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Abstract Since the rate of persistence to adjuvant endo-

crine therapy such as 5-year aromatase inhibitors (AI) would

decrease over time in patients with hormone-sensitive breast

cancer, it is necessary to investigate if a patient support

program could modify patients’ beliefs and improve their

persistence to AI treatment. This was a prospective, multi-

center, controlled, observational study to evaluate the

efficacy of a patient support program in improving post-

menopausal patients’ persistence to adjuvant AI medication

for early stage breast cancer (NCT00769080). The primary

objective was to compare the rates of 1-year persistence to

upfront adjuvant AI for patients in the two observational

arms (standard treatment group and standard treatment plus

patient support program group). In this study, 262 patients

were enrolled in the standard treatment group and 241

patients in the standard treatment plus patient support pro-

gram group. The mean 1-year persistence rates were 95.9
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and 95.8 % for the standard treatment group and the standard

treatment plus patient support program group, respectively

(P = 0.95). The mean times to treatment discontinuation

were 231.2 days in the standard treatment group and

227.8 days in the standard treatment plus patient support

program group, with no statistically significant difference

between the two groups (P = 0.96). There was also no sta-

tistically significant difference in the reason for treatment

discontinuation (P = 0.32). There was a significant rela-

tionship between the patient centered care questionnaire and

poor persistence (odds ratio = 3.9; 95 % CI, 1.1–13.7;

P = 0.035), suggesting that the persistence rate of patients

with whom the doctor always or usually spends time is

greater than that of patients with whom the doctor sometimes

or never spends time. Patients’ persistence to adjuvant AI

medication for postmenopausal, early stage breast cancer is

relatively high in the first year and is not significantly

increased by adding a patient support program to standard

treatment.

Keywords Breast cancer � Patient support program �
Compliance � Aromatase inhibitor

Introduction

The long-term use of medication raises persistence issues

[1], and the available evidence indicates patients who are

prescribed oral anti-neoplastic agents have trouble adher-

ing to treatment regimens [2]. The rate of persistence to

adjuvant tamoxifen for early stage breast cancer ranges

from 25 to 96 % [3–5] and decreases over time [4, 6].

A similar trend has been observed for the initial adjuvant

anastrozole, which is prescribed to women with early stage

breast cancer [7]. Across diseases, persistence has been

cited as one of the most important modifiable factors that

influences treatment outcomes. Non-persistence may result

in unnecessary costs, increased morbidity, and increased

mortality [8]. Therefore, efforts should be made to improve

patient persistence to adjuvant hormonal therapy for early

stage breast cancer. The World Health Organization

acknowledges the necessity of supporting patients’ self-

management efforts because the major barrier to persis-

tence is a lack of information. A recent European patient

survey demonstrated that patients need more information

about all the treatment options available to them, need to

understand how different endocrine therapies work, and

need to understand the predicted side-effects [9].

Currently, there are two major compliance evaluation

programs using information or educational material aimed

at improving the persistence to upfront adjuvant aromatase

inhibitors (AI) for postmenopausal women with hormon-

ally sensitive, early stage breast cancer. In the European

observational study compliance of aromatase inhibitors in

assessment daily practice through educational approach

(CARIATIDE, NCT00681122), the impact of educational

material on women’s compliance and persistence rates was

evaluated [10]. Another randomized compliance evaluation

program named patient’s anastrozole compliance therapy

program (PACT, NCT00555867) addressed the influence

of informational material on compliance and the persis-

tence rates of adjuvant anastrozole treatment in clinical

practice [11].

The upfront use of AI as a 5-year adjuvant has been

established as a standard of care for postmenopausal, hor-

mone-sensitive, early stage breast cancer; however, the

issue of persistence to upfront adjuvant AI is also emerg-

ing. Currently, the patient support program adapted to

Chinese patients’ needs is being established with one major

objective: to improve persistence to upfront adjuvant AI. It

is necessary to investigate if the patient support program

could modify patients’ beliefs and change their behavior,

thereby improving their treatment persistence. Thus far,

M.-Z. Cao

The Affiliated Hospital, Qingdao University Medical College,

Qingdao 266003, People’s Republic of China

Q.-Y. Zhang

The Third Affiliated Hospital, Harbin Medical University,

Harbin 150040, People’s Republic of China

S.-M. Wang

The First Affiliated Hospital, Sun Yat-sen University,

Guangzhou 510700, People’s Republic of China

F.-X. Su

The Second Affiliated Hospital, Sun Yat-sen University,

Guangzhou 510120, People’s Republic of China

H. Zheng

West China Hospital, Sichuan University, Chengdu 610041,

People’s Republic of China

H.-Y. Li

First Affiliated Hospital, Chongqing Medical University,

Chongqing 400016, People’s Republic of China

Li–Li Tang

Xiangya Hospital, Central-south University, Changsha 410008,

People’s Republic of China

S.-R. Sun

People’s Hospital of Hubei, Wuhan 430060, People’s Republic

of China

J.-P. Liu

Sichuan Provincial People’s Hospital, Chengdu 610072,

People’s Republic of China

308 Breast Cancer Res Treat (2012) 134:307–313

123



there are few Chinese findings available on this topic.

Given the differences in social, cultural, and economic

situations, as well as differences in the health-care systems,

caution should be paid when directly applying research

results from developed countries to China. Here, we report

on a prospective, multicenter, controlled, observational

study to evaluate the efficacy of a patient support program

in improving patients’ persistence to adjuvant AI medica-

tion prescribed to postmenopausal patients with early stage

breast cancer (NCT00769080). Because the results from

the studies with tamoxifen [4] and anastrozole [7] suggest

that the persistence issue appeared to be the most critical

during the first year following adjuvant hormonal therapy

initiation, we believe the first year would provide the ideal

time frame to assess the efficacy of our patient support

program in improving patients’ persistence.

Patients and methods

Study design and objects

This is a prospective, multicenter, controlled, observational

study to evaluate the efficacy of the patient support program

in improving patients’ persistence to upfront adjuvant AI

for postmenopausal, early stage breast cancer. Eligible

patients from ten sites covered by the patient support pro-

gram constituted the standard treatment plus patient support

program arm. Patients from the other ten sites with a mat-

ched location and comparable medical care quality but

without the systematic patient support program were

enrolled as the standard treatment arm. Because patients in

the same site may have had communication with each other

and a patient’s persistence to treatment might be affected by

her surrounding patients, all the patients in one site were

enrolled on the same arm to minimize the influence of inter-

patient communication. The investigators collected the

following information at recruitment: socio-demographic

and economic profile, disease and treatment profile, and the

date of the initiation of upfront AI. One year after the

initiation of the upfront AI prescription, records of AI

prescription refills were collected, information on non-

persistence was recorded, and the number of tablets

remaining with the patient was noted. The patients were

also asked to complete the patient centered care question-

naire (PCCQ). The follow-up period was approximately

1 year, unless there was evidence of recurrence or death or

withdrawal of informed consent. The subjects who stopped

hormonal therapy or were lost to follow-up were catego-

rized as premature discontinuation, and the time and reason

for premature discontinuation were documented. In cases

where the patients recalled interruptions in medication use,

the reasons for interruption were collected. If the patients

switched to other endocrine agents, the time and reason for

switching were recorded.

The primary objective was to compare the rates of

1-year persistence to upfront adjuvant AI for postmeno-

pausal, early stage breast cancer patients in two observa-

tional arms, the standard treatment group and the standard

treatment plus patient support program group. The sec-

ondary objectives were to explore potential predictors for

poor persistence to upfront adjuvant AI medication. The

persistence rate of the upfront adjuvant AI medication

after 1 year was defined as the proportion of days covered

by prescription refills for AI over the 364 days following

the initiation of AI prescription. Poor persistence was

defined as a persistence rate after 1 year below 80 %. The

protocol was reviewed and approved by the independent

Ethical Committee and Institutional Review Board of

Shanghai Cancer Center, Fudan University. All the

patients provided written informed consent before inclu-

sion in this study.

Eligibility

Postmenopausal women who have been prescribed upfront

adjuvant AI medication (anastrozole or letrozole) for

hormone-sensitive, early stage breast cancers were candi-

dates for this study. The upfront AI medication taken

before enrollment in this study must not have exceeded

8 weeks. For inclusion into this observational study, the

subjects must have fulfilled all the following criteria:

provided signed and dated written informed consent, tak-

ing upfront AI adjuvant therapy, capable of completing

drug intake by herself, and capable of understanding a

Chinese questionnaire. The exclusion criteria included

using upfront adjuvant hormonal therapy with an AI to

which an upfront adjuvant indication has not been granted

by the state food and drug administration (SFDA) of

China, taking upfront adjuvant AI medication for over

8 weeks, previous adjuvant hormonal therapy other than

an AI for breast cancer lasting over 8 weeks, involvement

in the planning and conduct of the study (e.g., staff at the

study site), participation in any other clinical study

addressing hormonal treatments, and patients who, for

whatever reason, were unlikely to comply with the study

requirements.

The subjects could withdraw from the study at any time.

The specific reasons for terminating a subject’s participa-

tion in this study were as follows: (1) voluntary withdrawal

by the subject who was free to discontinue her participation

in the study at any time without prejudice to her further

treatment; (2) severe non-compliance to the study protocol

as judged by the investigator; (3) incorrect enrollment (i.e.,

the subject did not meet the required inclusion/exclusion
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criteria); (4) lost to follow-up; and (5) patient no longer

treated with an adjuvant upfront AI.

Patient support program

The patient support program in the present study consisted

mainly of educational support material and a follow-up

reminder service. The educational material included a wel-

come package and quarterly newsletters, which provided

information about early stage breast cancer and treatments,

with a focus on the persistence issue of upfront adjuvant

hormonal therapy. The welcome package consisted mainly

of a booklet that contains disease information, an introduc-

tion to the program, and a 10-year follow-up reminder card.

The follow-up service consisted of reminder calls to the

patients and a programmed automatic reminder installed on

the sites’ computers for physicians. The patient support

program was stopped if breast cancer recurrence, death,

withdrawal of informed consent, or hormonal therapy dis-

continuation were documented. The welcome package was

distributed by investigators to the subjects after having

obtained written informed consent.

Statistics

The sample size was calculated according to the anticipated

persistence difference (6 %) between the standard treat-

ment group (89 %) and the standard treatment plus patient

support program group (95 %) at 1 year. A minimum of

250 assessable patients in each group were required for a

one-sided significance level of 0.05 with 80 % power in a

superiority design (i.e., the patient support program group

might be better). Considering a 5 % withdrawal rate, we

needed 262 patients for each arm. Thus, 524 postmeno-

pausal women diagnosed with hormone-sensitive early

breast cancer and prescribed upfront AI medication were

enrolled across 20 sites (ten sites in each arm). Continuous

variables were presented as the mean/median and analyzed

by Student’s t test; categorical variables were presented as

the frequency and percentage and analyzed by Pearson’s v2

test. Two-sided tests were used with a significance level of

0.05, and all confidence intervals (CI) are 95 % unless

otherwise specified.

Results

Patients’ characteristics

The first study subject was enrolled on September 26,

2008, and the last scheduled patient visit was completed on

October 27, 2010. In this study, 516 patients were initially

screened, 264 were enrolled in the standard treatment

group, and 252 were enrolled in the standard treatment plus

patient support program group. Finally, 262 of 264 patients

in the standard treatment group and 241 of 252 patients in

the standard treatment plus patient support program group

were included into intent-to-treat (ITT) analysis set (see the

CONSORT diagram in Fig. 1). The demographic and

baseline characteristics are shown in Table 1. The mean

ages of the standard treatment group and standard treat-

ment plus patient support program group were 59.5 and

59.3 years, respectively (P [ 0.05). There was a statisti-

cally significant difference in education level and occupa-

tion between the two groups (P \ 0.0001), but not for risk

of recurrence and the treatment modalities (all P [ 0.05).

Enrolled patients (n = 516)

ST (n=264); ST+PSP (n=252)

ST (n = 262)
ITT analysis for 

adherence

ST+PSP (n=241)
ITT analysis for 

adherence

Ineligible (n = 11) 
Upfront adjuvant AI medication has 
exceeded over eight weeks

Ineligible  (n = 2)
Upfront adjuvant AI medication 
has exceeded over eight weeks

Follow-up 1 year
(n=233)

Follow-up 1 year
(n=256)

Discontinuation
Cancer recurrence (n=2)

Informed consent withdrawal (n=4)
Lost in follow up (n=2)

Discontinuation
Cancer recurrence (n=4)

Lost in follow up (n=1)

Fig. 1 CONSORT diagram of

study. ST standard treatment;

PSP patient support program
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One-year persistence rate to upfront adjuvant AI

ITT analysis showed that the mean persistence rates were

95.9 and 95.8 % for the standard treatment group and the

standard treatment plus patient support program group,

respectively (P = 0.95), indicating no statistically signifi-

cant difference in 1-year persistence rates between the two

groups (Table 2).

Time to and reason for treatment discontinuation

In the ITT population, the mean times to treatment dis-

continuation were 231.2 days in the standard treatment

group and 227.8 days in the standard treatment plus patient

support program group, with no statistically significant

difference between the two groups (P = 0.96) (Table 3).

There was also no statistically significant difference in the

reason for treatment discontinuation (P = 0.32).

Association of patients’ persistence at 1-year

with PCCQ scores

The question in part-9 of the PCCQ is ‘‘In the last

12 months, how often did this doctor spend enough time

with you?’’ The optimal care responses were ‘‘always’’ and

‘‘usually,’’ and the sub-optimal care responses were

‘‘sometimes’’ and ‘‘never.’’ There was a statistically sig-

nificant relationship between this PCCQ question and poor

persistence (odds ratio = 3.878; 95 % CI, 1.10–13.69,

P = 0.035), suggesting that the persistence rate of patients

with whom the doctor always or usually spends time is

greater than that of the patients with whom the doctor

sometimes or never spends time.

Discussion

The results of this observational trial showed that there was

no statistically significant difference in 1-year persistence

rates between the two compared groups, with a persistence

rate of 95.9 % in the standard treatment group and 95.8 %

in the standard treatment plus patient support program

group. These findings suggest that patients’ persistence to

Table 1 baseline

characteristics of subjects in the

ITT population

ITT intent-to-treat; AI aromatase

inhibitors
a No mastectomy indicates a

breast-conservation surgery

Characteristics Standard treatment

(N = 262, %)

Standard treatment plus

patient support program

(N = 241, %)

P

Age (years) Median (ranges) 59 (34–83) 58 (26–87) 0.79

Education level Primary school/none 70 (26.7) 26 (10.8) \0.001

Middle school/high school 141 (53.8) 145 (60.2)

University/above 51 (19.5) 70 (29.0)

Occupation Employed 41 (15.6) 36 (14.9) \0.001

Retired 142 (54.2) 190 (78.9)

Unemployed 79 (30.2) 15 (6.2)

Recurrence risk Low risk 65 (24.8) 84 (34.8) 0.07

Medium risk 154 (58.8) 118 (49.0)

High risk 43 (16.4) 39 (16.2)

Mastectomy Noa 40 (15.3) 35 (14.5) 0.81

Yes 222 (84.7) 206 (85.5)

Radiotherapy No 175 (66.8) 146 (60.6) 0.15

Yes 87 (33.2) 95 (39.4)

Chemotherapy No 67 (25.6) 64 (26.6) 0.80

Yes 195 (74.4) 177 (73.4)

Anti-HER2 therapy No 230 (87.8) 222 (92.1) 0.11

Yes 32 (12.2) 19 (7.9)

Prescribed AI Anastrozole 238 (90.8) 226 (93.8) 0.32

Letrozole 24 (9.2) 15 (6.2)

Table 2 1-year persistence rates in the ITT population

Persistence

rate

Standard

treatment

(N = 262)

Standard treatment plus

patient support program

(N = 241)

P

Mean ± SD 0.959 ± 0.059 0.958 ± 0.067 0.95

Median

(range)

0.997

(0.491–1.000)

0.997 (0.557–1.000)

95 % CI 0.952–0.966 0.950–0.967

SD standard deviation; ITT intent-to-treat

Breast Cancer Res Treat (2012) 134:307–313 311

123



adjuvant AI medication for postmenopausal, early stage

breast cancer in the first year is relatively high and is not

significantly affected by adding patient support program to

the standard treatments.

The mean times to treatment discontinuation of upfront

adjuvant AI medication in the standard treatment group and

the standard treatment plus patient support program group

were similar. Furthermore, there was no statistically sig-

nificant difference in the reason for treatment discontinua-

tion between the two groups. The most common reason for

treatment discontinuation was disease recurrence for the

standard treatment group and informed consent withdrawal

for the standard treatment plus patient support program

group. No patient withdrew from study because of adverse

events. Our study in a Chinese population had results sim-

ilar to outcomes from two other larger prospective studies.

One study is the PACT [11], which evaluated the influence

of a standardized information service on compliance in

postmenopausal women with early stage breast cancer.

PACT is a prospective, randomized, two-arm parallel-group

trial in Germany. Women on anastrozole for hormone

receptor-positive disease were randomized, and the primary

endpoints were compliance and persistence rates after

12 months. In this study, 4,924 women were enrolled, with

an average age of 64.7 years. After 12 months, there was no

difference between the standard and educational arm in

compliance; however, compliance was higher in patients

who had no adverse events (P \ 0.001) and who regularly

attended follow-up visits (P \ 0.001). The other global

observational study CARIATIDE [10] randomized 2,758

patients to the standard therapy group and the standard

therapy plus educational materials group. The 2-year fol-

low-up results, which reconfirmed their findings at the

1-year follow-up, showed no statistically significant dif-

ference in compliance with AI therapy between the two

groups (82 and 82 %, respectively, P = 0.99). Over the

2-year follow-up, AI treatment discontinuation rates of 8

and 9 % were observed in the standard therapy group and

the standard therapy plus educational materials group,

respectively, with discontinuation more frequently attrib-

uted to AI-related side effects. The investigator concluded

that at the 2-year follow-up, the educational materials did

not appear to improve compliance with the initial AI. In

addition, in our study, an analysis of the relationship

between scores on the patient centered care questionnaire

(PCCQ) and patient persistence after 1-year indicated that

the persistence rates of the patients with whom doctors

always or usually spend time was greater than that of the

patients with whom doctors sometimes or never spend time.

China is different from western countries in its social,

cultural, and economic environments, as well as in its health-

care systems. Studies evaluating persistence in oncology

patients are very rare in China, and relevant information is

limited. Although the results of the present study help us to

better understand the persistence behaviors of hormone

receptor-positive early breast cancer patients in China, the

limitations of this study, such as a short-term follow-up time,

limited sample size, and the influence of China’s unique

medical insurance, should also be considered. Larger and

longer-term studies are needed to further validate our present

findings in the Chinese population.
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