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B reast cancer is the most common cancer
among American women, with an esti-
mated 207 090 new cases and 39 840

breast cancer-related deaths in 2010.1 Many ear-
ly-stage breast cancer patients will receive adju-
vant chemotherapy following surgical resection,
to reduce their risks of recurrence. Currently,
anthracycline-based chemotherapy in combination
with cyclophosphamide and/or taxane is one of the
commonly prescribed adjuvant regimens for early-
stage breast cancer and for anthracycline-naive
stage IV breast cancer, although taxane-based reg-
imens are increasingly prominent.2,3 Nausea and
vomiting are commonly known adverse effects of
anthracycline and cyclophosphamide, occurring
in approximately 40%-80% of all patients. De-
spite the development of drugs such as aprepi-
tant, nausea and vomiting continue to be signif-
icant and distressing side effects of adjuvant
chemotherapy.4

The main risk factor for the severity of che-
motherapy-induced nausea and vomiting (CINV)
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s the emetogenic potential of the chemotherapeu-
ic agents.5 However, several patient-related risk
actors have been identified, such as other medical
isorders, alcohol intake, motion sickness, de-
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CINV in Asian Women with Breast Cancer Receiving Anthracycline
young age, and genetic makeup.6-16 A paucity of research
exists regarding the impact of ethnicity on CINV.

The purpose of this study was to evaluate a clinical obser-
vation that Asian women with breast cancer receiving an-
thracycline-based chemotherapy experience more CINV than
their non-Asian counterparts. The findings of this study,
although suggestive rather than definitive, can hopefully be
used to motivate the development of ethnicity-specific con-
siderations for CINV counseling and antiemetic regimens for
breast cancer patients receiving highly emetogenic chemo-
therapy regimens.

METHODS
A retrospective chart review was utilized for this study.17

Data were extracted from the medical records of patients with
all stages of breast cancer who were consecutively seen at City
of Hope Medical Center for treatment with anthracycline-
based regimens. Permission to conduct the study was obtained
from the Institutional Review Board (IRB) at City of Hope in
accordance with the Health Insurance Portability and Ac-
countability Act.

The study consisted of a chart review of the target popu-
lation of 358 women with breast cancer who received che-
motherapy with doxorubicin and cyclophosphamide plus or
minus paclitaxel or docetaxel at City of Hope between 2004
and 2008. Patients were evaluated for CINV prior to each
chemotherapy; however, in this study only the data following
first chemotherapy and prior to second chemotherapy were
collected and analyzed. This time period was chosen to in-
clude patients who received aprepitant, which was approved
by the Food and Drug Administration in 2004. Included in
this population were all women aged 18 years and over, of all
races, and with stage I, II, III, and IV breast cancer who were
offered anthracycline-based chemotherapy. Excluded were
women who presented with other concurrent cancers that
may contribute to CINV, such as brain tumors, gastrointes-
tinal cancer, and gynecological cancer.

Procedure

The study patients were selected from the City of Hope
registry. The information recorded included the patient’s
place of birth, race, weight, medical history, history of depres-
sion, alcohol intake, marital status or presence of significant
others, religion, age, insurance status, education level, CINV,
and whether the patient received aprepitant as part of the
antiemetic regimen.

Nausea was considered clinically important if an action for
treatment modification or future prevention of clinically im-
portant CINV was taken. For the purpose of this study, CINV
was graded as “clinically important” if other antiemetics were
added to the current antiemetic regimen, the patient had a
reduction in chemotherapy dose, or the treatment was de-
layed or discontinued due to CINV only. The measuring
instrument may be interpreted differently between physicians,
which may skew the grading of CINV; therefore, patients

experiencing grades 2, 3, 4, and 5 CINV were grouped to- r
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ether. Patients who received treatment modification related
o other reasons, such as severe myelosuppression, were ex-
luded from the study. However, there were no changes in
reatment related to other reasons for any of the patients in
he study. Any information not already recorded or entered
nto the medical record at the time of the IRB approval was
ot utilized for the proposed study.

tatistical Analysis

Prior to analysis, the data were examined for accuracy of
ata entry and missing values. Univariate descriptive statistics
ere used to present the demographic data of the patient
opulation. Chi-squared and t test analyses were used to
etermine the relationship between the patient variables and
linically important CINV. Logistic regression was used to
etermine the predictors of clinically important CINV.18 Lo-
istic regression was also used to determine odds ratio esti-
ates using a multivariate model of all patient variables. The

esults were obtained using backward stepwise regression and
hen reentering each dropped variable in the final model.
tatistical software included R (v. 2.12.1, www.r-project.org)
nd Statistical Package for the Social Sciences, version 17.0
SPSS, Inc., Chicago, IL).

ESULTS
Data from 358 women were collected and evaluated. The

ean age of the patients was 49 years (range 25–72). More
han half of the patients (51.4%) were diagnosed with stage II
reast cancer, with lower frequencies of stage III (34.1%),
tage I (12.6%), and stage IV (2.0%). The majority of patients
70.1%) received treatment that included a combination of
oxorubicin (Adriamycin) and cyclophosphamide (AC) che-
otherapy given every 2 weeks, dose-dense. Other therapies

eceived by study patients were AC every 3 weeks (19.0%), a
ombination of AC and docetaxel (8.1%), and weekly AC
2.8%). Patients whose chemotherapy included only AC re-
eived subsequent paclitaxel but were evaluated for CINV
nly during the time they were receiving AC. All patients
eceived growth factors as part of their treatment for preven-
ion of myelosupporession per National Comprehensive Can-
er Network guidelines.19

The characteristics of the patients are shown in Table 1,
ith the exception of motion sickness as it was not available

n the patient charts.The majority of these patients were
aucasian (45%), with the remainder being Hispanic (27.7%),
sian (19.8%), and African American (7.5%). The Asian group
as predominantly comprised of Chinese patients (29.2%) and
aiwanese patients (25.0%), with less frequently Vietnamese,
ilipino, Korean, and others (Table 2).

Despite the introduction of the newer antiemetic aprepi-
ant during the study period, 25.7% (92/358) of all consecu-
ive patients with breast cancer receiving treatment with a
hemotherapy regimen that included anthracycline experi-
nced severe nausea and/or vomiting. Of the patients who did
ot receive aprepitant, 36% experienced severe nausea (odds

atio [OR] � 0.51, 95% confidence interval [CI] 0.30–0.87;
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� .05). When specifically looking at ethnicity, we found
hat in non-Asian patients 22.0% (62/286) experienced clin-
cally important CINV vs 40% (29/72) of their Asian coun-
erparts (OR � 2.44, 95% CI 1.40–4.21; P � .01). The
esults of the univariate analysis are presented in Table 3.

No alcohol use was reported in 61/72 (85%) Asians and
98/286 (69%) in non-Asians. This is statistically significant
P � .01). However, alcohol (none vs other) did not play a
ole in CINV in either univariate or multivariate analysis. In
act, 28% of the patients with no CINV reported having
onsumed alcohol, and 26% of the patients with clinically
mportant CINV reported consuming alcohol. Only 3 pa-
ients reported taking more than 1 drink a day, which may
ave limited the impact of alcohol consumption in this pa-
ient population.

In a multivariate model, Asian descent remained a statis-
ically significant independent predictor for clinically impor-
ant CINV (OR � 2.12, 95% CI 1.18–3.81). In addition,
rivate vs public insurance, younger age (�50), and gastro-

able 1

ample Characteristics (N � 358) (continued)
CHARACTERISTICS N PERCENT

Marital status

Married 237 66.2

Single 66 18.4

Divorced 36 10.1

Widow 16 4.5

Significant other 3 0.8

History of depression

No history 319 89.1

History 39 10.9

Severe CINV

Present 92 25.7

Absent 266 74.3

bbreviations: AC, doxorubicin (Adriamycin)/cyclophosphamide; CINV, chemotherapy-in-

uced nausea and vomiting; GERD, gastroesophageal reflux disease; TAC, paclitaxel (Taxol)/

oxorubicin (Adriamycin)/cyclophosphamide.

able 2

isribution of Place of Origin for the Asian group
PLACE OF ORIGIN FREQUENCY PERCENT

China 21 29.2

Hawaii 1 1.4

Indonesia 2 2.8

Japan 2 2.8

Korea 7 9.7

Philippines 9 12.5

Tailand 1 1.4

Taiwan 18 25.0

Vietnam 11 15.3
Table 1

Sample Characteristics (N � 358)
CHARACTERISTICS N PERCENT

Aprepitant

Present 271 75.7

Absent 87 24.3

Insurance

Private 214 59.8

State/federal 144 40.2

Stage

I 45 12.6

II 184 51.4

III 122 34.1

IV 7 2.0

Treatment

AC every 2 weeks 251 70.1

AC every 3 weeks 68 19.0

AC every week 10 2.8

TAC 29 8.1

Education

High school or less 223 62.3

More than high school 135 37.7

Age (years)

�50 206 57.5

�50 152 42.5

Race

Caucasian 161 45.0

African American 27 7.5

Asian 71 19.8

Hispanic 99 27.7

Medical history

Present 87 24.3

Absent 271 75.7

Hypo-/hyperthyroidism 39 10.9

Diabetes 33 9.2

Addison disease 0 0

Liver dysfunction 0 0

Hernia 2 0.6

Parathyroidism 1 0.3

Irritable bowel
syndrome

1 0.3

GERD 20 5.6

Pelvic ulcerative disease 0 0

Crohn disease 0 0

Religion

Christian 278 77.7

Jewish 12 3.4

Buddhist 19 5.3

Muslim 3 0.8

Atheist 1 0.3

Other 45 12.6

Alcohol intake

None 259 72.3

�1 drink per day 96 26.8
Total 72 100
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sophageal reflux disease (GERD) remained in the multivar-
ate model as predictors of clinically important CINV (see
able 4).Additionally, of the 87 patients who did not receive
prepitant, 23 (26.4%) had state/federal insurance (the re-
ainder had private insurance); and of the 271 patients who

eceived aprepitant, 121 (44.7%) had state/federal insurance,
hich is a significantly higher proportion (P � .01 Fisher’s
xact test). We also reviewed the effect of body surface area
BSA) on CINV due to the lower BSA of Asian patients
ompared to non-Asians (1.62 vs 1.85, P � .001). We inves-
igated the potential role of dosing, specifically the more
requent use of reduced dosing (based on lower than actual
SA) in non-Asians compared to Asians (31% vs 14%, P �

01). However, neither the difference between “actual” and
used” BSA (on a continuous scale) nor dichotomization into
reduced” vs “not reduced” altered the final multivariate
odel. The remaining variables were not found to be statis-

ically significant predictors of CINV.

ISCUSSION
This study provides provocative evidence that ethnicity

ay play an important role in the development of clinically
mportant CINV, although there are several limitations that
ould potentially affect its validity. Since the data were not
ollected prospectively in a standardized fashion, the charting
ay potentially have been influenced by physician bias and

he percentages reported may be a misrepresentation of the
rue values. In addition, the grading of clinically important
INV was based on the modification of the treatment due to

able 3

nivariate Analysis (continued)

PREDICTOR INCIDENCE OF CINV
OR

(UNIVARIATE) 95% CI

Alcohol

None 67/259 (25.9%) 0.908 0.550–1.700

�1 drink/day 24/96 (25.0%)

�1 drink/day 0/3 (0%)

bbreviations: AC, doxorubicin (Adriamycin)/cyclophosphamide; CI, confidence interval;

INV, chemotherapy-induced nausea and vomiting; GERD, gastroesophageal reflux disease;

R, odds ratio; TAC, paclitaxel (Taxol)/doxorubicin (Adriamycin)/cyclophosphamide.

Married vs others.

Judeo-Christian vs others.

P � .05, ** P � .01.

able 4

ultivariate Predictors (P � .05)
PREDICTOR OR 95% CI

Asian 2.12 (1.18–3.81)

Insurance (private) 2.13 (1.23–3.78)

Age �50 3.62 (2.05–6.69)

GERD 3.32 (1.15–9.31)

bbreviations: CI, confidence interval; GERD, gastroesophageal reflux disease; OR, odds
Table 3

Univariate Analysis

PREDICTOR INCIDENCE OF CINV
OR

(UNIVARIATE) 95% CI

Age (years)

�50 72/206 (35%) 3.76** 2.19–6.73

�50 19/152 (13%)

Asian

Yes 29/72 (40%) 2.44** 1.40–4.21

No 62/286 (22%)

Chemotherapy

AC 2 weeks 60/251 (24%) Baseline —

AC 3 weeks 19/68 (28%) 1.20 0.661–2.23

AC weekly 6/10 (60%) 4.78* 0.32–19.21

TAC 6/29 (21%) 0.83 0.30–2.02

Depression

Yes 10/39 (27%) 1.01 0.45–2.11

No 81/319 (25%)

Diabetes

Yes 2/33 (6%) 0.17* 0.03–0.58

No 89/325 (27%)

Education

�High school 39/135 (29%) 1.34 0.82–2.16

�High school 52/223 (23%)

Aprepitant

Yes 60/271 (22%) 0.51* 0.30–0.87

No 31/87 (36%)

GERD

Present 8/20 (40%) 2.05 0.78–5.12

Absent 83/338 (25%)

Insurance

Private 69/214 (32%) 2.60** 1.56–4.60

Public 22/144 (15%)

Marital status

Married 66/236 (28%) 1.51a 0.90–2.58

Divorced 7/36 (19%)

Single 16/66 (24%)

Widow 1/17 (6%)

Other 1/3 (33%)

Medical history

Present 18/87 (21%) 0.71 0.39–1.25

None 73/271 (27%)

Religion

Christian 65/278 (23%) 0.55*b 0.31–0.98

Jewish 2/12 (17%)

Buddhist 8/19 (42%)

Atheist 1/1 (100%)

Muslim 1/3 (33%)

Other 14/45 (31%)

Stage

I–II 65/229 (28%) 1.57 0.94–2.67

III–IV 26/129 (20%)

Weight

�70 kg 60/271 (22%) 0.50** 0.31–0.81
atio.
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patient report of CINV rather than on the National Cancer
Institute’s Common Terminology Criteria for Adverse Event
toxicity grading guidelines.20

Patients in this study were chosen consecutively; thus,
there may have been an unequal distribution of patient-
related variables. Finally, the patient population consisted
only of those patients treated at City of Hope in Duarte,
California, with a certain population distribution at a specific
time (2004-2008). It is likely that patient populations evalu-
ated elsewhere at a different point in time would possess
different characteristics.

The finding that Asian women may be more susceptible
to CINV resulting from chemotherapy is in keeping with a
number of reported observations. Although the underlying
physiological mechanism in different ethnicities has not
been fully elucidated, many studies have identified ethnic
differences that may alter pharmacokinetics; and there is
some evidence suggesting that Asian patients may experi-
ence slower drug clearance and increased susceptibility to
certain drug toxicities. Several studies have also noted
that Asians experience more motion sickness and flu-
orescein dye–induced nausea and vomiting than non-
Asians.9,10,12,21,22 In addition, early pharmacogenetic
findings suggest that genetic polymorphism may affect pa-
tients’ response to antiemetic therapy following chemo-
therapy. For example, patients who have been identified as
ultrarapid metabolizers of the isoenzyme CYP2D6 have a
significantly higher frequency of CINV following adminis-
tration of odansetron or tropisetron.7 While the ultrarapid
metabolizer does not account for the 20% difference in the
severity of nausea and vomiting in Asians, it can explain
some of the difference. The prevalence of CYP2D6 poor
metabolizers is approximately 7.7% in Caucasian Ameri-
cans, 1.9%-7.3% in African Americans, 0%-1.2% in
Asians, and 2.2%-6.6% in Hispanics.23 A recent study
showed that Chinese appear to be more vulnerable to
CINV compared to Indians and Malays in Malaysia.24

Hence, it is plausible to suggest that careful monitoring for
ethnicity-specific adverse events and providing ongoing
ethnicity-specific patient education and support will aid
health-care professionals in enhancing the quality of life
for their Asian patients with breast cancer undergoing
emesis: results of the 2004 Perugia International tailored antiemetic treatm
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Clearly, studies that address genetic factors and cultural
r social factors are necessary to fully dissect all of the
ariables that influence the severity of chemotherapy tox-
cities. In the case of Asian women undergoing chemother-
py for breast cancer, further prospective studies will be
ecessary to determine whether and how Asian-specific
enetic elements influence a propensity toward certain
dverse events. Such studies will be challenging to design,
owever, since genetic factors are difficult to separate from
ultural factors that may also influence reactions to ther-
py. In any case, the results of this study are a start toward
n approach to individualized care in which health-care
rofessionals in breast oncology would consider the influ-
nce of ethnicity and cultural background in managing the
oxicities of chemotherapy.

Patients with private insurance were found to experience
ore clinically important CINV than those who had state/

ederal insurance. This may be in part because patients who
ad state/federal insurance were more likely to get the aprepi-
ant as part of their antiemetic regimen. Traditionally, this
as not been the case and may reflect on the current health-
are system. Another plausible reason is that patients with
rivate insurance are more likely to be employed and have all
f the attendant stresses.

In conclusion, we have presented thought-provoking evi-
ence that Asian women are more subject to CINV during
nthracycline-based chemotherapy for breast cancer than are
on-Asians. This study has thus revealed ethnic differences in
he experience of toxic side effects of chemotherapy during
upportive care of cancer patients. These findings are sugges-
ive of the need for more individualized patient care, although
dditional studies are needed to further elucidate this inter-
sting observation.
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