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CHAPTERR 5 

Randomized,, controlled trial investigating short-term health-

relatedd quality of life with doxorubicin and paclitaxel versus 

doxorubicinn and cyclophosphamide as first-line chemotherapy in 

patientss with metastatic breast cancer: European Organization 

forr Research and Treatment of Cancer Breast Cancer Group; 

Investigationall Drug Branch for Breast Cancer and the New 

DrugDrug Development Group Study 

A.. Bottomley, L. Biganzoli, T. Cufer, R.E. Coleman, C. Coens, 

F.. Efficace, H.A. Calvert, T. Gamucci, C. Twelves, P. Fargeot, M. Piccart 

JournalJournal of Clinical Oncology 2004; 22:2576-2586 



Abstract t 

Purpose:Purpose: To compare health-related quality of life (HRQOL) in patients with metastatic 

breastt cancer receiving the combination of doxorubicin and paclitaxel (AT) or 

doxorubicinn and cyclophosphamide (AC) as first-line chemotherapy treatment. 

PatientsPatients and Methods: Eligible patients (n=275), anthracycline-naive with measurable 

metastaticc breast cancer, were randomly assigned to doxorubicin and paclitaxel 

(doxorubicinn 60 mg/m2 as an intravenous bolus plus paclitaxel 175 mg/ra2 as a 3-hour 

infusion)) or doxorubicin and cyclophosphamide AC (doxorubicin 60 mg/m2 plus 

cyclophosphamidee 600 mg/m2) three-weekly for a maximum of six cycles. Dose 

escalationn of paclitaxel (200 mg/m2) and cyclophosphamide (750 mg/m2) was planned 

att cycle 2 in order to reach equivalent myelosupression in the two groups. HRQOL was 

assessedd with the EORTC QLQ-C30 and the EORTC Breast Module at baseline and 

thee start of cycles 2, 4, 6, and three months after the last cycle. 

Results:Results: 79% (219) of the patients completed a baseline measure. However, there were 

noo statistically significant differences in HRQOL between the two treatment groups. In 

bothh groups, selected aspects of HRQOL were impaired over time, with increased 

fatigue,, although some clinically significant improvements in emotional functioning 

weree seen, as well as a reduction in pain over time. Overall, global quality of life was 

maintainedd in both treatment groups. 

Conclusions:Conclusions: This information is important when advising women patients of the 

expectedd HRQOL consequences of treatment regimens and should help clinicians and 

theirr patients make informed treatment decisions. 
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INTRODUCTION N 

Metastaticc breast cancer is one of the most common cancers in women. 
Worldwide,, over 570,000 new cases occur annually.' While new treatments may 
improvee survival, one of the key issues is ensuring patients have a worthwhile 
HRQOL.22 Nevertheless many clinical trials in metastatic breast cancer have been 
publishedd without HRQOL data.3 Unfortunately, such studies do not weigh the benefits 
off  treatment and may have prolonged survival against the negative effects on HRQOL -
whichh can impair clinical decision-making.4 In addition, recent intriguing evidence 
suggestss HRQOL itself may be a useful prognostic factor predicting survival in 
patientss with metastatic breast cancer5 

Theree are many reasons why HRQOL is often not integrated into metastatic 
breastt cancer studies.6, 7 At the simplest level, there are significant barriers and 
confusionn regarding the concept of HRQOL which may have hindered its acceptance8. 
However,, now it is often regarded as a multidimensional construct, encompassing 
subjectivee clinical perceptions of positive and negative aspects of patient domains, 
includingg physical, emotional, social and cognitive functions, and more importantly, 
diseasee symptoms and therapy.6 Other reasons for the failure to incorporate HRQOL 
includee lack of resources, lack of investigator motivation, and poor knowledge of 
HRQOLL issues. 

Thee present study examines the short term HRQOL of patients with metastatic 
breastt cancer receiving first line chemotherapy for metastatic disease. They were 
treatedd with either a standard chemotherapy regimen of doxorubicin and 
cyclophosphamidee (AC) or the newer combination of doxorubicin and paclitaxel (AT), 
withh an incorporated planned escalation of the paclitaxel and cyclophosphamide. With 
AC,, patients have a median time to progression of 6-9 months,9',0 and can experience 
significantt treatment-related side effects including myelotoxicity, nausea/vomiting and 
mucositis.""  The present study began in 1996 when clinicians believed that the 
combinationn of doxorubicin and paclitaxel might improve clinical outcomes, such as 
disease-freee status or improved survival. However, it was recognized that this new 
combinationn might induce additional treatment-related problems with a negative 
influencee on HRQOL. ' '13 The hypothesis was therefore to explore the consequences 
off  treatment and disease over time within both groups. In addition, this was 
accompaniedd by an exploratory prognostic factor survival analysis on four of the pre-
specifiedd key HRQOL domains. 

PATIENTSS AND METHODS 
Treatment t 

Forr this international, multi-centered study (EORTC trial 10961) patients were 
randomizedd at the EORTC Data Center, Brussels. After stratification for center, prior 
chemotherapyy (none or adjuvant), performance status (Eastern Cooperative Oncology 
Groupp 0 or 1 to 2), and presence of bone metastases (yes or no), patients were 
randomizedd to receive either AT (doxorubicin 60 mg/m2 as an intravenous [IV] bolus 
pluss paclitaxel 175 mg/m given as a three-hour infusion starting 30 minutes after the 
endd of doxorubicin) or AC (doxorubicin 60 mg/m2 plus cyclophosphamide 600 mg/m2). 
Patientss assigned to AT received pre-medication with dexamethasone 20 mg, 
administeredd orally 12 and 6 hours before therapy, diphenhydramine 50 mg, and 
cimetidinee 300 mg or ranitidine 50 mg IV 30 minutes before paclitaxel. Treatment was 
scheduledd for every three weeks. Full details were reported by Biganzoli et al.14 The 
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trial,, approved by the EORTC protocol review committee and the ethics committee of 
eachh participating center, was conducted in compliance with the Helsinki declaration. 
Al ll  patients provided written informed consent. 

HRQOLL evaluations 
Twoo HRQOL measures were selected for the trial, the EORTC QLQ-C30 

(Versionn 2)15 and the QLQ-BR23 Breast module16 which have robust psychometric 
propertiess resulting from their use in several international cancer clinical trials. 
Thee EORTC QLQ-C30 is a core measure designed to be supplemented with the disease 
specificc QLQ-BR23 developed and validated specifically in patients with breast 
cancer.166 Both instruments were available in the language of all participating patients 
(inn translation) following EORTC procedures.22 The EORTC QLQ-C30 measure 
(versionn 2) comprises of five functioning scales - physical, role, emotional, cognitive 
andd social; three symptom scales - fatigue, nausea/ vomiting and pain; six single item 
scaless - dyspnoea, sleep disturbance, appetite loss, constipation, diarrhea and financial 
impact;; and the global QOL scale. The EORTC Breast Cancer Module (QLQ-BR23) is 
designedd for use with patients with different stages of disease and treatment modality 
(surgery,, chemotherapy, radiotherapy and hormonal treatment).1 The module 
incorporatess 23 questions grouped into five multi-item scales to assess systemic therapy 
sidee effects, arm symptoms, breast symptoms, body image, and sexual functioning. 
Sexuall  enjoyment, upset by hair loss and future perspectives are assessed as single 
items.. The items on both measures were scaled and scored using the recommended 
EORTCC procedures.23 Raw scores were transformed to a linear scale ranging from 0-
100,, with a higher score representing a higher level of functioning or higher level of 
symptoms.. Provided at least half of the items in the scale were completed, the scale 
scoree was calculated using only those items for which values existed. Because it is 
difficultt to accurately assess financial costs in an international trial, and the fact that 
thiss was not a concern in our analysis the financial impact of treatment was not 
includedd in the analysis. Given there may be negative short-term treatment-related 
influencee and in order to reduce multiple testing we selected five scales for the primary 
analysis:: global QOL, fatigue, nausea and vomiting, upset by hair loss, and systemic 
therapyy side effects. Other HRQOL variables were then examined on an exploratory 
basis.. The results of this study are presented in accordance with recent guidelines for 
reportingg HRQOL.24 Based on work by Osoba et al.25 differences of at least 10-points 
(onn a 0-100 scale) were classified as the minimum clinically meaningful change in a 
HRQOLL parameter. For example, an increase by >10 points on a functional scale would 
meann a moderate improvement, whereas a decrease by >10 points would be interpreted 
ass worsening. Likewise, a rise in a symptom score indicates deterioration whereas a 
reducedd score means improvement of the specific symptom. Changes of <10 effect 
pointss were considered as no change, or of small minor clinical relevance. Changes >20 
weree classed as large effects. The group of patients having baseline and follow-up 
HRQOLL data provided 93.7% power to detect a 10-point shift on the overall HRQOL 
scalee using a 2-sided test at the 5% significance level. This post-hoc estimation of the 
powerr is based on the average observed value and its standard error (mean 57, std 
err=2.4). . 

Assessmentss were performed at baseline, i.e. at most two weeks before the 
randomizationn and before treatment, at cycles two, four and six with time-windows of 
+/-+/- 1 week. A final assessment was undertaken three months after the last cycle with a 
time-windoww of 10 weeks (-/+ 5 weeks). 
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Proceduree for collecting HRQOL data 
Too maximize compliance and minimize error variance due to uncontrolled 

differencess in the timing or in other external aspects of the assessments, HRQOL data 
collectionn was an integrated part of the clinical trial.26 Wherever possible the 
questionnairess were administered at the clinic in a room where the patient would not be 
disturbed.. The protocol specified that a responsible nurse, clinician or data manager 
administerr the questionnaire to the patient, requesting completion and its return to the 
EORTCC Data Center. EORTC guidelines for administering questionnaires were 
provided,, ensuring a standard approach to the collection of HRQOL data by all 
administrators.. Compliance was monitored using standard EORTC procedures and 
calculatedd as the number of forms received out of the number expected at each 
assessmentt point. 

Statisticall analysis 
Thee primary end point of the trial was progression-free survival. Health-related 

qualityy of life was a secondary end point as were response rate, safety and survival. The 
plannedd sample size was based on the primary end point and randomization was 
undertakenn using a minimization technique. Treatment comparisons and scores changes 
betweenn baselines were performed using statistical analysis software (SAS). A mixed-
modell  approach estimated the HRQOL differences with a 1-step autoregressive 
covariancee structure. All available data was used in the analysis (n=219). Due to the 
largee number of multiple comparisons, and to avoid type I errors, levels of statistical 
significancee were set at p=.01. 7 Given missing data is a common problem in HRQOL 
studies,, sensitivity analysis were performed to investigate reasons for missingness. The 
modelss used to check the mechanism of missingness included ordinary linear 
regressionn and logistic regression. In the linear regression, the time to drop-out was 
takenn as a continuous variable linearly dependent on several pre-selected covariates 
(age,, sex, treatment, previous medical history and institution). The outcome of the 
logisticc regression was the probability of missing at least one assessment. Analysis of 
completee cases, last observation carried forward and imputation of expected and worse 
scoress per time point was provided to check the robustness of the main results. 

Inn addition, an exploratory prognostic factor analysis was conducted on four of 
thee key five pre-selected HRQOL scales; global QOL, fatigue, nausea and vomiting, 
upsett by hair loss, and systemic effects. We excluded the item upset by hair loss as this 
wass unlikely to be of any prognostic value. The Cox proportional hazards regression 
model,, with stratification for treatment arm and important clinical prognostic factors 
(bonee metastases, performance status and prior chemotherapy), was used for both 
univariatee and multivariate analysis of survival with significance levels set at p=.05. 

RESULTS S 
Betweenn November 1996 and February 1999, 275 patients from 24 institutions 

weree randomized to receive AT (138 patients) or AC (137 patients). Of these patients, 
1144 (AT) and 105 (AC) had baseline HRQOL measures completed and were included 
inn the analysis. The compliance for both measures was nearly identical. The 
characteristicss of those in each treatment group with HRQOL assessments are 
presentedd in Table 1. There were no significant differences in the characteristics of the 
patientss in each treatment group. 
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Tablee 1 
Demographicc and clinical data for patients with baseline HRQOL allocated to each treatment group 

Treatment t 
ATT AC 

(N=114)) (N=105) 

Age e 
Median n 
Range e 
Numberr of observations 

Performancee status 
normal l 
slightlyy symptomatic 
symptomatic,, <50% in bed 

Previouss chemotherapy 
Unknown n 
NO O 
Yes s 

Bonee metastasis 
NO O 
Yes s 
unknown n 

previouss hormonotherapy 
unknown n 
No o 
Yes s 

Previouss Radiotherapy 
Unknown n 
No o 
Yes s 

Previouss immunotherapy 
unknown n 
NO O 

Estrogenn receptor (most recent values) 
NO O 
Yes s 
Unknown n 

Dominantt site 
unknown n 
Softt tissue 
Bone e 
Singlee visceral 
Multiplee visceral 

Numberr of sites involved 
unknown n 
1 1 
2 2 
3 3 
moree than 3 

Diseasee Free interval (months) 
Median n 
Range e 
Numberr of observations 

N N 

52 2 
32 2 

114 4 

54 4 
52 2 
8 8 

1 1 
76 6 
37 7 

54 4 
50 0 
10 0 

1 1 
49 9 
64 4 

1 1 
44 4 
69 9 

1 1 
113 3 

43 3 
36 6 
35 5 

6 6 
9 9 
8 8 
63 3 
28 8 

6 6 
23 3 
42 2 
32 2 
11 1 

* * 

70 0 

(47.4) ) 
(45.6) ) 
(( 7.0) 

(( 0.9) 
(66.7) ) 
(32.5) ) 

(47.4) ) 
(43.9) ) 
(( 8.8) 

(( 0.9) 
(43.0) ) 
(56.1) ) 

(( 0.9) 
(38.6) ) 
(60.5) ) 

(( 0.9) 
(99.1) ) 

(37.7) ) 
(31.6) ) 
(30.7) ) 

(5.3) ) 
(( 7.9) 
(( 7.0) 
(55.3) ) 
(24.6) ) 

(( 5.3) 
(20.2) ) 
(36.8) ) 
(28.1) ) 
(( 9.6) 

32.7 7 
0 0 

94 4 
252.7 7 

N N 

53 3 
28 8 

105 5 

45 5 
51 1 
9 9 

0 0 
65 5 
40 0 

41 1 
56 6 
8 8 

0 0 
44 4 
61 1 

0 0 
41 1 
64 4 

0 0 

ti, ti, 

69 9 

(42.9) ) 
(48.6) ) 
(( 8.6) 

(( 0.0) 
(61.9) ) 
(38.1) ) 

(39.0) ) 
(53.3) ) 
(( 7.6) 

(( 0.0) 
(41.9) ) 
(58.1) ) 

(( 0.0) 
(39.0) ) 
(61.0) ) 

(( 0.0) 
1055 (100) 

31 1 
48 8 
26 6 

2 2 
8 8 
11 1 
55 5 
29 9 

2 2 
28 8 
39 9 
25 5 
11 1 

36.1 1 
0 0 

92 2 

(29.5) ) 
(45.7) ) 
(24.8) ) 

(( 1.9) 
(( 7.6) 
(10.5) ) 
(52.4) ) 
(27.6) ) 

(( 1.9) 
(26.7) ) 
(37.1) ) 
(23.8) ) 
(10.5) ) 

355.3 3 

Clinicall results 
Thee clinical results have recently been reported elsewhere.14 Briefly, a median 

numberr of six cycles were delivered in both treatment arms. The relative dose-intensity 
andd delivered cumulative dose of doxorubicin were lower in the AT arm.14 Median 
progression-freee survival was 6 months in both treatment arms (p=.65). The response 
ratess were 58% and 54% (p=.51), with median overall survival of 20.6 and 20.5 months 
forr the AT and AC arms, respectively (p=.49). The AT regimen was characterized by a 
higherr incidence of febrile neutropenia (32% v 9%) and fall in left ventricular ejection 
fractionn (27% v 14%). No differences in the efficacy study end points were observed. 
Treatment-relatedd toxicity compromised doxorubicin-delivered dose-intensity in the 
paclitaxel-basedd regimen. 
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Compliancee with HRQOL measures 
Tablee 2 summarizes compliance over the course of the study. Overall 

compliancee for the first four assessment times was 66%; no significant differences 
betweenn arms overall (p =.10) were evident. Fisher exact tests for compliance 
differencee showed no significant difference from baseline over any treatment 
assessmentt time points at the 0.01 level (Bonferroni adjustment) between the two 
treatmentt arms. Three month off treatment compliance was low, with only 27.5% of the 
patientss being available at this assessment. Given the rather poor compliance rate at this 
timee point, this assessment period was excluded from all further analysis. 

Off  the 922 HRQOL forms received, 254 (from 125 patients) fell outside of the 
timee assessment windows. Of these, 68 were from the last assessment point (i.e. 3 
monthss + 5 weeks). For 5 patients, none of their HRQOL forms fell inside the 
designatedd time windows. Completed forms falling outside of the time assessment 
windowss were excluded. 

Tablee 2 
Compliancee of HRQOL forms by treatment arm and cycle 

Baseline e Total l 
AT AT 
AC AC 

ExpectedExpected Forms 
275 5 
138 138 
137 137 

ReceivedReceived Forms 
219 9 
IN IN 
105 105 

Percentage Percentage 
79.6 6 
82.6 82.6 
76.6 76.6 

Difference Difference 
0.23 3 

Cyclee 2 Total 245 159 64.9 0.03 
ATAT 121 87 71.9 
ACAC 124 72 58.1 

Cyclee 4 Total l 
AT AT 
AC AC 

111 111 
109 109 
108 108 

130 0 
69 69 
61 61 

59.9 9 
63.3 63.3 
56.5 56.5 

0.33 3 

Cyclee 6 Total 183 105 57.4 0.23 
ATAT 87 54 62.1 
ACAC 96 51 53.1 

33 months 

Overall Overall 

Total l 
AT AT 
AC AC 

Total l 
AT AT 
AC AC 

200 0 
101 101 
99 99 

920 920 
455 455 
465 465 

55 5 
28 28 
27 27 

613 613 
324 324 
289 289 

27.5 5 
27.7 27.7 
27.3 27.3 

66.6 66.6 
71.2 71.2 
62.1 62.1 

>0.99 9 

HRQOLL scale results 
Figuress 1 and 2 present the mean baseline scores for both HRQOL measures for 

treatmentt groups. At baseline both groups had similar levels of HRQOL, with no 
significantt differences on any scales at the 0.01 level. To examine whether these 
patientss were representative of other women with advanced breast cancer, we compared 
baselinee scores of the EORTC QLQ-C30 with the reference values data from an 
internationall  sample of 679 metastatic breast cancer patients.28 Figure 1 indicates that 
comparisonn on all scales suggests the present sample is comparable to other patients 
withh metastatic breast cancer. 
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Figuree 1 

AT T 

AC C 

P.. values 

Reference e 

data a 

Dl l 

11.6 6 
(1.8) ) 

7.3 3 
(1.9) ) 

.11 1 

8.1 1 

CO O 

14.9 9 
(2.4) ) 

16.8 8 
(2.5) ) 

.50 0 

16.9 9 

AP P 

19.1 1 
(2.7) ) 

25.2 2 
(2.8) ) 

.12 2 

28.6 6 

SL L 

34.7 7 
(2.9) ) 

40.4 4 
(3.0) ) 

.17 7 

34.6 6 

DY Y 

28.3 3 
(2.7) ) 

24.2 2 
(2.8) ) 

.29 9 

28.9 9 

PA A 

31.2 2 
(2.6) ) 

34.4 4 
(2.7) ) 

.40 0 

39 9 

NV V 

9.7 7 
(1.8) ) 

9.3 3 
(1.9) ) 

.89 9 

12.4 4 

FA FA 

38.7 7 
(2.4) ) 

38.3 3 
(2.5) ) 

.89 9 

40.1 1 

SF F 

71.7 7 
(2.6) ) 

72.3 3 
(2.6) ) 

.87 7 

70.1 1 

CF F 

82 2 
(1.9) ) 

81.2 2 
(2.0) ) 

.79 9 

81.1 1 

EF F 

60.9 9 
(2.2) ) 

56.8 8 
(2.2) ) 

.19 9 

64.8 8 

RF F 

63.5 5 
(2.8) ) 

64.0 0 
(2.9) ) 

.90 0 

63.4 4 

PF F 

71.8 8 
(2.3) ) 

68.4 4 
(2.4) ) 

.31 1 

64.1 1 

GL L 

58.9 9 
(2.2) ) 

54.2 2 
(2.1) ) 

.11 1 

50.9 9 

Functionall scales: physical (PF), role (RF), emotional (EF), cognitive (CF) and social (SF) and Global QOL (GL) 
Symptomm scales/items: fatigue, (FA), nausea vomiting (NV) and pain (PA); six single item scales: dysponea (DY), 
sleepp disturbance (SL), appetite loss (AP) constipation (CO) diarrhea (DI) and global quality of life (GL) scale. 
Standardd deviations are in parentheses. 
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Figuree 2 

Meann baseline scores for the EORTC QLQ-BR 23 
modulee by treatment group 

00 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 

Meann Scores 

AT T 

AC C 

P. . 

values s 

BRBI I 

76.6 6 
(2.6) ) 

77.8 8 
(2.8) ) 

.05 5 

BRSEF F 

16.7 7 
(2.0) ) 

17.6 6 
(2.2) ) 

.77 7 

BRSEE E 

55.1 1 
(4.6) ) 

55.6 6 
(4.7) ) 

.94 4 

BRFU U 

33.8 8 
(3.0) ) 

31.6 6 
(3.3) ) 

.63 3 

BRST T 

16.5 5 
(1.3) ) 

17.1 1 
(1.3) ) 

.76 6 

BRBS S 

18.5 5 
(1.5) ) 

14.5 5 
(1.6) ) 

.08 8 

BRAS S 

24.6 6 
(2.0) ) 

18.1 1 
(2.0) ) 

.03 3 

BRHL L 

49.7 7 
(7.4) ) 

27.3 3 
(8.8) ) 

.05 5 

Functionall scales Body image (BRBI), sexual functioning (BRSEF) sexual enjoyment (BRSEE), future perspectives 
(BRFU). . 
Symptomm scales/items Systemic therapy side effects (BRST), breast symptoms (BRBS) arm symptoms (BRAS), 
andd upset by hair loss (BRHL). Figures in parentheses are standard deviations. 

Onn the five scales selected a priori, no significant differences between the two 
groupss were seen (Figure 3). However, over the course of treatment there appeared a 
significantt time effect in both groups for these scales (p<.0001), except for "upset by 
hairr loss" (p=0.0475) and global QOL (p=0.3816). "Upset by hair loss" was 
problematic,, as only 28 patients initially completed this at baseline, thus making this of 
limitedd value. Using our criteria for clinically significant results of changes of >10 
meann points, fatigue increased in both arms by the second assessment, dropped in the 
ACC arm to levels comparable with baseline, but remained moderately clinically 
meaningfull  in the AT arm. In both groups, scores for nausea and vomiting increased at 
cyclee two to clinically worse levels, but returned to levels comparable with baseline at 
thee next assessment (cycles 4,6). Also, in both groups moderate clinically significant 
increasess in systemic therapy side effects were seen, occurring at cycle two and 
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continuingg over the subsequent assessments. This became a large clinically meaningful 
effectt in the AT arm at the last cycle. Despite this increase, in at least some treatment 
relatedd and other problems, global QOL was maintained and showed no or littl e change 
duringg the entire study. 

Figuree 3 
HRQOLL by selected scales over treatment 

Systematicc therapy side effects 
BRR SYSTEMATIC THERAPY SIDE EFFECTS 

200 3 0 4 0 50 6 0 7 0 BO 90 

Timee Since Ranaomi?a t ion (Days) 

Assessment t 
Time e 

baseline e 

cycle2 2 

cycle4 4 

cycleö ö 

AT T 

16.55 (SD=I.46) 

37.33 (SD=1.58) 

36.9(SD=1.75) ) 

39.22 (SD=1.99) 

AC C 

Treatment t 
difference e 

P-value e 

17.11 (SD=1.54) 0.7824 

33.8(SD=1.73)) 0.1365 

33.7(SD=1.84) ) 0.2024 4 

34.11 (SD=2.03) 0.0745 

Upsett by hair loss 

Assessment t 
Time e 

baseline e 

cycle2 2 

cycle4 4 

cycle6 6 

AT T 

45.99 (SD=7.54) 

50.33 (SD=3.94) 

55.33 (SD=4.64) 

AC C 

26.88 (SD=8.89) 

57.22 (SD=4.52) 

47.55 (SD=4.93) 

51.5(SD=5.14)) | 50.8 (SD=5.65) 

Treatment t 
difference e 

P-value e 

0.1035 5 

0.2569 9 

0.2503 3 

0.9348 8 

Fatigue e 

Assessment t 
Time e 

baseline e 

cycle2 2 

cycle4 4 

cycle6 6 

AT T AC C 

38.88 (SD=2.43) 38.2 (SD=2.53) 

50.44 (SD=2.66) 1 50.1 (SD=2.87) 

50.22 (SD=2.96) | 41.9 (SD=3.11) 

49.3(SD=3.31)) ,43.6(SD=3.42) 

Treatment t 
difference e 

P-value e 

0.8694 4 

0.9425 5 

0.0537 7 

0.2329 9 
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Nausea/Vomiting g 

Assessment t 
Time e 

baseline e 

cycle2 2 

cycle4 4 

cycleó ó 

AT T 

9.7(SD=1.9) ) 

19.4(SD=2.17) ) 

12.2(SD=2.42) ) 

15.1(SD=2.73) ) 

AC C 

9.3(SD=1.98) ) 

18.8(SD=2.37) ) 

10.7(SD=2.57) ) 

12.11 (SD=2.81) 

Treatment t 
difference e 

P-vahie e 

0.8778 8 

0.8458 8 

0.6724 4 

0.4494 4 

Globall  health status /QoL 

Assessment t 
Time e 

baseline e 

cycle2 2 

cycle4 4 

cycleó ó 

AT T 

58.88 (SD=2.06) 

577 (SD=2.3) 

57.9(SD=2.53) ) 

566 (SD=2.86) 

AC C 

54.2(SD=2.15) ) 

55.88 (SD=2.46) 

60.66 (SD=2.67) 

56.77 (SD=2.96) 

Treatment t 
difference e 

P-valne e 

0.1238 8 

0.7262 2 

0.4690 0 

0.8642 2 

Thee remaining 14 scales were examined on an exploratory basis and showed no 
significantt differences between the two groups (data not presented). However, in 
severall  scales a clear time effect was observed (Figure 4). In both groups, clinically 
significantt moderate improvements from baseline over treatment were seen in 
emotionall  functioning over time (statistically: p<.0001). Also, both groups showed a 
significantt time effect for pain (p=.0014), with clinically small decreases in pain over 
cyclee two and four in the AT arm and in the AC arm a small reduction at cycle two and 
thenn clinically significant moderate improvement from cycle four onwards. In both 
groupss a statistically significant time effect was seen for role (p= 0.0014) and physical 
functioningg (p= 0.0002). 

Inn the AT arm there appears to be a clinically relevant moderate reduction in 
bothh role and physical functioning from cycle two. The remaining scales showed either 
noo changes or limited changes over time. 
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Figuree 4 

Selectedd HRQOL scores over treatment arm by time for the EORTC QLQ-C30 

RoleRole functioning Emotionall  functioning 

200 30 40 50 60 70 80 90 100 11C 

Timee S ine; Rondomization {Ooys] 

Treaimenll * * * AT * AC 

Pain n Physicall  functioning 

200 30 40 50 60 70 80 90 

Timee Since Randomization (Days) 

Treatmentt » AT  AC 

200 30 40 50 60 70 80 90 

Timee Since Ronf lomi ia t ion (Days) 

Treatmentt » AT  AC 

Bias s 
Becausee bias can occur from patient non-compliance or dropout, several tests 

weree performed to examine the extent to which the sample had been compromised. The 
mostt important patient characteristics were examined between patients with and 
withoutt baseline in order to establish bias (Table 3). The patients without baseline 
assessmentt had slightly worse performance status, although this was not significant 
(p=0.5). . 
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Tablee 3 
Patientt characteristics: difference between patients with and without HRQOL baseline assessment 

Baseline e 
withoutt with 
(N=56)) (N=219) 

variable e 

Age e 
Median n 
Range e 
Numberr of observations 

Performancee status 
Normal l 
Slightlyy symptomatic 
Symptomatic,, <50% in bed 
unknown n 

Previouss chemotherapy 
Unknown n 
No o 
Yes s 

Bonee Metastasis 
NO O 
Yes s 
unknown n 

previouss hormonotherapy 
Unknown n 
NO O 

yes s 
Previouss Radiotherapy 

unknown n 
NO O 

Yes s 
Previouss immunotherapy 

Unknown n 
NO O 

Yes s 
Estrogenn receptor (most recent values) 

NO O 
Yes s 
Unknown n 

Dominantt site 
Unknown n 
Softt tissue 
Bone e 
Singlee visceral 
Multiplee visceral 

Numberr of sites involved 
Unknown n 
1 1 
2 2 
3 3 
moree than 3 

Diseasee free interval (months) 
Median n 
Range e 
Numberr of observations 

NN 00 
NN U 

51.5 5 
288 67 

56 6 

200 (35.7) 
300 (53.6) 
55 ( 8.9) 
11 ( 1.8) 

00 ( 0.0) 
300 (53.6) 
266 (46.4) 

255 (44.6) 
255 (44.6) 
66 (10.7) 

00 ( 0.0) 
233 (41.1) 
333 (58.9) 

00 ( 0.0) 
211 (37.5) 
355 (62.5) 

00 ( 0.0) 
555 (98.2) 
11 ( 1.8) 

222 (39.3) 
199 (33.9) 
155 (26.8) 

100 (17.9) 
99 (16.1) 
33 ( 5.4) 
233 (41.1) 
111 (19.6) 

100 (17.9) 
144 (25.0) 
155 (26.8) 
122 (21.4) 
55 ( 8.9) 

30 0 
00 218.1 

47 7 

NN 00 
NN * 

53 3 
288 70 

219 9 

999 (45.2) 
1033 (47.0) 
177 ( 7.8) 
00 ( 0.0) 

11 ( 0.5) 
1411 (64.4) 
777 (35.2) 

955 (43.4) 
1066 (48.4) 
188 ( 8.2) 

11 ( 0.5) 
933 (42.5) 
1255 (57.1) 

11 ( 0.5) 
855 (38.8) 
1333 (60.7) 

11 ( 0.5) 
2188 (99.5) 
00 ( 0.0) 

744 (33.8) 
844 (38.4) 
611 (27.9) 

88 ( 3.7) 
177 ( 7.8) 
199 ( 8.7) 
1188 (53.9) 
577 (26.0) 

88 ( 3.7) 
511 (23.3) 
811 (37.0) 
577 (26.0) 
222 (10.0) 

35.8 8 
00 355.3 

186 6 

Progression n 
Differencess in baseline scores were examined between those patients who 

progressedd and those without progression, stratified by treatment, over five key end 
points.. No statistically significant differences were found. In addition, baseline scores 
weree comparable between patients who did or did not drop out. Of the 219 patients with 
baselinee questionnaires, only 121 (55 %) completed their questionnaires at all 
scheduledd time-points before death or progression. 

Dropp Out 
Thee sensitivity analysis using both complete case and last observation carried 

forwardd showed comparable results, supporting the main findings. Imputation of mean 
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orr worse scores (up to 15 points) did not alter the conclusions. A check of the HRQOL 
scaless per drop out pattern revealed similar score profiles; no systematic in- or decrease 
beforee drop-out could be identified. The missingness mechanism was modeled with 
multiplee logistic regression, but this revealed no trends for several key clinical factors, 
forr example, age (p.0.7873), treatment (p. 0.8895), performance stage (p.0.1449) or 
priorr chemotherapy (p. 0.8356). However, we did see an institution effect (p=0.0001) 
thatt was significant, suggesting some institutes were performing better at obtaining 
HRQOLL forms from patients than others. 

Prognosticc factors 
Ass past studies suggest HRQOL is a prognostic factor, a univariate and 

multivariatee analysis for survival for four of the five key scales was undertaken (Table 
4).. Poor survival was associated with poor global QOL, fatigue, nausea and vomiting 
andd systemic therapy side effects scales at baseline. A multivariate model with the all 
scaless and treatment as covariates, controlling for the most common prognostic 
biologicall  factors was fitted but failed to improve on the univariate models (data not 
shown).. HRQOL scales were, however, highly correlated so dilute each other when 
combinedd in a single model. 

Usingg the median score from the EORTC Reference Values manual28 as a cut 
offf  point, scores above and below were compared (Table 4). Using these arbitrary 
referencee levels, HRQOL scores were significantly predictive of survival. With fatigue, 
forr example, it is striking that those women who scored below 40 had a median survival 
off  25.2 months compared to those with scores above 40 whose median survival was 
onlyy 18.2 months. The same pattern, although less striking, was seen for the remaining 
threee HRQOL variables. 

Tablee 4 
Univariatee prognostic factor analysis of selected HRQOL scales for survival and median 
survivall  time (months) by selected HRQOL scales and by cut off points 

HRQOL L 
scale e 

Globall  QOL 

Nausea/ / 
Vomiting g 

Fatigue e 

Systemic c 
therapyy side 

effects s 

HRR (95% CI) 

0.9922 (0.986, 0.999) 

1.0111 (1.002, 1.020) 

1.012(1.006,, 1.019) 

1.016(1.003,, 1.029) 

p-value e 

0.0261 1 

0.0219 9 

0.0002 2 

0.0155 5 

Survivall by 
cut-off f 
point* * 

50 0 

12 2 

40 0 

14 4 

<,<, Cut off 
point t 

19.5 5 

24.3 3 

25.2 2 

25.0 0 

>Cutoff f 
point t 

25.1 1 

19.8 8 

18.2 2 

21.5 5 

*Cutt off point taken from the Reference Values manual (Fayers et al 1998) 

88 8 



DISCUSSION N 

Qualityy of life is important for women with metastatic breast cancer for whom 
treatmentt is effectively palliative and where it is reasonable to expect HRQOL 
deterioratess over time. Chemotherapy may help by maintaining HRQOL over this time. 
Thee aim of our trial was therefore to understand the short-term HRQOL of metastatic 
breastt patients when undergoing either AC or AT chemotherapy regimens. Five key 
scaless were selected a priori to avoid type I errors. On these selected scales, no 
statisticall  significant difference between the two treatment arms is evident. 

Whenn compared with large normative, non-cancer population data (N=3069), 
reportedd by Michelson et al. 29 women in the current trial had significant impairment of 
HRQOLL of many domains at baseline. We examined baseline HRQOL scores for both 
groups,, finding they were similar before treatment and comparable with scores obtained 
fromfrom the reference values data of other patients from clinical trials.28 This suggests that 
ourr population of women are representative of broader groups of women with 
metastaticc breast cancer. 

Inn general, we found that over time HRQOL was impaired in both groups in 
relationn to systemic therapy side effects. That is, patients reported more headaches, 
feelingg unwell, experiencing problems with a dry mouth, and food tasting unusual. 
Thesee are recognized side effects of chemotherapy, which increased during treatment, 
andd became large clinically meaningful effects in the AT arm. Also seen in the AT arm, 
weree clinically significant moderate increases in fatigue over the course of treatment 
weree seen from baseline. This may suggest that AT treatment may have an important 
impactt on levels of fatigue in these patients. A transient increase in nausea and 
vomitingg was seen at the second cycle in both groups, and then returned to scores 
comparablee with baseline levels. Yet the majority of patients presented with low scores 
forr nausea and vomiting, suggesting this caused them only limited difficulties. 
Alternatively,, it is possible that the timing of assessment, which was planned to cause 
ass littl e inconvenience to patients as possible, did not detect these experiences 
optimally.. The issue of the item "upset by hair loss" was more problematic and scores 
stayedd relatively the same in both groups over treatment. However, most patients did 
nott experience hair loss problems at baseline and therefore did not answer this item at 
baseline,, as they deemed the question not applicable. Thus the resulting missing data 
impairedd the analysis of this end point. 

Thee remaining 14 scales were examined on an exploratory basis. Emotional 
functioningg suggested a significant moderate benefit from both treatments over baseline 
scores.. This improvement was consistent during the treatment period. In addition, while 
aa small clinical improvement was seen in the pain scores of women in the AT arm 
duringg cycle two and four we saw a clinically moderate improvement in the AC arm 
overr baseline at the fourth and sixth cycle. It may be possible that such reductions in 
painn are a positive result of chemotherapy on the disease. 

Overall,, however, there was no clear difference between the two treatment 
groupss on any HRQOL scale. This is probably because the two treatments had the same 
clinicall  efficacy and similar toxicities. Given that the AT arm was characterized by a 
higherr incidence of febrile neutropenia (32% versus 9% in the AC arm), we might have 
expectedd this to impact more HRQOL, but this appears not to be the case. Indeed, 
althoughh the sample size is small and statistical power limited, overall assessments for 
alll  five key scales in the AT patient group with febrile neutropenia (n=31) showed no 
significantt difference when compared to those who did not experience febrile 
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neutropeniaa group. However, this small sample gives large confidence intervals and 
differencess were difficult to detect on the available measures. It is, however, 
noteworthyy that in the AT arm there was a clinically small to borderline moderate 
reductionn in role and physical functioning during treatment when compared to baseline 
scores. . 

18 8 

Anotherr recently published phase III trial incorporating HRQOL showed 
improvedd median survival of 8.3 months for patients with metastatic breast cancer 
givenn first-line treatment with doxorubicin and paclitaxel (AT) compared with 6.2 
monthss for those receiving fluorouracil, doxorubicin, and cyclophosphamide (FAC) . 
However,, HRQOL studies showed no significant difference between treatment arms for 
eightt of ten functional scales and eight of thirteen symptom scales. Where differences 
weree found, these generally favored the FAC regimen and reflected the greater toxicity 
off  AT. Such differences were not seen in the present trial where the level of 
significancee was set at <.001, as opposed to the level of <.05 set by Jassem et al  18 to 
takee into account the extent of multiple testing. Some researchers have questioned that 
HRQOLL measures such as the QLQ-C30, used in metastatic breast cancer, may not be 
sensitivee enough to detect subtle differences in patient HRQOL.30 We were however, 
ablee to detect effects on HRQOL over time within the treatment arms. Nevertheless, it 
iss possible that these instruments are not sufficiently sensitive to pick up the small 
differencess between two similar treatments. The problem of poor compliance is 
commonn in HRQOL studies in metastatic breast cancer, to such a degree that in some 
studiess the planned analysis could not be undertaken.3 In the present trial, baseline 
compliancee was comparable to the baseline of 77-81% achieved by Jassem et al . By 
comparison,, baseline compliance was only 64% in studies of paclitaxel versus 
doxorubicin6,, and of chemotherapy with or without medroxy-progestrone acetate in 
womenn with advanced breast cancer. Compliance overall was 66% and due to low 
compliancee (27%) off treatment at the 3 months we were not able to use this data in the 
analysis.. However, our sensitivity analysis supported the main findings, but it was 
evidentt that an institutional effect occurred in this trial. This suggests that certain 
centerss had more success in ensuring patients completed their HRQOL measures. This 
perhapss is partly expected as the more motivated centers may well invest more 
resourcess into the collection of HRQOL data. 

Wee have confirmed that HRQOL scales may predict outcomes for women with 
breastt cancer. Using prognostic factor analysis baseline scores for all four of the pre-
selectedd HRQOL scales were significantly predictive of survival (p<.05), inferior 
scoress being associated with worse survival. This was apparent when cut off points 
basedd on median scores28 and survival were compared. This effect was most striking for 
fatiguefatigue but the same pattern was seen in the global QOL, and nausea/vomiting scales. 
HRQOLL has been identified as a prognostic factor in only a few previous studies of 
metastaticc breast cancer. Norris et al.30 using the same instruments found higher 
baselinee scores were independent predictors of response to chemotherapy and Kramer 
ett al.5 found baseline scores on the EORTC QLQ-C30 scales of dyspnoea, pain and 
globalglobal QOL predictive of survival in univariate models. Coates et al32, using a different 
measure,, also found physical wellbeing, and other scales at the start of treatment start, 
predictivee of survival in patients with metastatic breast cancer. However, some caution 
iss warranted in interpreting prognostic factor analysis when using HRQOL data, as 
methodologicall  challenges, such as high inter-correlations of scales, may hinder 
interpretation.333 These may partly explain, for example, as why scales such as the 
nauseaa and vomiting scale appear to be of prognostic value, particularly at baseline, 
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whenn such symptoms are low. These issues and a detailed analysis of these HRQOL 
prognosticc factors will be the topic of a future paper. 

Inn conclusion, this study suggests that both AT and AC lead to an initial, 
statisticallyy significant and clinically meaningful increase in systemic therapy side 
effects.. This was a large effect in the AT arm, with also increased fatigue levels 
experiencedd by patients over baseline scores. However, these effects did not adversely 
influencee global QOL scores, which were maintained and remained consistently stable. 
Emotionall  functioning also improved during treatment in both groups. Exploratory 
analysiss also suggests an initial reduction in pain in both groups, with a sustained 
moderatee reduction in pain over all the time points for the AC arm. HRQOL 
informationn clearly supplements conventional traditional clinical trial data, and may 
helpp both clinicians and patients understand the positive and negative impact of 
chemotherapy. . 
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