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a b s t r a c t

Clinical trials have shown that aromatase inhibitors (AIs) are an important advance in the treatment of
early stage breast cancer (ESBC), but practice patterns and the impact of treatment side effects of
endocrine therapy in the community setting have not been extensively explored. This retrospective chart
review describes practice patterns among patients receiving adjuvant endocrine therapy for ESBC. Charts
of 200 patients with confirmed stage I–IIIA breast cancer were reviewed. Patients received first-line
treatment with tamoxifen (n¼ 96) or AIs (n¼ 104). Fifty-one patients completed a structured interview
regarding symptom burden during therapy. Time to discontinuation or switching from first-line therapy
did not vary by drug class (tamoxifen vs. AI). Musculoskeletal symptoms predicted time to switching
among AI patients. Tamoxifen patients who switched to AIs tended to do so following clinical guidelines
for use of AIs. Interview results showed that more anastrozole than tamoxifen patients cited side effects
as the reason for switching.

� 2009 Published by Elsevier Ltd.

Background

Anti-estrogen therapies are well established for treatment of
hormone-dependent breast cancer.1,2 Tamoxifen has been the gold
standard for treatment of hormone-responsive breast cancer for
nearly 30 years.3 Tamoxifen has several undesirable toxicities
including vasomotor symptoms, endometrial hypertrophy, endo-
metrial cancer, and increased risk of venous thrombotic events due
to its partial estrogenic agonist effect.3,4

Newer anti-estrogen therapies, the aromatase inhibitors (AIs),
provide an important alternative to tamoxifen in both advanced
disease and adjuvant therapy.5,6 The ATAC and BIG 1–98 trials, which
compared anastrozole and letrozole, respectively, to tamoxifen,
support the use of AIs as primary adjuvant endocrine therapy.7–11

The IES trial for exemestane and the ARNO study for anastrozole
showed switching to AIs after 2–3 years to be superior to continuing
tamoxifen. In addition, the MA-17 trial for letrozole showed AIs to be
superior to placebo after 5 years of tamoxifen.12–15 In these trials, AIs

demonstrated improved disease-free survival compared to tamox-
ifen or placebo, and a quantitative meta-analytic review has also
shown an overall survival advantage for AIs.5 As a result, AIs were
recommended as part of standard of care by the American Society of
Clinical Oncology technology assessment panel in 2005.16

The most common toxicities associated with AIs in clinical trials
were musculoskeletal events, vasomotor symptoms, and decreased
bone density.11,17 Gynecological effects were more common in
tamoxifen-treated patients.18,19 However, the translation of these
clinical trial results to community practice has not been extensively
studied.

This retrospective chart review examined the practice patterns
surrounding tamoxifen and AI use among early stage breast cancer
patients treated at four community oncology sites. The objectives
were to describe time until discontinuation or drug switching
among patients who were prescribed tamoxifen or an AI, and to
identify disease and treatment characteristics that predicted time
to discontinuation or switching.
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Methods

Patients and setting

This retrospective chart review was conducted at four
geographically diverse community oncology practicesc affiliated
with the Accelerated Community Oncology Research Network
(ACORN). ACORN sites have dedicated research staff at the local
level who receive extensive training on study execution from the
centralized monitoring and data management personnel at ACORN
headquarters, Memphis, Tennessee.

Adult patients age 18 years old and above were eligible if they
had confirmed diagnosis of stage I–IIIA breast cancer, were female
and postmenopausal, had hormone receptor positive disease (ERþ
and/or PRþ), had completed surgery and adjuvant chemotherapy
(if any) prior to starting endocrine therapy, and had received any
hormonal therapy during the inclusion period. Patients were
excluded if they had negative or unknown hormone receptor
status. They were also excluded if they had prior cancers other than
basal cell cancer of the skin, cervical carcinoma in situ, or lobular
carcinoma in situ of the breast. Patients were also excluded if they
had received any prior chemotherapy other than adjuvant or neo-
adjuvant chemotherapy for breast cancer. A convenience sample of
200 patients was chosen for this study.

Procedures

Patient charts were identified in consecutive, reverse chrono-
logical order starting with patients who were seen for follow-up
care on June 5, 2005, working backward as needed to July 1, 2003,
until 200 eligible patients were identified. Sites were instructed to
maintain a balance in selecting first-line therapy cases equally from
patients who started with tamoxifen vs. those who started with
AIs.d This inclusion interval assured enrollment of the most recently
treated patients while allowing a minimum of 1 year of follow-up
after initiation of therapy for all patients.

Patients were identified as potentially eligible by review of
electronic or paper medical records that indicated that they
had received endocrine therapy during the inclusion interval.
A convenience subsample of 51 patients from the two most
productive sites (Memphis, TN and Billings, MT) was selected for
a structured telephone interview. The telephone interview was
an exploratory component of the study that was intended to
produce further descriptive information regarding symptom
burden and reasons for switch or discontinuation. All interview
data were collected between January and August 2006. Priority
was given to capturing information from patients who changed
from first-line therapy, and then, as needed, from patients who
did not switch.

Chart abstraction reviewed source documents generated as
part of standard practice: physician and nursing notes; laboratory
and imaging records; and correspondence received from other
providers. Data were entered on case report forms, which, with
patient surveys, were aggregated at the administrative site for

analysis. HIPAA procedures were followed throughout, and
patients provided consent for use of medical records at their
oncologists’ offices. All study methods and procedures were
reviewed and approved by Western Institutional Review Board,
Olympia, WA.

Study measures

The primary study endpoints included time to discontinuation
or switching from start of first-line hormonal therapy and choice of
second-line therapy. Endpoints for analysis of interview data
include self-reported severity of side effects and self-reported
reasons for switching hormonal therapy.

Chart review included a range of patient characteristics: age,
sex, ethnicity, height, weight, marital status, education level, and
primary payer source. Disease characteristics included stage, ER
and PR status, HER2 status, and date of diagnosis. Comorbid
conditions and toxicities assessed included history of osteopenia,
osteoporosis, pathological fracture, cardiovascular disease, dysli-
pidemia, psychiatric disorder, arthritis, vasomotor symptoms, and
gynecologic symptoms. Treatment history characteristics included
baseline concomitant medications, type of adjuvant or neoadjuvant
chemotherapy, prior radiation therapy, and elapsed time between
completion of prior treatment and initiation of first-line endocrine
therapy. In addition, all source information was examined to
identify the development of symptoms or toxicities associated with
these conditions during the study period. Toxicities were post-hoc
graded by experienced oncology nurses in conjunction with treat-
ing physicians using the National Cancer Institute (NCI) Common
Terminology Criteria for Adverse Events (CTCAE) v3.0.20

The structured telephone interview assessed symptoms expe-
rienced during initial endocrine therapy, whether patients had
switched therapy and their reasons for switching. Symptoms
assessed included hot flashes, muscle aches, joint pain or aches,
tiredness, bone fractures, plus several items assessing cardiovas-
cular, abdominal, and sexual side effects. Symptoms were reported
on a 4-point scale from none to severe and were grouped as none/
mild or moderate/severe for analysis.

Statistical analysis

Discontinuation or switching from first-line therapy was
combined for analysis except where otherwise specified. Kaplan–
Meier and Cox regression analyses were used to examine time until
discontinuing or switching from first-line therapy. The log rank test
was used to examine differences in the survival function across
therapy groups (tamoxifen vs. AI) and across levels of other cate-
gorical covariates. Chi-square tests were employed to examine the
associations among categorical variables. Analysis of variance was
used to test for differences in duration of first line across second-
line therapy agents or class of agents (e.g., tamoxifen vs. AI). All
statistical tests were interpreted at alpha¼ 0.05, two tailed.

Results

Demographic, disease, and treatment characteristics

Demographic characteristics of the 200 patients are presented in
Table 1. The patients were predominantly Caucasian (87.5%),
consistent with the ethnic makeup of the population of the states
from which the sample was drawn. Patients had an average age of 63
years. Most were married and the majority had stage I or II disease
(92.5%). Details of previous treatment are reported in Table 2.

The earliest date of initiation of endocrine therapy was June 30,
1998, and the latest date of initiation of endocrine therapy was May

c The four participating sites and number of cases from each were

Hematology Oncology Centers of N Rockies, Billings, MT (n¼ 71).
Northwest Medical Specialties, Tacoma, WA (n¼ 30).
Pennsylvania Oncology Hematology Associates, Inc., Philadelphia, PA (n¼ 7).
West Clinic, Memphis, TN (n¼ 92).

d Given the start date of June 5, 2005 and the respective approval dates for
anastrozole (9/2002), letrozole (12/2005), and exemestane (10/2005), we antici-
pated that most of the cases of AI treatment would be with anastrozole.
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15, 2005. Many patients who initiated therapy on or before May 2005
continued to receive treatment well into 2006. As a result, the overall
study inclusion period was from June 1998 to August 2006. The
average time from diagnosis to initiation of endocrine therapy was 5.6
months. Of 106 patients who received AIs as first-line therapy, 92
received anastrozole, 13 received letrozole, and 1 received exemes-
tane. The first-line agent start date, by drug class, is shown in Fig.1. Of
note, FDA approval for initial adjuvant treatment of anastrozole
occurred in September 2002. Because first-line treatment with AIs
was weighted so heavily in favor of anastrozole, some of the
descriptive and inferential analyses below collapsed AIs into a single
group or limited the analysis to anastrozole and tamoxifen.

Table 3 shows the frequency and percentage of patients
switching from first-line therapy, discontinuing first-line therapy,
and remaining on first-line therapy (censored at the time of last
observation), by drug class (AI vs. tamoxifen) and by prior receipt of
chemotherapy. The time until discontinuation or drug switching
did not differ significantly according to prior receipt of chemo-
therapy, disease stage (stage 0 or I vs. stage II or III), or HER2 status

(all p’s> 0.05). Fig. 2 shows the Kaplan–Meier proportion of
patients remaining on first-line therapy by drug class. Time until
discontinuation or drug switching did not differ significantly
between tamoxifen and AIs (p¼ 0.27).

Table 4 shows the frequency and the percentage of patients who
switched first-line therapy by second-line drug. Most patients on
anastrozole who switched therapy received another AI as second-
line treatment. Among those on first-line tamoxifen, over half (54 of
94) were switched to an AI during the observation period. Of these,
the largest number switched to letrozole. Table 4 also shows the
duration of first-line treatment and the frequency and percentage of
patients in each group who experienced a documented adverse
event. Nearly all patients who switched from anastrozole (84%)
experienced a documented adverse event, a significantly greater
proportion than the proportion of those who switched from
tamoxifen (35%), p< 0.001. Consistent with this difference in rate of
adverse events among those switching from first-line therapy, the
mean time to switching from anastrozole was relatively short (6.5
months) compared to tamoxifen (33.5 months). Among patients
switching from tamoxifen to AIs, the duration of first-line tamoxifen
varied significantly by choice of second-line agent, p< 0.001, with
patients switching to letrozole having been on tamoxifen signifi-
cantly longer than patients switching to anastrozole or exemestane.

Table 5 shows the frequency with which certain adverse events
were documented among patients who were censored at last
observation (i.e., continuing first-line therapy) vs. those who
switched or discontinued first-line therapy. The most common

Table 1
Demographic and disease characteristics of 200 breast cancer patients receiving
adjuvant hormonal therapies.

Characteristic Percent of total (n)

Average age in years (SD) 63.0 (9.3)
Ethnic background

African American 6.5 (13)
Caucasian 87.5 (175)
Hispanic 0.5 (1)
Other 5.5 (11)

Married (vs. not married) 64.0 (124)
Payer source

Private insurance (HMO/PPO) 57.0 (114)
Medicare/medicaid 43.0 (86)

Stage at initial cancer diagnosis
Stage 0 0.5 (1)
Stage I 46.0 (92)
Stage II 46.5 (93)
Stage III 7.0 (14)

Hormone receptor status
ERþ/PRþ 79.0 (158)
ERþ/PR� 20.5 (41)
ER�/PRþ 0.5 (1)

Table 2
Previous treatment history and type of first-line adjuvant hormonal therapy for 200
breast cancer patients receiving hormonal therapy.

History/treatment Percent of total (n)

Previous surgery
Lumpectomy 41.0 (82)
Mastectomy 55.5 (111)
No surgery 3.5 (7)

Previous radiation therapy 61.5 (123)
Previous adjuvant chemotherapy 53.5 (107)
Previous neoadjuvant chemotherapy 5.5 (11)
Type of previous chemotherapy

Anthracycline based 39.8 (47)a

Cyclophosphamide, methotrexate, and fluorouracil 12.7 (15)a

Doxorubicin and cyclophosphamide plus taxane 41.6 (49)a

Taxane without anthracycline 5.9 (7)a

First-line adjuvant hormonal therapy
Tamoxifen 47.0 (94)
Anastrozole 46.0 (92)
Exemestane 0.5 (1)
Letrozole 6.5 (13)

Mean (SD) number of months from initial diagnosis to
start of hormonal therapy

5.6 (5.3)

Mean, median (SD) number of days from end of the last
previous treatment to the start of hormonal therapy

56.0, 25 (110.0)

a Percentage based on a total of 118 patients receiving previous adjuvant or
neoadjuvant chemotherapy.
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Fig. 1. Number of breast cancer patients receiving tamoxifen or aromatase inhibitors
and percent of total sample receiving aromatase inhibitors as first-line therapy by start
date of first-line therapy.

Table 3
Number of patients switching, discontinuing, and remaining on first-line aromatase
inhibitor or tamoxifen therapies by previous history of chemotherapy.

First-line hormonal therapy previous
chemotherapy status

Switched to
another
hormonal
therapy

Discontinued
first-line
therapy

Remained
on first-line
therapy

n (%) n (%) n (%)

First-line aromatase inhibitor
Previous chemotherapy (n¼ 49) 11 (22.4) 1 (2.0) 37 (75.5)
No previous chemotherapy (n¼ 57) 9 (15.8) 2 (3.5) 46 (80.7)
Total (n¼ 106) 20 (18.9) 3 (2.8) 83 (78.3)

First-line tamoxifen
Previous chemotherapy (n¼ 58) 38 (65.5) 4 (6.9) 16 (27.6)
No previous chemotherapy (n¼ 36) 17 (47.2) 5 (13.9) 14 (38.9)
Total (n¼ 94) 55 (58.5) 9 (9.6) 30 (31.9)

Note: percentages are based on number of cases per row.
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adverse events were muscle or joint pain and vasomotor symptoms
(e.g., hot flashes, night sweats). Other specific adverse events were
less common and were aggregated for analysis. As shown, the
occurrence of adverse events appeared to differ across drug class.
The records of most AI patients included the report of an adverse
event. In contrast, the records of patients who remained on first-
line tamoxifen included no adverse events and the records of only
32.8% of tamoxifen patients who had discontinued or switched
reported an adverse event.e

To evaluate the association of adverse events with drug
switching among anastrozole patients, we conducted a Cox
regression analysis of time until discontinuing or switching from
first-line anastrozole therapy. Regression analysis showed that
patients who experienced muscle or joint pain were more likely to
discontinue or switch from anastrozole than patients who did not
experience muscle or joint pain (HR¼ 5.10, 95% CI¼ 2.08–12.46).
In contrast, patients who experienced vasomotor symptoms
appeared less likely to discontinue or switch (HR¼ 0.087, 95%
CI¼ 0.012–0.652). Although each of these effects controlled for the
other, these adjusted hazard ratios differed only slightly from
the unadjusted values.

Interview data

Of the 51 patients in the interview subsample, 32 switched from
first-line therapy and 19 did not. All but 1 patient were started on
either tamoxifen or anastrozole (28 on tamoxifen and 22 on
anastrozole), so the analysis of interview data is limited to
comparison of these two agents as shown in Table 6. Analysis of the
survey data from these 50 patients indicated that a greater
proportion of anastrozole than tamoxifen patients reported
moderate/severe muscle aches and joint aches and pains, both
p’s¼ 0.034. The proportion of anastrozole patients who reported
moderate/severe tiredness was nominally greater than the corre-
sponding proportion of tamoxifen patients, but the difference fell
short of statistical significance, p¼ 0.07. Differences between

tamoxifen and anastrozole patients on other symptoms were
clearly not significant.

Twenty-one of the 28 tamoxifen patients and 11 of the 22
anastrozole patients switched to a different hormonal therapy.
Patients were asked their reasons for switching and were permitted
to endorse multiple reasons. Nearly all who switched (18 of 21 on
tamoxifen, 10 of 11 on anastrozole) cited doctor recommendation
as a reason for switching. However, only 8 of 21 tamoxifen patients
cited side effects of treatment as a reason for switching, compared
with 10 of 11 anastrozole patients, p¼ 0.004.

Discussion

This retrospective study characterized practice patterns
regarding adjuvant endocrine therapy in four community oncology
sites. Approximately 20% of patients on first-line AIs either
switched to another agent or discontinued completely, most during
the first year. Among AI patients who switched therapy, the average
time to change was 6.5 months, suggesting that the early switch
was a response to toxicity. This is much sooner than the average of
33.5 months among corresponding tamoxifen patients. In addition,
the majority of patients (19 of 23) who switched from AI also
reported adverse events associated with the drug, most commonly
musculoskeletal or joint pain. Patients on first-line tamoxifen more
frequently switched to an AI at a point that would appear to reflect
clinical recommendations, with only 21 of 64 tamoxifen patients
having a documented adverse event. The elapsed time to switching
in the first-line tamoxifen group was consistent with the labeled
indication for second line usage of the AIs.

Among patients who completed telephone interviews, anas-
trozole patients reported more severe muscle and joint pain than
tamoxifen patients and were more likely to self-report having
discontinued or switched therapies because of side effects.

These community-based results share some similarities and
differences with the reported adverse event profiles from
controlled clinical trial comparisons between tamoxifen and
anastrozole. In both short term and long term follow-ups, the ATAC
trial indicated that gynecological symptoms were more predomi-
nant in tamoxifen patients,19,21 and this pattern was observed in the
present sample, but only for those on first-line tamoxifen who
changed therapies. Overall, 24% of patients withdrew from treat-
ment in the anastrozole arm of ATAC vs. 28% in the tamoxifen arm,
but only 5.1% of anastrozole and 8.1% of tamoxifen patients with-
drew for adverse events. The larger percentage of women switch-
ing/discontinuing primary AI therapy in this community oncology
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Fig. 2. Cumulative proportion of breast cancer patients continuing first-line therapy
with tamoxifen or aromatase inhibitor by time in years.

Table 4
Number of first-line aromatase inhibitor or tamoxifen patients switching therapy,
number switching who had adverse events, and duration of first-line therapy by
second-line therapy.

First-line therapy switched to
second-line therapy

Number
switched

Number switched
who had adverse
event

Months on
first-line
therapy

n (%) n (%) Mean (SD)

First-line aromatase inhibitor (AI)
Anastrozole to different AI 12 (63.0) 9 (75.0) 8.6 (10.6)
Anastrozole to tamoxifen 7 (37.0) 7 (100.0) 3.0 (1.8)
Total switched 19 (100.0) 16 (84.0) 6.5 (8.8)

First-line tamoxifen
Tamoxifen to anastrozole 20 (37.0) 13 (65.0) 19.5 (19.5)
Tamoxifen to letrozole 24 (44.0) 4 (17.0) 45.9 (21.1)
Tamoxifen to exemestane 10 (19.0) 2 (20.0) 31.9 (8.5)
Total switched 54 (100.0) 19 (35.0) 33.5 (22.0)

Note: percentages are based on number of cases per row.

e The timing of tamoxifen switches to AI tended to coincide with the availability
of AIs. This was further supported by Cox regression analyses that showed that the
start date of tamoxifen was a significant predictor (p< 0.05) of the elapsed time for
when tamoxifen was exchanged for an AI. First-line tamoxifen patients with more
recent start dates were switched sooner than those who had been on tamoxifen
longer.
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sample may simply reflect the fact that they were provided with an
alternative therapy not possible during randomized trials. Among
patients in our sample continuing AI therapy at the time of data
collection, vasomotor symptoms predominated with over one-
third of patients reporting these, while 20.5% reported muscle or
joint pain. Conversely, among patients who switched or dis-
continued AIs, muscle and joint symptoms predominated. Patient
interviews showed that over half of AI patients self-reported
muscle or joint aches and hot flashes. Interestingly, gastrointestinal
symptoms were seen in 18% of anastrozole patients vs. 4% of
tamoxifen patients and tiredness was far more common in patients
receiving anastrozole (41% vs. 11%).

There are several limitations to the present study. First, the
primary investigation was retrospective. The available data were
limited to whatever was in the medical record. However, in the
structured telephone interview, patients had an opportunity to fully
discuss the reasons for discontinuation or switching from their first-
line therapy. Note, however, that these patients consented to inter-
view and were to some extent self-selected. Also, their self-report
may be subject to some degree of recall bias. An additional limitation
is the modest sample size and that the study population was
a convenience sample from just four practices. The modest sample
size was particularly relevant given that our sample included
patients on different first-line AIs. We anticipated an imbalance in
the use of different AIs due to variation in the time of FDA approval,

but a more proportionate representation of the three AIs would have
allowed comparison between different AIs.

Another limitation concerns the timing of patient treatment.
Study participants on first-line tamoxifen as per approval and
guidelines started therapy as early as 1998, several years earlier
than the first-line AI patients. As a result, starting date of therapy is
partially confounded with first-line hormonal drug class. Our
analysis attempted to address this, in certain cases, through sepa-
rate analysis of first-line tamoxifen and first-line AI patients.

A conclusion of this study was that muscle and joint symptoms
were associated with drug switching/discontinuation among
patients on first-line anastrozole. However, this does not mean that
all switching/discontinuation was due to treatment side effects.
Some patients, including some who experienced an adverse event,
may have switched/discontinued treatment in part or in whole for
other reasons. In addition, the occurrence of adverse events may
have been a censored outcome for some patients, a condition we
could not model because of limitations in our data. Despite this, the
structured phone interview data available on one-quarter of
patients and analysis of adverse events among those who switched
from first-line therapies lend support to the association of drug
switching and adverse events among patients on anastrozole. Note,
however, that AI patients in the interview subsample were nearly
all on anastrozole, so we cannot rule out that this may be an AI class
effect rather than an anastrozole specific effect.

Conclusion

Community-based early stage breast cancer patients who have
hormone-responsive tumors are increasingly receiving AIs as their
first-line therapy. Findings from this study suggest that approxi-
mately one-fifth of patients switch their first-line AI, generally due
to adverse events, mainly musculoskeletal pain. Patients in this
study who continued first-line AI therapy had a higher rate of
vasomotor (vs. musculoskeletal) symptoms and this rate appeared
higher than reported in clinical trials. This could suggest that
vasomotor symptoms may be less severe for patients on AIs than
for those on tamoxifen. Fortunately, the rate at which AI patients
with vasomotor symptoms discontinued first-line AI therapy was
low (3%), but it should be noted that our duration of observation
was relatively short and adherence to therapy has been shown to
get worse over extended periods.22

Switching of AIs occurred relatively quickly after the initiation of
the drugs, generally within 1 year. This suggests that adverse events
are of rapid onset. This also suggests that there are opportunities for
the education of patients regarding the possible occurrence of these
side effects and opportunities for treatment of musculoskeletal and
joint symptoms that occur with AIs. Future research should focus

Table 5
Frequency of adverse events for 200 breast cancer patients continuing vs. switching or discontinuing first-line hormonal therapy by type of adverse event.

Continuing vs. switching or discontinuing Adverse event frequency (%)

Tamoxifen AIs combined Anastrozole Letrozole Exemestane

Continuing first-line therapy n¼ 30 n¼ 83 n¼ 70 n¼ 12 n¼ 1
Any adverse event 0 (0) 49 (59.0) 40 (57.1) 8 (66.7) 1 (100.0)
Muscle/joint pain 0 (0) 17 (20.5) 15 (21.4) 2 (16.7) 0 (0)
Vasomotor symptoms 0 (0) 29 (34.9) 24 (34.3) 4 (33.3) 1 (100.0)
Other adverse events 0 (0) 37 (44.6) 30 (42.9) 6 (50.0) 1 (100.0)

Switching or discontinuing first-line therapy n¼ 64 n¼ 23 n¼ 22 n¼ 1 –
Any adverse event 21 (32.8) 19 (82.6) 19 (86.4) 0 (0.0) –
Muscle/joint pain 1 (1.6) 14 (60.9) 14 (63.6) 0 (0.0) –
Vasomotor symptoms 6 (9.4) 1 (4.3) 1 (4.5) 0 (0.0) –
Other adverse events 16 (25.0) 8 (34.8) 8 (36.4) 0 (0.0) –

Note: some patients may have more than one type of documented adverse event from the chart review. Vasomotor symptoms included hot flashes, night sweats, and other
related symptoms.

Table 6
Number and proportion of patients reporting moderate/severe symptoms from
interviews by type of first-line therapy.

Symptom Tamoxifen Anastrozole

(n¼ 28) (n¼ 22)

Frequency (%) Frequency (%)

Hot flashes 13 (46.4) 13 (59.1)
Sexual gynecological symptoms 10 (35.7) 8 (36.4)
Muscle aches 6 (21.4) 11 (50.0)
Joint pain or aches 6 (21.4) 11 (50.0)
Tiredness 4 (14.3) 8 (36.4)
Cardiovascular symptoms 3 (10.7) 2 (9.1)
Gastrointestinal symptoms 1 (3.6) 4 (18.2)
Cognitive symptoms 4 (14.3) 3 (13.6)

Note: moderate to severe symptoms were those reported to be moderate to severe
on a 4-point rating scale (no problem, mild, moderate, severe). Sexual gynecological
symptoms included sexual dysfunction, lack of drive, painful intercourse, vaginal
dryness, vaginal bleeding, and vaginal discharge. Cardiovascular symptoms included
increased blood pressure and elevated cholesterol. Gastrointestinal symptoms
included diarrhea, nausea, and abdominal pain. Cognitive symptoms included
difficulty in remembering and difficulty in concentrating.

L.S. Schwartzberg et al. / The Breast 18 (2009) 78–8382
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on the etiology of musculoskeletal symptoms from AIs and on the
control of such symptoms to promote adherence and continuation
of first-line therapy.
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