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ABSTRACT

Objectives The measurement of quality of life (QoL) in
elderly cancer population is increasingly being recognised
as an important element of clinical decision-making and
the evaluation of treatment outcome. This systematic
review aimed to summarise the evidence of QoL during
and after adjuvant therapy in elderly patients with cancer.
Methods A systematic search was conducted of studies
published in CINAHL plus, CENTRAL, PubMed, PsycINFO
and Web of Science from the inception of these databases
to December 2016. Eligible studies included RCTs and
non-RCTs in which QoL was measured in elderly patients
(aged 65 years or above) with stage I-ll solid tumours
who were undergoing adjuvant chemotherapy and/

or radiotherapy. Because of the heterogeneity and the
insufficient data among the included studies, the results
were synthesised narratively.

Results We included 4 RCTs and 14 non-RCTs on 1785
participants. In all four RCTs, the risk of bias was low

or unclear for most items but high for detection. Of the

14 non-RCTs, 5 studies were judged to have a low or
moderate risk of bias for all domains, and the other 9
studies had a serious risk of bias in at least one domain.
The bias was observed mainly in the confounding and in
the selection of participants for the study. For most elderly
patients with breast cancer, the non-significant negative
change in the QoL was transient. A significant increase

in the QoL during the course of temozolomide in elderly
patients with glioblastoma but a decreasing trend in QoL
after radiotherapy was shown. This review also shows a
uniform trend of stable or improved QoL during adjuvant
therapy and at follow-up evaluations across the studies
with prostate, colon or cervical cancer population.
Conclusions This review suggests that adjuvant
chemotherapy and radiotherapy may not have detrimental
effects on QoL in most elderly patients with solid tumours.

INTRODUCTION

In many countries, the incidence of cancer
among older people is increasing. This
increase can be attributed to the remark-
able growth of the elderly demographic and
the common pathophysiology of cancer and
ageing.' * As a result, the demands for and
the importance of broadening clinical trials
to include older adults, incorporating geri-
atricspecific end points® and integrating

Strengths and limitations of this study

» A systematic search of the published literature in
major databases from their inception to December
2016 was conducted.

» The risk of bias and the methodological aspects of
quality of life reporting in the included studies were
assessed.

» The search of grey literature, unpublished studies,
ongoing clinical trials and theses and dissertations
were not conducted.

» The studies included in this review are mainly non-
randomised controlled trials.

» The meta-analysis was not conducted to pool
the data and the Grading of Recommendations
Assessment, Develooment and Evaluation (GRADE)
approach was not used to assess the quality of
evidence of the included studies.

geriatric assessment to address the needs of
individuals are also increasing.' Although
quality of life (QoL) is not formally a part of
the geriatric assessment, the measurement
of QoL in the elderly cancer population is
increasingly being recognised as an important
patientreported outcome to complement the
clinician’s evaluation of disease progression
and the determination of the clinical benefit
and the burden of cancer treatment, along
with toxicity, survival and mortality rates. QoL
is also considered a useful outcome measure
to enhance patient-clinician communication
and patient compliance in elderly patients
with breast cancer during cancer treatment.”
In a short literature review, Wedding et al
reported that elderly patients with cancer
tend to perceive their QoL as more important
than gains in survival when compared with
younger patients.” Nevertheless, our under-
standing of the effect of cancer treatment
on the QoL of elderly patients remains very
limited. Clinically, the decisions regarding
cancer therapy and the clinical management
of elderly patients with cancer may be compli-
cated by their vulnerability to chemotoxicity
and the pathological changes of ageing
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together with different considerations of the treatment
benefit and harm margins, functional decline, tolera-
bility and QoL issues. A univariate analysis by Extermann
et al revealed an association of the QoL effect with dose
modification of chemotherapy in older patients.” The
literature states that elderly patients with cancer are less
likely than their younger counterparts to be treated with a
full course of adjuvant chemotherapy and radiotherapy.®
Consideration should be given to approaches that can
prolong life expectancy, but not at the expense of QoL
and physical and psychological functioning. For cancers
with an extremely poor prognosis, such as glioblastoma,
the extension of survival is less clinically meaningful if
the patient has a decline in QoL.” Researchers have also
suggested that QoL be used as the main end point to
support clinical decision-making if different cancer treat-
ments are equally effective in terms of survival.'’ To the
best of our knowledge, a systematic review of the effects
of adjuvant therapy on the QoL of elderly patients with
cancer has not yet been published. Therefore, we under-
took a systematic review of the literature to summarise
the evidence of global or overall QoL and other domains
pertaining to QoL during and after adjuvant therapy in
elderly patients with stage I-III solid tumours. We consid-
ered the following question: ‘Does the global or overall
QoL during and after adjuvant chemotherapy and/or
radiotherapy decline, maintain or improve from base-
line in elderly patients with solid tumours in randomised
controlled trials (RCTs) or non-RCTs?’ In this review,
QoL refers to the health-related QoL of elderly patients,
considering the corresponding global, physical, cogni-
tive, psychological and social domains as affected by the
adjuvant therapy.

METHODS

The methodology of this systematic review included a
prespecified literature search strategy, inclusion and
exclusion criteria, process for selecting studies, assess-
ment of methodological quality of studies and data
synthesis. The review protocol was not registered in an
international registery. The conduct and reporting of this
systematic review were in accordance with the planned
review methods except for the addition of assessment
of risk of bias (RoB) of the included studies using the
Cochrane Risk of Bias tool for RCTs and Risk of Bias tool
in Non-Randomised Studies of Interventions (ROBINS-I)
for non-RCTs.

Literature search strategy

A systematic electronic search of peerreviewed
English-language articles published in CINAHL plus
(1937-2016), CENTRAL (1993-2016), PubMed (1996-
2016), PsycINFO (1967-2016) and Web of Science (1900-
2016) from the inception of these databases to December
2016 was conducted. The date last searched was in March
2017. Searches were limited to human studies published
in English. A pilot search on CINAHL was performed

to identify the relevant keywords contained in the title,
abstract and subject descriptors. Three broad categories
of concepts were searched: ‘elderly’, ‘cancer’ and ‘quality
of life’. The search terms included (older* OR elder*
OR geriatric OR gerontology* OR senior OR aged) AND
(oncology OR cancer* OR neoplasm*) AND (quality
of life OR QOL). The full electronic search strategy
is presented in Appendix A. The reference lists of the
included articles were also examined to identify addi-
tional eligible articles.

Study selection

Inclusion criteria

We included RCTs and non-RCTs in which QoL was
measured in elderly patients (aged 65 years or above) with
stage I-III solid tumours who were undergoing adjuvant
chemotherapy and/or radiotherapy. Non-RCTs include
quantitative studies such as observational, before-and-
after and longitudinal studies, in which the allocation of
intervention (analogy of treatment) occurs during the
course of the usual treatment decisions.'' '* We required
that the baseline and at least one global or overall QoL
data element during and/or after adjuvant chemo-
therapy and/or radiotherapy be collected and reported
in the studies so as to allow an in-context comparison of
before and after adjuvant therapy. Studies that covered
heterogeneous age groups were included if a subgroup
analysis was performed and reported for those aged 65
years or above.

Exclusion criteria

Studies were excluded if they involved patients with
haematological malignancies, distant metastatic cancer
or recurrent cancer without a separate analysis and report
of solid tumours or non-metastatic/regional metastatic
cancer. We also excluded case reports, qualitative studies,
literature reviews, studies that evaluated surgical or proce-
dure-related treatment and presented in abstract form.

Process for selecting studies

We screened articles obtained from keyword searching for
duplicates electronically with End-Note and then manu-
ally. After duplicate removal, we assessed the remaining
articles for eligibility based on titles and abstracts. We
included studies in full-text screening if they were RCTs or
non-RCTs, included elderly patients with stage I-1II solid
tumours who were undergoing adjuvant chemotherapy
and/or radiotherapy, and reported QoL. We retrieved
full-text articles if we considered the studies relevant and
if there was insufficient information to determine eligi-
bility. We then examined each full-text article against the
inclusion and exclusion criteria of the review.

Data extraction

We extracted data related to publication information,
sample characteristics, type of cancer, type of adjuvant
chemotherapy and/or radiotherapy, supportive care, QoL
measurements and results, dropouts and authors’ conclu-
sions. Functional status and comorbidities at baseline and
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therapy-related adverse effects (where reported) were
also extracted because of concern that they might co-vary
or confound with those of adjuvant therapy to alter the
change of QoL.

Assessment of methodological quality of studies on QoL

The methodological quality of the included studies on
QoL was assessed using a checklist of predefined criteria
for studies on QoL." ' The checklist was originally
developed to assess the internal and external validity of
prognostic studies' and was modified to assess the meth-
odological aspects of QoL reporting in later studies.'' 2
The checklist covers the following 14 items: sampling (two
items), selection of Qol. measurement (one item), data
collection process (two items), response rate (two items),
group comparison (one item), clarity of reporting (five
items) and determination of prognostic factors (one
item), all of which are important in QoL studies. For
each item, a score of 1 or 0 was given; 1 was assigned to
an item meeting the methodological criteria, while 0 was
assigned if an item neither met the criteria nor described
the related parameter sufficiently. The possible score
ranged from 0 to 14, with scores of 10 or above, 7 to 9
and 6 or less indicating high, moderate and low quality,
respectively.' !

Assessment of risk of bias

The RoB of the included studies was evaluated using the
Cochrane RoB tool and ROBINS-I for RCTs and non-RCTs,
respectively.'* ° Both tools are domain-based evaluations
of RoB with respect to the internal validity of studies.
The Cochrane RoB tool covers the domains of selection,
performance, detection, attrition and reporting bias, and
other sources of bias. A judgement of ‘yes’ indicates a low
RoB; ‘no’, a high RoB and ‘unclear’, either an unclear or
unknown RoB."> The ROBINS-I tool covers seven domains:
bias due to confounding; bias in selection of participants
into the study; bias in classification of interventions; bias
due to deviations from intended interventions; bias due to
missing data; bias in measurement of outcomes and bias
in selection of the reported results. The RoB judgements
within each domain are categorised as ‘low risk’ if the study
is comparable to a well-performed RCT, ‘moderate risk’ if
the study is sound but cannot be considered comparable to
a well-performed RCT, ‘serious risk’ if the study has some
considerable problems, ‘critical risk’ if the study is too
problematic and ‘no information’. The judgements within
each domain contribute to the overall RoB."*

In this review, two reviewers (LEYT and TDRL) inde-
pendently performed the literature search, eligibility
assessments and study selection. The data extraction,
methodological quality assessment and the RoB eval-
uation were conducted by CKKF and LEYT. Discrepan-
cies and disagreements were discussed and resolved by
consensus.

Data synthesis
Because of the variations in study design, cancer popu-
lations and QoL scales and the insufficient data among

the included studies, a meta-analysis was deemed impos-
sible, and the results were synthesised narratively taking
into account of the RoB of individual studies. In addition,
we report a change in QoL scores from baseline to the
middle of and to the completion of adjuvant therapy,
and to the post-treatment follow-up period of individual
studies where data were available. We defined ‘0’ as no
change, ‘T denotes better QoL than baseline and ‘1’
represents worse QoL than baseline. The effect size (ES)
was also calculated for individual studies for which suffi-
cient information was available: 0.2 to <0.5 was consid-
ered small, 0.5 to <0.8 moderate and >0.8large.

RESULTS

Search results

The initial search identified 56935 articles, of which 440
were considered potentially relevant after checking for
duplicates and title and abstract screening. After full-text
assessment of the 440 articles, 18 met the eligibility criteria
for inclusion in the review and analysis (figure 1).'° In
most cases, the articles were excluded mainly because
of the lack of QoL assessment during adjuvant therapy,
a separate report of participants aged 65 years or above
and/or a separate report of the QoL of participants who
were undergoing adjuvant therapy or suffering from
non-metastatic cancer.

Description of studies

Eleven studies were published between 2000 and 2009,
and seven between 2010 and 2015. With respect to the
country of origin, 10 were from Europe, 4 from the USA,
2 from South Korea and 1 from Canada; the other was a
multicountry study. As for the study design, 13 studies were
non-RCTs (before-and-after or longitudinal studies) that
assessed the QoL of patients who were undergoing adju-
vant chemotherapy,!” ' 20 22 24303133 1a qiotherapy'® ** or
concomitant chemotherapy and radiotherapy.”* Four
were RCTs' *' # % two of these compared the effects
of different chemotherapy regimens on QolL, one study
compared the effects of chemotherapy and hormonal
therapy against those of hormonal therapy alone on QoL
and the other compared the effects of radiotherapy and
supportive care with those of supportive care alone on
QoL. One was a validation study that involved a QoL eval-
uation of participants who were undergoing radiotherapy
with or without hormonal therapy® (table 1).

The sample size of participants aged 65 years or older
was reported by 17 of the 18 studies'*> **; Caffo et al did
not separately report the number of participants aged 65
years and older.” The sample sizes ranged from 11 to
368 per study.'®?' ** In all, these 17 studies included
1785 participants; 764 participants from RCTs and 1021
participants from non-RCTs.'"" ** Of these 1785 partic-
ipants, 1633 completed the baseline QoL questionnaire;
671 participants from RCTs and 962 participants from
non-RCTs. Furthermore, the baseline completion rates
ranged from 64.7% to 100%. Where reported, the age
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56,935 records identified through
database searching

CINAHL Plus: 4609

1 additional record identified
through other source

Web of Science: 12,252
CENTRAL: 7831
PsycINFO: 9917
PubMed: 22,326

A 4

A 4

43,421 of records after duplicates removed

43,422 of records screened

42,982 of records excluded

\ 4

A 4

440 of full-text articles
assessed for eligibility

422 of full-text articles excluded,
> with reasons

\ 4

Not receiving CT and/or RT, or no

18 of studies included in
qualitative synthesis

information to confirm participants
being treated with CT and/or RT: 23

A 4

No separate analysis/report for CT
and/or RT: 22

analysis)

0 studies included in
quantitative synthesis (meta-

No details of cancer stage or no
separate analysis for non-metastatic
cancer: 64

Figure 1

range of the participants was 65-92 years,'% 171920222428 3153

Eleven studies included participants aged 80 years and
older, 020222425 27383085 Aq for the cancer diagnosis, eight
studies included participants with breast cancer,'™™ four
studies focused on glioblastoma participants®**" and two
studies considered participants with colon cancer.”’*' We
included one study each on mixed,28 prostate,29 cervical®?
and lung cancer® participants.

No QoL assessment or no
information to confirm QoL
assessment being conducted or no
separate analysis/report for
global/overall QoL score: 76

No baseline QoL score: 1
Inappropriate age group or no
separate analysis/report for
participants aged >65 years: 234

Haematological malignancy: 1

Ongoing study: 1

Study flow diagram. CT, chemotherapy; QoL, quality of life; RT, radiotherapy.

The most frequently used QoL instrument was the
European Organization for Research and Treatment of
Cancer general questionnaire (EORTC QLQ-C30; 13
studies).'® 7?21 ¥ Nine studies also used a disease-spe-
cific QoL instrument along with the EORTC QLQ-C30 for
breast,'® ' 2" brain® ®#” and lung® cancer populations.
The follow-up QoL evaluation was conducted at various
intervals during adjuvant therapy and the post-treatment
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period. Ten studies reported at least one QoL evalua-
tion during adjuvant therapy,'”"? 2% 332 and five eval-
uated QoL immediately after the completion of adjuvant
therapy.”” ™ ** The timing of the QoL evaluation after
adjuvant therapy ranged from I month after treatment
to 24 months after the first day of adjuvant therapy. Ten
studies followed participants for 6 months or less after the
completion of adjuvant therapy,'® 7 1920 2225 203135y
studies included a QoL evaluation of 24 months after the
first day of chemotherapy.'®*'

The geriatric domains of functional status and/or
comorbidities at baseline were examined and reported
in 14 studies.'®'8 2027 29 31 33 A¢ shown in table 2, two
studies reported the mean score of the Karnofsky Perfor-
mance Scale (KPS) as 90 or above,'® ?° whereas three
reported the median score of the KPS as 70 or above
at baseline.” " A KPS score of <70 was used as a cut-off
for the recruitment criterion in one study.** Comorbid
conditions were reported in eight studies'® 702! 23 2631 33,
six of these involved participants with a limiting comor-
bidity or with three or more comorbidities.'® 7 #! 23 31 33
Twelve studies measured cancer therapy-related toxicity
during adjuvant therapy,'® 2! 2203155 3 d nine of these
used National Cancer Institute’s Common Terminology
Criteria for Adverse Events.'®?"#! 272031 33 Wwith respect to
haematological toxicity, two studies reported grade 3 or
4 toxicity in fewer than 10% of participants,'®*! and five
reported such toxicity in 25% or higher during adjuvant
chemotherapy or concomitant radiotherapy and chemo-
therapy.®’ ** #* 2% With respect to non-haematological
toxicity, a study reported grade 3 or 4 toxicity in fewer than
10% of participants,'® and four reported such toxicity in
25% or higher during adjuvant chemotherapy or concom-
itant radiotherapy and chemotherapy® ****! (table 2).

Methodological quality

Thirteen studies attained scores of 10 or higher (high
quality),'**"* three scored 7-9 (moderate quality)®* !
and two scored 6 or lower (low quality).” ** The main
methodological drawbacks of the included studies were
the lack of determination of the prognostic factors for
QoL (100%) and the lack of data on the time since diag-
nosis or treatment (77.8%) and the characteristics of
non-responders (77.8%) (table 3).

Risk of bias

Randomised controlled trials

In all four RCTs, the RoB was low or unclear for most
items but high for detection because of the subjective and
self-reporting nature of the QoL assessment. One RCT did
not blind the participants and staff and thus was judged
to have a high risk of performance bias.'® The remaining
three RCTs did not report information on the blinding
of participants and personnel to allow for a judgement
of the performance bias.”' ** We judged three RCTs to
have an unclear risk of attrition bias because of the lack
of explicit information on patients’ lost to follow-up and
missing data'®®' ® (figure 2).

Non-randomised controlled trials

Of the 14 non-RCTs, five studies were judged to have
a low or moderate RoB for all domains,"® 20263133 and
the other nine studies had a serious RoB in at least one
domain,'7"9#224#-5032 e bias were observed mainlyin the
confounding, in the selection of participants for the study
and in the measurement of outcomes. Although most of
the studies measured some confounding factors (eg, func-
tional performance status or comorbidity) at baseline, no
stratification in the study design or adjustment in the data
analysis was made to control their effects,!0172092-24272051 33
Four non-RCTs did not measure functional performance
status or comorbidities at baseline.'?**** The bias in the
selection of participants was either moderate or serious
in all the non-RCTs. !0 171920 2242755 ypjy £ and func-
tional elderly patients seemed to have been enrolled in
these studies, and hence, the study cohorts might not
be representative of the real-world population. Like the
RCTs, all 14 non-RCTs had a moderate-to-serious RoB
in the measurement outcomes because of the subjective
and self-reporting nature of the QoL assessment. The
bias in the selection of reported results was unclear in
all the non-RCTs because of unavailability of study proto-
Cols817192022-2027-38 (11 4y

QoL outcomes

Breast cancer

EORTC-QLQ-C30

Three studies reported the global QoL scores at baseline,
during chemotherapy, at the time of completion of chemo-
therapy and 4-12 months after the completion of chemo-
therapy.17 #122 The participants in these studies were treated
with the standard chemotherapy regimen for breast cancer,
including an anthracycline-based, cyclophosphamide/
methotrexate/fluorouracil (CMF) or fluorouracil/epiru-
bicin/ cyclophosphamide regimen. In the study by Korn-
blith et al*' approximately half of the participants received
capecitabine. Browall et al reported statistically significantly
lower global QoL scores during (ES, 0.74) and immedi-
ately after the completion (ES, 0.71) of chemotherapy
than at baseline and a non-significant decline in the global
QoL score 4 months after chelrlrlotherapy.17 Watters et al
also revealed a statistically significantly lower global QoL
score immediately after the completion of chemotherapy
(ES, 0.66) than at baseline and a non-significant decline in
the global QoL scores during and 6 months after chemo-
therapy.”® Browall et al and Watters et al also reported the
domain scores, wherein statistically significantly lower scores
in the role and social functioning domains were found
immediately after the completion of chemotherapy than at
baseline. No significant reductions in role and social well-
being were reported during or 4-6 months after the comple-
tion of chemotherapy.'” * Emotion was the only domain
that showed an improvement from baseline to the follow-up
evaluations, with a statistically significantly higher score
during chemotherapy. The domains of physical and cogni-
tive functioning revealed no statistically significant differ-
ences across time."”  In the study by Kornblith et al, both
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-
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Crivellari

~ | @ | Blinding of participants and personnel (performance bias)

~ | @ | = |Allocation concealment (selection bias)

)
® @ @ @ sclective reporting (reporting bias)
® @ = | @ | otherbias

. . . . Random sequence generation (selection bias)
@ © @ @ -Bindingof outcome assessment (detection bias)

Keime-Guibert et al ?
Kornblith et al 2011 v v d
Perrone et al 2015 . ? .

Figure 2 Risk of bias summary for randomised controlled
trials.

standard chemotherapy and capecitabine groups showed
a decline in the global QoL during and immediately after
the completion of chemotherapy, whereas an increase in the
global QoL was reported from baseline to 12 months after
the completion of chemot:herapy21 (tables 2 and b).
Perrone et al examined the global QoL and functioning
domain scores of participants treated with standard CMF
or docetaxel at baseline and during chemotherapy. The
graphs of this study showed a decline in the global QoL
and the physical, role, social and cognitive functioning
domains scores over time in both CMF and docetaxel
groups; with the mean score changes were >10 (out of the
score range of 100) from baseline to the completion of the
third chemotherapy cycle. However, no information about
the P value for within-group difference was provided.23
Note that 79% and 47% of the participants suffered from
grade 2 or higher haematological and non-haematolog-
ical toxicities, respectively.23 Arraras et al measured the
QoL of elderly participants treated with radiotherapy at
baseline, at the completion of radiotherapy and 6 weeks
after the completion of 1radiothf:1rapy.16 Although this
study started with a lower QoL (score of 59.5) at baseline,
the global QoL score increased significantly from base-
line to 6 weeks after the completion of radiotherapy.16

Other QoL measures

Dees et almeasured QoL using the Breast Cancer Chemo-
therapy Questionnaire (BCQ) and found a non-signifi-
cant decline in the overall QoL score from baseline to the
last dose of doxorubicin/cyclophosphamide.' Hurria et

Cheng KK-F, et al. BMJ Open 2018;8:¢018101. doi:10.1136/bmjopen-2017-018101
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||

Preintervention

At intervention Postintervention

Bias in
selection of Bias in Bias due to
participants classification deviations Bias in Bias in
Bias due to into the of from intended Bias due to measurement selection of the
Studies confounding study interventions interventions  missing data of outcomes reported result Overall risk of bias

Browall 2008"" M M M S

Hurria 2006%°° M M L M

Serious risk of
bias in at least one
domain

Unclear

Low or moderate
risk if bias for all
domains

Unclear

Gaéllego Pérez- M M L M
Larraya 2011%*

Serious risk of
bias in at least one
domain

Unclear

Minniti 2013%” M M L M

Serious risk of
bias in at least one
domain

Unclear

Arraras 2008b%° M S Unclear Unclear

Serious risk of
bias in at least one
domain

Unclear

Chang 2012%' M M L M

Low or moderate
risk if bias for all
domains

Unclear

Park 2013% M M M M

Low or moderate
risk if bias for all
domains

Unclear

C, critical risk; L, lowrisk; M, moderaterisk; S, seriousrisk.

alrevealed no significant differences in overall or in phys-
ical, social and emotional well-being as measured by Func-
tional Assessment of Cancer Therapy-Breast (FACT-B)
from baseline to immediately after and 6 months after
completion of an anthracycline-based, taxane-based or
CMF regimen.” Note that 27% and 81% of the partici-
pants of this study suffered from grade 3 or 4 haemato-
logical and non-haematological toxicity, respectively.”’
Crivellari et al reported increased global QoL scores as
measured by the Perceived Adjustment to Chronic Illness
Scale (PACIS), during and 18 months after the comple-
tion of the CMF regimen.'® Note that the participants of

this study had a low QoL score of 59 at baseline. Fewer
than 10% of the participants manifested grade 3 toxicity."®

Glioblastoma

All four studies were conducted on participants with glio-
blastoma treated with temozolomide®* or focal hypofrac-
tionated radiotherapy® or combined radiotherapy and
temozolomide.? ?” These studies assessed QoL using the
EORTC QLQ-C30. Gadllego Pérez-Larraya et al reported
statistically significant improvements in the global score
and the physical, role, cognitive and social domain scores
during the course of temozolomide.** Note that 25% of

—h

8
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the participants manifested grade 3-4 haematological
toxicity in this study.** Minniti et al also showed statisti-
cally significant improvements in the global score and
the social and cognitive domain scores from baseline
to 6 months from the start of radiotherapy (which was
during the course of temozolomide).?” Both Keime-Gul-
bert et al. and Minniti et alreported a decline in the global
QoL at the completion of focal hypofractionated radio-
therapy.” ** With respect to the domain scores, these two
studies reported statistically significantly lower scores
for the physical, cognitive and social domains, and the
physical, role and social domains, respectively, during
and after radiotherapy than at baseline.”” ** The partic-
ipants in both studies were treated with corticosteroids
and anticonvulsants as supportive care. Note that in the
study by Minniti et al, the participants began with a lower
QoL (score of 58.3) at baseline and that 14% of these
participants developed grade 2 or 3 confusion and/or
somnolence during or after radiotherapy.*

Colon cancer

Two studies measured the global QoL with the EORTC
QLQ-C30 at baseline and during and after chemotherapy
in participants with colon cancer.” > In the study by
Bouvier et al., the participants were treated with a fluo-
rouracil/oxaliplatin/ capecitabine regimen.” This study
reported an increase in the global QoL scores over time;
however, no information about the P value was provided.
Chang et al. found no significant worsening of the global
and functional QoL during capecitabine treatment.”!

Prostate cancer

Arraras et almeasured QoL by using the EORTC QLQ-C30 in
participants treated with radiotherapy for prostate cancer.””
No difference in the global QoL score was observed from
baseline to the last dose of radiotherapy, whereas a statisti-
cally significantly higher QoL score was reported at 6 weeks
after radiotherapy (ES, 0.25).%

Lung cancer

Park et al. measured the global QoL using the EORTC
QLQ-C30 at baseline and 1 month after the completion
of therapy with cisplatin plus vinorelbine or carboplatin
plus paclitaxel in participants with resectable non-small
cell lung carcinoma.” In this study, the QoL score of 53
at baseline was low. No significant deterioration of the
global QoL between baseline and the follow-up evalua-
tion was observed. Severe haematological toxicity was
manifested in 39% of the participants.”

Other cancers

Mohile et alstudied different types of cancer, and QoL was
measured before and after radiotherapy using an item of
interference with overall QoL together with the modified
MD Anderson Symptom Inventory.®” In this study, the
overall QoL score of 2.07 on the scale of 10 at baseline
was low. A slightly higher overall QoL score was shown at
the completion of radiotherapy (score of 2.37); however,
no information about the P value was reported.”

DISCUSSION

In the context of cancer, QoL by its nature is a patient’s
overall appraisal of the effect of cancer and its treatment.
It is a patient-centred, relevant and key clinical param-
eter that can assist and support clinicians in setting goals
and mapping avenues for effective and tolerable cancer
treatment regimens beyond extending patient survival.
Although the 18 studies included in this systematic review
had somewhat heterogeneous study designs, cancer popu-
lations and measurement scales and reporting parame-
ters of QoL to permit data pooling for a meta-analysis and
precise estimation, our results provide some insights that
will contribute to a better understanding of the effects of
adjuvant chemotherapy and/or radiotherapy on the QoL
of elderly patients aged 65 years or above. Our review
suggests that QoL during and after adjuvant chemo-
therapy and/or radiotherapy is maintained or improved
in most patients with solid tumours.

For elderly patients with breast cancer, the non-signif-
icant negative change in the global or overall Qol. was
transient (during and immediately after chemotherapy
or radiotherapy), as measured by the EORTC QLO-C30,
FACT-B and BCQ. No lasting adverse effect on QoL was
observed after completion of the adjuvant treatment
(overall low or moderate to serious RoB).'® 12! 2 Browall
et aland Watters et al revealed an initial statistically signif-
icant decline (moderate ES), followed by progressive
improvement in global QoL scores from baseline to 4-6
months after chemotherapy (overall serious RoB). The
role and social domains of Qol. was mostly impaired
immediately after the completion of chemotherapy.'” %

Another finding of this review is the significant increase
in the global QoL during the course of temozolomide
treatment in elderly patients with glioblastoma (overall
low or moderate to serious RoB),* * but a decreasing
trend in QoL immediately after the completion of radio-
therapy and 3 months after radiotherapy.” ** Note that
the studies by Gallego Pérez-Larraya et a/ and Minniti
et al had substantial amounts of missing data (>40%),
mainly because of the rapid progression of the disease in
the glioblastoma population. However, the approach of
complete case evaluation used in the final QoL analysis
could have led to a systematic bias in the estimation of
the true effect of adjuvant therapy on QoL towards high
QoL scores. Therefore, some caution should be taken in
the interpretation of the significant Qol. improvement
during the course of adjuvant therapy of elderly patients
with glioblastoma. Nevertheless, attrition bias is always
an issue in clinical trials involving QoL assessments and
longitudinal follow-ups.

Adjuvant chemotherapy or radiotherapy also does
not seem to compromise the QoL of elderly patients
with prostate, colon or cervical cancer. This review
shows a uniform trend of stable or improved global or
overall QoL over the course of adjuvant therapy and at
follow-up evaluations across the studies with prostate,
colon or cervical cancer population (overall serious
RoB).” 32 A decreasing trend in global or overall

Cheng KK-F, et al. BMJ Open 2018;8:6018101. doi:10.1136/bmjopen-2017-018101
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QoL during and immediately after the completion of
cisplatin or carboplatin treatment in elderly patients
with lung cancer was reported in one study (overall
low-to-moderate RoB).*

We expected altered functional status, comorbidities,
adverse effects, haematological status and liver and renal
functional status to covary with the effect of adjuvant
therapy on QoL and hence, to be plausible confounding
factors in the geriatric and adjuvant settings. However,
as is the case in non-RCT settings, adjuvant therapy
was allocated during the course of usual treatment
decisions. The non-RCTs included in this review might
suffer from the methodological drawbacks of uncon-
trolled confounding factors at baseline and even during
the follow-up. Because no attempt was made to control
confounding factors with a stratified design and analysis,
caution is warranted in the interpretation of the results.
Nevertheless, we found it difficult to discern whether
the short period of QoL impairment and the stable
or improved QoL over the course of adjuvant therapy
and after treatment were due to the relatively low treat-
ment toxicities, the relatively few morbid conditions or
other reasons. The fact that, where reported, the QoL
of elderly patients was maintained or improved over the
course of treatment, despite the haematological toxicity
across studies,” ** ** ¥ suggests that stable or improved
QoL is unlikely to be attributable to relatively low treat-
ment toxicity. Alternatively, elderly patients with cancer
who undergo adjuvant therapy may experience adverse
effects but can tolerate them with a limited effect on
their QoL. This finding may also be attributed to the
tendency of certain elderly patients to complain less
and endure the relatively high morbidity associated with
adverse effects.” Elderly patients may also have a posi-
tive perception of the adjuvant therapy and may adjust
better to the treatment. Stone et al examined the asso-
ciation between global well-being and the age profile
of 340847 people and showed that people aged over
50 years have increased global well-being and positive
emotions even in the face of a decline in the physical
health.** Another possible explanation for the stable
or improved QoL could be the response shift phenom-
enon, in which patients experience a shift in how they
appreciate their QoL over time as a result of the changes
in their internal standards of measurement, values
or definition of QoL.”*® A future qualitative study is
needed to explore in detail QoL perception and expe-
riences in adjuvant settings and adjustment to the treat-
ment among elderly patients with cancer. Nevertheless,
for studies that reported a stable global or overall QoL
(ie, no difference in the means) across time, a small
sample size and attrition bias might limit the statistical
power to detect the differences between the baseline
and the follow-up evaluations.'? *' # **3! 1t could also
be argued that another possible bias was the poor sensi-
tivity of the generic QoL measures to tap dimensions
of health status that are particularly salient to elderly
patients with cancer during adjuvant therapy. While we

cannot rule out the possible bias, in future clinical trials
and observational studies attempts should be made to
use geriatric oncology-specific QoL measures such as
EORTC-QLQ-ELDI14 to validate the review results.”’
Furthermore, the samples of the included studies
appear highly functional at baseline,'™* ™ 5o these
studies may be subject to a selection bias pertaining to
under-representation of less healthy older patients and
those with limited expectations of treatment benefits.”

CONCLUSIONS

This review suggests that a negative change in QoL was
shortlived during adjuvant chemotherapy for some
elderly patients with breast cancer. Adjuvant chemo-
therapy and radiotherapy may not have detrimental effects
on global or overall QoL and other QoL. domains in most
elderly patients with solid tumours. These findings could
be translated to help future elderly patients better under-
stand the impact of adjuvant therapy on their QoL, and
hence make better treatment decisions. Nevertheless, our
review results should be viewed with caution because of
RoB within and across the included studies. In addition,
heterogeneity in study design and measurement of QoL,
and lack of availability of data limit the pooling of data for
meta-analysis and affect the robustness of the evidence
synthesis. An attempt was made to contact the study
authors for data, but without success. There is also a possi-
bility of incompleteness of evidence because of unclear
bias of the selection of reported result and the search of
this review did not include grey literature, unpublished
studies, ongoing clinical trials and theses and disserta-
tions. Larger and well-designed studies of elderly patients
in different cancer settings are warranted to validate these
review results and to further build evidence to advance
the current knowledge base. These studies should include
and stratify elderly patients by functional status, comorbid
conditions, geriatric syndromes and prognosis to be more
representative of the real-world population and improve
the research validity. Future studies should also include a
detailed profile of the cytotoxic effects of chemotherapy
and radiotherapy to allow a full exploration of the direct
and indirect effects of adjuvant therapy on QoL. In future
systematic reviews, if sufficient data are available, meta-re-
gression should also be conducted to examine the asso-
ciation and interaction between the confounding factors
and the QoL.
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