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Summary

Background The importance of deriving benefit and meaning has been identified among cancer caregivers, but this
has yet to be examined in the context of rare cancers. We sought to characterize unmet needs and experiences
of caregivers of patients with Erdheim-Chester disease (ECD) and other histiocytic neoplasms (HN) and to identify
factors associated with finding benefit and meaning-making in providing care for patients with rare cancers.

Methods Caregivers of patients with ECD and other HN completed quantitative surveys. Linear univariable regres-
sion modeling examined associations between unmet needs, social and family support, and intolerance of uncer-
tainty with benefit finding and meaning-making. A subset participated in qualitative interviews assessing
experiences of rare cancer caregiving that were analyzed with applied thematic analysis (NCT039900428).

Findings Of caregivers (N = 92, M = 54 years old, 68% female) of patients with ECD (75%) and other HN (25%),
78% reported moderately or severely unmet support needs, most frequently informational (58%) and psychological/
emotional (66%) needs. Caregivers with unmet informational, psychological /emotional, and social support needs,
difficulty tolerating uncertainty, a longer duration of the patient’s illness, lower social support, more family conflict,
and higher anxiety and depression symptoms demonstrated less benefit finding and meaning-making (ps <.05).
Qualitative interviews (N = 19) underscored information and support needs and the capacity to derive meaning from
caregiving.

Interpretation Rare cancer caregivers report numerous unmet information and support needs, needs that arise
from disease rarity itself and which are associated with diminished capacity for deriving benefit and meaning from
caregiving. Findings highlight targets for interventions to improve support for caregivers with HN and other rare
cancers.
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Articles

Research in context

Evidence before this study

The existing literature suggests that caregivers providing
support to patients with cancer endure tremendous bur-
den and unmet needs, and at the same time have the
capacity to derive benefit and meaning from the caregiv-
ing experience. The positive and negative elements of
providing care specifically in the context of rare cancers,
however, has been minimally investigated. A search in
PubMed for articles published from inception to 1 Aug
2022 using the terms (Rare OR Orphan) AND Cancer AND
(Caregiver OR Carer) yielded 180 articles. Ten articles were
relevant to caregivers of rare cancers; 4 were qualitative, 2
were quantitative survey-based, 2 were topic reviews, one
was a pilot mixed-methods study, and one evaluated an
educational program. None of these analyzed caregiver
and patient characteristics associated with positive ele-
ments of caregiving, nor did any seek to identify opportu-
nities for intervention to enhance meaning-making and
benefit-finding in the context of rare cancer caregiving.

Added value of this study

Our study assessed 92 caregivers of patients with histio-
cytic neoplasms with mixed methodology. This study
identified highly frequent unmet needs for supportive
care in this caregiver population, and furthermore we
identified that these unmet needs, such as for informa-
tional and social support, are associated with diminished
benefit-finding and meaning-making. Furthermore, qual-
itative data shed insight onto these unmet need as ema-
nating from the challenges of providing care for a
patient with a rare cancer. Our study provides targets
for intervention to improve psychosocial outcomes for
these caregivers. While individual rare cancers are rare,
rare cancers in aggregate comprise 20% of all cancers,
and therefore these results are valuable for a substantial
proportion of cancer caregivers.

Implications of all the available evidence

The psychological and physical health toll of cancer
caregiving is potentially debilitating, and our findings
suggest these challenges may be magnified among rare
cancer caregivers owing to scarcity of information and
limited social support. Our study contributes the dimen-
sion of positive changes (i.e., benefit-finding and mean-
ing-making) stemming from cancer caregiving. Rare
cancer caregivers’ informational and support needs are
uniquely unmet and, and future studies should examine
interventions aimed to target them most effectively and
efficiently to reduce distress and bolster benefit-finding
and meaning-making.

Introduction
The histiocytic neoplasms (HN) including Erdheim-
Chester Disease (ECD) and Langerhans cell histiocytosis

(LCH) are rare hematologic cancers characterized by
recurrent activating mutations in the mitogen activated
protein kinase (MAPK) pathway.” * ECD is a highly rare
neoplasm in adults with only ~1500 cases reported in
the literature.” HN can affect multiple organ systems
resulting in protean manifestations, varied clinical presen-
tations, and delayed diagnosis. The current era of molecu-
lar therapies has afforded patients with ECD and other
HN effective treatment options that have diminished mor-
tality from these disorders. Increased survivorship has
allowed for investigation of psychosocial outcomes, symp-
tomatology, and caregiver experiences.®®

A patient navigating the diagnosis and management
of any cancer typically relies on the involvement of a
caregiver, or unpaid support person.® Caregivers assist
in obtaining information about the patient’s disease,
help the patient plan and undergo treatment, provide
support with activities of daily living, and in this process
require variable degrees of dedicated support for them-
selves. The demands of caregiving are linked to immedi-
ate and long-term mental and physical health sequelae.”
~'" For many, caregiving disrupts existing roles and
responsibilities, and coupled with the existential threat
of the patient’s illness, results in significant distress.
Diminished wellbeing among caregivers, in turn, can
contribute to worsened mood™ and health outcomes®
among patients. Despite these challenges, caregivers
may derive positive value from their experience (i.e.,
benefit finding)'#™"7 and/or connect to a sense of mean-
ing and purpose (i.e., meaning-making)."®"% Such posi-
tive experiences have been found to promote
psychological adjustment and buffer the suffering and
negative health impact of caregiving.

In the context of rare cancers—about which informa-
tion and expertise are often scarce—the constellation of
experiences, information and support needs, and capac-
ity for benefit finding and meaning-making is not well
understood. The rarity of ECD and HN, coupled with
the limited available information about treatment
options, may render it especially challenging for care-
givers to obtain adequate support. We previously con-
ducted a pilot study that suggested substantial impact of
ECD caregiving, including frequent disruptions in fam-
ily roles and responsibilities, financial burden, unmet
needs, and elevated anxiety.”® Supportive care needs and
psychosocial outcomes, and their association with care-
givers’ finding benefit and meaning-making in their
experience have yet to be comprehensively characterized
in these rare diseases.

To develop targeted and tailored interventions to pro-
mote wellbeing among caregivers of patients with rare
cancers, the unique needs of this group of caregivers
require greater understanding. We conducted an
embedded mixed-methods study*® to identify the fre-
quency and nature of unmet needs in caregivers of
patients with ECD and other HN and to examine indi-
viduals’ lived experiences in providing care and support.
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We hypothesized that unmet needs and psychosocial
factors emanating from the rarity of HN (i.e., difficulty
assessing information, finding expertise, and social sup-
port, intolerance of uncertainty, anxiety and depression)
would be negatively associated with the experience of
benefit finding and meaning-making in caregiving.

Methods

Ethics statement

Recruitment occurred between March 77, 2018 and Janu-
ary 31, 2021. The study was reviewed and approved by
the MSK Institutional Review Board (IRB #19-213)
and it was registered with ClinicalTrials.gov (NCT
03990428). All participants signed an informed con-
sent form. The study was conducted in keeping with the
Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) guidelines.*

Participants

Caregiver participants were recruited from the Depart-
ments of Neurology and Medicine at Memorial Sloan
Kettering Cancer Center (MSK:) or referred from the
ECD Global Alliance or Histiocytosis Association
(patient advocacy group dedicated to ECD and histiocy-
tosis, respectively). Inclusion criteria for the caregivers
were self-identifying as a family member or friend who
provides unpaid support for a patient with ECD or
another histiocytosis (i.e., Langerhans cell histiocytosis
or Rosai-Dorfman disease), proficiency to complete
study assessments in English, and age 18 or over. The
diagnosis of the patient’s histiocytosis was verified by
Principal Investigator (E.L.D.) review of medical records
and by formal pathology review of biopsy material.
Interested and eligible participants provided written or
electronic informed consent.

Survey procedures and data elements

Participants completed a one-time Dbattery of
questionnaires on a secure REDCap server which took
approximately 45 minutes. The battery included a socio-
demographic questionnaire, as well as multiple well-val-
idated instruments which have demonstrated reliability
and validity in large samples and in cancer populations.
The outcomes of primary interest for this study were
benefit finding and meaning-making. Benefit finding
refers to the ability to identify positive aspects of and
experience growth from adversity.” Meaning-making
refers to the ability to find meaning in life while
experiencing adversity.”"'* These constructs were mea-
sured with the Benefit Finding Scale (BFS)** and Atti-
tudes Towards Caregiving Scale (ATCS),** respectively.
The 17-item BFS asks caregivers to rate, using a 5-point
Likert-type format, the extent to which providing care
has resulted in benefits with items such as “[their cancer
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experience has] contributed to my overall emotional and
spiritual growth,” and “led me to deal better with stress
and problems.” The 43- item ATCS asks caregivers to
respond, with a 5-point Likert-type format, the extent to
which they find meaning through caregiving. Items
include “caring for my loved one gives my life a purpose
and a sense of meaning,” and “each year, regardless of
the quality, is a blessing.”

The battery also included measures of caregiver sup-
portive care needs (Supportive Care Needs Survey—
Partners & Caregivers: SCNS-PC),** perceived social
support (Duke-UNC Functional Social Support Ques-
tionnaire: FSSQ),* family communication (The Cancer
Communication Assessment Tool for Families: CCAT-
F),*° anxiety and depression (Hospital Anxiety and
Depression Scale: HADS) *7 and intolerance of uncer-
tainty (Intolerance of Uncertainty Scale, 12-item version:
1US-12)*® Intolerance of Uncertainty included subscales
of inhibitory anxiety (i.e., avoidance behaviors) and pro-
spective anxiety (i.e., concern about the future) and a
total intolerance of uncertainty score.® Clinical varia-
bles (age, sex, duration of undiagnosed illness from
symptom onset to confirmed diagnosis, and duration of
total illness from symptom onset to study participation)
for the ECD/HN patient for whom the participant pro-
vided care was collected if available.

Semi-structured interview

A subsample of caregivers was selected to participate in
a one-time semi-structured qualitative interview. Pur-
poseful sampling®® was used to obtain a sub-sample for
the qualitative interviews representative in terms of
caregiver demographics such as age, sex, race, ethnicity,
as well as the patient’s clinical symptom burden. Inter-
views were conducted at the time of enrollment by K.A.
L. and were 45—60 min long. They were conducted over
the phone and were audio-recorded and transcribed ver-
batim. We estimated that approximately 20 interviews
would be sufficient to achieve thematic saturation, or
the point at which relevant topics are fully explored,
based on previous qualitative studies conducted
among a single sample.>® The semi-structured inter-
view guide was developed by the Patient Reported
Outcomes and Community Engagement and Lan-
guage (PRO-CEL) Core and was adapted to elicit
themes related to rare cancer caregiving that arose in
our pilot.® The interview explored the following
topics: 1) caregiver prognostic understanding and
information needs, 2) caregiving responsibilities, 3)
impact of caregiving on quality of life, 4) access to
psychosocial support.

Statistical analysis

Quantitative survey data. Descriptive statistics includ-
ing frequencies, means, and standard deviations were
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used to characterize the cohort and summarize care-
giver assessment responses. Needs were considered
unmet if they were rated as moderately or highly unmet.
Clopper-Pearson exact 95% confidence intervals were
calculated for unmet needs. Univariable linear regres-
sion modeling was performed to associate variables of
interest (from the caregiver participants and corre-
sponding patients) with ATCS score and BFS score sep-
arately. Multivariable modeling was not performed due
to multicollinearity of variables. If any item of the ATCS
or BFS was missing, the specific assessment was not
scored for that caregiver. The mechanism for missing-
ness was assumed to be unrelated to ATCS and BFS.
Tests were two-sided with an alpha level of statistical
significance <o.05. Participants were compared by
recruitment site on continuous variables of interest
using the t-test or Wilcoxon two sample test depending
on normality of the data and compared on categorical
variables of interest using Fisher’s Exact tests. Normal-
ity of data was assessed both visually with histograms
and formally with the Shapiro-Wilk test for normality.
Analyses were performed in SAS vg.4 (The SAS Insti-
tute, Cary, NC).

Qualitative interview data. Transcripts were analyzed
using applied thematic analysis, a rigorous inductively-
driven approach to identify and examine themes from
textual data, commonly used in mixed-methods analy-
ses.”’ Two coders (K.A.L., A.S.) first coded a randomly-
selected sample of transcripts (n = 5) using an initial list
of codes derived from the domains of the interview
guide. The coding team met to refine code names and
definitions and incorporate inductively derived codes
based on novel concepts that emerged from the data,
developing a consensus codebook. The team then inde-
pendently coded the remaining transcripts (n = 14),
meeting regularly to achieve consensus on emerging
concepts and to resolve discrepancies. Once all data
were coded, the team grouped the codes into conceptual
categories and completed a secondary review of state-
ments grouped into each category to identify primary
themes. The final phase of analysis involved a collabora-
tive discussion with the wider study team to identify
and describe the most prominent and salient themes
and their relation to the quantitative data. Transcripts
were coded using the software NVivo Pro version 12.0
(QSR International).

Role of the funding source

The funding sources had no role in the study design; in
the collection, analysis, and interpretation of data; in the
writing of the report; and in the decision to submit the
paper for publication. The corresponding author (ELD)
had full access to all data in the study and all authors had
responsibility in submitting the paper for publication.

Results

A total of 101 caregivers enrolled in the study, and 92
(91%) provided complete ATCS or BFS data for the cur-
rent analyses. Eight caregivers were missing both ATCS
and BFS scores and one caregiver each was missing an
ATCS score or BFS score so that nine caregivers were
missing ATCS scores and nine caregivers were missing
BFS scores. Participant characteristics are presented in
Table 1. The 92 caregivers were mostly female (68%),
White (74%), and middle aged (M = 54, r: 20—82). Care-
givers were largely the partner/spouse of the patient
(70%). Most had a college or professional degree (74%).

m Range
Age 54 20—-82
Patient duration undiagnosed illness (years) 225 0.00—10.08
Patient duration total illness (years) 5.96 0.08—22.03
N %
Sex Male 28 30
Female 63 68
Other 1 1
Race White 73 79
Asian/Pacific Islander 9 10
African American/ Black 3 3
American Indian/ 1 1
Aleut/Eskimo
Not reported 6 7
Ethnicity Hispanic/Latinx 13 14
Non-Hispanic/Latinx 79 86
Relationship Parent 8 9
to patient
Spouse/Partner 64 70
Adult Child 8 9
Sibling 4 4
Friend/ Other 8 9
Marital Status Married/Partnered 77 84
Single, never married 8 9
Divorced 5 5
Widowed 2 2
Education High school diploma/GED 10 n
Vocational school/ 14 15
Some college
College degree 34 37
Professional or graduate school 34 37
Income < $40,000 10 1
$40,000-<$75,000 22 24
>$75,000 54 59
Prefer not to answer 6 7
Employment Paid full-time employed 35 38
status
Paid part-time employed 7 8
Self-employed 7 8
Retired/disabled 27 29
Unemployed 15 16
Not reported 1 1
Patient Diagnosis Erdheim-Chester Disease 69 75
Langerhans Cell Histiocytosis 13 14
Rosai-Dorfman Disease 6 7
Juvenile Xanthogranuloma 1 1
Other 3 3
Site Memorial Sloan Kettering 70 76
ECD Global Alliance/ 22 24
Histiocytosis Association
Table 1: Caregiver sociodemographic characteristics (N = 92).
Abbreviations: N=Number; M=Mean; GED=General Educational Develop-
ment Test.
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N (%) M (SD)

Caregiver Supportive Care Needs

Met health care service needs 39 (42)
Unmet health care service needs 51 (55)
Unknown health care service 2(2)
needs
Met psychological & emotional 30(33)
needs
Unmet psychological & emotional 61 (66)
needs
Unknown psychological & 1(1)
emotional
Met work & social needs 51 (55)
Unmet work & social needs 40 (43)
Unknown work & social needs 1(1)
Met informational needs 38 (41)
Unmet informational needs 53(58)
Unknown informational needs 1(1)
Met total needs 19 (21)
Unmet total needs 72 (78)
Unknown total needs 1(1)
At least 5 unmet needs 51 (55)
>5 unmet needs 49 (53)
At least 10 unmet needs 45 (49)
>10 unmet needs 44 (48) .

Social Support (range: 14—70) 52.8(13.9)

Family Communication (range: 6—36) 14.8 (5.3)

Intolerance of Uncertainty: Total 26.1(8.4)

(range: 12—52)

Intolerance of Uncertainty: Prospec- 17.2(5.7)

tive Anxiety (range:7—31)

Intolerance of Uncertainty: Inhibitory 8.9(3.3)

Anxiety (range: 5—21)
Meaning of Caregiving (range: 1334 (21.5)
79-177)

Benefit Finding (range: 18—85) 59.6 (14.0)

Table 2: Caregiver psychosocial characteristics (N=92).
Abbreviations: N=Number, M=Mean, SD=Standard Deviation.
Note: Number of caregiver unmet supportive care needs = count of mod-
erate to high needs**; Prospective anxiety refers to anxiety in anticipation
of future uncertainty; Inhibitory anxiety refers to inaction in the face of
uncertainty*®

Patients were primarily diagnosed with ECD (75%),
went an average of 2.25 (SD = 2.78) years with undiag-
nosed illness (i.e., time elapsed between start of clinical
symptoms and confirmed diagnosis) and had an aver-
age duration of total illness of 5.96 (SD = 4.90) years.
Caregivers recruited from MSK (n = 70) and those
recruited from the ECD Global Alliance or Histiocytosis
Association (n = 22) were similar in terms of individual
characteristics (ps > .12). However, caregivers recruited
outside of MSK were more likely to be taking care of a
patient with ECD (p = .03) and with a longer duration of
undiagnosed and total illness (ps < .o1).
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Quantitative findings

Caregiver unmet needs and psychosocial factors (i.e.,
social support, family communication, intolerance of
uncertainty, meaning-making and benefit finding) are
reported in Table 2. Most caregivers (78%) reported any
unmet needs. Regarding specific unmet needs, 66%
(95% CI: 55.7—75.8) reported unmet psychological and
emotional needs, 58% (95% CI: 46.9—067.9) reported
unmet informational needs, 43% (95% Cl:33.2—54.2)
reported unmet work and social unmet needs, and 55%
(95% CI: 44.7—65.8) of caregivers reported unmet
health care service needs. 55% (95% CI: 38.3—59.6)
reported five or more unmet needs and 49% reported
ten or more unmet needs.

Greater levels of social support (B = 0.33, p <0.01)
and less family conflict (B = —0.93, p <o.001) were
associated with higher levels of benefit finding (Table 3).
That is, for each additional point increment for the fam-
ily conflict assessment scale, there was almost a point
decrease on the benefit finding scale. Younger caregiver
age (B = —0.039, p = 0.03), lower level of education
attained (B = —14.6, p <o.o1), having fewer unmet
health service needs (B = —12.2, p <.01), psychological
and emotional needs (B = —13.42, p <.01), work and
social needs (B = —15.57, p <o0.001), and informational
needs (B=—9.75, p = 0.03) were associated with greater

meaning-making. Higher social support (B = 0.68, p
<0.0001), less family conflict (B = —1.11, p<0.01), less
prospective anxiety (B = —0.91, p = 0.02), less inhibi-

tory anxiety (B = —1.80, p <o.01), less overall illness
uncertainty (B = —0.70, p <o.01), higher levels of anxi-
ety (B = —1.80, p <o0.01) and depression (B = —2.95, p
<o.o1) and shorter total duration of total illness were
associated with higher levels of meaning-making
(B=—1.69, p <o.01) (Table 4).

Qualitative findings

Thematic saturation was achieved after 19 interviews.
Applied thematic analysis identified and three major
themes related to unmet needs and positive impact of
caregiving: 1) caregiver burden, 2) information and sup-
port needs, and 3) positive coping, each with 3—4 sub-
themes. We describe here the themes concerning
unmet needs and the positive impact of caregiving as
they relate to the rarity of HN. Representative partici-
pant statements are included in Table 5.

Unmet needs. Caregivers described unmet information
and support needs related to their loved one’s diagnosis.
Participants noted the scarcity of information about his-
tiocytosis available and accessible to them, specifically
treatment and prognosis, which was attributed to its rar-
ity. Most participants described a long period of undiag-
nosed illness, a major source of frustration, fear and
distress. The unique lack of information about these
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Variable UnStd B 95% ClI p Variable UnStd B 95% ClI P
Age —0.21 —0.44,0.02 0.07 Age —0.39 —0.75, —0.04 0.03
Sex Sex
Male Ref Male Ref
Female 431 —2.07,10.68 0.18 Female —2.06 —11.88,7.76 0.68
Other —13.74 —41.96, 14.48 0.4 Other —16.96 —60.86, 26.93 0.44
Education Education
Less than college Ref Less than college Ref
College or more —4.83 —11.42,1.77 0.15 College or more —14.60 —2437,-4.83 <0.01
Relationship to patient Relationship to patient
Spouse/Partner Ref Spouse/Partner Ref
Child 0.97 —9.67,11.61 0.86 Child 2.20 —14.00, 18.41 0.79
Parent —0.78 —11.42,9.86 0.88 Parent —-2.17 —18.38, 14.04 0.79
Other —1.69 —10.62,7.23 0.71 Other —7.66 —21.77,6.45 0.28
Supportive care needs Supportive care needs®
Health care service Health care service
Met Ref Met Ref
Unmet —4.55 —10.47,1.37 0.13 Unmet —12.2 —20.94, —3.46 <0.01
Psychological and emotional Psychological and emotional
Met Ref Met Ref
Unmet —4.92 —11.14,1.30 0.12 Unmet 13.42 —22.59, -4.24 <0.01
Work/Social Work/Social
Met Ref Met Ref
Unmet —-5.17 —-11.07,0.72 0.08 Unmet —15.57 —24.05, -7.08 <0.001
Informational Informational
Met Ref Met Ref
Unmet —3.33 —9.31,2.65 0.27 Unmet —9.75 —18.67, —0.83 0.03
Total needs Total needs
Met Ref Met Ref
Unmet —3.61 —10.85, 3.64 033 Unmet —12.23 —23.03, 143 0.03
Social Support 0.33 0.13,0.53 <0.01 Social Support 0.68 0.38,0.98 <0.0001
Family Conflict —0.93 —1.46, 04 <0.001 Family Conflict —1.11 —1.93,-0.29 <.01
1US: Prospective Anxiety Subscale 0.34 —0.19,0.86 0.20 1US: Prospective Anxiety Subscale —0.91 —1.69, —0.14 0.02
1US: Inhibitory Anxiety Subscale 0.28 —0.62,1.18 0.54 1US: Inhibitory Anxiety Subscale —-1.80 —3.11,-048 <.01
IUS: Total score 0.20 —0.16, 0.55 0.27 |US: Total score -0.70 —-1.22,-0.17 <.01
Duration of undiagnosed illness —-1.01 —2.17,0.15 0.09 Duration of undiagnosed illness —1.74 —3.60,0.12 0.07
Duration of illness —0.31 —1.00,0.38 037 Duration of illness —1.69 —2.71,-0.68 <.01
HADS: Anxiety Subscale 0.09 —0.59,0.77 0.79 HADS: Anxiety Subscale —1.80 —2.77,-0.83 <.01
HADS: Depression Subscale —0.74 —1.45,-0.03 0.04 HADS: Depression Subscale —2.95 —3.89, —2.03 <.01
Table 3: Associations of caregiver sociodemographic and Table 4: Associations of caregiver sociodemographic and
psychosocial factors, unmet needs with benefit finding (N=91). psychosocial factors, unmet needs with meaning-making (N=91).
Abbreviations: N=Number; UnStd B=Unstandardized Beta Parameter Esti- Abbreviations: N=Number; UnStd B=Unstandardized Beta Parameter Esti-
mate; Cl=Confidence Interval; IUS=Intolerance of Uncertainty Scale; mate; Cl=Confidence Interval; IUS=Intolerance of Uncertainty Scale;
HADS=Hospital Anxiety and Depression Scale. HADS=Hospital Anxiety and Depression Scale.
Note: There was one caregiver with unknown Supportive Care Needs. Note: There was one caregiver with unknown Supportive Care Needs.

diseases, as compared to common chronic diseases, was
highlighted as a challenge. Many participants described
the constant worry over whether a loved one’s symptom
was a “typical” part of HN disease progression, or cause
for greater concern. Caregivers reported that the infor-
mation they found on the Internet was often outdated
and reflected lack of medical understanding of the rare
disease, creating uncertainty and confusion about what
to expect in terms of their future caregiving. Patient
experiences and perspectives available on the Internet
and social media were predominantly negative or pessi-
mistic, stoking feelings of fear and anxiety about the
future.

Caregivers also expressed an unmet need for support
in managing the psychological and emotional demands
of caregiving. This included broader societal recognition

of the experience of caregivers and opportunities to con-
nect with other caregivers of patients with HN. Care-
givers described frustration at feeling that they needed to
constantly educate others in their social circle about their
loved one’s condition, and desired resources for discus-
sing HN with friends and family. They also emphasized
the need to receive support from individuals, not limited
to the primary medical team, helping them to navigate
the illness and manage expectations. These could
include social workers, psychologists, or peer support.

Positive impact. Caregivers reported experiences reflec-
tive of benefit finding and meaning-making in qualitative
interviews. For example, one subtheme emerged
around making positive appraisals. Caregivers
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Caregiver Needs

Information Needs

Support Needs

“...if you have something like diabetes, there’s a ton of literature out there. With Erdheim Chester a lot, even the literature out
there is somewhat, pretty much descriptive of symptoms but not a whole lot is out there as far as, you know treatment or
prognosis, you know. There’s a lot of ifs, ands, maybes, it could be, without anything definitive.”

“And then once we actually got the final diagnosis ECD, | was relieved that they knew what it was, but as soon as | started
reading about it, it was terrifying. Because when you first go research ECD there’s not a lot of good news on the Internet. And
it's not necessarily accurate; | know that now. A lot of the information that’s out there is from ten years ago you had six
months to live once you were diagnosed, and that’s the kind of stuff | would see. And so, that was extremely terrifying”

“Basically it's been more of an online search because most doctors don’t know - you know haven’t been able - it's been a quan-
dary to them as well.”

And | say this to people that | can cope with just about anything when | know what I'm dealing with. But not knowing what |
was dealing with, with the anxiety of that and then the - just being upset watching. It was like the symptom-of-the-month
and just watching my husband tumble from somebody that used to be a very, very active person down to somebody that,
you know doesn’t have the energy to walk 100 yards was very, very upsetting”

“[1] wish that for people like myself who have to do this, | just wish they were - that our society be more empathetic and try to
offer more support for people going - who are caregivers to have more support for them. Because it is extraordinarily difficult
and stressful. But it does seem to be in the offering. That's what | would say, that the people really need to understand that
caregivers really need more support than they are currently getting. Because it's extraordinarily difficult and the emotional
toll on them is palpable.”

“[I need] somebody that will like talk to me more about what'’s going on or you know what the person is going through.
Because honestly | never - beside the doctor like | never had anybody else talk to me about that. You know about getting me
support on or giving me anything - because they don't, you know not many people know about that. So there’s not much to
say, really.”

“I don’t have anybody | can discuss this with because there isn't anybody that understands what I'm talking about. The doctors

are great, don’t get me wrong. But they really don’t know what this is like on a day-by-day basis. They have no idea.”

Positive Impact of Caregiving

Positive appraisals

Motivation

Connecting with

sources of pleasure

“You redalize it's either going to be 2 things. You're going to either just live each day and enjoy yourself or you crawl up in a ball
and you don't live. That was not an option for us. So we, | said, you know, | have 4 kids. They're going to have a normal life
and we're just going to be very truthful with them. So that's it.”

“You know, it's something good will come out of this. That’s how | - | always try to keep that positive outlook, something good
will come out of this. | don’t know what, it'll come, something will happen. | don’t know [. . .] wouldn’t you want somebody
else to benefit from the fact that you had [this experience] whatever you went through?”

“So me, you know, but | wanted to know. And it spurred in me the absolute drive to find out everything | could about this. And
to see what and how | could process or make his life a little bit easier or doable at least”

“I think I've been given opportunity to be stronger in ways that | didn’t know | necessarily had. I've had to really understand
medical information a lot more, be able to explain medical situations in ways that | didn't think | would have to. So, | just
think that that all has been — it's taken to a different level. Instead of having to - - I'm driving the bus completely. | definitely
have developed and learned things | never thought | would have to learn about. Or have interest in.”

“Life is still 'm still here, he’s still, you know you're still alive. Like I say, it's a beautiful day. | started out with it's a beautiful day.
Right, you know so I'm thankful for the fact that it’s, in San Francisco, it's almost eighty degrees, which is unheard of, you
know. I'm out there in shorts.”

“I have 2 dogs, yea. Two little Chihuahua - well, 2 little - one’s a Chihuahua, one’s just the devil | think. They’re not big, but their

small. But yeah, | love my animals and my plants and my animals are what keep me going.”

Table 5: Qualitative interview themes and representative caregiver quotations (N=19).

acknowledged that despite caring for a patient suffering
from a rare disease, they still felt agency in their choices
to maximize their own quality of life or to maintain atti-
tudes characterized by recognition of the potential posi-
tive aspects of their experience. Caregivers also
described strengthening interpersonal connections and
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the desire to help others, including future cancer
patients and other caregivers. Many participants also
reported strengthening their connection with the
patient through their caregiving experience. Moreover,
caregivers expressed being motivated by the illness and
caregiving experience, finding internal strength through
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becoming a highly competent and informed caregiver.
Connecting with sources of pleasure was a positive cop-
ing strategy for many participants.

Discussion

This mixed-methods study is the first to comprehen-
sively describe the experiences of caregivers of patients
with ECD and other HN. High levels of caregiver unmet
needs, which were most prevalent in the domains of
information and emotional/psychological support, were
consistent with other studies of cancer caregivers that
document information as the greatest unmet need.>* In
the context of rare diseases, unmet informational needs
are likely magnified given the paucity of information
readily available. Indeed, our qualitative findings under-
score a lack of information as a salient concern among
ECD/HN caregivers. When left unmet, informational
needs have the potential to contribute to psychological
and physical health consequences over time* and thus
crucial to recognize and address.

The capacity of ECD and HN caregivers to derive
positive value from caregiving (benefit finding) and con-
nect with a sense of meaning and purpose (meaning-
making), despite unmet needs, supports the burgeon-
ing literature documenting caregiver resilience and
growth,'"** and importantly, extends it to rare cancer
caregivers. Our qualitative results suggest that even
though caregivers experienced suffering, they noticed
increased social connectedness, appreciation for life,
and motivation for productivity. These promising find-
ings highlight the capacity for benefit finding and
meaning-making despite the isolating and uncertain
nature of ECD and HN. In previous studies, benefit
finding was more likely to occur when the cancer was
moderately life-threatening with a somewhat uncertain
prognosis compared to both curable and incurable can-
cer diagnoses.”> This may explain why so many ECD/
HN caregivers reported positive experiences as they face
a rare yet increasingly treatable disease.

We identified certain factors associated with the
extent to which rare cancer caregivers undergo positive
changes, which can inform targeted interventions aimed
to foster benefit finding and meaning-making. Care-
givers with unmet informational, psychological/emo-
tional, and social support needs, difficulty tolerating
uncertainty, a longer duration of total illness, lower social
support and more family conflict, and elevated anxiety
and depression symptoms demonstrated less benefit
finding and meaning-making. Our findings are reflective
of the extant literature in cancer caregivers,"**3° but
extend them to this unique population of rare cancer
caregivers in which information is scarce and a period of
undiagnosed illness of often extended. Our qualitative
interview data also reflected the lasting experiential con-
sequences of grappling with HN illness without ade-
quate information and understanding.

The challenges and unfavorable experiences identi-
fied in our study undoubtedly emerge, in part, from pro-
viding support for a patient with cancer generally, not
exclusively from the rarity of HN. Hematological malig-
nancies often require significant health literacy in the
patient and caregiver. They also have a vast range of pre-
sentations, which can be challenging in terms of care-
givers knowing what to expect or how to interpret the
information accessed. A recent review compiled prior
studies of caregivers of patients with mixed hematologi-
cal malignancies (n = 423) and demonstrated psycholog-
ical needs in 38% and relationship/social needs in 20%
of caregivers.”” Our data would suggest a markedly
higher frequency of unmet needs amongst this rare can-
cer caregiver population. Therefore, while caregiver dis-
tress is multiply determined and derived varied
challenges inherit in HN caregiving, the experience of
coping with a rare cancer is likely a contributor to addi-
tional and unique needs for supportive care which war-
rant future longitudinal investigation.

Moreover, higher levels of social support, access to
information and lower uncertainty have been associated
with caregiver resilience in studies of caregivers of
patients with more common cancers like breast, pros-
tate and colorectal."* Caregivers in those disease groups
typically have access to many informational resources
and networks of others who have gone through the
same experiences. ECD and HN, and the unique chal-
lenges associated with taking care of a patient with a
rare cancer, may lead to amplified unmet informational
and support needs and intolerance of uncertainty that
hinder benefit finding and meaning-making.

Many of these factors associated with positive ele-
ments of caregiving are readily amenable to rational
and feasible psychosocial interventions. Informational
and psychological support needs can be addressed in
tandem. ECD and HN patients, and those with rare can-
cers generally, can be directed to advocacy organizations
that present synthesized, updated, and lay-friendly edu-
cation materials. Providers for ECD and HN patients
should make all efforts to proactively inquire about
whether patients and caregivers have unanswered ques-
tions about the disease process, its management or
what the future holds. Published guidelines for ECD**
and other HN*94° can be reviewed by healthcare pro-
viders to glean up-to-date and evidence-based evaluation
and management strategies. We would advocate that
providers unfamiliar with ECD and HN have a low
threshold to refer patients and caregivers to tertiary cen-
ters or formally recognized referral centers*' with exten-
sive familiarity with these diseases. Optimizing access
to informational support may help caregivers derive the
greatest possible positive elements of their experience.

While formal efforts for oncology providers to effec-
tively communicate and provide education are essential
clinical interventions, ECD and HN caregivers may
require additional psychosocial support to help them
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manage uncertainty associated with a rare disease, facil-
itate acceptance, and reduce anxiety and depression
symptoms. Evidence-based treatments including both
Cognitive Behavioral Therapy and Acceptance and Com-
mitment Therapy**#® have robust evidence for reducing
intolerance of uncertainty. Group and/or family focused
interventions may facilitate support and improve family
communication and have demonstrated efficacy in care-
givers.** There is also growing support for evidence-
based treatments designed to enhance caregivers’ sense
of meaning and purpose despite the challenges of care-
giving (i.e., Meaning-Centered Psychotherapy for Can-
cer Caregivers [MCP-C]),* which may directly facilitate
benefit finding and meaning-making among caregivers
of patients with rare diseases. Clinicians and research-
ers should aim to optimize these interventions for care-
givers as both benefit finding and meaning-making can
mitigate the possible negative health consequences
associated with coping with a chronic illness.*° 49 Ded-
icated support for HN caregivers is also available
through the ECD Global Alliance (erdheim-chester.org)
and Histiocytosis Association (histio.org).

Limitations of the current study and opportunities
for future research should be noted. Analyses were
cross-sectional, and as such, our results do not imply
directionality and inferences regarding unmet needs as
antecedents to caregiver outcomes are limited. Our find-
ings underscore the importance for future investiga-
tions to longitudinally assess the associations between
caregiver unmet need and psychosocial sequalae. None-
theless, our qualitative findings complement the quanti-
tative data as caregivers reported their perceptions of
the roles of various experiences and stressors in their
current functioning. Moreover, while our sample size
may seem modest, for a disease as rare as ECD and HN,
it is the largest and only analyzed caregiver cohort to
date. Our sample was largely comprised of white and
highly educated women, which limits generalizability of
findings. While men are more likely than women to
have ECD, future longitudinal studies with larger, more
diverse samples are needed to capture the experience of
these caregivers more comprehensively over time.

Our sample also only included caregivers willing to
participate in this mixed methods study and within the
United States, which could pose selection bias. Our
inclusion of caregivers of patients in the U.S. limits gen-
eralizability to other contexts and reflects the challenges
specific to the U.S. healthcare system, which increas-
ingly relies on the family without providing adequate
support such as paid leave, likely amplifying unmet
needs. The study also relied on caregiver self-report,
which is inherent to psychosocial and quality of life
research, but as such, the sample may represent care-
givers particularly willing to participate. It is also possi-
ble that our sample includes caregivers with more time
and resources to facilitate their participation in the
study. Therefore, our results may underestimate the
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unmet needs of the broader population of ECD/HN
caregivers.

This mixed-methods study serves an important role
in characterizing the experiences, unmet needs, and
opportunities for finding benefit and making meaning
among ECD and HN caregivers. As rare cancers, in
aggregate, account for approximately 20% of all cancer
diagnoses in the United States,’® the collective burden
of rare cancer caregiving is substantial. The current
findings also provide broader insight and opportunities
to improve research and clinical care for caregivers of
patients with rare cancers more generally. Together,
the quantitative and qualitative results reveal salient
caregiver concerns that appear related to the rarity of
ECD and HN such as lack of information and social
support and uncertainty. Despite these challenges, the
rare cancer caregivers demonstrated capacity for
growth. The factors associated with benefit finding and
meaning-making should be examined in future longi-
tudinal investigation as potential targets for supportive
interventions that provide information and address psy-
chosocial concerns, with the goal to reduce the poten-
tial long-term sequalae associated with rare cancer
caregiving.

Contributors

Hannah-Rose Mitchell: Writing-original draft, writing-
review & editing, conceptualization, formal analysis,
visualization, validation, interpretation; Allison ]. Apple-
baum: Writing- review & editing, conceptualization,
supervision, methodology, formal analysis, validation,
interpretation; Kathleen A. Lynch: Writing- review &
editing, methodology, formal analysis, validation, inter-
pretation; Anne S. Reiner: Writing- review & editing,
conceptualization, data curation, formal analysis, meth-
odology; Justin B. Buthorn: Investigation, data collec-
tion, writing-review and editing; Allison S. Sigler:
Investigation, data collection, writing-review and editing;
Dana Bossert: Investigation, data collection, writing-
review and editing; Kathleen Brewer: Conceptualization,
writing-review and editing; Jessica Corkran: Conceptuali-
zation, writing-review and editing; Deanna Fornier: Con-
ceptualization, writing-review and editing; Katherine S.
Panageas: Conceptualization, interpretation, writing-
review and editing; Eli L. Diamond: Writing-original
draft, writing-review & editing

Data sharing statement
The dataset used for this study are available from the
corresponding author upon reasonable request.

Declaration of interests
Dr. Applebaum receives support from Blue Note Ther-
apeutics. Dr. Diamond discloses unpaid editorial



Articles

10

support from Pfizer Inc and serves on an advisory
board for Day One Therapeutics and Springworks
Therapeutics, both outside the submitted work and
serves on the Histiocytosis Association Board of Trust-
ees (unpaid) and Erdheim-Chester Disease Global Alli-
ance -Medical Advisory Board (unpaid).

Acknowledgments

This study was supported by the Population Sciences
Research Program Award NIH P30 CAoo8748 (E.L.D.,
AJ.A. KS.P), NIH T32 CAoog461 (H.M.), Frame
Family Fund (E.L.D.), Applebaum Foundation (E.L.D.).

References

1 Diamond EL, Durham BH, Haroche J, et al. Diverse and targetable
kinase alterations drive histiocytic neoplasms. Cancer Discov.
2016;6(2):154-165. https://doi.org/10.1158 /2159-8290.Cd-15-0913.

2 Emile JF, Abla O, Fraitag S, et al. Revised classification of histiocy-
toses and neoplasms of the macrophage-dendritic cell lineages.
Blood. Jun 2 2016;127(22):2672—2681. https://doi.org/10.1182/
blood-2016-01-690636.

3 Emile JF, Charlotte F, Amoura Z, Haroche J. BRAF mutations in
Erdheim-Chester disease. J Clin Oncol. 2013;31(3):398. https://doi.
0rg/10.1200/j€0.2012.46.9676.

4  Blombery P, Wong SQ, Lade S, Prince HM. Erdheim-Chester dis-
ease harboring the BRAF V600oE mutation. | Clin Oncol. 2012;30
(32):e331—e332. https://doi.org/10.1200/jc0.2012.43.2260.

5  Haroche J, Cohen-Aubart F, Amoura Z. Erdheim-Chester disease.
Blood.  2020;135(16):1311-1318.  https://doi.org/10.1182/blood.
2019002766.

6  Diamond EL, Reiner AS, Buthorn JJ, et al. A scale for patient-
reported symptom assessment for patients with Erdheim-Chester
disease. Blood Adv. 2019;3(7):934-938. https://doi.org/10.1182/
bloodadvances.2018030502.

7  O’Brien K, Dave R, Shekhar S, et al. Survivorship issues in adult
patients with histiocytic neoplasms. J Natl Compr Cancer Netw.
2021;19(11):1312—131&

8  Applebaum AJ, Polacek LC, Walsh L, et al. The unique burden of
rare cancer caregiving: caregivers of patients with Erdheim-Chester
disease. Leuk Lymphoma. 2020;61(6):1406-1417. https://doi.org/
10.1080/10428194.2020.1719090.

9  Kent EE, Rowland JH, Northouse L, et al. Caring for caregivers and
patients: research and clinical priorities for informal cancer caregiv-
ing. Cancer. 2016;122(13):1987-1995. https://doi.org/10.1002/cncr.
29939-

10 Applebaum A. Isolated, invisible, and in-need: there should be no
“I” in caregiver. Palliat Support Care. 2015;13(3):415-416. https://
doi.org/10.1017/51478951515000413.

11 Kim Y, Schulz R. Family caregivers’ strains: comparative analysis
of cancer caregiving with dementia, diabetes, and frail elderly care-
giving. | Aging Health. 2008;20(5):483-503.

12 Litzelman K, Yabroff KR. How are spousal depressed mood, dis-
tress, and quality of life associated with risk of depressed mood in
cancer survivors? Longitudinal findings from a national sample.
Cancer Epidemiol, Biomark Prev: Publ Am Assoc Cancer Res, Am Soc
Prev. Oncol. 2015;24(6):969-977. https://doi.org/10.1158 /1055-
9965.EPI-14-1420.

13 Zahid MA, Ohaeri JU. Relationship of family caregiver burden with
quality of care and psychopathology in a sample of Arab subjects
with schizophrenia. BMC Psychiatry. 2010;10:71. https://doi.org/
10.1186 /1471-244X-10-71.

14 KimY, Schulz R, Carver CS. Benefit finding in the cancer caregiv-
ing experience. Psychosom Med. 2007;69(3):283-291.

15 Helgeson VS, Reynolds KA, Tomich PL. A meta-analytic review of
benefit finding and growth. J Consult Clin Psychol. 2006;74(5):797.

16 Cassidy T. Benefit finding through caring: the cancer caregiver
experience. Psychol Health. 2013;28(3):250-266.

17 Applebaum AJ, Marziliano A, Schofield E, Breitbart W, Rosenfeld
B. Measuring positive psychosocial sequelae in patients with
advanced cancer. Psychol Trauma. 2021;13(6):703-712. https://doi.
0rg/10.1037/trac000944.

18

9

20
21

22

23

24

25

26

27
28

29

30

31

32

33

34

35
36

37

38

39

40

Hudson PL, Hayman-White K, Aranda S, Kristjanson L]J. Predict-
ing family caregiver psychosocial functioning in palliative care. |
Palliat Care. 2006;22(3):133-140.

Folkman S, Chesney MA, Christopher-Richards A. Stress and cop-
ing in caregiving partners of men with AIDS. Psychiatr Clin North
Am. Mar 1994;17(1):35-53.

Creswell JW, Clark VLP. Designing and Conducting Mixed Methods
Research. Sage publications; 2017.

Cuschieri S. The strobe guidelines. Saudi | Anaesth. 2019;13(suppl
1):S31-S34. https://doi.org/10.4103/sja.SJA_543_18.

Urcuyo KR, Boyers AE, Carver CS, Antoni MH. Finding benefit in
breast cancer: relations with personality, coping, and concurrent
well-being. Psychol Health. 2005;20(2):175-192. https://doi.org/
10.1080/08870440512331317634.

Farran CJ, Miller BH, Kaufman JE, Donner E, Fogg L. Finding
meaning through caregiving: development of an instrument for
family caregivers of persons with Alzheimer’s disease. J Clin Psy-
chol. 1999;55(9):1107-1125.

Girgis A, Lambert S, Lecathelinais C. The supportive care needs
survey for partners and caregivers of cancer survivors: development
and psychometric evaluation. Psycho-Oncology. 2011;20(4):387-393.
https://doi.org/10.1002/pon.1740.

Broadhead WE, Gehlbach SH, de Gruy FV, Kaplan BH. The Duke-
UNC functional social support questionnaire. Measurement of social
support in family medicine patients. Med Care. 1988;26(7):709~723.
https://doi.org/10.1097/00005650-198807000-00006.

Siminoff LA, Zyzanski SJ, Rose JH, Zhang AY. The cancer com-
munication assessment tool for patients and families (CCAT-PF): a
new measure. Psychooncology. 2016;25(7):880. https://doi.org/
10.1002/pON.4174.

Zigmond AS, Snaith RP. The hospital anxiety and depression scale.
Acta Psychiatr Scand. 1983;67(6):361-370.

Carleton RN, Norton MAPJ, Asmundson GJG. Fearing the
unknown: a short version of the intolerance of uncertainty scale. J
Anxiety Disord. 2007;21(1):105-117. https://doi.org/10.1016/j.janx-
dis.2006.03.014.

Palinkas LA, Horwitz SM, Green CA, Wisdom JP, Duan N, Hoag-
wood K. Purposeful sampling for qualitative data collection and
analysis in mixed method implementation research. Adm Policy
Ment Health Ment Health Serv Res. 2015;42(5):533—544. https://doi.
0rg/10.1007/310488-013-0528-y.

Guest G, Bunce A, Johnson L. How many interviews are enough?
An experiment with data saturation and variability. Field Methods.
2006;18(1):59-82.

Guest G, MacQueen KM, Namey EE. Introduction to applied the-
matic analysis. Appl Themat Anal. 2012;3(20):1-21.

Wang T, Molassiotis A, Chung BPM, Tan J-Y. Unmet care needs of
advanced cancer patients and their informal caregivers: a system-
atic review. BMC Palliat Care. 2018;17(1):96. https://doi.org/
10.1186 /512904-018-0346-9.

Yang WFZ, Lee RZY, Kuparasundram S, et al. Cancer caregivers
unmet needs and emotional states across cancer treatment phases.
PLOS One. 2021;16(8):e0255901. https://doi.org/10.1371/journal.
pone.o23590r.

Opsomer S, Lauwerier E, De Lepeleire ], Pype P. Resilience in
advanced cancer caregiving. A systematic review and meta-synthe-
sis. Palliat  Med. 2022;36(1):44-58. https://doi.org/10.1177/
02692163211057749.

Seiler A, Jenewein J. Resilience in cancer patients. Front Psychiatry.
2019;10. https://doi.org/10.3389 /fpsyt.2019.00208.

Gardner MH, Mrug S, Schwebel DC, Phipps S, Whelan K, Madan-
Swain A. Demographic, medical, and psychosocial predictors of
benefit finding among caregivers of childhood cancer survivors.
Psycho-oncology. 2017;26(1):125-132.

Hart NH, Crawford-Williams F, Crichton M, et al. Unmet support-
ive care needs of people with advanced cancer and their caregivers:
a systematic scoping review. Crit Rev Oncol/Hematol. 2022;176:
103728. https://doi.org/10.1016 /j.critrevonc.2022.103728.

Goyal G, Heaney ML, Collin M, et al. Erdheim-Chester disease:
consensus recommendations for evaluation, diagnosis, and treat-
ment in the molecular era. Blood. 2020;135(22):1929-1945. https://
doi.org/10.1182/blood.2019003507.

Goyal G, Tazi A, Go RS, et al. International expert consensus rec-
ommendations for the diagnosis and treatment of Langerhans cell
histiocytosis in adults. Blood. 2022;139(17):2601-2621. https://doi.
org/10.1182/blood.2021014343.

Abla O, Jacobsen E, Picarsic J, et al. Consensus recommendations
for the diagnosis and clinical management of Rosai-Dorfman-

www.thelancet.com Vol 54 December, 2022


https://doi.org/10.1158/2159-8290.Cd-15-0913
https://doi.org/10.1182/blood-2016-01-690636
https://doi.org/10.1182/blood-2016-01-690636
https://doi.org/10.1200/jco.2012.46.9676
https://doi.org/10.1200/jco.2012.46.9676
https://doi.org/10.1200/jco.2012.43.2260
https://doi.org/10.1182/blood.<?A3B2 re3j?>2019002766
https://doi.org/10.1182/blood.<?A3B2 re3j?>2019002766
https://doi.org/10.1182/bloodadvances.2018030502
https://doi.org/10.1182/bloodadvances.2018030502
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0007
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0007
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0007
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0007
https://doi.org/10.1080/10428194.2020.1719090
https://doi.org/10.1080/10428194.2020.1719090
https://doi.org/10.1002/cncr.<?A3B2 re3j?>29939
https://doi.org/10.1002/cncr.<?A3B2 re3j?>29939
https://doi.org/10.1017/s1478951515000413
https://doi.org/10.1017/s1478951515000413
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0011
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0011
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0011
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0011
https://doi.org/10.1158/1055-9965.EPI-14-1420
https://doi.org/10.1158/1055-9965.EPI-14-1420
https://doi.org/10.1186/1471-244X-10-71
https://doi.org/10.1186/1471-244X-10-71
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0014
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0014
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0015
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0015
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0016
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0016
https://doi.org/10.1037/tra0000944
https://doi.org/10.1037/tra0000944
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0018
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0018
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0018
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0019
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0019
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0019
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0020
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0020
https://doi.org/10.4103/sja.SJA_543_18
https://doi.org/10.1080/08870440512331317634
https://doi.org/10.1080/08870440512331317634
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0023
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0023
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0023
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0023
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0023
https://doi.org/10.1002/pon.1740
https://doi.org/10.1097/00005650-198807000-00006
https://doi.org/10.1002/pon.4174
https://doi.org/10.1002/pon.4174
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0027
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0027
https://doi.org/10.1016/j.janxdis.2006.03.014
https://doi.org/10.1016/j.janxdis.2006.03.014
https://doi.org/10.1007/s10488-013-0528-y
https://doi.org/10.1007/s10488-013-0528-y
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0030
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0030
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0030
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0031
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0031
https://doi.org/10.1186/s12904-018-0346-9
https://doi.org/10.1186/s12904-018-0346-9
https://doi.org/10.1371/journal.pone.0255901
https://doi.org/10.1371/journal.pone.0255901
https://doi.org/10.1177/02692163211057749
https://doi.org/10.1177/02692163211057749
https://doi.org/10.3389/fpsyt.2019.00208
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0036
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0036
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0036
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0036
https://doi.org/10.1016/j.critrevonc.2022.103728
https://doi.org/10.1182/blood.2019003507
https://doi.org/10.1182/blood.2019003507
https://doi.org/10.1182/blood.2021014343
https://doi.org/10.1182/blood.2021014343

Articles

42

43

44

45

Destombes disease. Blood. 2018;131(26):2877-2890. https://doi.
org/10.1182 /blood-2018-03-839753.

International ECD Care Centers. Updated March 22, 2022. https://
erdheim-chester.org/care-centers/.

Fayazbakhsh E, Mansouri A. Effectiveness of acceptance and com-
mitment therapy on intolerance of uncertainty, experiential avoid-
ance, and symptoms of generalized anxiety disorder in individuals
with Type II diabetes. Int Arch Health Sci. 2019;6(1):30-35.
Alschuler KN, Beier ML. Intolerance of uncertainty: shaping an
agenda for research on coping with multiple sclerosis. Int | MS
Care. 2015;17(4):153-158.

Applebaum AJ, Breitbart W. Care for the cancer caregiver: a sys-
tematic review. Palliat Support Care. 2013;11(3):231-252. https://doi.
org/10.1017/S1478951512000594.

Applebaum A]J, Kulikowski JR, Breitbart W. Meaning-centered psy-
chotherapy for cancer caregivers (MCP-C): rationale and overview.
Palliat Support Care. 2015;13(6):1631-1641.

www.thelancet.com Vol 54 December, 2022

46

47

48

49

50

Wang AW, Hoyt MA. Benefit finding and diurnal cortisol after
prostate cancer: the mediating role of positive affect. Psycho-Oncol-
ogy. 2018;27(4):1200-1205.

Bower JE, Low CA, Moskowitz JT, Sepah S, Epel E. Benefit
finding and physical health: positive psychological changes and
enhanced allostasis. Soc Personal Psychol Compass. 2008;2
(1):223-244.

Bower JE, Moskowitz JT, Epel E. Is benefit finding good for your
health? Pathways linking positive life changes after stress and
physical health outcomes. Curr Direct Psychol Sci. 2009;18(6):
337341

Park CL. Making sense of the meaning literature: an integrative
review of meaning making and its effects on adjustment to stress-
ful life events. Psychol Bull. 2010;136(2):257.

DeSantis CE, Kramer JL, Jemal A. The burden of rare cancers in
the United States. CA Cancer J Clin. 2017;67(4):261-272. https://
doi.org/10.3322/caac.21400.

1


https://doi.org/10.1182/blood-2018-03-839753
https://doi.org/10.1182/blood-2018-03-839753
https://erdheim-chester.org/care-centers/
https://erdheim-chester.org/care-centers/
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0042
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0042
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0042
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0042
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0043
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0043
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0043
https://doi.org/10.1017/S1478951512000594
https://doi.org/10.1017/S1478951512000594
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0045
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0045
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0045
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0046
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0046
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0046
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0047
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0047
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0047
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0047
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0048
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0048
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0048
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0048
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0049
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0049
http://refhub.elsevier.com/S2589-5370(22)00400-X/sbref0049
https://doi.org/10.3322/caac.21400
https://doi.org/10.3322/caac.21400

	Challenges and positive impact of rare cancer caregiving: A mixed-methods study of caregivers of patients with Erdheim-Chester disease and other histiocytic neoplasms
	Introduction
	Methods
	Ethics statement
	Participants
	Survey procedures and data elements
	Semi-structured interview
	Statistical analysis
	Quantitative survey data
	Qualitative interview data

	Role of the funding source

	Results
	Quantitative findings
	Qualitative findings
	Unmet needs
	Positive impact


	Discussion
	Contributors
	Data sharing statement
	Declaration of interests
	Acknowledgments
	References


