our respondents identified these three issues as
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32
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22
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42

18
20

32
25
14
15

83
24

16
21
16

key challenges during this period of therapy. These data expand on
what is already known about parent-anticipated preferences related
to neutropenia management by demonstrating additional factors that
influence parent and child quality of life.

Using an open-ended qualitative design allowed for the discovery of
unanticipated insights related to the subjective experience of children
and families. For example, while it is not surprising to learn that par-
ents who care for a neutropenic child at home experience anxiety sur-
rounding preventing infection and perceive the hospital to be safer,’
it is surprising that they describe social advantages to their child's
hospitalization. This experience is likely mitigated by the resources
of the hospital to support children's educational and psychosocial
needs.
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TABLE 2 Themes identified and illustrative quotations

Theme

Impact of prolonged
hospitalization on
siblings

Parent anxiety

Quality of child's sleep

Number (%) of
respondents who
mentioned theme

63(73.2%)

74 (86%)

56(65.1%)

lllustrative quotations

Q1. “Our room faced the parking lot and sometimes oftentimes with siblings you think, do they even
love each other? Like you wonder, they fight and tease and bug. But then it was interesting. When they
would leave, we could see across the parking lot and you could just see the sadness on all their faces.
It was so hard. He would cry. We all cried and it was hard to watch them go. It was heartbreaking. And
| couldn't be there for my other kids because | was in the hospital with him.” Mother (inpatient)

Q2.“So | was like | gotta spend some time with my other child, my son. | miss him, | know he misses me
and us being away from each other for all that time, you know, is not good. So my grandmother had
came up here and | had stayed all day and it was time where | needed to come home and she didn't
want me to leave. She hollered, screamed, kicked, everything. The nurses tried to calm her down. |
talked to her on the phone on my way home and talked her down.” Mother (inpatient)

Q3. “I felt pretty isolated ‘cause they wouldn't let any of my family and friends come in more than two at
atime and my visitors had to wear a mask. So | felt pretty alone ‘cause | felt like everyone was trying to
just keep a bubble around me. And | think that's when | really wanted to go home the most because |
never was able to see barely anyone.” Adolescent (inpatient)

Q4. “l would have much rather been in the hospital the whole time. | loved it. | loved it because it was
stressless. It's better than being home ‘cause when | was home | would always shiver--1 was so scared.
But when | was there, | never shivered. When | was home | didn't get any help and | couldn't sleep
‘cause | was always watching her. That's why | liked going to the hospital more. | could sleep in the
hospital. And that was on a couch. I'd find that room to be like a castle. Like, | could get some rest. And
when they said it was time to go home, I'd be happy a little ‘cause of my other kids but at the same
time, from inside I'm not.” Mother (home management)

Q5. “The first time | took him home during our 10 day break it scared me to death, because | was like,
now | have to be the one monitoring him and making sure he doesn't get sick...It kinda scared me...|
was like ‘oh dear, ok.” So, you have to flush the line, because if not it could get clots into his heart...But
it really made me nervous at first because | was like, ok, | hope I'm pushing this in there right and
making sure | did everything | could.” Mother (inpatient)

Q6. “If | didn't have any other kids, if it would just have been her | would have preferred to have beenina
place where she was inpatient all the time. The people on the 17th floor were really like a family to us.
When we left | was always kind of like,"We're leaving behind family. When we would leave, of course |
would be ready to get the f+++ out of there but, at the same time, you're like, 'We're leaving the people
who are well-equipped to help her! So if she was my only child | would have preferred to have been at
a facility that kept us the whole time because | feel like that anxiety at ANC of zero would not exist
because | would have been surrounded by people who would have already been looking for the signs
that we at home were looking for and could do something about it right away.” Mother (home
management)

Q7. “Mother: Going to the hospital, as long as she knew she would eventually come home, going to the
hospital was like an extension of the family. It was doctors and nurses that knew what she was going
through. She didn't have to explain anything. She could be herself and they knew that--they knew
everything she was going through. So she knew she had to go to the hospital, but it could've been
worse. She was going to be with people who generally cared about her, loved her.

Child: I had doctors that picked out nail polish for me, the nurses would joke around with me, color with
me.

Mother: She knew that when she went to the hospital, she wasn't so isolated, even though sometimes
she was on isolation.”

13-Year-old and mother (home management)

Q8. “Okay, the biggest difference between staying at the hospital and staying at home--you actually get
sleep at home. Like at the hospital it's once every four hours they come in and they check all your
vitals and stuff so you're waking up for that. I mean, it's just really like, they bug the crap out of you.
The nurses they're coming in all the time and like the lights in the hallway never go off. | think | got
better faster at home when | could sleep.” 17-Year-old (home management)

Q9. “The hospital beds, | didn't like ‘em at all. They didn't feel right to me. When | would wake up | would
sitin a chair. | wasn't in the bed at all during the day unless | was taking a nap...If | could get
comfortable in the bed | slept well, it was just that getting to the point where | could actually sleep, |
guess, was hard.” 15-Year-old (inpatient)

Q10. “And then towards the nighttime, that's when | would try to stay awake because doctors don't
really want to wake you up when you're sleeping. So | would sleep during the day to kind of try to
avoid them. And then during the night I'd stay up as late as 5:00 in the morning because it was so
quiet.” 12-Year-old (inpatient)

Pediatric patients are embedded in the context of a family, whose parents play a major role in absorbing the burden of treatment on
members are also substantially impacted by the burden of serious behalf of their children.}* Therefore, it is critical to better understand
illness.23 A child's experience of critical illness is profoundly shaped parent preferences. The results of our study stress the importance of

by their interactions with their parents and siblings. In addition, incorporating patient- and family-centered outcomes in determining
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the comparative effectiveness of strategies for prolonged medical
management. Our findings confirm the results of previous research
that highlights the importance of minimizing sleep disruptions during
prolonged hospitalizations!®> and the need to develop supportive
interventions to mitigate the negative impact that cancer therapy can
have on the entire family unit.16:17

Our study has several limitations. First, although we included
respondents from a range of pediatric hospitals, the utilization of a
qualitative design limits the generalizability of our findings. Second,
it is possible that our respondents possessed systematically different
characteristics that influenced their willingness to participate when
compared with those who declined to participate. We did not gather
information about those who declined to participate so we cannot
assess selection bias. Further, we cannot exclude unmeasured differ-
ences affecting participation decisions related to specific positive or
negative experiences during treatment.

Despite these limitations, our findings reveal patient- and family-
centered outcomes that permit a more comprehensive understand-
ing of the comparative difference in at-home versus inpatient manage-
ment of neutropenia. The themes described here have been used by
our research team to design a structured questionnaire for a prospec-
tive multiinstitutional trial. In addition to more traditional clinical out-
comes, like bacteremia, we have incorporated measures of child sleep
disruption, impact of siblings, and parent anxiety into our trial. This
enables a quantitative comparison of patient- and family-centered out-
comes among neutropenic pediatric AML patients managed in the hos-

pital versus at home.
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