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THESIS ABSTRACT

Background. Haematopoietic stem cell transplantation (HSCT) is an intensive
procedure associated with psychological distress particularly during the first
weeks (acute phase). Based on the self-regulatory model of adjustment to
illness, a preparatory group intervention was developed aiming at alleviating
distress by reducing negative perceptions of HSCT and fostering helpful coping.
Aims. The present study aimed to evaluate the feasibility of delivering the
intervention and of conducting a trial to assess its efficacy. It also aimed to
explore the applicability of the self-regulatory model in HSCT.

Methods. Participants were adults from consecutive referrals at two transplant
centres. Half were randomised to the intervention and half to treatment as
usual at each site. Psychological distress, HSCT perceptions, and coping were
assessed at baseline (following consent), on transplant day, two weeks, and
four weeks after transplantation.

Results. Of 99 eligible patients, 45 consented. Main barriers included inability
to consent prior to transplantation, competing priorities, being unwell, and long
travel distance. Of 21 participants randomised to intervention, five attended.
Main barriers included being unable to attend prior to transplantation and having
competing priorities. Groups could not be held sufficiently frequently to enable
attendance prior to transplantation, as randomising participants to the control
group prevented sufficient accrual at each site. Anxiety peaked two weeks
following transplantation but depression increased throughout the acute phase.
Intervention effects were small but sample sizes for a full trial appeared
feasible. Negative perceptions of HSCT and use of a range of coping styles
(including styles considered helpful) predicted higher distress throughout the
period.

Conclusions. The findings revealed considerable barriers to delivering a
group-based intervention and conducting a trial to assess its effectiveness.

This highlighted a need for better integration with routine care and alternative
trial procedures. However, the findings illustrated complex psychological needs
during the acute phase of HSCT and the role of negative HSCT perceptions and
unhelpful coping in underpinning distress.
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Abstract
Objectives

To investigatehe characterists, methodology, quality, and efficacy of psychological
interventiondor distress in adult patients undergoing haematojecsétm cell
transplantation (HSCT).

Methods

A systematic review of relevant studies was conducted using six databases with
supplementary hand searching. Included studies employed an experimental-or quasi
experimental design, interventions includedeasst one psychological component, and
outcomes involved psychological distress in affective terms. Data were abstracted and study
guality was assessed usi@gchrane Foundation criter@amended to include confounder and
common factors controlData wereexamined and synthesised using a narrative approach and

metaanalysis.

Results

Eleven articles for nine interventions met the inclusion criteria out of 11070 abstracts.
The studies varied in quality, general, interventeomgmethodological characteriss while
findings were mixed.Interventions tended &how better efficacy whencorporating a
majorpsychological component involving cognitive behavioural or emotional processing
methods with substantial interventionist inptttowever this wasalsoassociated with
methodological limitationand threats to internal validiguch as pooconfounder and
common factorgontrol. A metaanalysisyieldeda small but significant pooled effect size
estimate in favour of interventions with inconsequentiadtogieneity. Risk of bias remained

a concern.

Conclusions

Psychological interventions may provide some benefit in alleviating distress in HSCT
but conclusions remain tentative in light of methodological limitations and risk of bias.
Further research iseeded to evidence the individual contribution of intervertmmponents
and mechanism of change together with improving intervesfilcziencyand

methodological quality.
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Background

Haematopoietic stem cell transplantation (HSCT) is a complex pracadued at a
range of haematological and autoimmune illnesses and involves transfer of haematopoietic
stem cells harvested either from the patient (autologous) or a matched donor (alldggneic)
Over 45,000 individuals worldwide undergo the procedumeuallyoften resulting in
substantial benefits but the procedure remains very costly (up to £100,000 per transplant) and
is very intensivg1l]. The initial stages often involve administration of high doses of
chemotherapy sometimes with radiation aiming at severe depletion of bone marrow cells
including cancer cells and suppression of the immune system in preparation for engraftment
[1]. This is followed by stem cell infusion to restoeematological and immune systems.
The process can last several weeks involving very high levels of toxicity often in addition to
previous chemotherapy, prolonged periods of isolation due to immunosuppression, and a
range of debilitating side effedit-3]. Physical side effects are often multiple with the
greatest impact during the first 30 days and can include fatigue, disturbed sleep, weakness,
nausea, pain, grattersushost disease (GVHD where donor immundscattacks the
SDWLHQWTTV RUJD @1\8]. LbrgtermicomMlicaidh®danékalso a concern such as
elevated risk of mortality compared to the general populddipand chrorg health

conditions with 20% of patients experiencing severe complicaerik

Psychological distress in HSCT and its sequelae

In light of thephysical buden associated witthe procedure, it is not surprising that
patients undergoing HSCT experience considerable psychological distress. Patients report a
consuming effort to prepare and an ongoing struggle with loss of agency, describing the
SURFHGXDBGNDWRZKHOO DQG EDF N[8, B 402JUStudies@\adultH D O O\ KDL
HSCT have observed considerable loss of persmmdtol and psychological distress,
particularly during hospitalisation, with up to a quarter of patients meeting clinical criteria for
anxiety and/or depression during the proced@8y&-13]. Following transplatation,
psychological distress improves but gaersistwith studies reporting up to 40% of patients
experiencing depression and up to 30% anxiety even one yeddter

Apart from psychological welbeing, the consequences of distress appear to affect
physical wellbeing and recovery thlough researctemaindimited and correlational.
Nevertheless, studies have observed a range of associations between psychological distress

and worse treatment adherence, reduced pain and symptom tolerance, longer hospital stay,
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and higher mortalityl1, 12, 15] In addition, stress, even in transient forms, has been

associated with greater subsequent incidence of illness, harmful physiological changes,

greater pain perception, suppression of the immune syatehhigher risk of infections

more generally16]. In a procedure such as HSCT, which involves pain and substantial

immune system recevy [1], distressnay LQFUHDVH SDWLHQWpefleh&xX OQHUDELC

process.

The contribution of psychological intervention

The above researdimdings highlight the potential benefits of psychological
intervention in alleviating distress in HSCT to enhance psychologicabe#ly and
supporting recovery. Research in the psychological needs of HSCT patients has indicated
some potential areasrfmtervention Findings suggest tharetransplanavoidancelack of
professional emotional and informatiom@but, anda threatening perception of the illness
and future together with loss of agency ofpeasenin HSCT patientganpredicthigher
distress and physical symptofd§-22]. Conversely, optimism and salfficacy have
predicedimprovedphysicalandemotional functioning following HSCJ23]. These
findings are also in line with the wider theoretical literature of adjusting to hesited
difficulties suggesting that illness appraisals and coping can play an important part in the
procesg24, 25]

In spite of evidence indicating the potential of psychological intervention in HSCT,
relevantresearch remains limited compared to an extensive body of literature in related
clinical areas and particularly can¢26, 27] For example, psychological therapies with
educational, cognitivehavioural, coping skillsomponentsand so forth, have been shown
to facilitate physical and emotional functioning, impeawmune function, and enhaac
survivalin cancer patient®26-28]. Such reviews of the literature have also been helpful in
highlighting limitations of existing research such as poor methodology in participant
selection, limited use of blinding, naguivalent control interventions, and so forth. This is
important to not only guide clinical judgment but also identify research needs towards better
evidence base. However, whgsychological interventions have begun to emerge in HSCT
[e.g., 29, 30]such a resource does not exist at present. In light of marked discrepancies in
outcomes and methogs.g., 29, 30this can be problematic as lack of clarity can misguide
ard hinderbothclinical and research progress. To address this need, the present project aims

to conduct a systematic review of the literature to answer the following questions:
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What are the characteristics and efficacy of psychological interventions
aiming at alleviating psychological distress in adult HSCT recipients?
What is the methodology and quality of the research evidence?

What participant, methodological, and intervention characteristics are

common in studies demonstrating positive effects?
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Methods

This review follows standardised guidelines of reporting systematic reviews and
metaanalyseg$31, 32]

Search strategy

A computerised search of major psychological, medical, and nursing literature and
doctoral theses databases with a moderate degree of overlap was coj3d)&ép
PsycINFO (1806 to June Week 1, 2014), MEDLINE (1946 to May Week 4, 2014), EMBASE
(1980 to Week 4 May 2014), CINAHL (1982 to June 6, 2014), and Pro@heses (1862 to
June 5, 2014). In addition, the first 300 results of Google Scholar (until June 20, 2014, listed
by relevance) were screened for additional references together with hand searching tables of
contents of the specialist journals Bone MarraariBplantation, Psychancology, and
Journal of Psychosocial Oncology. Reference lists of all identified publications were also
screened for additional publications. An attempt to trace unpublished research was made by
contacting authoref researchdertified by these means (e.g., conference abstracts in
journals) and the European Group for Blood and Marrow Transplantation.

Search terms were identified from a range of sources including systematic reviews
psychological interventions and distress in H3Dd analogous populatiofist, 26:28] and
terminology used in studies already identiféeding preliminary scoping of the literature
[e.g., 29, 35, 36] Additional reléed terms and relevant subject headings were further
identified via the databases. Terms for the target population (e.g., stem cell$, bone marrow,
etc.), intervention (intervention$, therap$, etc.), and outcomes (e.g., psycho$, distress, etc.)
were groupd separately using OR and then combined using AND operators. Terms were
added to the script sequentially from general to specific (where applicable) and were
excluded for economy when they did not add any further publications. This process resulted
in different but equivalent scripts for each database, presentieel @mline supplement

Selection of studies

Consistent with the aims of the review, the following inclusion criteria were applied:

2 The search strategy can be found as supplement at the end of the esfei®ruidence
scope for the purposes of the RLS assessment though the same detail may not be required in a
journal article.
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The target population included HSCT patients.

Patients weradults(at least 18 yearsid).

Psychological interventions were those that had explicitly included at least one
component relevant to psychological theory, for example, coping, emotional
processing, appraisals, and so foritis excludedsolely physicalincluding
relaxation), art, occupational, medical interventions, or hypnosis.

Outcomes were evaluated using at least a epxg@rimental design.

Uncontrolled designs such as pre and postintervention comparisons were not
includeddue tolimited internalvalidity stemming from lack ofontrol for
concurreneffects[37] includingthat ofundergoing HSCT.

Interventions explicitly targeted and assessed psychological distress defined in

affective terms (e.g., anxiety, depression, negative affect, etc.).

Data abstraction

To ansver the research questions and aid the evaluation of study quality (see below),

the following data were extracted by the first author:

1.
2.

Referenceauthor names, publication year.

Research designType (Randomised Controlled Trial [RCT], etc.), conditions,
randomisation, allocation, blinding, confounder control.

Sampling: Site, selection, inclusion and exclusion criteria, accrual, attrition,
sizes.

Disease informationDisease, transplant type, conditioning, side effects
(particularly GVHD), functional impament, admission days, time since
transplant, number of readmissions, and differences between groups.
Demographic information:age, gender, ethnicity, marital status, seonomic
status (income, employment, or education), and differences between groups.
Intervention: componentstiming, delivery (sessions, duration, and schedule),
interventionist role, anddherence

Outcome measureflames, constructs, timing of administration, standardisation,
reliability, andvalidity. Planned (e.qg., as stated in psiikd protocol) versus
reported outcomes.

Analysis: Tests, intentiono treat analysis, confounder control.
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9. Key findings and data for metanalysis:Significant effects, relevant comments,
pre and postintervention or difference meand standard deviatisiper group,

and sample sizedJnpublished data were requested by authors.

Study quality

Use of composite scales with overall study quality ratings has not been empirically
supported38], therefore, a component quality assessment was employed consistent with
Cochrane Foundation practice fainical trial reviews [39]. It examined several sources of
bias including:

f Selection (e.ggroup equivalengerandom assignment and al&dion

concealment

f Performance (e.g., group differences in treatment other than the intervention):

blinding of participants and personnel

f Detection (group differences autcome assessménblinding of outcome

assessors

f Attrition (e.g., goups differences withdrawa): intention to treat analyses

however, high bias was assigned if attrition exceeded 60% due to potential
unreliability of intentionto-treat analysis.

f Reporting (differences between reported and unreported findings): incomplete

reporting ofoutcome data.

As blinding of the interventionists is generally not possible for psychological
interventions, a decision was made to consider this criterion satisfactorily met where the
comparison group was treatment as usual, the interventionist diveimajor involvement
with participants other than the intervention, and other care staff remained broadly unaware
of the allocation.

Two further components were added: confounders and common factors. Because
randomisation may not have been successtticpéarly in smaller studies, the former
requiredeitherevidence that groups were comparable on confounding variables to
demonstrate success or appropriate statistical control. Confounders included demographics
(age, gender, ethnicity, marital statusgis-economic status), diseasslated characteristics
(disease, transplant type, side effects, hospital days, functional impairment, time since

transplant, and readmission), and baseline outcomes. Having measured at least 70% of these

Page 21 of 263



together with contl for differences wasonsideredow risk. These criteriéollowed
relevant reviews, literature on predictors of distress in HSCT, and quality assessment practice
[14, 26, 38, 4642].

Common factors were incorpied because improvement in psychological therapies
may reflect the therapeutic relationship, increased com@ctnon understanding of the
problem,or otherfactorsnot specificto theintervention[43]. This component examined
whether comparison groups involved some attentional equivalent to provide evidence that
effects were more likely attributed to the intervenfi@n sethan common factonshilst
recognising that constructs such as therapeutic relationship, common urdiegstand so

forth, may only be partially achieved with attentional control

Quantitative data synthesis

To examine the efficacy of interventions, mean pre and postintervention change
differences were calculated and standardised for each group. Signewensed so that a
positive sign always reflected improvement. Where studies provided data for more than one
relevant outcome, these were pooled to form a mean effect size per Batdywere then
entered in a metanalysis to estimate the overall gkied intervention effect of pre/post
changdlifferencebetween the two groups. Data were pooled using the generic inverse
YDULDQFH PHW K R @ptamikgtahti@rdised fhean differersdas described in
[44]) selected to accommodate use of different outcome meashinescontains an
adjustment for small samplg5], as expected in the present review. Where multiple
postintervention data were available, dataftbe time point closest to the end of the
intervention were entered first. Sensitivity analysis was then conducted using data from the
final follow up instead.

Fixed effects models were used where heterogeneity was not significant otherwise
random effet with the DerSimonian and Laird method weneployed(as described if44,

45]). Random effects generally produce wider confidence intervals and are considered more

conservative as they adjust for considerable (and unexplained) hetitgpf@t, 44, 46]

However, this can be misleading if greater weight is assigned to smaller studies with higher

risk of bias[44, 45]in which casdixed effects were preferred. Effect sizesevmterpreted

XVLQJ &RH gu@dlives with 0.2 considered small, 0.5 medium, and 0.8 large.
Heterogeneity was examingasually via the Forest plot and statistically usingts?

test(Q statistic[44]). Thel? statisticquantified heterogeneityith values up to 40%
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representing relatively inconsequential, 36996 moderate, 50280% substantial, and 75%
100% considerable heterogendiy]. Publication bias, primarily due to underreported
studies with null effectf34], was assessed via visual inspection of the funnel plot. Review
Manager (Version 5.3) softwaf48] was employed witlalphalevel of significance set at

0.05 except for th@ statistic where aalphalevel of 0.10 was adopted due ts$ of power

with smaller sample sizes and few studi4.
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Results
Included studies

Eleven studies met the inclusion critefiagurel). The relatively large number of
initial abstracts appead due to the generic nature of search terms (e.g., distress also
encompassinghysical symptondistress, interventiooftenreferring toHSCT itself). Of the
included studies, nineere already published in pesviewed journal$29, 30, 4955], two
werein presg54] of which one wagdentified by its author via a conference abstract query
[56], and anothej57] was an unpublished doctoral thesis. Of these, one study was in
Spanisi49] and translated by the author. Details of included studies are presemntdadan
1 with overall effects irFigure 2 Handsearching and contact with the European Group of

Blood and Marrow Transplantation did not reveal any additional studies.

Figure 1. Flowchart of the selection of studies investigating psychological interventions in
haematopietic stem cell transplantation.
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in press [54]
[56]
[29]
[29, 1yr]
[50]
[51]
[52, 1yr]
[30, 53] [57]
[30, 53; 6m]
[57]

Figure 2. Forest plot of standardised pre/post change comparison between intervention and control groups with funnel plot fatithe avalu
publication bias. Studies are listedncreasing risk of bias. Overall, there was a small pooled effect size estimate wsilgmiéoant
heterogeneity. Follow up effects were calculated where available but not included in this estimate, as shown abo#jvitifrasafysis
yielding comparable results. Std.=standardised; IV=inverse variance; Cl=confidence intervals; m=months; yr=year.
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General characteristics

The 11 studies described and evaluated nine interventions since 1998. Seven studies
(six interventions) were from the Unit&lates of Americ§29, 51, 52, 5467] and four (three
interventions) were from European countfi@8, 49, 50, 53] All samples consistd
primarily of white participantsHaematological malignancies (lymphoma, myeloma, and
leukaemia) were the most frequently targeted disease with only two interventions for breast
cancer patientsTwo thirds oftheinterventions did not discriminate between allogeneic and

autologous trandant patients.

Intervention characteristics

Interventions varied in timing, intensity, delivery, content, and the extent to which
they targeted solely psychological distresaddlitionalareas of functioning. Sevemended
to alleviatedistress folloving transplantation of which thredso targeted distress during the
procedure. Aother twofocused on distress duritigansplantation only. Regarding
outcomes, only two interventiofi29, 49]were aimed solelytasychological distress
targeting either posttraumatic symptomatology or more generally anxiety and depression.
The others had a broader scope also aiming at improvingsyahological functioning such
as physical or social quality of life which weret mothe focus of the present review.

Seven of nine interventions incorporated Cognitive Behaviour Therapy (CBT)
methods (sef58] for an overview of such methods) with emphasis on cognitive components
and two[50, 54]employed other approaches. GBased components included
informational inut or psychoeducation regarding various aspects of distress (e.g., stress) or
cognitive processes (e.g., cognitive biases), cognitive restructuring, and coping skills training
often with problem solving. One interventif#®] also included a behavioural component of
graded exposure to traumatic memories. Relaxation and/or exercise featured in three of the
interventiong29, 30, 5153, 56]alongside psychological inpahdformed a major
component in two intervention30, 53, 56jwhich incorporated@onsiderably less
psychological input compared to others. The interventions using components other than
CBT-based were less problem a