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ARTICLE INFO ABSTRACT
Keywords: Aims: This study will aim to assess if a composite intervention which involves a specific evidence-based inter-
Cancer vention for management of insomnia and non-hormonal pharmacotherapy to manage vasomotor symptoms

Menopause symptoms (VMS) of menopause can improve quality of life for patients experiencing troublesome VMS after cancer who are

Isrlllsr:;':ir:hlp not eligible for standard systemic menopausal hormone therapy (MHT). Participants will be asked to nominate a
CBT partner or companion to support them during this process as an additional form of support.

Quality of life Background: The menopause transition and its symptoms represent a significant challenge for many patients after
cancer treatment, particularly those for whom conventional MHT is contraindicated. These symptoms include
hot flushes, night sweats, urogenital symptoms as well as mood and sleep disturbance. These symptoms can
exacerbate the consequences of cancer and its treatment.

Methods: We will recruit 205 women who meet inclusion criteria and enrol them on a composite intervention
which consists of four parts: (1) use of non-hormonal pharmacotherapy for the management of troublesome
vasomotor symptoms of menopause tailored to the timing of predominant symptoms, (2) digital cognitive
behavioural therapy for insomnia through the web based Sleepio service, (3) access to information regarding self-
management strategies for the common symptoms of menopause and their consequences and (4) identification of
a partner or other support person who commits to providing support during the study period.

Outcomes: The primary outcome will be cancer specific quality of life measured by the European Organisation for
Research and Treatment of Cancer Quality of Life Questionnaire Core 30 (EORTC QLQ C30). Secondary outcomes
will include sleep quality, bother/interference of vasomotor symptoms and communication between couples
about their cancer diagnosis and their menopause experience. Sleep will be measured using the Sleep Condition
Indicator (SCI) tool, bother/interference of vasomotor symptoms will be measured by the Hot Flush Rating Scale
(HFRS) and communication will be measured using the Couples’ Illness Communication Scale (CICS). These
validated scales will be administered at baseline, four weeks, three months and six months.

Registration: This study is registered on ClinicalTrials.gov with number NCT 04766229.

1. Introduction and emotional effects which may severely affect quality of life beyond

the original cancer diagnosis. In Ireland, there are 173,000 survivors of

As the rates of many types of cancer increase globally, so too do the cancer, approximately 4% of the population, and this number is set to

numbers of people surviving. This may, in part, be due to improvements double over the next 25 years [1]. Therefore, it is of increasing impor-

in treatments and earlier detection of disease as well as increasing life tance to prioritise ‘survivorship’ or living with, through and beyond
span. However, treatments can have persistent physical, psychological cancer in our overall national approach to cancer care.
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Menopause after cancer treatment is a significant issue facing many
women as part of life beyond cancer. Menopause, the final menstrual
period, is accompanied by an array of symptoms including vasomotor
symptoms such as hot flushes and night sweats as well as urogenital
symptoms such as vaginal dryness which may cause sexual dysfunction
[2]. The menopause and its symptoms may be induced by many cancer
treatments such as pelvic radiotherapy, chemotherapy or surgical
removal of the ovaries in premenopausal women. Symptoms can also be
exacerbated by maintenance treatments for certain hormone sensitive
cancers or indeed by the withdrawal of previously instituted meno-
pausal hormone therapy (MHT) which is contraindicated following
diagnosis of some cancers [3]. Evidence suggests menopause after can-
cer can be more severe and persistent than at natural menopause [4,5].
Vasomotor symptoms may impact on sleep, mood and overall quality of
life, adding to the burden of cancer and its treatment [6].

The relationship between the menopause and sleep is a complex
interplay between vasomotor symptoms, neural changes and insomnia
symptoms [7]. Other common symptoms such as low mood and pain can
further complicate this relationship.

We know these symptoms are problematic for women in Ireland. A
recent survey of 400 women after cancer showed that hot flushes, poor
sleep, and fatigue were the three main symptoms that troubled patients.
Twenty-percent of those surveyed were on MHT. More than two thirds of
those surveyed had a history of breast or other hormone sensitive can-
cers and as such MHT is likely contraindicated for these women. Hot
flushes were associated with impaired concentration, sexuality and
reduced overall enjoyment of life in up to one third of women surveyed
[8].

The presence of illness within a partnership can often change the
equilibrium of that relationship. Open communication between couples
about illness is equally important for both parties. Close relationships
can be a source of emotional and practical support for both patient and
partner during the cancer experience and help them cope with the
stressors that come with a cancer diagnosis, treatment and recovery [9].
An inability to talk openly can increase psychological distress and
distancing within a relationship. Indeed, avoidance of discussing
illness-related issues has been associated with increased distress and
lower relationship satisfaction for both partners [10]. Although it is
difficult to address the impact of the presence of a partner on oncological
outcomes, a number of studies have demonstrated that married patients
with cancer have a better prognosis than single, widowed or divorced
patients with cancer [11-14].

This study will address the three leading priorities for Irish women
cancer survivors. We will focus on vasomotor symptoms in women who
are ineligible for estrogen-containing menopausal hormone therapy. We
will enrol them in a specific intervention designed to improve quality of
life by managing vasomotor symptoms and improving sleep hygiene.
Furthermore, we will assess if the presence of a peer-identified support
person impacts on quality of life. Qur primary aim is to determine
whether this composite intervention improves quality of life for women
with troublesome vasomotor symptoms after cancer over a six-month
period.

2. Material and methods
2.1. Study design

This study will be a single arm phase II trial employing a pre-test
post-test design. This design has been chosen to ascertain the appro-
priate effect sizes to inform a randomised controlled trial in the future.

The composite intervention consists of four parts: (1) use of non-
hormonal pharmacotherapy for the management of troublesome vaso-
motor symptoms of menopause tailored to the timing of predominant
symptoms, (2) digital cognitive behavioural therapy (CBT) for insomnia
through a web based service called Sleepio, (3) access to information
regarding self-management strategies for the common symptoms of
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menopause and their consequences through an app called myPatient-
Space and (4) identification of a partner or other support person who
commits to providing support during the study period.

Women who satisfy the inclusion and exclusion criteria will have
quality of life, sleep dysfunction, bother or interference of vasomotor
symptoms and the communication between them and a partner or other
support person about their diagnosis and menopause, assessed at base-
line and again at four weeks, three months and six months using vali-
dated scales (see Fig. 1). Cancer quality of life will be measured using the
European Organisation of Research and Treatment of Cancer Quality of
Life Questionnaire Core 30 (EORTC QLQ C30) instrument [15]. Sleep
will be assessed using the Sleep Condition Indicator (SCI) [16] survey
while bother/interference of vasomotor symptoms will be measured
using the Hot Flush Rating Scale [17]. Communication will be measured
using the Couples’ Illness Communication Scale (CICS) [18]. The CICS
scale has been adapted to include questions about the extent to which
couples discuss the participants menopause as well as her cancer.

Our study aims to ascertain if quality of life can be improved for
women dealing with menopausal symptoms in the context of a prior
cancer diagnosis by ameliorating the impact of VMS and improving
sleep.

We will offer non-hormonal pharmacotherapy (either citalopram/
venlafaxine or gabapentin) for troublesome vasomotor symptoms. These
agents have been shown to be effective for vasomotor symptoms and
may also improve mood, sleep and quality of life [2] [19-24].

These treatments are recommended by the North American Meno-
pause Association [21], the Australasian Menopause Association [25]
and the American College of Obstetricians and Gynaecologists [26] for
the non-hormonal management of menopausal symptoms. Furthermore,
the American Cancer Society and the American Society of Clinical
Oncology have recommended use of both of these medications to help
mitigate the vasomotor symptoms of menopause in breast cancer sur-
vivors [27].

These treatments can be used as monotherapy or in combination. We
will personalise medication to the most bothersome vasomotor symptom
(see Fig. 2). If symptoms are mostly in the day, patients will be pre-
scribed the selective serotonin reuptake inhibitor (SSRI) citalopram,
starting at a dose of 10 mg which can be increased to a maximum of 30
mg, if required [19,20,28,29]. Dose increase to 20 mg will be considered
after 2 weeks based on clinical response [19]. Many women who have a
diagnosis of breast cancer may be prescribed adjuvant endocrine ther-
apy in the form of tamoxifen. There is a theoretical interaction between
tamoxifen and some medications in the SSRI class of drugs [30]. How-
ever, it is unclear if this is clinically relevant [31]. Equally, the use of the
specific SSRI citalopram, intended for use in this study, has been shown
not to affect outcome in patients taking tamoxifen [32,33]. Furthermore,
the international menopause and oncology societies mentioned above
do not warn against the use of citalopram in patients taking tamoxifen.

Nevertheless, in view of some physicians reticence in the use of these
drugs in patients on tamoxifen we will permit the use of the Serotonin
Noradrenaline Reuptake Inhibitor (SNRI) venlafaxine depending on
physician preference in this study.

If symptoms are most bothersome at night, patients will be pre-
scribed the anticonvulsant gabapentin starting at a dose of 300 mg 1 h
before bedtime increasing by 100 mg every three nights until relief of
hot flushes, onset of side effects, or a maximum of 900 mg is reached
[34]. If symptoms are equally bothersome during the day and at
night-time, the medications can be used in combination. In this situa-
tion, patients will commence on 10 mg Citalopram in the morning and
Gabapentin 300 mg at bedtime for 3 days, then twice daily for 3 days,
and then 3 times a day thereafter [35].

CBT interventions for sleep dysfunction have been shown to be
effective in people with cancer [36] and for menopause related sleep
difficulties [7], making CBT the first line treatment for insomnia. Par-
ticipants will be given access to an online cognitive behavioural therapy
(CBT) program for insomnia (Sleepio). Sleepio is delivered through a



F. Donohoe et al.

« Assess baseline
quality of life,
menopause related
quality of life, sleep
quality and couples'
communication

ONBOARD

BASELINE

O
« Women with * Participate in

cancer diagnosis

« Reassess quality

onboarding package

Contemporary Clinical Trials Communications 24 (2021) 100865

« Assess qulaity of
life, menopause

of life and
menopause related quality of
related quality of life and sleep
life quality.

« Continue « Continue
intervention

intervention

* Reassess all

measures

and menopausal through & -

i +« Complete
symptoms for myPatientSpace. P

. * Commence standard intervention
whom MHT is
o pharmacotherapy and

contraindicated Sleepio

Fig. 1. Study overview.

Vasomotor Symptoms

Mostly Night-
time

Y
Mostly Both Night-
Daytime time and

Daytime

Commence Citalopram or
Venlafaxine

Commence Gabapentin

Commence both Gabapentin
and Citalopram or Venlafaxine

Fig. 2. Medication algorithm.

fully automated media-rich web-based application or mobile enabled
webpage over a minimum of six weeks. It is driven dynamically by
baseline, adherence, performance and progress data obtained through
the completion of sleep diaries. These facilitate personalised tailoring of
the CBT programme to the user’s specific needs. The programme is
moderated by a virtual therapist and uses multiple CBT based strategies
to improve sleep quality. In randomised controlled trials, Sleepio has
demonstrated efficacy for insomnia disorder and sleep disturbance
associated with depression. Sleepio improves sleep efficiency, sleep
onset latency and wakefulness after sleep onset [37-40]. This will be the
first time that Sleepio has been trialled in a cancer population.

Within the myPatientSpace app, we will provide written information
regarding the common symptoms of menopause that are encountered by
patients who have had treatment for cancer and offer simple self-
management strategies to manage many of them. For example, we will
provide written information about issues such as bladder problems,
memory and stress and emotional worries with links to podcasts and
videos tailored specifically to people who have menopausal symptoms in
the context of a prior cancer diagnosis.

The partner aspect of the study is an exploratory optional element to
the study. Each participant will be asked if they wish to identify a

partner or support person who will support them during the study. We
will assess to what extent each patient discussed her experience of
menopause and cancer with this person through the use of a validated
scale. We will ask each partner or support person the same questions and
examine if there is concordance between both parties and examine if this
changes over the course of the study.

The expected study duration is from June 2021 to July 2022. Ethical
approval has been obtained from the Research Ethics Committee of St.
Vincent’s University Hospital, Dublin, Ireland (reference number RS21-
002) and is under review with the Institutional Review Board of the
Mater Misericordiae University Hospital, Dublin, Ireland.

2.2. Participants

Participants will include women aged 18 and over who are experi-
encing troublesome vasomotor symptoms of menopause in the context
of a current or prior history of cancer. Troublesome symptoms will be
defined as at least five moderate or severe hot flushes during the day
including at night with at least moderate degree of bothersomeness (sum
score greater than or equal to 5.3 on the bother subscale of the Hot Flush
Rating Scale) [41]. Participants must have a contraindication to MHT on
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any grounds and be competent in spoken and written English and in the
use of the internet and smartphone devices. Given the inclusion criteria
and the symptoms under investigation we envisage that the vast ma-
jority of recruited patients will have a history of breast cancer. This is
because breast cancer is the most common female cancer, it’s treatment
often involves the use of agents which may induce menopausal symp-
toms and MHT is generally contraindicated after breast cancer. We
anticipate that there will be a smaller group of patients with gynaeco-
logical cancer as MHT can often be used safely after a diagnosis of
gynaecological malignancy [42].

The exclusion criteria for the study include having a Eastern Co-
operative Oncology Group (ECOG) performance status [43] of 3 or
more, meaning the participant must be at least capable of all self-care.
Participants who have used either study medication for the indication
of managing vasomotor symptoms of menopause or CBT for insomnia in
the preceding six months will be excluded. Anyone with a contraindi-
cation to the study medications will also be excluded, along with those
who are not proficient in English or use of the internet or who do not
have access to a smart phone or similar device. Participants with current
major mental illness which would limit their participation will also be
excluded.

2.3. Power analysis and sample size

Determining appropriate sample sizes for quality-of-life studies de-
pends on baseline reference values for quality of life in the patient
population in question as well as what are considered clinically relevant
changes. Early work from the EORTC quality of life group indicates that
mean changes of 5-10, 10-20 or more than 20 points in individual
scores could be considered small, medium and large in a breast cancer
population [51]. Considering clinically relevant changes rather than
statistically significant changes has been reported to be poor in quality
of life studies in general [52] and there is wide heterogeneity between
how results are statistically analysed also [53]. More recent evidence
based guidance suggests specific ranges for differences in means be-
tween groups for each specific functional or symptom scale within the
EORTC-QLQ-C30 [54]. For the global quality of life scale, changes of
4-10, 10-15 and more than 15 are considered small, medium and large,
respectively. Later work from the same authors [55] suggests ranges of
observed change specific to each scale and specific to whether the
observed change was an improvement or a deterioration. For example,
for the global quality of life scale, an improvement of 0-5 points would
be a trivial change, while an increase of between 5 and 8 points would be
considered small. A change of more than 8 points would be a medium
sized improvement. Large size improvements could not be estimated.
The authors suggest that if a study is being powered to detect the
smallest clinically relevant change then the threshold between trivial
and small ranges should be selected to perform the power calculation.
For the quality-of-life scale, which is relevant to this study, this would be
5.

Baseline scores in the scale are also relevant to sample size calcula-
tions. The 2008 EORTC reference values manual compiles available data
to give an idea of mean values for each of the symptom and functional
scales within the EORTC-QLQ-C30 [56]. For this study the functional
scale of global quality of life is of principal concern. Given the inclusion
criteria, we expect the majority of our patients to be women with a past
or current history of breast cancer, both early and metastatic. With this
in mind, we note that the 2008 reference value for mean global quality
of life in all women with breast cancer was reported as 61.8 with a
standard deviation of 24.6 [56]. It is worth noting that 41% of those
included within this data had recurrent or metastatic disease. If
considering just stage I or II disease (17% of those included in this
reference manual data) the mean global quality of life score is 64.6 with
a standard deviation of 22.7.

These reference values have been considered in breast cancer more
recently also [57]. Here breast cancer patients were subdivided into
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early breast cancer (EBC) or metastatic breast cancer (MBC). Data was
collated from an EORTC registry of trials and also in another registry of
cancer trials called Project Data Sphere (PDS). Baseline global quality of
life in the EBC EORTC cohort was 76.9 with a standard deviation of 19.2.
In the PDS cohort the baseline score for the global quality of life scale
was 72.4 with a standard deviation of 18.8. Together, these 2 databases
consist of RCT data from more than 5000 women with EBC.

In MBC, as expected, the baseline level was lower at 57.6 with a
standard deviation of 23.1. in the EORTC registry of trials. In the PDS
database, the baseline level was 54.6 with a standard deviation of 20.1.
This cohort consists of 434 women.

As we will be recruiting women with both EBC and MBC as well as
those with other cancers we estimated the mean pre-treatment EORTC-
QLQ-C30 quality of life score in this cohort of women will be 65 (SD 20).
This is an average of the value for EBC and MBC. To detect a 5-point
improvement with 90% power and a two-sided 5% significance level
requires a minimum of 171 patients. To account for a 20% drop out rate,
we plan to recruit 205 participants.

2.4. Recruitment

The expected accrual rate is six to ten patients per week from June
2021 until January 2022. This is based on significant clinical need for
management strategies for these patients. The limit on recruitment is
based on available time resources to recruit patients to the study. Our
main recruitment strategy is through education of treating physicians,
nurses and allied health professionals in areas such as medical oncology,
breast surgery, radiation oncology and gynaecology of the inclusion and
exclusion criteria. Advertisements in clinic waiting rooms and other
areas eligible patients are likely to frequent will also be used and pa-
tients can self-refer for consideration of inclusion. We will utilise social
media to advertise the study to physicians, patients, and patient advo-
cates for wider dissemination.

2.5. Procedure

All potential participants will be screened by a member of the
research team via telephone to ensure all inclusion criteria and exclusion
criteria are met. Willing participants who fulfil the criteria will be
consented by a member of the research team. Once informed written
consent has been signed by both the participant and the researcher,
baseline demographic and prior health history data will be collected
according to a predefined minimum dataset. Participants will be given
access to an app called myPatientSpace which contains a facility created
specifically for this study. Participants will complete their baseline
outcome measures through this app and will then commence the ther-
apeutic interventions. All recruited patients will also be given a code to
gain complimentary access to Sleepio.

2.6. Intervention

Participants will remain on the intervention for six months and have
quality of life, interference/bother of vasomotor symptoms, sleep and
communication assessed using validated scales at baseline, four weeks,
three months, and six months.

2.7. Measures

2.7.1. Primary outcome

The European Organisation for Research and Treatment of Cancer
Quality of Life Questionnaire Core 30 (EORTC QLQ-C30) instrument is a
multidimensional, validated, cancer-specific quality-of-life question-
naire developed by the EORTC Study Group on Quality of Life for use in
international clinical trial settings [15]. The questionnaire is designed
for use with a wide range of cancer patient populations, irrespective of
specific diagnosis. It can be supplemented by optional questionnaire



F. Donohoe et al.

modules, which are developed for specific diagnostic groups or for
specific treatment modalities. The EORTC QLQ-C30 includes 5 func-
tional scales (physical, role, emotional, social and cognitive func-
tioning), 3 symptom scales (fatigue, pain, and nausea and vomiting), a
global health status/quality of life scale, and a number of single items
assessing additional symptoms (dyspnoea, sleep disturbance, con-
stipation and diarrhoea) and perceived financial impact. For the ma-
jority of the EORTC QLQ-C30 items a 4-point Likert-type response scale
is used. The only exception is the global health status/quality of life scale
(where a 7-point scale is used). For ease of presentation and interpre-
tation, all subscale and individual item responses are linearly converted
to a 0 to 100 scale. For the functional and global quality of life scales, a
higher score represents a better level of functioning. For the symptom
scales and items, a higher score reflects a greater degree of symptoms.
Changes in the global health status/quality of life scale are the primary
focus of investigation in this study and will be assessed at baseline and at
the four week, three month, and six month intervals.

2.7.2. Secondary outcomes

There are two secondary outcomes for this study — degree of bother/
interference of vasomotor symptoms of menopause and sleep dysfunc-
tion. These will be measured using the Hot Flush Rating Scale (HFRS)
and the Sleep Condition Indicator (SCI) respectively.

2.7.2.1. Bother/interference of vasomotor symptoms of menopause. The
HFRS [17] is a validated self-report measure of frequency and
problem-rating of vasomotor symptoms over the preceding week. The
problem rating is based on three questions exploring the extent to which
participants consider vasomotor symptoms a problem, their degree of
distress related to these symptoms and their impact on daily routine.
Each of these items is scored on a Likert scale from 1 to 10 with a score of
1 indicating no effect of the symptoms and a score of 10 indicating a
significant effect. These three scores are then added together to give an
overall assessment of symptom impact with higher scores indicating a
more problematic experience of vasomotor symptoms [44].

This scale has been extensively used in studies of vasomotor symp-
toms both in populations of women in general [45,46] and women with
cancer specifically [47,48].

This scale will be administered at baseline and at the four week, three
month, and six month timepoints through the myPatientSpace app.

To be considered eligible for inclusion women must experience at
least five moderate or severe hot flushes per day including at night with
a at least moderate ratings of bothersomeness which is defined as a sum
score of greater than or equal to 16 on the bother subscale of the HFRS.

2.7.2.2. Sleep dysfunction. The Sleep Condition Indicator (SCI) is a
screening tool for insomnia based on the DSM5 criteria for insomnia
disorder. It consists of eight items - two quantitative items on sleep
continuity, two qualitative items on sleep satisfaction/dissatisfaction,
two quantitative items on severity and two qualitative items on attrib-
uted daytime consequences of poor sleep. It has been shown to have
good content validity and good concurrent validity with established
sleep dysfunction indicators [16,49]. Each item is scored on a five-point
scale (0-4), with lower scores in the 0-2 range, reflecting putative
DSM-5 threshold criteria for insomnia disorder. Possible total score
ranges from O to 32, with higher values indicative of better sleep [50]. It
has also been previously used in randomised controlled trials which
have used the Sleepio platform [38,40].

This scale will be administered at baseline and at the three month
and six-month time points, again through the myPatientSpace app.

2.7.3. Exploratory outcomes

The addition of a partner or other support person is a novel aspect of
our research study. The communication between this dyad about the
participants cancer diagnosis and menopause experience will be
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assessed using the Couples’ Illness Communication Scale (CICS). The
CICS is a brief scale developed and tested on a group of women with a
diagnosis of ovarian cancer. It has good levels of reliability and validity
[18]. It consists of 8 questions, 4 for the patient and 4 for her partner or
support person which are scored on a 5-point Likert scale ranging from
disagree strongly to agree strongly. Items 1 and 3 are reverse scored.
Higher scores indicate a better degree of illness related couples’
communication. It is our intention to administer this scale at baseline
and at six months. We will adjust the scale slightly to focus on the degree
of communication between them specifically around the menopause as
well as about their cancer diagnosis in general. This scale will be
administered at baseline and at the six-month time point. We will also
assess this aspect of our study through qualitative semi-structured in-
terviews with a small number of participants and their partners or
support people.

2.8. Discussion

Menopause after cancer is a significant area of unmet need for cancer
survivors in Ireland [8]. This study aims to tackle some of the wide
constellation of symptoms that menopause presents and that have been
identified as priorities in previous surveys of patients [8]. The main
target symptoms are vasomotor symptoms of menopause and insomnia
which are common in cancer patients.

Each component of our study is supported by robust evidence —
SSRIs/SNRIs (e.g. citalopram/venlafaxine) and gabapentin are estab-
lished as the standard of care for women who cannot have MHT [25-27],
CBT for insomnia is the first line treatment for management of insomnia
[7]1 and patients who have good psychosocial support are known to
experience better outcomes while undergoing oncology treatment
[9-11]. This study ambitiously aims to incorporate these three elements
in a composite intervention which is complemented by a companion app
which provides a suite of information related to cancer after menopause
in general and the study specifically.

Despite this novel approach and robust supporting evidence, this
study is not without its limitations. First, the use of a general cancer
quality of life measure rather than a menopause specific measure as the
primary outcome may limit the ability to identify small treatment effects
on menopausal symptoms. However, in order to potentially prove
benefit for this intervention and permit further roll out of similar ini-
tiatives in this jurisdiction in the future, a more generic outcome mea-
sure is preferred to allow interpretation of the findings by a wider
audience in more readily understandable terms. Secondly, the non-
randomised design was selected as little is known regarding effect
sizes in interventions such as this and, thus, powering the study for a
randomised design would be impossible. It is intended that a rando-
mised study would be carried out in future based on the results of this
phase II intervention.

Specific sleep problems are not an inclusion criterion for the study.
This may limit the assessment of the effectiveness of the CBT for
insomnia aspect of the study. However, digital CBT for insomnia is a
relatively unstudied area and even initial exploratory data on its use
could help to design future studies specifically aimed at sleep dysfunc-
tion as a challenge of living well with and beyond cancer.

The individual effect of the information included on myPatientSpace
will be difficult to measure and control for which may affect the inter-
pretation of results. In addition to this, given the composite nature of the
intervention it will be difficult to measure the impact of each part of the
intervention has on the final outcome. However, given that this is a
phase II study, we can report on engagement with each component of
the study and seek participant feedback on which elements of the study
they personally found most beneficial to their experience. If overall
quality of life is seen to improve, any changes within the different scales
within the EORTC-QLQ-C30 questionnaire may help to ascertain what
elements were most effective. Both the Sleepio and myPatientSpace el-
ements of the study collect user engagement data and this will be useful
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to report on also.
3. Conclusion

Menopausal symptoms after cancer are a major area of unmet need in
Ireland. The current research aims to improve quality of life for women
experiencing these symptoms who are unable to use menopausal hor-
mone therapy. This intervention includes digital cognitive behavioural
therapy for insomnia and psychosocial support from a partner or other
support person in addition to the use of standard non-hormonal medi-
cations for the management of vasomotor symptoms of menopause.

Declaration of interests

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

Funding

This work is supported by the Irish Cancer Society, grant number
WHI20BRE.

References

[1] Health Service Executive, About the NCCP Survivorship Programme. HSE.Ie, 2020.
https://www.hse.ie/eng/services/list/5/cancer/profinfo/survivorsh
ip-programme/nccp survive prog.html. (Accessed 7 October 2020). Accessed.

[2] M. Hickey, R.A. Szabo, M.S. Hunter, Non-hormonal treatments for menopausal
symptoms, BMJ (Clinical research ed) 359 (2017) j5101, https://doi.org/10.1136/
bmj.j5101.

[3] J.L. Marino, H.C. McNamara, M. Hickey, Managing menopausal symptoms after
cancer: an evidence-based approach for primary care, Med. J. Aust. 208 (3) (2018)
127-132, https://doi.org/10.5694/mjal7.00693.

[4] S.R. Davis, M. Panjari, P.J. Robinson, P. Fradkin, R.J. Bell, Menopausal symptoms
in breast cancer survivors nearly 6 years after diagnosis, Menopause 21 (10) (2014)
1075-1081, https://doi.org/10.1097/GME.0000000000000219.

[5] J.L. Marino, C.M. Saunders, L.I. Emery, H. Green, D.A. Doherty, M. Hickey, Nature
and severity of menopausal symptoms and their impact on quality of life and sexual
function in cancer survivors compared with women without a cancer history,
Menopause 21 (3) (2014) 267-274, https://doi.org/10.1097/
GME.0b013e3182976f46.

[6] J.V. Pinkerton, L. Abraham, A.G. Bushmakin, J.C. Cappelleri, B.S. Komm,
Relationship between changes in vasomotor symptoms and changes in menopause-
specific quality of life and sleep parameters, Menopause 23 (10) (2016)
1060-1066, https://doi.org/10.1097/GME.0000000000000678.

[7] K.A. Guthrie, J.C. Larson, K.E. Ensrud, et al., Effects of pharmacologic and
nonpharmacologic interventions on insomnia symptoms and self-reported sleep
quality in women with hot flashes: a pooled analysis of individual participant data
from four MsFLASH trials, Sleep 41 (1) (2018), https://doi.org/10.1093/sleep/
z5x190.

[8] A.Nally, J. Blighe, E. O’Sullivan, J. Daly, H. Bartels, D.J. Brennan, Menopause after

Cancer Survey Findings: the Real-Life Impact on Women in Ireland Living with and

after Cancer, Published online, 2020, https://www.yumpu.com/en/document/

view/63487541/menopause-after-cancer-survey.

J. Giese-Davis, K. Hermanson, C. Koopman, D. Weibel, D. Spiegel, Quality of

couples’ relationship and adjustment to metastatic breast cancer, J. Fam. Psychol.

14 (2) (2000) 251-266, https://doi.org/10.1037//0893-3200.14.2.251.

[10] S.L. Manne, J.S. Ostroff, T.R. Norton, K. Fox, L. Goldstein, G. Grana, Cancer-related
relationship communication in couples coping with early stage breast cancer,
Psycho Oncol. 15 (3) (2006) 234-247, https://doi.org/10.1002/pon.941.

[11] A.B. Gardner, B.E. Sanders, A.K. Mann, et al., Relationship status and other
demographic influences on survival in patients with ovarian cancer, Int. J.
Gynecol. Cancer 30 (12) (2020), https://doi.org/10.1136/ijgc-2020-001512.

[12] W. Ding, G. Ruan, Y. Lin, J. Zhu, C. Tu, Z. Li, Dynamic changes in marital status
and survival in women with breast cancer: a population-based study, Sci. Rep. 11
(1) (2021) 5421, https://doi.org/10.1038/s41598-021-84996-y.

[13] X. Wang, W. Cao, C. Zheng, W. Hu, C. Liu, Marital status and survival in patients
with rectal cancer: an analysis of the Surveillance, Epidemiology and End Results
(SEER) database, Canc. Epidemiol. 54 (2018) 119-124, https://doi.org/10.1016/j.
canep.2018.04.007.

[14] S.-G. Wu, Q.-H. Zhang, W.-W. Zhang, J.-Y. Sun, Q. Lin, Z.-Y. He, The effect of
marital status on nasopharyngeal carcinoma survival: a surveillance, epidemiology
and end results study, J. Cancer 9 (10) (2018) 1870-1876, https://doi.org/
10.7150/jca.23965.

[15] N.K. Aaronson, S. Ahmedzai, B. Bergman, et al., The European Organization for
Research and Treatment of Cancer QLQ-C30: a quality-of-life instrument for use in

[9

—

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

Contemporary Clinical Trials Communications 24 (2021) 100865

international clinical trials in oncology, J. Natl. Cancer Inst. 85 (5) (1993)
365-376, https://doi.org/10.1093/jnci/85.5.365.

C.A. Espie, S.D. Kyle, P. Hames, M. Gardani, L. Fleming, J. Cape, The Sleep
Condition Indicator: a clinical screening tool to evaluate insomnia disorder, BMJ
Open 4 (3) (2014), e004183, https://doi.org/10.1136/bmjopen-2013-004183.
M.S. Hunter, K.L.-M. Liao, A psychological analysis of menopausal hot flushes, Br.
J. Clin. Psychol. 34 (4) (1995) 589-599, https://doi.org/10.1111/j.2044-
8260.1995.tb01493.x.

E. Arden-Close, R. Moss-Morris, L. Dennison, L. Bayne, Y. Gidron, The Couples’
Illness Communication Scale (CICS): development and evaluation of a brief
measure assessing illness-related couple communication, Br. J. Health Psychol. 15
(Pt 3) (2010) 543-559, https://doi.org/10.1348/135910709X476972.

D.L. Barton, B.I. LaVasseur, J.A. Sloan, et al., Phase III, placebo-controlled trial of
three doses of citalopram for the treatment of hot flashes: NCCTG trial NO5C9,

J. Clin. Oncol. 28 (20) (2010) 3278-3283, https://doi.org/10.1200/
JCO0.2009.26.6379.

E.W. Freeman, K.A. Guthrie, B. Caan, et al., Efficacy of escitalopram for hot flashes
in healthy menopausal women: a randomized controlled trial, J. Am. Med. Assoc.
305 (3) (2011) 267-274, https://doi.org/10.1001/jama.2010.2016.
Nonhormonal management of menopause-associated vasomotor symptoms: 2015
position statement of the North American Menopause Society, Menopause 22 (11)
(2015) 1155-1172, https://doi.org/10.1097/GME.0000000000000546, quiz
1173-1174.

J.B. Hervik, T. Stub, Adverse effects of non-hormonal pharmacological
interventions in breast cancer survivors, suffering from hot flashes: a systematic
review and meta-analysis, Breast Cancer Res. Treat. 160 (2) (2016) 223-236,
https://doi.org/10.1007/s10549-016-4002-x.

C. Johns, S.M. Seav, S.A. Dominick, et al., Informing hot flash treatment decisions
for breast cancer survivors: a systematic review of randomized trials comparing
active interventions, Breast Cancer Res. Treat. 156 (3) (2016) 415-426, https://
doi.org/10.1007/5s10549-016-3765-4.

D. Shan, L. Zou, X. Liu, Y. Shen, Y. Cai, J. Zhang, Efficacy and safety of gabapentin
and pregabalin in patients with vasomotor symptoms: a systematic review and
meta-analysis, Am. J. Obstet. Gynecol. 222 (6) (2020) 564-579, https://doi.org/
10.1016/j.ajog.2019.12.011, el2.

Australasian Menopause Society, NonHormonal Treatments for Menopausal
Symptoms - Australasian Menopause Society, Published online, 2016, https://
www.menopause.org.au/hp/information-sheets/600-nonhormonal-treatments-fo
r-menopausal-symptoms. (Accessed 23 October 2020).

ACOG Practice Bulletin No, 141: management of menopausal symptoms, Obstet.
Gynecol. 123 (1) (2014) 202-216, https://doi.org/10.1097/01.
A0G.0000441353.20693.78.

C.D. Runowicz, C.R. Leach, N.L. Henry, et al., American cancer society/American
society of clinical oncology breast cancer survivorship care guideline, Ca - Cancer
J. Clin. 66 (1) (2016) 43-73, https://doi.org/10.3322/caac.21319.

C.L. Loprinzi, D.L. Barton, J.A. Sloan, et al., Mayo clinic and North central cancer
treatment group hot flash studies: a 20-year experience, Menopause 15 (4 Pt 1)
(2008) 655-660, https://doi.org/10.1097/gme.0b013e3181679150.

H.D. Nelson, K.K. Vesco, E. Haney, et al., Nonhormonal therapies for menopausal
hot flashes: systematic review and meta-analysis, J. Am. Med. Assoc. 295 (17)
(2006) 2057-2071, https://doi.org/10.1001/jama.295.17.2057.

R.H. Cobin, N.F. Goodman, AACE Reproductive Endocrinology Scientific
Committee, AMERICAN association OF clinical endocrinologists and AMERICAN
college OF endocrinology position statement ON MENOPAUSE-2017 update,
Endocr. Pract. 23 (7) (2017) 869-880, https://doi.org/10.4158/EP171828.PS.

D. Cronin-Fenton, T.L. Lash, H.T. Sgrensen, Selective serotonin reuptake inhibitors
and adjuvant tamoxifen therapy: risk of breast cancer recurrence and mortality,
Future Oncol. 6 (6) (2010) 877-880, https://doi.org/10.2217/fon.10.65.

T.L. Lash, L. Pedersen, D. Cronin-Fenton, et al., Tamoxifen’s protection against
breast cancer recurrence is not reduced by concurrent use of the SSRI citalopram,
Br. J. Cancer 99 (4) (2008) 616-621, https://doi.org/10.1038/sj.bjc.6604533.
T.L. Lash, D. Cronin-Fenton, T.P. Ahern, et al., Breast cancer recurrence risk related
to concurrent use of SSRI antidepressants and tamoxifen, Acta Oncol. 49 (3) (2010)
305-312, https://doi.org/10.3109/02841860903575273.

C.L. Loprinzi, J. Sloan, V. Stearns, et al., Newer antidepressants and gabapentin for
hot flashes: an individual patient pooled analysis, J. Clin. Oncol. 27 (17) (2009)
2831-2837, https://doi.org/10.1200/JC0.2008.19.6253.

C.L. Loprinzi, J.W. Kugler, D.L. Barton, et al., Phase III trial of gabapentin alone or
in conjunction with an antidepressant in the management of hot flashes in women
who have inadequate control with an antidepressant alone: NCCTG N03CS5, J. Clin.
Orthod. 25 (3) (2007) 308-312, https://doi.org/10.1200/JC0O.2006.07.5390.
C.A. Espie, L. Fleming, J. Cassidy, et al., Randomized controlled clinical
effectiveness trial of cognitive behavior therapy compared with treatment as usual
for persistent insomnia in patients with cancer, J. Clin. Oncol. 26 (28) (2008)
4651-4658, https://doi.org/10.1200/JC0O.2007.13.9006.

C.A. Espie, S.D. Kyle, C. Williams, et al., A randomized, placebo-controlled trial of
online cognitive behavioral therapy for chronic insomnia disorder delivered via an
automated media-rich web application, Sleep 35 (6) (2012) 769-781, https://doi.
org/10.5665/sleep.1872.

C.A. Espie, R. Emsley, S.D. Kyle, et al., Effect of digital cognitive behavioral
therapy for insomnia on health, psychological well-being, and sleep-related quality
of life: a randomized clinical trial, JAMA Psychiatry 76 (1) (2019) 21-30, https://
doi.org/10.1001/jamapsychiatry.2018.2745.

P. Cheng, D.A. Kalmbach, G. Tallent, C.L. Joseph, C.A. Espie, C.L. Drake,
Depression prevention via digital cognitive behavioral therapy for insomnia: a


https://www.hse.ie/eng/services/list/5/cancer/profinfo/survivorship-programme/nccp%20survive%20prog.html
https://www.hse.ie/eng/services/list/5/cancer/profinfo/survivorship-programme/nccp%20survive%20prog.html
https://doi.org/10.1136/bmj.j5101
https://doi.org/10.1136/bmj.j5101
https://doi.org/10.5694/mja17.00693
https://doi.org/10.1097/GME.0000000000000219
https://doi.org/10.1097/GME.0b013e3182976f46
https://doi.org/10.1097/GME.0b013e3182976f46
https://doi.org/10.1097/GME.0000000000000678
https://doi.org/10.1093/sleep/zsx190
https://doi.org/10.1093/sleep/zsx190
https://www.yumpu.com/en/document/view/63487541/menopause-after-cancer-survey
https://www.yumpu.com/en/document/view/63487541/menopause-after-cancer-survey
https://doi.org/10.1037//0893-3200.14.2.251
https://doi.org/10.1002/pon.941
https://doi.org/10.1136/ijgc-2020-001512
https://doi.org/10.1038/s41598-021-84996-y
https://doi.org/10.1016/j.canep.2018.04.007
https://doi.org/10.1016/j.canep.2018.04.007
https://doi.org/10.7150/jca.23965
https://doi.org/10.7150/jca.23965
https://doi.org/10.1093/jnci/85.5.365
https://doi.org/10.1136/bmjopen-2013-004183
https://doi.org/10.1111/j.2044-8260.1995.tb01493.x
https://doi.org/10.1111/j.2044-8260.1995.tb01493.x
https://doi.org/10.1348/135910709X476972
https://doi.org/10.1200/JCO.2009.26.6379
https://doi.org/10.1200/JCO.2009.26.6379
https://doi.org/10.1001/jama.2010.2016
https://doi.org/10.1097/GME.0000000000000546
https://doi.org/10.1007/s10549-016-4002-x
https://doi.org/10.1007/s10549-016-3765-4
https://doi.org/10.1007/s10549-016-3765-4
https://doi.org/10.1016/j.ajog.2019.12.011
https://doi.org/10.1016/j.ajog.2019.12.011
https://www.menopause.org.au/hp/information-sheets/600-nonhormonal-treatments-for-menopausal-symptoms
https://www.menopause.org.au/hp/information-sheets/600-nonhormonal-treatments-for-menopausal-symptoms
https://www.menopause.org.au/hp/information-sheets/600-nonhormonal-treatments-for-menopausal-symptoms
https://doi.org/10.1097/01.AOG.0000441353.20693.78
https://doi.org/10.1097/01.AOG.0000441353.20693.78
https://doi.org/10.3322/caac.21319
https://doi.org/10.1097/gme.0b013e3181679150
https://doi.org/10.1001/jama.295.17.2057
https://doi.org/10.4158/EP171828.PS
https://doi.org/10.2217/fon.10.65
https://doi.org/10.1038/sj.bjc.6604533
https://doi.org/10.3109/02841860903575273
https://doi.org/10.1200/JCO.2008.19.6253
https://doi.org/10.1200/JCO.2006.07.5390
https://doi.org/10.1200/JCO.2007.13.9006
https://doi.org/10.5665/sleep.1872
https://doi.org/10.5665/sleep.1872
https://doi.org/10.1001/jamapsychiatry.2018.2745
https://doi.org/10.1001/jamapsychiatry.2018.2745

F. Donohoe et al.

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

randomized controlled trial, Sleep 42 (10) (2019), https://doi.org/10.1093/sleep/
zsz150.

D. Freeman, B. Sheaves, G.M. Goodwin, et al., The effects of improving sleep on
mental health (OASIS): a randomised controlled trial with mediation analysis,
Lancet Psychiatry 4 (10) (2017) 749-758, https://doi.org/10.1016/52215-0366
(17)30328-0.

Y. Pan, R. Meister, B. Lowe, et al., Non-concealed placebo treatment for
menopausal hot flushes: study protocol of a randomized-controlled trial, Trials 20
(1) (2019) 508, https://doi.org/10.1186/s13063-019-3575-1.

A. Brennan, D. Brennan, M. Rees, M. Hickey, Management of menopausal
symptoms and ovarian function preservation in women with gynecological cancer,
Int. J. Gynecol. Cancer 31 (3) (2021), https://doi.org/10.1136/ijgc-2020-002032.
M.M. Oken, R.H. Creech, D.C. Tormey, et al., Toxicity and response criteria of the
Eastern cooperative oncology group, Am. J. Clin. Oncol. (1982), https://doi.org/
10.1097,/00000421-198212000-00014. Published online January 1.

M.S. Hunter, J. Nuttall, D. Fenlon, A comparison of three outcome measures of the
impact of vasomotor symptoms on women’s lives, Climacteric 22 (4) (2019)
419-423, https://doi.org/10.1080/13697137.2019.1580258.

E. Mann, M. Smith, J. Hellier, M.S. Hunter, A randomised controlled trial of a
cognitive behavioural intervention for women who have menopausal symptoms
following breast cancer treatment (MENOS 1): trial protocol, BMC Cancer 11 (1)
(2011) 44, https://doi.org/10.1186/1471-2407-11-44.

B. Ayers, M. Smith, J. Hellier, E. Mann, M.S. Hunter, Effectiveness of group and
self-help cognitive behavior therapy in reducing problematic menopausal hot
flushes and night sweats (MENOS 2): a randomized controlled trial, Menopause 19
(7) (2012) 749-759, https://doi.org/10.1097/gme.0b013e31823fe835.

D. Fenlon, T. Maishman, L. Day, et al., Effectiveness of nurse-led group CBT for hot
flushes and night sweats in women with breast cancer: results of the MENOS4
randomised controlled trial, Psycho Oncol. 29 (10) (2020) 1514-1523, https://doi.
org/10.1002/pon.5432.

V. Atema, M. van Leeuwen, H.S.A. Oldenburg, M. van Beurden, M.S. Hunter, N.
K. Aaronson, An Internet-based cognitive behavioral therapy for treatment-induced
menopausal symptoms in breast cancer survivors: results of a pilot study,
Menopause 24 (7) (2017) 762-767, https://doi.org/10.1097/
GME.0000000000000836.

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

Contemporary Clinical Trials Communications 24 (2021) 100865

M.L. Wong, K.N.T. Lau, C.A. Espie, A.L Luik, S.D. Kyle, E.Y.Y. Lau, Psychometric
properties of the sleep condition indicator and insomnia severity index in the
evaluation of insomnia disorder, Sleep Med. 33 (2017) 76-81, https://doi.org/
10.1016/j.sleep.2016.05.019.

C.A. Espie, P. Farias Machado, J.R. Carl, et al., The Sleep Condition Indicator:
reference values derived from a sample of 200 000 adults, J. Sleep Res. 27 (3)
(2018), 12643, https://doi.org/10.1111/jsr.12643.

D. Osoba, G. Rodrigues, J. Myles, B. Zee, J. Pater, Interpreting the significance of
changes in health-related quality-of-life scores, J. Clin. Oncol. 16 (1) (1998)
139-144, https://doi.org/10.1200/JC0O.1998.16.1.139.

K. Cocks, M.T. King, G. Velikova, P.M. Fayers, J.M. Brown, Quality, interpretation
and presentation of European Organisation for Research and Treatment of Cancer
quality of life questionnaire core 30 data in randomised controlled trials, Eur. J.
Cancer 44 (13) (2008) 1793-1798, https://doi.org/10.1016/j.ejca.2008.05.008.
M. Pe, L. Dorme, C. Coens, et al., Statistical analysis of patient-reported outcome
data in randomised controlled trials of locally advanced and metastatic breast
cancer: a systematic review, Lancet Oncol. 19 (9) (2018) e459-e469, https://doi.
org/10.1016/51470-2045(18)30418-2.

K. Cocks, M.T. King, G. Velikova, M. Martyn St-James, P.M. Fayers, J.M. Brown,
Evidence-based guidelines for determination of sample size and interpretation of
the European Organisation for the research and treatment of cancer quality of life
questionnaire core 30, J. Clin. Oncol. 29 (1) (2011) 89-96, https://doi.org/
10.1200/JC0.2010.28.0107.

K. Cocks, M.T. King, G. Velikova, et al., Evidence-based guidelines for interpreting
change scores for the European Organisation for the research and treatment of
cancer quality of life questionnaire core 30, Eur. J. Canc. 48 (11) (2012)
1713-1721, https://doi.org/10.1016/j.ejca.2012.02.059.

N.W. Scott, P. Fayers, N.K. Aaronson, et al., EORTC QLQ-C30 Reference Values
Manual, Published online, July 2008, https://abdn.pure.elsevier.com/en/publ
ications/eortc-qlg-c30-reference-values-manual. (Accessed 27 October 2020).

J. Mierzynska, M. Taye, M. Pe, et al., Reference values for the EORTC QLQ-C30 in
early and metastatic breast cancer, Eur. J. Canc. 125 (2020) 69-82, https://doi.
org/10.1016/j.ejca.2019.10.031.


https://doi.org/10.1093/sleep/zsz150
https://doi.org/10.1093/sleep/zsz150
https://doi.org/10.1016/S2215-0366(17)30328-0
https://doi.org/10.1016/S2215-0366(17)30328-0
https://doi.org/10.1186/s13063-019-3575-1
https://doi.org/10.1136/ijgc-2020-002032
https://doi.org/10.1097/00000421-198212000-00014
https://doi.org/10.1097/00000421-198212000-00014
https://doi.org/10.1080/13697137.2019.1580258
https://doi.org/10.1186/1471-2407-11-44
https://doi.org/10.1097/gme.0b013e31823fe835
https://doi.org/10.1002/pon.5432
https://doi.org/10.1002/pon.5432
https://doi.org/10.1097/GME.0000000000000836
https://doi.org/10.1097/GME.0000000000000836
https://doi.org/10.1016/j.sleep.2016.05.019
https://doi.org/10.1016/j.sleep.2016.05.019
https://doi.org/10.1111/jsr.12643
https://doi.org/10.1200/JCO.1998.16.1.139
https://doi.org/10.1016/j.ejca.2008.05.008
https://doi.org/10.1016/S1470-2045(18)30418-2
https://doi.org/10.1016/S1470-2045(18)30418-2
https://doi.org/10.1200/JCO.2010.28.0107
https://doi.org/10.1200/JCO.2010.28.0107
https://doi.org/10.1016/j.ejca.2012.02.059
https://abdn.pure.elsevier.com/en/publications/eortc-qlq-c30-reference-values-manual
https://abdn.pure.elsevier.com/en/publications/eortc-qlq-c30-reference-values-manual
https://doi.org/10.1016/j.ejca.2019.10.031
https://doi.org/10.1016/j.ejca.2019.10.031

	The menopause after cancer study (MACS) - A multimodal technology assisted intervention for the management of menopausal sy ...
	1 Introduction
	2 Material and methods
	2.1 Study design
	2.2 Participants
	2.3 Power analysis and sample size
	2.4 Recruitment
	2.5 Procedure
	2.6 Intervention
	2.7 Measures
	2.7.1 Primary outcome
	2.7.2 Secondary outcomes
	2.7.2.1 Bother/interference of vasomotor symptoms of menopause
	2.7.2.2 Sleep dysfunction

	2.7.3 Exploratory outcomes

	2.8 Discussion

	3 Conclusion
	Declaration of interests
	Funding
	References


