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Abstract

Purpose Chronic hematological malignancies progress slowly, potentially manifesting symptoms spanning months to years.
HM-PRO is developed as a comprehensive clinical tool for assessing symptoms in hematology. The aim was to investigate
the effect of a nurse-led systematic approach to symptom identification and management using HM-PRO in outpatient care
in patients with chronic hematological malignancies.

Methods This is a randomized trial including 94 patients to investigate an intervention comprising (1) HM-PRO data col-
lection, (2) HM-PRO assessment guided by an algorithm, and (3) nurse-led tailored symptom management. The control arm
received standard follow-up care. The primary outcome was change in QoL. Secondary outcomes were change in prevalence
of physical and psychological symptoms.

Results A statistically significant difference in QoL change scores over time favored the intervention (diff. 10.3; p=.04). For
secondary endpoints, a significant between group difference in change over time for severity scores was observed in fatigue
(diff. — 13.6; p=.003), overall symptom burden (diff. — 0.7 points; p =.029), emotional functioning (diff. 10.0; p <.0001),
and anxiety (diff. —2.5; p=.001).

Conclusion A 12-month nurse-led symptom management intervention within hematology significantly improved QoL., emo-
tional functioning, fatigue, anxiety, and overall symptom burden over time. This is the first randomized trial investigating
nurse-led clinical application of the HM-PRO questionnaire providing knowledge on the efficacy of systematic symptom
management in clinical practice. This study highlights both the pivotal role of nurses and multidisciplinary support and the
inherent value of tailored symptom management.

Trial registration Clinical trial registration number: NCT04757545 (02/12/2021).

Keywords Hematological malignancies - Nurse-led - Symptom management - Patient-reported outcomes - HM-PRO -
Quality of life
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Advances in hematological cancer treatment have improved
clinical outcomes and survival rates in recent decades [1].
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Improved survival has, in turn, led to a growing number of
patients receiving treatment and long-term monitoring in
outpatient settings.

Hematological malignancies manifest differently. Acute
leukemia and lymphoma have an acute onset, while multiple
myeloma (MM), chronic myeloid leukemia (CML), myelod-
ysplastic syndrome (MDS), and myeloproliferative neoplasms
(MPN) have a chronic course. Consequently, treatment modali-
ties range from aggressive chemotherapeutic regimens to lower
dose maintenance regimes or a ‘“watch and wait” approach [2,
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3]. Chronic hematological malignancies gradually progress,
potentially accumulating symptoms over extended periods,
spanning months to years [3, 4]. Therefore, prolonged moni-
toring in an outpatient setting is an important strategy to help
chronic malignant patients endure the impact of symptoms,
ability to work, and independence in daily life [5—7]. Patients
report various symptoms with fatigue being the most prevalent
[8, 9]. Furthermore, difficulty sleeping, drowsiness, lack of
focus, pain and stress are also frequently reported in patients
with chronic hematological malignancies [8]. Consequently,
many patients have a diminished quality of life (QoL) [9, 10].
Utilization of patient reported outcomes (PRO) has the
potential to alleviate symptoms and identify unmet patient needs
[11]. In solid tumors, systematic integration of PRO in clinical
settings has reduced symptoms without requiring prolonged
clinical contact [11, 12]. However, collecting PROs alone may
not improve patient health outcomes, as healthcare professionals
need to act on this knowledge [13]. Therefore, complementing
PRO assessments with evidence-based symptom management
is imperative, requiring a multidisciplinary approach [13]. This
approach to managing symptoms in cancer is beneficial, with
nurses specializing in cancer care often playing a pivotal role in
assisting patients with symptom management [14, 15].
Symptoms associated with hematological malignancies can
vary in type, duration, and severity depending on the diagnose
and treatment. Generic cancer research questionnaires are pri-
marily designed for research rather than clinical purposes [16,
17]. Hematological Malignancy Patient-Reported Outcome
(HM-PRO) is a questionnaire developed for clinical use tailored
specifically to hematological malignancies [18]. HM-PRO is
designed as a comprehensive symptom assessment and support
tool for routine follow-up care, comprising aspects of physi-
cal, social, emotional behavior and well-being, and well-being
affected by eating and drinking, and 18 individual signs and
symptoms related to disease or treatment [18]. To the best of our
knowledge, the HM-PRO questionnaire has not been previously
used as a part of a clinical intervention in a randomized trial.
We hypothesized that nurse-led symptom identification and
management, facilitated by a disease specific and clinically
developed PRO (HM-PRO) could reduce symptom burden while
preserving QoL. The aim of this study was to investigate the
effect of a systematic nurse-led approach using HM-PRO in out-
patient care in patients with chronic hematological malignancies.

Methods

The methods adhere to the recommendations in the CON-
SORT statement for randomized trials [19, 20]. The study
protocol was registered with the Regional Ethics Committee
for the Capital Region of Denmark (20070444) and received
approval by the Danish Protection Agency (P-2020-1085).
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Design

This was a two-arm, single-center randomized controlled
trial (RCT).

Participants, recruitment, and randomization
procedures

Participants eligible for this study were adults > 18 years old
diagnosed with clonal cytopenia of unknown significance
(CCUS), CML, MDS, or MPN. Participants were eligible
for inclusion six months after diagnosis or later if in stable
condition, as assessed by their primary hematologist. A sta-
ble condition was defined as one in which patients could be
monitored through telephone consultations, supplemented
with four annual blood samples. Exclusion criteria included
non-proficiency in Danish and/or cognitive/psychiatric chal-
lenges preventing participation in a clinical trial.

Recruitment of participants took place in the outpatient
clinic at the Department of Hematology at a large University
Hospital from February 2021 to January 2022. Participants
were identified, screened, and informed of the study by their
primary hematologist. Upon consent, the primary investi-
gator approached, informed, and recruited participants for
the study. All participants were provided with information
about the study, and after a period of consideration, the
participants provided written consent to participate.

Following inclusion and baseline assessment, partic-
ipants were stratified by sex and randomly allocated to
either the intervention or control group, with random allo-
cation sequence generated by a computer.

While participants and nurses were not blinded to group
allocation, the intervention nurses had no knowledge of or
contact with the control group participants. The statisti-
cian responsible for the statistical analysis was blinded to
group allocation.

Intervention group

The intervention group received a nurse-led systematic
symptom management intervention in conjunction with
standard care.

Intervention: nurse-led systematic symptom
management

The symptom management model serves as the theoretical
foundation for the intervention, providing a framework for
(1) symptom experience, (2) management strategies, and (3)
outcome evaluation, which are influenced by three domains:
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Fig. 1 The symptom management intervention. Abbreviations: HM-PRO, Hematological Malignancy Patient-Reported Outcome

a personal domain, a health and illness domain, and an envi-
ronmental domain [21]. This model provides a multifactorial
approach by not only identifying symptoms but also under-
standing the complex and dynamic interplay of symptoms,
demographic and contextual factors, and strategies to inter-
vene [21]. The elements of the symptom management model
driving the hypothesized change are enhanced symptom
experience, symptom status, and symptom management to
reduce symptoms and maintain QoL in patients with chronic
hematological malignancies.

Based on the theoretical underpinning, a symptom man-
agement intervention was developed by a project group com-
prising physicians, nurses, nurse specialists, researchers, and
patient representatives. The intervention consisted of three
steps: (1) HM-PRO response: 1 week before a scheduled
nurse-led conversation at 1, 6, and 12 months, participants
received the HM-PRO questionnaire to complete and return
electronically, with a reminder sent after 5 days if needed;
(2) HM-PRO assessment algorithm: nurses analyzed the
HM-PRO responses using an algorithm that was developed
in the project group to assess and rate symptom severity,
guiding systematic and actionable management of symp-
toms; and (3) nurse-led tailored symptom management con-
versations guided by the algorithm and a symptom man-
agement manual. Participants either received a telephone
conversation including nurse-led symptom management or
they were sent a personalized text message through the elec-
tronic health care system (EPIC) in the absence of moder-
ate or severe symptoms. A symptom management manual
ensured structured and evidence-based management of

symptoms [21, 22]. The symptom management interven-
tion is illustrated in Fig. 1.

The intervention was conducted between February
2021 and February 2023 by three experienced hematol-
ogy nurses (9-16 years of experience). Two of the nurses
participated in the development phase of the interven-
tion, while one nurse was involved during the study.
Workshops including the PI, hematologists, and nurses
were held to refine the algorithm, test and adjust the
symptom management manual, and organize administra-
tive tasks.

Control group

The control group received standard care consisting of a
scheduled annual phone consultation with a hematologist to
evaluate medical status and symptom control as well as four
blood samples per year.

Data collection and time points

Questionnaires were electronically distributed to partici-
pants via REDCap, a platform to secure data for research
purposes [23]. The data in REDCap consisted of (1) demo-
graphic information provided by the participants (sex, age,
civil status, working status), (2) HM-PRO intervention data,
(3) research endpoint data, and (4) clinical data retrieved
from medical journals (diagnosis, time of diagnosis, clini-
cal contact during the intervention period and content of
consultations).
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The primary endpoint was the between-group differ-
ence in QoL measured by the European Organization for
Research and Treatment of Cancer Quality of Life Question-
naire Core 30 (EORTC QLQ-C30), specifically the global
health domain, from baseline to 12 months [24]. EORTC-
QLQ-C30 consists of five functional scales: a physical,
cognitive, emotional, role and social scale, three symptom
scales (fatigue, pain, and nausea and vomiting), a global
health domain, single items assessing symptoms, and per-
ceived financial impact of cancer [24]. The scoring scale
range from 1 to 100, with high functional scale/QoL scores
indicating a high level of functioning/QoL. In contrast, on
the symptom scale, a higher scores represent a high level of
symptomatology [25].

Secondary endpoints were changes in symptoms of
depression and anxiety measured by Hospital Anxiety and
Depression Scale (HADS) [26] and changes in symptom
core and interference measured by The M.D. Anderson
Symptom Inventory (MDASI) [27]. HADS is a 14-item scale
divided into two subscales, with a higher score indicating
poorer mental outcomes [26]. MDASI includes 19 items
measuring 13 core symptoms and six items related to inter-
ference in daily living. The scale ranges from 1 to 10, where
a high number indicates a worsening in symptoms [27].

Endpoint data were collected at baseline, 6 months and
post testing at 12 months after concluding the symptom
management intervention.

Selected data from intervention, including data from the
HM-PRO questionnaires, participation in the intervention,
and content of the consultations, will be presented in the
result section.

Statistical analysis

The sample size calculation was based on a two-sample
t-test, assuming a minimal clinically relevant between-group
difference of 10 and an estimated within group standard
deviation (SD) of 15 on changes from baseline to 12 months
for QoL. To achieve a statistical power of 0.80, maintain a
type 1 error rate of 5%, and account for an expected dropout
rate of 20%, we determined that a sample size of 45 patients
per group would be adequate for this study [28-30]. Demo-
graphic and clinical variables were reported as means and
ranges for quantitative variables and as numbers and per-
centages for categorial variables. Raw means and standard
deviations were reported for primary and secondary out-
comes. A linear mixed effects model with random effect
of the patient and fixed effects of treatment, time, and their
interaction was fitted to all outcomes. Estimates for within-
group changes from baseline to post testing, as well as
between group differences of changes, were extracted from
the model together with #-tests. A p-value less than 0.05 was
considered statistically significant. However, due to the large
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number of secondary outcomes and the high risk of report-
ing false positive results, the results should be viewed as
exploratory. The statistical analysis was conducted using R.

Results

Initially, 343 patients were screened by a hematologist from
ambulatory patient lists, followed by the primary hema-
tologist assessing patients for inclusion. Subsequently,
the PI invited 132 eligible patients, and out of these, 94
(72%) patients provided consent for participation and were
enrolled. After baseline assessment, participants were ran-
domly allocated to the intervention group (n=46) or the
control group (n=48). The flow of participants in the study
is illustrated in Fig. 2.

Baseline characteristics, as illustrated in Table 1, showed
a median age of 64.7 years in the intervention group and
63.9 years in the control group. In the intervention group,
50.0% were female, while 56.2% in the control group were
female. The predominant diagnosis was MPN (76%), fol-
lowed by CML (18%), MDS (3%), and CCUS (3%).

Primary endpoint

The primary endpoint was the between group-difference
in QoL at 12 months. A statistically significant difference
in change scores over time favored the intervention group
(between group diff. 10.3 (SE 5.0) p=0.040). Results are
shown in Table 2.

Secondary endpoint

Fatigue prevalence measured by EORTC-QLQ-C30
remained unchanged in the intervention group (diff. — 6.0
(SE 3.2); p=0.149), but significantly increased in the con-
trol group (diff. 7.5 (SE 3.0); p=0.038). Consequently, a sig-
nificant difference in fatigue prevalence over time favoring
the intervention group (diff. — 13.6 (SE 4.4); p=0.003) was
observed. The between-group difference in change scores
for overall symptom burden related to core symptoms was
statistically significant, with a difference of —0.7 points (SE
0.3); p=0.029. In contrast, the difference between changes
of symptom interference over time was non-significant.
Emotional functioning measured by EORTC-QLQ-C30
significantly changed between-groups, favoring the inter-
vention group (diff. 10.0 (SE 3.8); p <0.0001). However,
within-group differences were non-significant. For HADS,
anxiety symptoms significantly worsened over time in the
control group (diff. 1.4 (SE 0.5); p=0.015), resulting in a
statistically significant difference in the development over
time when comparing the two groups (diff. — 2.5 (SE 0.7);
p=0.001). In the intervention group, the level of symptoms
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Pl could not reach patient (n=6)
Language barrieer (n=1)

Randomized (n=94)

Patient was blind (n=1)

v

Discontinued intervention: Completed baselise assessment (n=46)
Drop-out (n=1) [€—] Allocated to intervention arm (n=46)
Received allocated intervention (n=45)

Y

Discontinued intervention: Completed post-test assessment (n=28)
Drop-out (n=5) l€— Lost to follow-up (n=12)
Brain injury (n=1) Discontinued intervention (n=6)

Analysed (n=28)

Fig.2 Flowchart

of anxiety remained stable (diff. — 1.1 (SE 0.5); p=0.079).
In depression, no significant differences were found.

Total clinical contacts regardless of type (face to face,
telephone, or written, but excluding symptom management
telephone conversations) were balanced between the inter-
vention group (n=106) and the control group (n=105).

Intervention, participation, and content

The response rates for the HM-PRO questionnaires at 1, 6,
and 12 months were 93.5%, 80.0%, and 80.0%, respectively.
Adherence to the subsequent nurse-led symptom manage-
ment at 1, 6, and 12 months was 80.4%, 62.2%, and 72.5%,
respectively as shown in Table 3.

The HM-PRO questionnaire data showed emotional and
physical well-being as the most affected domains. The inter-
vention nurses consistently adhered to the symptom manage-
ment protocol, as indicated by clinical record data. The top-
ics addressed in the conversations aligned with participant
responses obtained from the HM-PRO questionnaire. While
most conversations were conducted by nurses, there were
also instances necessitating a multidisciplinary approach.
Other collaborators, primarily the primary hematologist

Allocation

Post-test

Analysis

v

Completed baseline assessment (n=48)
Allocated to control arm (n=48)
Received standard care (n=48)

Y

Completed post-test assessment (n=31) Discontinued intervention|
Lost to follow-up (n=16) > Died (n=1)
Discontinued intervention (n=1)

Analysed (n=31)

(n=9), were engaged. Additionally, nurses offered sev-
eral participants referral for rehabilitation follow-up in the
municipality. Out of 23 participants that were offered munic-
ipal follow-up, 14 accepted. Some participants declined
(n=06), while others were already committed to rehabilita-
tion activities (n=23).

Discussion

This randomized trial investigated the effect of a system-
atic approach to nurse-led symptom management using
HM-PRO questionnaire in outpatient care in patients with
chronic hematological malignancies. The results favored
the intervention, indicating that a 12-month symptom man-
agement intervention was effective. The difference in QoL
demonstrated in this study is considered clinically relevant,
equivalent to a medium effect [30], and the levels of QoL are
consistent with findings in other studies including chronic
hematological malignancies [31, 32]. Prior randomized trials
have observed enhanced QoL in patients with hematological
malignancies who underwent a PRO-based intervention [33,
34]. While the specific components of these interventions
may vary, a common objective was to positively impact QoL

@ Springer
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Table 1 Demographic and

) T Variables Intervention group Control group (n=48)
medical characteristics of the (n=46) n (%)
participants n (%)

Sex 23 (50.0) 27 (56.2)
Female 23 (50.0) 21 (43.8)
Male

Age, mean (range) 64.7 (30-79) 63.9 (37-86)

Diagnose 36 (78.3) 35 (72.9)
MPN 8(17.4) 9 (18.8)
CML 0(0) 3(6.2)
MDS 2(4.3) 1(2.1)
CCUS

Time since diagnose, years, mean (range) 7.7 (0.8-32) 5.2 (0.6-18)

Civil status 4(8.7) 6 (12.5)
Widow (er) 28 (60.9) 25(52.1)
Married 2 (4.3) 4(8.3)
Cohabiting 11 (23.9) 13 (27.1)
Single 1(2.2) 0(0)

No information from patient

Employment status 16 (34.8) 15 (31.2)
Employed full time 2(4.3) 3(6.2)
Employed part time < 32 h/week 1(2.2) 1(2.1)
Sick leave 23 (50) 26 (54.2)
Retired/pension 1(2.2) 24.2)
Early retired 12.2) 12.1)
Not working, self-selected 2(4.3) 0 (0)

No information from patient

Education 5(10.9) 7 (14.6)
Primary school 12 (26.1) 12 (25)
Short education 17 (37) 12 (25)
Medium education 11 (23.9) 17 (35.9)
Higher education 12.2) 0 (0)

No information from patient

CCUS, clonal cytopenia of unknown significance; CML, chronic myeloid leukemia; MDS, myelodysplastic
syndrome; MPN, myeloproliferative neoplasia

and enhance symptom management, aligning with the aim
of our study.

Changes in fatigue scores measured by EORTC-QLQ-
C30 indicated a medium difference in mean scores, implying
that the difference in fatigue may have clinical significance
for the patients [30]. This finding is supported by previous
randomized trials investigating the effect of non-pharmaco-
logical interventions within hematology, showing improve-
ments in fatigue-related outcomes [34, 35].

Over time, patients in the control group exhibited a wors-
ening of symptoms of anxiety, as measured by HADS, and
compared to the intervention group, the changes over time
from baseline to 12 months were both statistically significant
and clinically relevant [36].

HM-PRO data from the intervention group consistently
highlighted the impact on participants’ emotional well-
being, making it a focus of discussion in the subsequent
symptom management conversations. At 12-month post-
testing, the longitudinal changes in emotional functioning
measured by EORTC-QLQ-C30 significantly favored the

@ Springer

intervention group. This suggests a connection between the
participants’ responses on the HM-PRO questionnaire, the
topics discussed during the symptom management consul-
tations, and the results derived from the post-test endpoint
data.

This intervention’s “dosage” is low and non-invasive in
daily life, tailored to each patient’s needs rather than fol-
lowing a one-size-fits-all delivery model. However, HM-
PRO responses (rn=8) reporting no or few symptoms, who
received only written correspondence guided by the algo-
rithm were unexpectedly low (Table 3), emphasizing the
need for nurse-led symptom management for chronic hema-
tological malignancies. In future trials, there is potential to
further refine the algorithm to ensure precise delivery of
the intervention to other patient groups within hematology.

Hematology nurses were responsible for the symptom
management; however, certain conversations required mul-
tidisciplinary involvement. The multidisciplinary nature of
addressing symptoms in cancer is acknowledged in previous
research [37]. Specialized cancer care nurses are recognized
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Table 3 Completion of

X Time points HM-PRO com- Received symptom Type of symptom management contact
HM-PRO and nurse-led (n=eligible patients at pletion management according to algorithm
Sy mpt(?m managemenF time points) n (%) n (%) - -
according to the algorithm Telephone Written Missed
n (%) n (%) n (%)
1 month (n=46) 43 (93.5) 37 (80.4) 34 (79) 37 6 (14)
6 months (n=45) 36 (80.0) 28 (62.2) 25 (70) 3(8) 8(22)
12 months (n=40) 32 (80.0) 29 (72.5) 27 (85) 2 (6) 309

Abbreviations: HM-PRO, Hematological Malignancy Patient-reported outcome

for their pivotal role in guiding and coordinating patients’
pathways within the healthcare system, and a symptom sci-
ence colloquium from NINR, ONS, and NCI emphasizes the
distinctive role of oncology nurses and nursing researchers
in exploring and investigating symptom science and QoL
[14, 15, 38]. The results of this study support the effective-
ness of a nurse-led intervention, showing positive effects
on both QoL and symptom outcomes. Conducted in the
clinic by designated hematology nurses, this study provides
informative and applicable results, underscoring the poten-
tial value of nurses taking on this task with implications for
clinical practice.

The tailored approach enabled prioritization of symptom
management in relevant patients, promoting individualized
health interventions. A limitation of this model of care is the
inter-individual variability of symptoms, as symptoms tend to
fluctuate over time [39]. The limited frequency of collecting
PRO data in this intervention, only three times in 12 months,
can be subject to criticism. Comparing weekly PRO measure-
ments to daily measurements diminishes the opportunity for
timely intervention because symptoms tend to fluctuate [40].
However, this study includes patients with chronic hema-
tological malignancies, distinguishing it from more acute
and aggressive cancer trajectories. Non-pharmacological
interventions for hematological patients have been mainly
investigated in those with acute diseases such as leukemia,
with sparse evidence on chronic hematological conditions
despite their recognized symptom burden [3, 4, 41]. Hence,
this study has the potential to inform health care professionals
about a group of patients less prioritized in previous research.

This study has several strengths. A randomized trial, the
gold standard in medical research, was utilized to investi-
gate the effect of an intervention, and validated question-
naires were used to collect endpoint data. Furthermore, the
intervention was conducted in a real-world setting within
the clinic. The HM-PRO questionnaire, developed for clin-
ical purposes, was a cornerstone in the intervention, and to
the best of our knowledge, this is the first randomized trial
to investigate clinical application of HM-PRO. Finally, in
standard care, nurses do not typically interact with this
patient group, eliminating contamination between inter-
vention and control group treatment.

@ Springer

The study has some limitations. First, excluding patients
without technical skills could decrease diversity and affect
external validity. Interventions using PRO data frequently
require that patients have technical skills [42]. Second,
both the intervention and research assessments rely on col-
lecting PRO data from patients. These PRO questionnaires
might appear similar, and patients with fatigue might find
the quantity of questions overwhelming, potentially lower-
ing response rates. Using several questionnaires increases
the risk of duplication of questions, which could result
in an unnecessary burden for the patients [43]. Third, the
number of participants lost to follow-up could impact the
results, as reasons for not adhering to the intervention
or post assessment at 6 and 12 months remain unknown.
The number of lost to follow-up was approximately bal-
anced between intervention and control group. Adher-
ence to the intervention declined to 62.2% at 6 months
and 72.2% at 12 months. The decrease at 6 months was
primarily attributed to organizational challenges stem-
ming from the department’s involvement in a significant
merger, a nationwide nurse strike, and a prolonged empha-
sis on COVID-19. Fourth, the study population mainly
consisted of patients diagnosed with MPN, reducing the
generalizability of the findings. Fifth, the medical treat-
ment might have affected the burden of symptoms caus-
ing a potential bias between groups. Sixth, the statistical
power of this study was designed to detect changes in the
primary outcome, QoL, over time. Consequently, caution
is advised when interpreting the secondary outcomes due
to the potential risk of type II error. However, these find-
ings might serve as a foundation for generating hypotheses
in future research.

Conclusion

A 12-month nurse-led symptom management interven-
tion in patients with chronic hematological malignancy
has proven effective, demonstrating significant benefits in
QoL. Symptom relief remained consistent, in the inter-
vention group, whereas the control group experienced
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an escalation in certain symptoms. The intervention
group showed significant improvement from baseline to
12 months, particularly in emotional functioning, fatigue,
anxiety, and overall symptom burden compared to the con-
trol group.

This is the first randomized trial to investigate nurse-led
clinical application of the HM-PRO questionnaire. The
findings provide valuable insights for healthcare profes-
sionals and future researchers regarding the efficacy of
incorporating HM-PRO into a clinical pragmatic rand-
omized trial. The results are not only informative but also
applicable for clinical practice, emphasizing the value of
tailored symptom management, where nurses play a cru-
cial role in helping patients in effectively managing their
symptoms.
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