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ABSTRACT

Purpose: To determine the Quality of Life (QoL) and related factors of patient with metastatic breast cancer (MBC)
undergoing cancer pharmacotherapy. Methods: Pub Med, CINAHL, Web of Science, PsycINFO, and Scopus were
searched for studies published in English between January 2011 and March 2022. Data on QoL scores and related
factors of patients with MBC were extracted. For QoL scores, a meta-analysis was conducted for each QoL scale.

Results: Twenty-one studies were included in this systematic review. The meta-analysis showed that the mean of the
Functional Assessment of Cancer Therapy-Breast score for 828 participants was 86.98 (95% CI [76.12, 97.84]). The
global QoL score on the European Organization for Research and Treatment of Cancer QLQ-C30 for 621 patients was
56.70 (95% CI [52.33, 61.06]). Chemotherapy, pain, fatigue, disease progression, anxiety, and depression were regard-
ed as factors associated with QoL of patients with MBC. Conclusion: Factors associated with decreased QoL in patients

with MBC undergoing cancer pharmacotherapy included chemotherapy, physical symptoms, disease progression,

anxiety, and depression. Further exploration of QoL and related factors in patients with MBC is warranted.

INTRODUCTION

Breast cancer has the highest incidence and mortality rate
among all diagnosed cancer cases in many countries [1].
Overall, 20 — 50% of patients with early breast cancer even-
tually develop metastatic diseases, such as bone and lung
metastases [2]. The 5-year relative survival rate for metastat-
ic breast cancer (MBC) has improved from 18% to 36% [3],
yet the median overall survival remains 3 years [2] and its
cure remains elusive. Therefore, the goal of MBC treatment

is to prolong life, while maintaining good Quality of Life
(QoL) through cancer pharmacotherapy.

Patients diagnosed with MBC present higher levels of
anxiety and depression than those diagnosed with early-stage
breast cancer [4]. Anxiety, depression, and other psychosocial
problems contribute to a decline in the QoL of patients with
MBC [5]. Furthermore, the medical condition and cancer
pharmacotherapy place immense physical burden on patients
with MBC [6], including fatigue, pain, sleep disturbances [7],
changes in body weight and appetite, and hair loss [8]. The
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physical symptoms lead to a decline in the QoL of patients
with MBC [9, 10] and lower their QoL compared with those
with early-stage Obreast cancer [11].

The advances in cancer pharmacotherapy over the past
decade have been remarkable, with the advent of molecular
targeted therapies and immune checkpoint inhibitors along
with chemotherapy [12]; they are expected to improve sur-
vival for patients with MBC [2]. Since the side effects of these
drugs often differ from those of chemotherapy [12] and the
QoL of patients with MBC may be altered, clarifying the QoL
of patients with MBC and its associated factors is crucial.

Systematic reviews have been published on the QoL of
survivors of breast cancer [13, 14] and on that of patients with
MBC who participated in clinical trials [12]. However, a re-
cent systematic review on the QoL and factors related to pa-
tients with MBC undergoing cancer pharmacotherapy is lack-
ing. Since cancer pharmacotherapy is the mainstay of treat-
ment for patients with MBC, clarifying the QoL of patients
with MBC receiving cancer pharmacotherapy and its associ-
ated factors is critical. These findings may contribute to the
research field by improving or maintaining the QoL of pa-
tients with MBC who are undergoing cancer pharmacothera-
py for a long duration. Therefore, this study aimed to inves-
tigate the QoL and related factors in patients with MBC who
are undergoing cancer pharmacotherapy.

METHODS

This study was conducted according to the Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses
Statement guidelines [15].

Search strategy

A literature search was conducted using Pub Med, CI-
NAHL, Web of Science, PsycINFO, and Scopus in April
2022. The following keywords were used for the systematic
literature search: “Breast Cancer ‘Title’,” “Recurrence OR
Metastatic OR Advance*,” and “Quality of Life.” According
to Cardoso [2], over the past decade, the quality of clinical
research on breast cancer has improved; the search period was
limited to studies published in English between January 2011
and March 2022.

Inclusion and exclusion criteria

The inclusion criteria were patients diagnosed with recur-
rent, advanced, and MBC and recipients of cancer pharmaco-
therapy. The primary endpoints were QoL and related factors.
The exclusion criteria were studies on patients with Stage I—
IIT breast cancer; studies with no variable of the QoL; and
studies, clinical trials, interventional studies, and systematic
reviews on patients with breast cancer undergoing surgery or
radiation therapy. Moreover, studies that involved qualitative
analysis were not included in this review.

Data selection process

Figure 1 shows that the literature search review yielded
7,928 studies. Duplicates were excluded. The selected studies
were further scrutinized based on the inclusion and exclusion
criteria. Thereafter, titles and abstracts were screened. The
remaining studies were read in their entirety to determine
whether they met the selection criteria.

Quality assessment

The selected studies were evaluated based on the Joanna
Briggs Institute’s critical appraisal tools. “Yes” was indicated
for assessment items that were clear, “No” for items that were
not clear, “Unclear” for items that were unclear, and ‘“Not
applicable” for items that were inapplicable. One point was
assigned to items that were clear. With reference to a previous
study [16], studies with a total score of 4 or more points were
selected.

Methods of analysis

To organize the study findings, information such as author
names, year of publication, country, study population, QoL
scale, QoL scores, and QoL-related factors were extracted. A
meta-analysis was carried out for a pooled estimate of pa-
tients” QoL. Given the undeniable variability across studies,
including differences in participants and protocols, heteroge-
neity was considered and a meta-analysis was conducted us-
ing a random effects model (Der Simonian-Laired method).
The analysis was performed using STATA 17 (TX, USA).

Ethical considerations

This study was not reviewed by the Ethics Review Com-
mittee of Osaka University of Medical and Pharmaceutical
Sciences because it did not involve human participants. Stud-
ies published in available information and was approved by
the Ethical Review Committee. Ethical issues related to pub-
lication and publicity, such as copyright and plagiarism, were
accounted for.

RESULTS

Study selection

The literature search yielded 7,928 studies, and duplicates
were excluded (Figure 1). The studies were further scruti-
nized based on the selection and exclusion criteria and 960
studies were screened. Thereafter, the titles and abstracts were
scrutinized, which lead to the exclusion of 888 studies. The
remaining 72 studies were read in their entirety, and 23 stud-
ies met the selection criteria. Two studies were further exclud-
ed because their total assessment scores were below 4 points.
Finally, 21 studies were included in this systematic review.

Study overview
The overview of the study is presented in Table 1. Ten
studies used the Functional Assessment of Cancer Thera-
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Fig. 1 Flowchart of the study selection.

py-Breast (FACT-B) as a measure of QoL [17-26]. The Eu-
ropean Organization for Research and Treatment of Cancer
Quality of Life Core Questionnaire (EORTC QLQ-C30) was
used in eight studies [27-34]. The European QoL 5 dimen-
sions (EQ-5D) was used in five studies [26, 29, 34-36]. The
Medical outcomes study 36-Item Short-Form Health Survey
(SF-36) was used in two studies [28, 37].

Records removed before screening:

Duplicate records removed (n = 900)
Records marked as ineligible by automation tools
(n=6068)

Records excluded (n = 888)
Records marked as ineligible by automation tools
(n=888)

Reports not retrieved
(n=49)

Reports excluded:
Study excluded after critical appraisal Reason*
(n=2)

*As per the JBI critical appraisal checklists for
systematic review

Characteristics of the study population

The number of participants in the studies ranged from
18-739 people. The participants’ age ranged from 25-93
years. The time between the diagnosis of MBC and partici-
pants’ responses to the survey ranged from less than one week
to more than 15 years. Metastatic sites included bones, lungs,
liver, and brain, with cancer spreading to multiple sites from
a single site. Treatment types included endocrine therapy,
chemotherapy, and molecular targeted therapy.
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Table 1 Characteristics of included trials (n = 21)

First author, Questionnaire Participants Age years Sites of Metastasis Treatment Time since diagnosis with MBC
ear,country mean + SD or range n (%) n (%) mean + SD or range
Ecclestone[17], FACT-B Total = 174 32-93 Bone meta =43 Bone meta / Visceral disease Bone meta / Visceral disease
2016,Canada RT =38 (88.37) / 113 (86.26) 0-1 year = 14(35.90) / 35(27.13)
Visceral disease = 131 Chemo =28 (66.67) / 115 (87.79) > 1to 4 years = 16(41.03) / 60(46.51)
ET =39 (90.70) / 99 (75.57) >4 years = 9(23.08) / 34(26.36)
Gupta[18],201 FACT-B Total = 360 58.3+6.3 - T =169(46.9) 4.51 +5.02 yrars
4,USA and UK FACT-G Chemo = 191(53.1) Median 3.00(2.0 - 5.0) yrars
Meisel[19],201 FACT-B Total =28 34.5-63.5 Bone meta = 4(14.3) ET=10(35.7) Women who had been living with
2,USA (Responder = 18) (34.5 - 63.5) Bone + Visceral = 18(64.3) Chemo = 16 (57.1) metastatic breast cancer for 5 years
Visceral disease = 6(21.4) None =2(7.1) or more and who were receiving care
Park[20],2012, FACT-B Total = 55 48.34 £8.28 Bone and soft tissue = 18 (51.4) - 20.26 + 22.19 months
Korea (Responder = 52) Visceral = 13 (37.1)
Visceral + bone and soft tissue = 4 (11.4)
Reed[21],2012, FACT-B Total =235 Hospital = 25 - 84 Bone only = 75 (31.9) - median two years
UK (Hospital = 110, ‘Wesite = unknown Other = 159 (67.7) (range one week to 15 years)
Wesite = 125) Unknown = 1 (0.4)
Shaikh[22],202 FACT-B Total = 114 51.4+12.7 - - -
2,Kenya
Sheean[23],201 FACT-B Total = 25 58.8+12.8 Bone = 14 (56) ET=11 36.9 +29.3 months
5,USA Liver =4 (16) Chemo = 12
Lung =13 (52)
Brain = 6 (24)
Other =6 (24)
Shin[24],2016, FACT-B Total = 140 - -
USA FACT-B TOI ET=66.0+11.3 ET =40 ET =52.9 (0—-353.9) months
Chemo =58.6 + 11.8 Chemo = 100 Chemo = 58.5 (0 — 274.9) months
Wood[25],201 FACT-B Total =739 652+10.6 Bone only = 174 (28.5) Chemo = 305(41.3) -

7,USA,Europe

Yang[26],2020 FACT-B
China EQ-5D-5L

Costa[27],2017 EORTC QLQ-C30
,Brazil

Kokkonen[28], SF-36
2017,Finland  EORTC QLQ-C30

Lambert[29],20 EORTC QLQ-C30

Stagelll = 128 (17.3)
StagelV =611 (82.7)

Total = 446
P state = 125
R state = 20
S state =258
M state = 43
Total =400
without meta = 118
loco-regional meta = 160
distant meta = 122

Total =211
(Responder = 128)

Total =202

52.03 (+8.97)
P state = 51.37 + 8.62
R state =49.9 + 7.08
S state = 52.65 + 8.75
M state = 51.23 £ 11.6

60
(34— 84)

18,Canada QLQ-BR23 First-line-pf = 67 First-line-pf = 66 + 10
EQ-5D-5L First-line-pd = 17 First-line-pd = 60 + 10
2nd line-pf = 88 = 2nd-line-pf=64 + 10
2nd-line-pd=29 = 2nd-line-pd =64 +9
Lima[30].2020, EORTC QLQ-C30  Total = 199 -
Brazil stage I1=23

McClelland[31] EORTC QLQ-C30
2015USA  EORTC QLQ-BR23

Muller{32],201 EORTC QLQ-C30
8,Germany EORTC QLQ-BR23

stage 111 =31
stage IV = 145
Total = 113

Total = 1744
(Responder = 329)
Patients without
progression = 266
Patients with
progression = 63

58+ 11.61
(30-84)

Patients without
progression = 59.8 + 12.3
Patients with

progression = 59.0 + 10.6

Visceral only =254 (41.6)
Bone and visceral = 119 (19.5)

Other = 141 (19.1)

Skeleton = 95 (74.2)
Liver = 60 (46.9)
Lungs = 32(25.0)

Brain = 11(8.6)

Other organs = 48(37.5)

Bone was the most frequent site of
metastasis

Bone meta = 67 %
Bone+Visceral =38 %
Visceral disease = 64 %

ET =293(36.9)
Other = 141(19.1)

RT =60.76 %

Chemo =91.70 %
Targeted therapy = 9.64 %
ET=68.83 %

Late post-surgery =4 %
Chemo =70 %

RT=4%

ET=253%
Bisphosphonates = 19.8 %
Chemo = 122(95)

The time from the primary diagnosis to
that of the metastases was median to 3
years (0 — 12 years).

Most patients in first line were treated First-line-pf= 1.6 2.1
with hormonal therapy only, and most Fiest-line-pd = 1.3 + 1.1
patients in 22nd line were receiving = 2nd -line-pf=4.4+3.2

Chemo only.

Chemo = 94 (83)

not progression/progression
ET=255% /19.0%
Chemo=28.1%/47.6%
Everolimus and ET =2.7%/9.5%
Other=122%/9.5%

Unknown =31.6 %/ 14.3 %

= 2nd-line-pd =4.6 + 3.8

36.11 = 39.56 months

Soylu[33],2016 EORTC QLQ-C30  Total =69 50+9.96 - - -
,Turkey (Responder = 55)
Wallwiener{34] EORTC QLQ-C30  Total =96 56.68 +12.38 Osseous = 49 (75) - -
,2016,Germany EORTC QLQ-BR23  metastatic = 65 (68 ) Pulmonary = 26 (40)
EQ-5D-5L adjuvant = 31(32) Hepatic = 17 (26)
Cerebral =3 (5)
Claessens[35],2 EQ-5D-3L Total =92 <65=060 (65) Bone only =11 (12) None =6 (7) De novo metastatic disease = 14 (15)
020,Dutch Z65=32(35) Soft tissue without visceral or CNS ET (with or without targeted therapy) < 24 months = 10 (11)
involvement = 17 (18) =47 (51) =24 months = 68 (74)
Visceral without CNS involvement = 60 Chemo (with or without targeted
(65) therapy) = 34 (37)
CNS=4(4) Targeted therapy alone = 5 (5)
Zigman([36],20 EQ-5D Total = 135 - - - -
20,Croatia (Responder = 114)
healthy highrisk = 33
localized stage = 49
advanced stage = 32
Seah[37],2014, SF-36 Total =57 Median, at metastatic Brain =3 (6) Chemo =20 (39) Median 5.5 (0.9 - 12.4) months

USA

(Responder = 52)
(Women = 50,Men = 2)

diagnosis
51.6(22.4 - 80.8)

Liver = 24 (46)
Lung =13 (25)
Bone =30 (58)
LN =20(38)
Others = 12 (23)

ET =23 (44)
Anti-HER2 = 2 (4)
Chemor+anti-HER2 = 3 (6)
ET+Anti-HER2 = 4 (8)

ET = Endocrine therapy

Chemo = Chemo therapy

Anti-HER2 = Anti-HER2 therapy

RT = Radiation therapy

P state = without cancer recurrence and metastasis

R state = with cancer recurrencewithin a year

S state ith primary and recurrent breast cancer for the second year and above
M state = metastatic cancer

pf = progression-free

pd = progressive disease
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The QoL of Patient with MBC
Meta-analysis of the FACT-B scores

The FACT-B scores are presented in Table 2. Total FACT-
B score ranged from 0-148, with higher scores indicating
better QoL. The mean total FACT-B scores in the included

5

literature [18-21, 24, 26] ranged from 61.66—111.6. The me-
ta-analysis showed that the mean FACT-B score for 828 par-
ticipants was 86.98 (95% CI [76.12, 97.84]), with high het-
erogeneity (7 = 98.18%; p = 0.00). The results of the me-
ta-analysis are presented in Table 4.

Table 2 The FACT -B scores and factors related to the QOL (n = 10)

First author Participants FACT -B

Emotional
well -being

Ave £ SD or
Median

Social well -
being
Ave £ SD or
Median

Total score  Physical well -
being
Ave £ SD or
Median

Ave £ SD or
Median

well -being

Ave £ SD or

Breast cancer
subscale
Ave £ SD or
Median

Functional
Factor related to the QOL

Median

106
(61.4-140.0)

107
(38.8- 143.3)

22
(5.0 -28.0)

2
(1.0-28.0)

25
(7.0 - 28.0)

24
(5.0-28.0)

17
(2.0 -24.0)

17
(3.0-24.0)

Ecclestone[17] Bone meta = 43

Visceral meta =
131

Gupta[18] n =360 74.10+19.22  13.54+6.14 18.68+£5.05 11.97+4.95

Meisel[19] n=18 100.44+£19.30  21.72+4.94 2094+4.57 11.33+4.04

Park[20] =52 90.44+20.33  19.90£6.66 17.19+£6.27 16.62+4.62

Reed[21] n =235 89.0+21.8 16.8+7.4 20.1 £5.6 129+53

Shaikh[22]  n =114

Sheean[23] =25 21.8+5.1 21.7+£6.5 18.6 4.0

Shin[24] ET=40 111.6+18.4 234+44 21.7+£6.5 17.9+3.6

Chemo = 100 104.9 +20.0 204£55 224+£52 17.0+4.6

Wood[25] n =739
(Stagell = 128,

StagelV =611)

85.9+19.7 18.8+5.5 174+5.7 13.1+45

Yang[26] R state =20 61.66 + 16.86

M state = 43 64.27 + 14.84

18
(0.0 - 28.0)

19
(0.0 - 28.0)

27 Brain metastases was significantly associated with higher physical well -being
(7.8-36.7) scores (p = 0.034).

26 Participation in clinical trials was significantly associated with QOL(p = 0.024).
(6.0 - 40.0)

Time of diagnosis of metastasis (at or after initial diagnosis) was not significantly
associated with QOL.

1220+5.12  17.71 £ 5.94 ET users have higher health -related QOL (p < 0.05), higher satisfaction with

treatment, and better feelings about side effects (p < 0.001) than chemo users.

20.33+6.07 26.11+4.43

17.25+5.63  20.12 + 6.20 Higher level of education (> 13 years) was a significant predictor for better QOL

among women with MBC (p = 0.023).

Older age ( 250 years at recurrence) was associated with better QOL
=0.054).

®

Age at first visit, marital status, occupation, and economic status showed no
significant differences.

Clinical variables such as menstruation, time since first diagnosis, time since
recurrence, PS, chemotherapy, and recurrence pattern showed no significant
differences.

Strong predictors of QOL were psychological needs(p = 0.008), physical and
daily living needs(p = 0.022) and sexuality needs(p = 0.040).

17.3+£6.2 21.9 + 7.5 Marital status, economic status, time since metastatic diagnosis, and site of

metastasis were not associated.

Older women have lower Psysical well -being (p = 0.04) and higher Socical well -
being (p = 0.002) than younger women.

Women with children have lower functional well -being and (p = 0.001) and
Total Score (p =0.03)

Older women (p < 0.001) and women with bone metastases (p = 0.002) were
significantly better in social well -being.

Chemotherapy had a more negative impact on functional well -being than ET (P =
0.007).

Maternal status, economic status, length of time since metastatic diagnosis, and
site of metastasis were not relevant.

QoL was better scores with urban residence (p =0.002), internet access (p
=0.010), and stable disease (p =0.042).

19.8+5.0 25.9 +£5.5 Physical well -being (p = 0.05) and emotional well -being(p < 0.01) were
significantly lower for females with MBC when compared to women with all
stages of breast cancer.

21.1+£52 28.0 + 5.9 Patients with MBC who are treated with chemotherapy experience worse FACT -

B TOI than those treated with ET(p <0.01) .

19.2+5.6 26.1 + 6.1 In particular, patients who received chemotherapy had significantly lower

physical well -being than those who received ET (20.4 vs. 23.4, p <0.01).

Higher scores on the FACT -B TOI were associated with lower depression (p <
0.01) and anxiety (p <0.01)

127+54 24.1 +5.6 ET users have higher FACT -B score than chemotherapy users(p < 0.00001)

Patients with both bone and visceral metastases was lowest mean (SD) scores( p
<0.0001) than patients with both bone only or visceral metastases only.

Receipt of a greater number of prior lines of therapy was associated with poorer
well being scores( p <0.0001).

Patients with higher treatment expectations, fewer side effects, and higher
treatment satisfaction had significantly higher HRQOL(p < 0.0001).

- Patients in the R and M states had lower scores for overall QOL(R,p < 0.01; M,p
<0.05)

ET = Endocrine therapy
Chemo = Chemotherapy
R states = with cancer recurrence within a year

M states = metastatic cancer
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Meta-analysis of EORTC QLQ-C30 scores The EORTC QLQ-C30 consists of global QoL, five function-
The EORTC QLQ-C30 scores are presented in Table 3. al scales, three symptom scales, and several single items as-

Table 3 The EORTC QLQ-C30 scores and factor related to the QOL (n = 8)

First author Participants EORTC QLQ-C30
Global QOL  Physical Role Emotional Cognitive Social Factor related to the QOL
Ave+SDor Ave+SDor Ave+SDor Ave+SDor Ave+SDor Avez=SDor
Median Median Median Median Median Median
Costa[27] Distant meta =122 - - - - - - Pain had the worst scores for QOL with a functional scale (p <
With pain = 105 48.6+23.1 54.0+274 27.1+313 47.9+27.7 705+302 77.1+29.6 0-009).a Symptom Scale (p <0.001) and a Global Health
Without pain = 17 6764204 745+239 539£361 701+£29.0 794239 8824202 Scale(p<0.000).
Kokkonen[28] n =128 61.5+20.38 64.9+22.10 682+26.45 79.3+18.39 83.1+20.05 78.2+23.71 QOL scores were generally lower in MBC patients compared to
healthy controls
Depression, pain, and advanced age are contributors to lower
Lambert[29] n =202 - - - - - - QOL was lower for patients in progressive disease than for
First-line-pf = 67 - 77.1+188 764+284 777+193 808=21.6 80.8+ 253 patients in progression-free regardless of line-of-treatment
First-line-pd = 17 - 714 £209 657+414 63.6+23.6 804+222 73.5+29.5 SO
>2nd line-pf =88 - 75.0+209 754+279 788 £20.5 80.3+21.1 79.9+24.1 Fatigue was the symptom scale with the most negative impact
>2nd-line-pd =29 o 6894245 563+33.5 7214265 782+19.0 66.7+27.5 onquality of life in MBC patients
Lima[30] Stage IV = 145 29.7 214 8.6 343 56.7 44.6 Advanced disease negatively impacted health-related QoL.
McClelland[31] n =113 - - - - - - Age groups (30 - 49, 5 0- 65, 6 6- 85) were not associated with
global QoL.
Women 36 months after diagnosis with MBC reported a
significant increase in global QoL (p = 0.005)
Pain(p =.01) and fatigue (p <.001) was associated with
decreased global QoL.
Greater fatigue (p <.001) was decreased physical function.
Both fatigue (p = .02) and body image (p =.001) were
significant predictors of emotional function.
Muller[32] without progression = 56.8+20.0 69.4+219 572+312 58.0+26.1 749+251 61.0+31.9 Progression status negatively impacts HRQOL(p = 0.04).
266

with progression = 63 522+21.7 69.1+£223 564+288 552+232 758+255 60.8+264

Soylu[33] n =55 - - - - - - There was a statistically positive rela tionship between
optimism, hope, and QoL (p <0.05).

Comparison of QoL subscales between patients who
misunderstood and did not misunderstand the purpose of
treatment showed no significant difference (p > 0.05)

Wallwiener[34] Pooled score = 74 582+21.0 729+221 594+325 63.6+247 7544262 61.4+32.4 MBC patients have significantly poorer HRQOL than the
Meta = 42 574+220 713231 626%332 655%252 7174367 60.4+30.5 general population(p <0.0001)
Adjuvant = 32 59.0+20.0 74.8+21.0 55.6+31.7 61.4+£244 784+257 62.6+35.0

Table 4 Meta-analysis of the FACT-B scores

Effect size Weight
Study with 95% Cl (%)
Gupta[19] [ | 7410[ 72.11, 76.09] 12.87
Meisel[20] —— 100.44 [ 91.52, 109.36] 11.89
Park[21] - 90.44[ 8491, 95.97] 12.51
Reed[22] n 89.00[ 86.21, 91.79] 12.82
Shin[25]ET Group —l- 111.60[105.90, 117.30] 12.48
Shin[25]Chemo Group - 104.90 [ 99.84, 109.96] 12.57
Yang[27]R State —— 61.66 [ 54.27, 69.05] 12.20
Yang[43]M State = B 64.27[ 59.83, 68.71] 12.65
Overall ~al— 86.98[ 76.12, 97.84]

Heterogeneity: 1° = 237.51, I’ = 98.17%, H’ = 54.73
Test of 6 = 8: Q(7) = 383.08, p = 0.00
Testof 6=0:z=15.70, p=0.00

T 1
60 80 100 120
Random-effects DerSimonian—Laird model
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Table 5 Meta-analysis of EORTC QLQ-C30 scores

Effect size Weight
Study with 95% ClI (%)
Costa[28]with pain —— 48.60 [ 44.18, 53.02] 18.06
Costa[28]without pain ——®— 67.60[57.90, 77.30] 10.58
Kokkonen[29] —- 61.50 [ 57.97, 65.03] 19.35
Muller[33]with progression . B 56.80 [ 54.40, 59.20] 20.76
Muller[33]without progression —— 52.20 [ 46.84, 57.56] 16.61
Wallwiener[35]Meta Group —l— 57.40[ 50.75, 64.05] 14.63
Overall - 56.70 [ 52.33, 61.06]

Heterogeneity: 1° = 22.38, I* = 81.89%, H’ = 5.52
Test of 6 = 6: Q(5) =27.61, p=0.00
Testof 8=0:z=25.46, p=0.00

40
Random-effects DerSimonian—Laird model

sessing additional symptoms commonly reported by cancer
patients and the perceived financial impact of the disease. The
QoL scores ranged from 0—100, with higher scores indicating
better QoL on the global QoL and functional scales and low-
er scores indicating better QoL on the symptom scales. The
mean global QoL score on the EORTC QLQ-C30 in the in-
cluded literature [27, 28, 32, 34] ranged from 48.6—67.6. The
meta-analysis showed that the mean global QoL score for 621
participants was 56.70 (95% CI [52.33, 61.06]), with high
heterogeneity (7 = 81.89%; p = 0.00). The results of the me-
ta-analysis are presented in Table 5.

Factors related to the QoL in patients with MBC (Table
2,3)

Individual factors

Five studies [20, 21, 28, 31, 35] reported the association
between age and QoL. Patients under 50 years of age at the
time of MBC diagnosis had significantly lower FACT-B
scores than those older than 50 years [20]. A significant dif-
ference in EQ-5D scores between patients under 65 years of
age and those aged 65 or above was reported; moreover, the
QoL of these patients was reported to decrease with old age
[28, 35]. Two studies reported no association between age and
QoL scores [21.31]. Two studies [20, 37] investigated the as-
sociation between education and QoL. Patients with higher
educational levels scored higher on the FACT-B [20] and SF-
36 [37] than those with lower educational levels. Four studies
[20-22, 37] investigated the association between marital sta-
tus and QoL. One study established an association between
marital status and QoL [22], whereas the other three reported
no association [20, 21, 37]. Three studies [20, 21, 37] inves-
tigated the association between economic status and QoL.
One study established an association between economic sta-
tus and QoL [37], whereas the other two reported no such

50 60 70 80

association [20, 21]. Patients without children [21], urban
dwellers, and internet users [22] were reported to have sig-
nificantly higher QoL scores as measured by the FACT-B.

Clinical factors

Seven studies [18, 20-22, 24, 25, 30] investigated the
association between cancer treatment types and QoL. The
patients undergoing chemotherapy had significantly lower
QoL as measured by the FACT-B [18, 21, 22, 24, 25] than
those undergoing endocrine therapy. Patients with comorbid-
ities had significantly higher EQ-5D scores and lower QoL
than those without [35]. One study established an association
between menopausal status and QoL [22], whereas the other
one reported no association [20]. Six studies [19-21, 31, 35,
37] investigated the association between the time since the
MBC diagnosis and patients’ QoL. Patients with less than 3
years since diagnosis had significantly lower EORTC QLQ-
C30 scores than those with 3 years or more since diagnosis
[30]. However, five studies [17, 20, 21, 35, 37] confirmed no
association between time since MBC diagnosis and QoL. Six
studies [17, 20, 21, 25, 31, 35] investigated the association
between the location of metastases. Three studies [22, 35, 37]
reported an association between the number of metastatic
sites and QoL. These findings were not consistent across stud-
ies. Five studies [27-29, 35, 36] investigated the association
between physical symptoms and QoL. Among the physical
symptoms, pain [27, 28, 31, 36] and fatigue [29, 31] were
identified as factors associated with a significant decrease in
the QoL of patients with MBC. Cancer progression was also
reported to have a significant negative impact on the QoL
scores of patients with MBC [22, 29, 32].

Intrapersonal factors
Four studies [24, 28, 36, 37] investigated the association

Bulletin of Osaka Medical and Pharmaceutical University 69 (1,2) :1-11,2023



8 Chihiro ISEKT and Kumi SUZUKI

between anxiety/depression and the QoL of patients with
MBC. Anxiety and depression were identified as factors con-
tributing to a significant reduction in the patients’ QoL. Their
unmet needs were significantly associated with lower FACT-
B scores [20, 22]. Optimism has been reported to have a sta-
tistically positive relationship with FACT-B [33]. In addition,
patients” EORTC QLQ-C30 scores were reported to decline
significantly, as their body image decreased [33]. Perception
of disease progression, perception of treatment intent, and
expectations for the future were not found to be associated
with EORTC QLQ-C30 scores [33].

DISCUSSION

QoL scores of patients with MBC

The results of the meta-analysis showed that the mean
total FACT-B score for the patients with MBC was 86.98 and
the mean QLQ-30 score was 56.70. Javan (2022) [14] report-
ed a meta-analysis of survivors of breast cancer during and
after treatment, with a FACT-B score of 84.39 and QLQ-30
score of 64.72. Hashemi (2020) [38] reported a meta-analysis
of Eastern Mediterranean patients with early-stage and MBC,
with a FACT-B score of 93.2 and a QLQ-30 score of 60.5.
Since participants in these previous studies had mixed stages
and treatment courses and the analyses were not adjusted for
background factors, their comparisons with the results of this
study must be made with caution. In future meta-analyses of
QoL scores of breast cancer patients, considering the stage of
disease and course of treatment is necessary.

Heterogeneity in the meta-analysis of patients’ QoL was
relatively high because patients undergoing chemotherapy
and patients undergoing endocrine therapy were mixed in the
assessment of QoL. As chemotherapy has a more negative
impact on the QoL of patients than endocrine therapy [14],
the treatment types should be considered when assessing or
analyzing QoL.

QoL and individual factors in patients with MBC

There were conflicting results between studies regarding
the relationship between QoL, age, and marital status of pa-
tients with MBC. Moreover, the patient’s background, data
collection methods, and sample size influenced the discrep-
ancies in the results. Studies identifying an association be-
tween QoL and economic status of patients with MBC were
conducted in the US, while the two studies identifying no
association were conducted in the UK and Korea. The US
lacks a public health insurance system with universal cover-
age [39], resulting in high medical expenses, which negative
affects the QoL of patients with MBC. Conversely, the UK
has a state-run National Health Service and Korea has a pub-
lic medical insurance system [39], making it economical for
individuals to pay for treatments. Therefore, no association
was found between the QoL of patients with MBC and their
economic status.

Higher educational levels, absence of children, urban res-
idence, and access to the Internet is shown to be associated
with a higher QoL in patients with MBC. However, the num-
ber of these studies is small, and the evidence is inadequate
to regard them as factors associated with the QoL of patients
with MBC. In the future, researchers should consider the
background of the participants, the sample size, and the coun-
try’s healthcare system while investigating the QoL and indi-
vidual factors of patients with MBC.

QoL and clinical factors in patients with MBC

Regarding QoL of patients with MBC and treatment
types, five of seven studies reported that chemotherapy had a
more negative impact on the QoL of patients than endocrine
therapy. Approximately 20—40% of patients undergo chemo-
therapy as first-line treatment [40] and experience side effects
such as hair loss, nausea, and fatigue [41]. Since chemother-
apy for these patients is long-term, the side effects overlap and
symptoms accumulate [42]. Patients undergoing endocrine
therapy were reported to be less troubled by side effects com-
pared with the those undergoing chemotherapy [43]. Hence,
chemotherapy has a stronger negative impact on the QoL of
patients than endocrine therapy, and it can be regarded as a
factor contributing to the decline of the QoL of patients with
MBC.

In the association between QoL and physical symptoms
in patients with MBC, pain and fatigue were associated with
a decline in patients’ QoL. The prevalence of pain in cancer
patients ranges from about 20-50% in early-stage cancer pa-
tients, but as the cancer metastasizes, the prevalence of pain
increases to 90% [44, 45]. Pain affects the levels of anxiety,
depression, and social isolation [46], impairing functional
capacity and limiting daily life [47]. Therefore, pain decreas-
es the QoL of patients with MBC. Moreover, fatigue is caused
by the progression of cancer and pharmacotherapy for cancer,
which affects the functional capacity and the role functioning
of patients [48]. Therefore, fatigue is related to the decline in
the QOL of patients with MBC.

Furthermore, disease progression had a negative impact
on the QoL of patients. Disease progression was associated
with worsening general physical conditions, physical symp-
toms such as fatigue and sleep disturbances, and treatment
side effects [49]. The progression of disease in patients with
MBC is a complex interplay of various physical symptoms,
side effects of treatment, and deterioration of general condi-
tion, all of which contribute to a decline in QoL and its relat-
ed factors.

Therefore, for patients undergoing cancer pharmacother-
apy, nurses need to conduct a detailed assessment of pain and
fatigue, along with other physical symptoms, and focus on
support and physical activity-based interventions aimed at
symptom relief [50] to improve QoL.
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QoL and intrapersonal factors in patients with MBC

Anxiety and depression were associated with QoL in pa-
tients with MBC. They are more aware of death than patients
with early breast cancer [51], leading to a higher level of
anxiety and depression that harms patients’ mental health.
Consequently, anxiety and depression contribute to the re-
duced QoL owing to their effect on decreased physical func-
tioning [52]. Therefore, nurses should focus on psychological
interventions to alleviate anxiety and depression in patients
with MBC.

Only one study examined the association of the QoL of
patients with MBC with optimism, unmet needs, and body
image, thus providing insufficient evidence to assert that these
intrapersonal factors are associated with the QoL of patients
of MBC. In future research, these factors should be regarded
as factors that may be associated with the QoL of patients with
MBC.

Study limitations

Although a comprehensive literature search was conduct-
ed for this systematic review, it was limited to studies pub-
lished in English. Therefore, it remains unclear whether the
present study succeeded at comprehensively covering the
literature on the QoL of patients with MBC. Moreover, dis-
crepancies were found among the studies pertaining to factors
associated with the QoL of the target population. This can be
attributed to participants’ backgrounds, treatment types, con-
founding factors, and use of varied QoL scales. It is careful
conclusions need to be drawn regarding whether the factors
identified are specific to patients with MBC. Therefore, fur-
ther research is needed.

CONCLUSION

The meta-analysis showed that the mean of the FACT-B
score for 828 participants was 86.98 (95% CI [76.12, 97.84]).
The global QoL score on the EORTC QLQ-C30 for 621 pa-
tients was 56.70 (95% CI [52.33, 61.06]). The QoL of patients
with MBC was found to be associated with treatment types,
physical symptoms, disease progression, anxiety, and depres-
sion. With advancements in cancer pharmacotherapy, in-
creased life expectancy may be possible for patients with
MBC in the future. Nurses must not only support patients with
early-stage breast cancer but also those with MBC to improve
their QoL so that they can live independently as “cancer sur-
vivors.” Therefore, we need to explore factors associated with
the QoL of these patients and accumulate additional research
to enhance support for improving their QoL.
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