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ABSTRACT

BACKGROUND: There are little prevalence data in the literature on nonad-
herence to outpatient antiemetic regimens for prophylaxis of chemother-
apy-induced nausea and vomiting (CINV). It is unclear whether adherence 
with outpatient antiemetic regimens is associated with better CINV control. 
Our previous survey research supports the work of clinical pharmacists 
in collaborative practice with medical oncologists in improving adherence 
with antiemetic therapy in women undergoing highly emetic chemotherapy 
for breast cancer.

OBJECTIVES: To (a) evaluate the impact of adherence to delayed antiemet-
ics (days 2-4 following anthracycline-based chemotherapy) on CINV control 
in breast cancer patients after anthracycline-based chemotherapy and (b) 
identify patient-related factors associated with nonadherence to delayed 
antiemetics.

METHODS: A single-center, prospective, observational study was con-
ducted from December 2006 to January 2011 in breast cancer patients 
receiving anthracycline-based chemotherapy (doxorubicin or epirubicin) 
and antiemetics at the National Cancer Centre Singapore (NCCS), the larg-
est ambulatory cancer center in Singapore. Included patients were aged 
21 years or older with confirmed diagnoses of breast cancer and receiving 
anthracycline-containing chemotherapy with antiemetics. Patients were 
excluded if they (a) were diagnosed with intestinal obstruction or received 
concurrent radiotherapy that predisposed them to nausea and vomiting, 
(b) had vomited in the 24 hours preceding chemotherapy, or (c) had brain 
metastases that would impair their judgment. Patients documented in a 
standardized diary their emesis events, severity of nausea, use of rescue 
therapy with metoclopramide, and compliance with dose instructions for 
antiemetic drug therapy for 5 days: day 1 was the day of chemotherapy 
and first day of antiemetic therapy, and day 5 was the day after completion 
of delayed antiemetic therapy (days 2-4). Three definitions were used to 
describe the CINV outcomes: (a) complete response (no emetic episodes 
and no rescue therapy); (b) complete protection (no emetic episodes, no 
rescue therapy, and no significant nausea [Likert score 2 or less]); and (c) 
complete control (no emetic episodes, no rescue therapy, and no nausea). 
The delayed (days 2-5 post-chemotherapy) phase of these endpoints was 
analyzed. Nonadherence was defined as missing at least 1 dose of the 
delayed antiemetics from the prescribed regimen. Pearson chi-square or 
Fisher’s exact tests and multiple logistic regression analysis were used to 
assess the relationship between adherence and CINV outcomes. 

RESULTS: Of 519 eligible patients, 88 (17.0%) patients declined partici-
pation; 35 (6.7%) were lost to follow-up; and another 35 (6.7%) were 
excluded due to the absence of therapy with delayed antiemetics accord-
ing to guideline protocol. Of the 361 (69.6%) patients included in the final 
analysis, the mean (SD) age was 50.0 (8.9); the majority was Chinese 
(80.1%) and diagnosed with stage 2 or higher breast cancer (88.1%). A 
total of 152 patients (42.1%) self-reported nonadherent use of delayed 
antiemetics. Among all the nonadherent patients (n = 152), 16.4% (n = 25) 

RESEARCH

achieved complete control; 34.2% (n = 52) achieved complete protection; 
and 58.6% (n = 89) achieved complete response, compared with rates 
of 26.8% (n = 56), 39.7% (n = 83), and 62.7% (n = 131), respectively, for 
adherent patients (n = 209). The rate of adherence to dexamethasone, 
which was prescribed for all study patients, was low (62.6%). After adjust-
ing for potential confounders (ethnicity, educational level, and disease 
stage), adherent patients were more likely to achieve complete control of 
CINV (adjusted odds ratio = 1.74, 95% CI = 1.01-3.01, P = 0.048). Among 
the demographic and CINV risk-factor variables, higher education,  alcohol 
consumption, and prior exposure to other (nonanthracycline-based) chemo-
therapy regimens were associated with nonadherence (P < 0.05).

CONCLUSIONS: Although 42% of breast cancer patients receiving anthra-
cycline-based chemotherapy were nonadherent with the dose administra-
tion protocol for post-chemotherapy antiemetic therapy, there was no 
significant difference in control of CINV compared with adherent patients 
except for the category of complete CINV control, defined as no nausea, no 
emesis, and no use of the rescue medication metoclopramide.
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•	Despite	 improved	knowledge	of	 the	pathophysiology	of	 chemo-
therapy-induced	 nausea	 and	 vomiting	 (CINV)	 and	 advances	 in	
the	 range	 of	 antiemetics,	 complete	 avoidance	 of	 CINV	 has	 not	
been	achieved.	

•	To	our	knowledge,	no	previous	research	has	described	the	impact	
on	 CINV	 control	 due	 to	 poor	 adherence	 to	 antiemetics.	 It	 is	
hypothesized	that	poor	adherence	to	delayed	antiemetics	can	lead	
to	poor	control	of	CINV	in	patients	with	breast	cancer.

•	Our	previous	study	(Shih	et	al.	2009)	performed	at	the	National	
Cancer	 Centre	 Singapore	 (NCCS)	 found	 an	 adherence	 rate	 of	
approximately	65%	to	delayed	antiemetics	prescribed	to	91	breast	
cancer	patients	who	received	adjuvant	doxorubicin	and	cyclophos-
phamide	from	December	2006	to	December	2007.	The	previous	
study	 found	 2	 factors	 related	 to	 acute	 nausea	 (day	 1	 of	 chemo-
therapy)	but	not	delayed	nausea:	(a)	self-report	of	anxiety	and	(b)	
self-report	of	prior	history	of	chemotherapy-induced	nausea.

•	In	 a	 survey	 of	 20	medical	 oncologists	 at	NCCS	 by	Chan	 et	 al.	
(2008),	 the	 majority	 (75%)	 indicated	 that	 clinical	 pharmacists	
could	 provide	 collaborative	 care	 in	 improving	 adherence	 with	
antiemetic	therapy	in	patients	receiving	highly	emetic	chemother-
apy,	since	they	could	identify	the	areas	of	antiemetics	utilization	
within	the	institution	that	needed	refinement.

What is already known about this subject
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Breast	cancer	is	the	most	common	malignancy	in	women	
worldwide.1	Most	patients	receive	anthracycline-contain-
ing	 chemotherapy	 regimens,	 consisting	of	 an	 anthracy-

cline	 and	 cyclophosphamide,	 which	 possesses	 high	 (greater	
than	90%)	risk	of	emesis.2-6	Failure	to	control	chemotherapy-
induced	 nausea	 and	 vomiting	 (CINV)	 can	 lead	 to	 unwanted	
complications,	 such	 as	 anorexia,	 malnutrition,	 dehydration,	
and	acid-base/electrolyte	imbalances,7	which	may	subsequently	
lead	to	extended	hospitalization	stays,	increased	financial	bur-
den	and	distress,	and	significantly	impact	quality	of	life.7,8

Despite	 improved	 knowledge	 of	 CINV	 pathophysiology	
and	advances	in	the	range	of	antiemetics,	complete	avoidance	
of	 CINV	 has	 not	 been	 achieved.3,9	 Emetogenicity	 of	 the	 che-
motherapy	 regimens	contributes	 to	exacerbating	one’s	 risk	of	
CINV.	 However,	 nonadherence	 to	 antiemetics	 may	 also	 play	
a	 possible	 role	 in	 CINV	 control.10	 Although	 nonadherence	
to	 antiemetics	 is	 not	 well	 studied,	 nonadherence	 to	 chemo-
therapy	has	been	found	to	be	prevalent	among	young	patients	
with	 breast	 cancer.11	 The	 bulk	 of	 this	 nonadherent	 behavior	
is	 usually	 unintentional	 (e.g.,	 forgetting	 to	 take	medications).	
However,	other	factors	such	as	medication	side	effects,	incon-
venience,	and	difficulty	in	swallowing	the	tablets	also	contrib-
ute	to	nonadherence.11	The	extent	of	nonadherence	to	delayed	
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antiemetics	and	its	impact	on	CINV	are	not	well	documented	
in	 literature.	 In	 our	 previous	 study	 of	 adherence	 to	 delayed	
antiemetics,	we	 found	that	patients	aged	49	years	or	younger	
were	less	adherent	to	their	antiemetics	(55%)	than	those	aged	
50	years	or	older	(75%).3

Many	 chemotherapy	 regimens	 do	 not	 lead	 to	 substantial	
CINV	in	the	delayed	phase.	In	clinical	practice,	many	patients	
tend	 to	 neglect	 taking	 their	 delayed	 antiemetics	 until	 they	
suffer	 from	 this	 toxicity.	 They	 do	 not	 realize	 that	 antiemetic	
therapy	can	prevent	the	manifestation	of	CINV	and	its	severe	
consequences.	Nonadherence	to	delayed	antiemetics	may	nega-
tively	 impact	CINV	control.	However,	 there	 is	 a	potential	 for	
oncology	 pharmacists	 to	work	 collaboratively	with	 physician	
oncologists	 to	 address	 this	 issue	 of	 antiemetic	 nonadherence	
more	effectively.	In	a	previous	study	describing	the	perceptions	
of	 20	 medical	 oncologists	 regarding	 the	 factors	 influencing	
their	 prescribing	 of	 antiemetics	 for	 CINV	 in	 our	 institution,	
the	 majority	 (75%)	 indicated	 that	 pharmacists’	 counseling	
in	 collaboration	with	 supportive	 treatment	 care	was	 effective	
for	 improving	CINV	control,	 since	 the	pharmacists	would	be	
able	 to	 identify	 areas	 of	 antiemetics	 utilization	 that	 needed	
refinement.12	 In	this	study,	we	hypothesized	that	poor	adher-
ence	to	delayed	antiemetics	can	lead	to	poor	control	of	CINV.	
Therefore,	this	study	was	conducted	to	evaluate	rates	of	adher-
ence	to	antiemetic	drugs	among	breast	cancer	patients	treated	
with	 anthracycline-based	 chemotherapy.	 We	 also	 aimed	 to	
identify	 risk	 factors	 associated	 with	 suboptimal	 adherence	
to	 antiemetic	 regimens	 in	 this	 population.	 Additionally,	 this	
follow-up	study	was	designed	to	overcome	the	methodological	
flaws	of	a	previous	study	that	we	performed.3

■■  Methods
Study Design and Patients
The	 present	 study	 used	 a	 single-center,	 prospective,	 obser-
vational	 design	 and	 was	 conducted	 from	December	 2006	 to	
January	2011	at	the	National	Cancer	Centre	Singapore	(NCCS).	
NCCS	 is	 the	 largest	 ambulatory	 cancer	 center	 in	 Singapore,	
and	it	treats	two-thirds	of	the	solid	tumor	patients	in	the	coun-
try.	This	 study	was	 approved	by	 the	 SingHealth	 Institutional	
Review	Board.	Signed	informed	consent	was	obtained	from	all	
patient	participants.	

Included	 patients	 were	 aged	 21	 years	 or	 older	 with	 con-
firmed	diagnoses	of	breast	cancer	and	receiving	anthracycline-
based	 (doxorubicin	 or	 epirubicin)	 chemotherapy	 regimens	
with	antiemetics	(Figure	1).	Patients	were	required	to	be	able	
to	read	and	understand	English/Mandarin	and	to	provide	writ-
ten	consent	to	participate	in	the	study.	Patients	were	excluded	
if	they	were	diagnosed	with	intestinal	obstruction	or	receiving	
concurrent	 radiotherapy	 that	 predisposed	 them	 to	 nausea	 or	
vomiting	 (NV),	 had	 vomited	 in	 the	 24	 hours	 preceding	 che-
motherapy,	 or	 had	 brain	metastases	 that	 would	 impair	 their	
judgment.	

•	A	 substantial	proportion	of	breast	 cancer	patients	 (42.1%)	were	
nonadherent	 to	 their	 delayed	 (days	 2-4)	 antiemetic	 regimens,	
compared	with	36.3%	(n	= 	33/91)	in	our	previous	study	(Shih	et	
al.	2009);	91	patients	from	the	previous	study	were	included	in	
the	present	study	(n	=	361).	

•	Compared	 with	 the	 previous	 study	 by	 Shih	 et	 al.,	 the	 present	
study	is	more	representative	of	present	clinical	practice	for	man-
aging	 CINV	 by	 examining	 the	 relationship	 between	 adherence	
and	3	outcome	measures	of	the	degree	of	control	of	CINV:	com-
plete	response	(no	emesis	and	no	rescue	therapy	[with	metoclo-
pramide],	nausea	not	assessed);	complete	protection	 (no	emesis	
and	 no	 rescue	 therapy,	 no	 significant	 nausea);	 and	 complete	
control	(no	emesis,	no	rescue	therapy,	and	no	nausea).

•	Higher	 educational	 level,	 use	 of	 alcohol,	 and	 prior	 exposure	
to	 other	 (nonanthracycline-based)	 chemotherapy	 regimens	
were	 associated	 with	 greater	 rates	 of	 nonadherence	 (P =	0.006,	
P =	0.021,	and	P =	0.028,	 respectively).	Patients	who	were	adher-
ent	 to	antiemetics	were	more	 likely	 to	achieve	complete	control	
of	CINV	 from	delayed	 antiemetic	 therapy	 compared	with	 non-
adherent	patients	(adjusted	odds	ratio	=	1.74,	95%	CI	=	1.01-3.01,	
P =	0.048).

•	The	rate	of	adherence	was	higher	for	aprepitant	(93.9%)	than	for	
granisetron	 (71.0%,	 P =	0.003).	 The	 rate	 of	 adherence	 to	 dexa-
methasone,	which	was	prescribed	for	all	study	patients,	was	low	
(62.6%).

What this study adds
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Antiemetic Treatment
Antiemetic	management	 was	 regulated	 by	 a	 guideline	 estab-
lished	 by	 the	 NCCS	 Pharmacy	 and	 Therapeutics	 Committee	
in	which	standardized	prophylactic	antiemetic	regimens	com-
posed	of	a	serotonin	antagonist	and	dexamethasone	were	given	
to	 patients	 for	 prevention	 of	 acute	 and	 delayed	 CINV	 with	
anthracycline-based	regimens.3	Due	to	the	high	cost	of	aprepi-
tant,	with	most	patients	unable	to	afford	expensive	medications	
because	 of	 lack	 of	 insurance	 coverage,	 our	 clinical	 guideline	
differed	from	the	American	Society	of	Clinical	Oncology	guide-
lines	 (2011),	 which	 recommend	 aprepitant-based	 antiemetic	
regimens	as	first-line	prophylaxis	for	all	highly	emetogenic	che-
motherapy	 regimens.2	 At	 NCCS,	 aprepitant-based	 antiemetic	
regimens	 are	 recommended	 as	 first-line	 prophylaxis	 only	 for	
cisplatin-based	 chemotherapy	 regimens,	 but	 the	 aprepitant-
based	 antiemetic	 regimen	 could	 also	 be	 prescribed	 based	 on	
risk	factor	assessments	by	oncology	clinicians	(e.g.,	poor	con-
trol	of	CINV	in	a	previous	chemotherapy	cycle).	A	1-week	sup-
ply	 (20	 tablets)	of	 the	dopamine	antagonist,	metoclopramide,	
was	 given	 as	 needed	 for	 rescue	 therapy	 for	 breakthrough	
emesis	(Table	1).

Data Collection
On	the	day	of	chemotherapy	(day	1),	patients	were	assessed	via	
patient	 interview	for	demographics,	prescribed	chemotherapy	
regimen	and	antiemetics,	 and	CINV	risk	 factors.	Risk	 factors	
included	 gender,	 age,	 alcohol	 consumption,	 and	 history	 of	
motion	sickness,	morning	sickness,	and	CINV.4,13	A	standard-
ized	diary	(Appendix)	was	provided	for	documentation	of	any	
CINV	 events	 and	 antiemetic	 usage,	 starting	 from	 the	 day	 of	
chemotherapy	for	5	days	(i.e.,	for	1	additional	day	following	4	

days	of	antiemetic	therapy).	This	diary	method	to	assess	CINV	
has	been	used	in	previous	research	in	our	local	cancer	popula-
tion.14,15	 Information	 obtained	 from	 patients	 included	 the	 (a)	
number	of	vomiting	episodes	(separated	by	at	least	1	minute);	
(b)	nausea	intensity	(0-10	Likert	scale	representing	no	nausea	
and	 overwhelming	 nausea,	 respectively);	 (c)	 period	 of	 day	
(morning,	noon,	evening,	night)	in	which	delayed	and	rescue	
antiemetics	were	administered;	and	(d)	any	unscheduled	visits	
to	 clinics/hospitals	 due	 to	 CINV.	 A	 follow-up	 telephone	 call	
was	made	by	1	of	3	pharmacist	investigators	5	days	after	che-
motherapy	to	obtain	this	information.

Outcome Measurements
Due	 to	 the	 short	 duration	of	 delayed	 antiemetic	prophylaxis,	
adherence	was	defined	 as	 the	 completion	of	 all	 delayed	 anti-
emetics	 on	 days	 2-4	 as	 prescribed.	 The	 patient	 self-reported	
antiemetic	 use	 was	 compared	 with	 the	 patient-specific	 dose	
administration	 instructions	 on	 the	 antiemetic	 prescription	
for	 each	 patient.	 Patients	 recorded	 for	 every	 antiemetic	 drug	
whether	 they	 had	 taken	 the	 drug	 in	 the	 morning,	 noon,	
evening,	or	night.	Missing	at	least	1	dose	of	the	delayed	anti-
emetics	from	the	prescribed	regimen	(Table	1)	was	defined	as	
nonadherence.	Because	patients	were	administered	their	acute	
antiemetics	 by	 the	 ambulatory	 clinic	 nurses,	 there	 were	 no	
incidents	of	nonadherence	in	the	acute	phase.	

Incidents	of	 acute	NV	were	defined	as	a	Likert	 score	of	 at	
least	1	for	nausea	or	at	least	1	vomiting	episode	on	day	1	(i.e.,	
the	 day	 of	 chemotherapy),	 while	 those	 for	 delayed	 NV	were	
similarly	defined	 for	 any	day	between	days	2	 to	5	days	 after	
chemotherapy.	 Vomiting	 episodes	 were	 graded	 by	 the	 inves-
tigators	 according	 to	 the	 National	 Cancer	 Institute	 Common	
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FIGURE 1 Patient Selection Flowchart

Breast cancer patients 21 years and above receiving 
anthracycline-based regimens and antiemetics 

N = 519
• Patients unable to read and understand English/Mandarin: n = 0 
• Patients diagnosed with intestinal obstruction: n = 0
• Patients receiving concurrent radiotherapy: n = 0
• Patients who vomited 24 hours preceding chemotherapy: n = 0
• Patients with brain metastasis: n = 0
• Patients rejecting participation: n = 88
• Patients lost to follow-up: n = 35

Total patients excluded: n = 123

Excluded

Patients who completed study
n = 396

Excluded

Patients included in final analysis 
n = 361

• Patients not prescribed delayed antiemetics: n = 8
• Patients not on study antiemetic regimens: n = 27

Total patients excluded from analysis: n = 35

http://jco.ascopubs.org/content/29/31/4189.full
http://www.scribd.com/doc/34833156/Application-of-Unsupervised-Learning-in-Clinical-Oncology-Practice-%E2%80%93-Exploring-Anxiety-Characteristics-in-Chemotherapy-Induced-Nausea-and-Vomiting-thr
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Terminology	Criteria	for	Adverse	Events	(version	3),	based	on	
the	patient	descriptions	reported	during	the	telephone	calls.16 
Self-rated	nausea	intensity	scores	were	categorized	as	0	(none),	
1-3	(mild),	4-6	(moderate),	and	7-10	(severe).3 

Three	 composite	 endpoints	 were	 used	 for	 the	 analysis	 of	
CINV	outcomes:17-19	(a)	complete	response	(no	emetic	episodes	
and	 no	 rescue	 therapy);	 (b)	 complete	 protection	 (no	 emetic	
episodes,	no	rescue	therapy,	and	no	significant	nausea	[Likert	
score	2	or	less]);	and	(c)	complete	control	(no	emetic	episodes,	
no	 nausea,	 and	 no	 rescue	 therapy).	 These	 endpoints	 were	
stricter	and	more	clinically	relevant	than	the	simpler	outcomes	
of	 “nausea”	 and	 “vomiting”	 that	 were	 used	 in	 our	 previous	
study;	 the	present	 study’s	 outcomes	 accounted	 for	use	 of	 the	
prescribed	rescue	antiemetic	(i.e.,	metoclopramide).	The	main	
difference	 among	 these	 endpoints	 was	 the	 degree	 of	 nausea	
severity—complete	 response	 accounted	 only	 for	 vomiting,	
complete	protection	accounted	 for	nausea	 scores	of	2	or	 less,	
and	 complete	 control	 accounted	 for	no	nausea	 (i.e.,	 scores	of	
0).	The	delayed	 (days	2-5	post-chemotherapy)	phase	of	 these	
endpoints	was	analyzed,	since	there	were	no	incidents	of	non-
adherence	in	the	acute	phase.

For	 purposes	 of	 determining	 the	 associations	 between	
adherence	and	the	CINV	endpoints,	the	proportions	of	patients	
who	were	adherent	and	nonadherent	to	their	antiemetics	and	
also	 achieved	 the	 composite	 endpoints	were	 calculated	using	
the	following	formulae:

Proportion	of	adherent	patients	with	delayed	CINV	end-
point	(complete	response,	complete	protection,	complete	
control)	on	an	antiemetic	regimen	(standard,	aprepitant-
based,	 or	 both)	=	number	 of	 adherent	 patients	 on	 that	
regimen	with	delayed	CINV	endpoint	÷	total	number	of	
adherent	patients	on	that	regimen	×	100%	

Proportion	of	nonadherent	patients	with	delayed	CINV	
endpoint	(complete	response,	complete	protection,	com-
plete	control)	on	an	antiemetic	regimen	(standard,	apre-
pitant-based,	or	both)	=	number	of	nonadherent	patients	
on	 that	 regimen	 with	 delayed	 CINV	 endpoint	÷	total	
number	of	nonadherent	patients	on	that	regimen	×	100%	

Statistical Analysis
Patient	demographics	and	clinical	characteristics	were	reported	
as	frequencies	and	percentages	(categorical	variables)	and	medi-
ans	and	ranges	(continuous	variables).	Pearson’s	chi-square	or	
Fisher’s	exact	tests	were	utilized	to	assess	associations	between	
medication	 adherence	 and	 clinical	 outcomes.	 Variables	 with	
2-sided	 P	 values	 ≤	0.2	 in	 bivariate	 analysis	 were	 selected	 for	
multivariable	 logistic	 regression	 to	adjust	 for	any	characteris-
tics	 that	were	 potential	 confounders	 of	 the	CINV	 endpoints.	
To	assess	 the	 relationships	between	 the	CINV	endpoints	 and	
predictors	that	were	measured	at	a	nominal	level,	Pearson	chi-
square	tests	and	Fisher’s	exact	tests	were	performed,	whereas	
for	predictors	measured	at	an	ordinal	level,	chi-square	linear-
by-linear	 association	 tests	 were	 performed.	 Statistical	 sig-
nificance	was	defined	as	P ≤	0.05,	and	analyses	were	performed	
using	SPSS	version	19.0	(IBM	SPSS,	Armonk,	NY).

■■  Results
Patient Characteristics
A	total	of	519	patients	were	potentially	eligible	 for	 the	study.	
Eighty-eight	 (17.0%)	 patients	 declined	 participation	 (Figure	
1).	 Among	 the	 431	 remaining	 patients,	 35	 (8.1%)	 were	 lost	
to	 follow-up	 (e.g.,	 could	 not	 be	 contacted	 by	 telephone),	 and	
another	 35	 (8.1%)	 were	 excluded	 because	 they	 had	 no	 pre-
scription	 for	delayed	antiemetics	 (n	=	8)	or	were	not	on	 study	
antiemetic	regimens	(n	=	27).	Thus,	361	(69.6%)	patients	were	
included	 in	 the	 final	 analysis	 (Table	 2).	 The	 median	 age	 of	
patients	was	 50	 years	 (range	 25-75),	 and	most	were	Chinese	
(80.1%)	 and	 female	 (99.7%).	 A	 total	 of	 162	 (44.9%)	 and	 112	
(31.0%)	patients	were	in	stages	2	and	3	of	their	cancers,	respec-
tively,	 and	 79.2%	 (n	=	286)	 received	 the	 anthracycline-based	
chemotherapy	 regimen	 consisting	 of	 doxorubicin	 and	 cyclo-
phosphamide.	Approximately	one-half	(50.7%)	were	receiving	
their	 first	 cycle	 of	 anthracycline-based	 chemotherapy,	 and	
almost	 all	 patients	 (96.1%)	 had	 never	 been	 exposed	 to	 any	
other	(nonanthracycline-based)	chemotherapy	regimens	on	the	
day	of	the	interview.	Two-thirds	(64.5%,	n	=	233)	were	taking	
only	chemotherapy	and	antiemetics,	and	10.5%	(n	=	38)	of	the	
patients	were	 concomitantly	 treated	with	 3	 or	more	medica-
tions	per	day.		
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TABLE 1 Antiemetic Therapy Guidelines for Anthracycline-Containing Chemotherapya

Antiemetic Regimen Acute Antiemetics (Day 1) Delayed Antiemetics (Days 2-4)

Standard	 
antiemetic	 
regimen

IV	granisetron	3	mg	(or	IV	ondansetron	8	mg) Oral	granisetron	1	mg	daily	(or	oral	ondansetron	8	mg	twice	daily)
IV	dexamethasone	8	mg Oral	dexamethasone	4	mg	twice	daily
Oral	metoclopramide	20	mg	up	to	4	times	daily	when	necessary

Aprepitant-based	
antiemetic	 
regimen

Oral	aprepitant	125	mg Oral	aprepitant	80	mg	(days	2-3)
IV	dexamethasone	8	mg Oral	dexamethasone	4	mg	twice	daily
As	needed:	oral	metoclopramide	20	mg	up	to	4	times	daily

aAntiemetic Therapy Guidelines established by the Pharmacy and Therapeutics Committee of National Cancer Centre Singapore. Standard antiemetic regimen is preferred; 
however, aprepitant-based antiemetic regimen is given to patients who experienced CINV in a previous chemotherapy cycle.
CINV = chemotherapy-induced nausea and vomiting; IV = intravenous; mg = milligram.

http://ctep.cancer.gov/protocolDevelopment/electronic_applications/docs/ctcaev3.pdf
http://jco.ascopubs.org/content/21/22/4112.full
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Antiemetic Use and Adherence
Most	 patients	 (90.9%)	 were	 prescribed	 the	 “standard”	 sero-
tonin	antagonist	and	corticosteroid	combination	for	3	days	as	
delayed	 antiemetics.	 A	 total	 of	 224	 (62.0%)	 patients	 took	 at	
least	1	dose	of	metoclopramide	between	days	1-5.	 Six	 (1.7%)	
patients	required	an	additional	clinic/hospital	visit	for	uncon-
trolled	NV	(Table	3).	

Overall,	57.9%	of	patients	(209/361)	were	adherent	to	their	
delayed	antiemetics.	Adherence	rates	 for	 the	aprepitant-based	
regimen	 (63.6%,	 21/33)	 and	 the	 standard	 regimen	 (57.3%,	

188/328)	did	not	 significantly	differ	 (P =	0.580;	Table	3).	
However,	when	adherence	to	individual	drugs	was	measured,	
the	 adherence	 rates	 were	 93.9%	 (31/33)	 for	 aprepitant	 and	
71.0%	(233/328)	for	granisetron	(P =	0.003).	The	rate	of	adher-
ence	 for	 dexamethasone,	 which	 was	 prescribed	 to	 all	 study	
patients,	was	low	(62.6%,	226/361).

Association of Adherence to Antiemetic  
Regimens with CINV Outcomes
Among	all	nonadherent	patients	(n	=	152),	25	(16.4%)	achieved	
complete	 control;	 52	 (34.2%)	 achieved	 complete	 protection;	

Assessment of the Relationship Between Adherence with Antiemetic Drug Therapy and Control of  
Nausea and Vomiting in Breast Cancer Patients Receiving Anthracycline-Based Chemotherapy

History of motion sickness 
No 	 77.8	 (281) 	 41.3	 (116)

0.552
Yes 	 22.2	 (80) 	 45.0	 (36)

History of morning sickness 
No 	 40.2	 (145) 	 40.0	 (58)

0.504
Yes 	 40.7	 (147) 	 41.5	 (61)
Never	pregnant	 	 18.8	 (68) 	 47.1	 (32)
Missing 	 0.3	 (1) 	 100.0	 (1)

History of chemotherapy-induced nausea 
No 	 13.0	 (47) 	 44.7	 (21)

0.427Yes	 	 38.8	 (140) 	 45.0	 (63)
NA 	 48.2	 (174) 	 39.1	 (68)

History of chemotherapy-induced vomiting 
No 	 31.9	 (115) 	 47.8	 (55)

0.389Yes	 	 19.9	 (72) 	 40.3	 (29)
NA 	 48.2	 (174) 	 39.1	 (68)

Cancer stage
Stage	1 	 12.2	 (44) 	 45.5	 (20)

0.112

Stage	2 	 44.9	 (162) 	 41.4	 (67)
Stage	3 	 31.0	 (112) 	 35.7	 (40)
Stage	4 	 6.9	 (25) 	 64.0	 (16)
Unknown 	 5.0	 (18) 	 50.0	 (9)

Prior exposure to other (nonanthracycline-based) chemotherapy regimens
No 	 96.1	 (347) 	 40.9	 (142)

0.028
Yes 	 3.9	 (14) 	 71.4	 (10)

Chemotherapy cycle (of anthracycline)
1 	 50.7	 (183) 	 39.3	 (72)

0.167
2 	 24.4	 (88) 	 42.0	 (37)
3 	 12.7	 (46) 	 45.7	 (21)
4	or	more 	 12.2	 (44) 	 50.0	 (22)

Number of concurrent medications 
0 	 64.5	 (233) 	 43.8	 (102)

0.194

1 	 15.8	 (57) 	 40.4	 (23)
2 	 9.1	 (33) 	 45.5	 (15)
3 	 5.8	 (21) 	 38.1	 (8)
4	or	more 	 4.7	 (17) 	 23.5	 (4)

TABLE 2 Patient Characteristics (n=361) and Proportion Nonadherent with Antiemetic Therapy

Characteristics  % (n)
Nonadherent 

 % (n) P Valuea

Age (years)
Median	[range] 	 50	 [25-75]
21	to	40	years 	 15.8	 (57) 	 47.4	 (27)

0.23341	to	60	years 	 71.7	 (259) 	 42.1	 (109)
Older	than	60	years 	 12.5	 (45) 	 35.6	 (16)

Classification as a CINV risk factor
Younger	than	50	years 	 51.8	 (187) 	 42.8	 (80)

0.669
50	years	or	older 	 48.2	 (174) 	 41.4	 (72)

Gender
Female 	 99.7	 (360) 	 41.9	 (151)

0.421
Male 	 0.3	 (1) 	 100.0	 (1)

Race
Chinese 	 80.1	 (289) 	 41.2	 (119)

0.184
Malay 	 11.6	 (42) 	 35.7	 (15)
Indian	 	 4.4	 (16) 	 62.5	 (10)
Others 	 3.9	 (14) 	 57.1	 (8)

Marital status
Single 	 15.5	 (56) 	 46.4	 (26)

0.252
Married 	 76.7	 (277) 	 39.7	 (110)
Widowed 	 1.9	 (7) 	 42.9	 (3)
Divorced 	 2.2	 (8) 	 75.0	 (6)
Missing 	 3.6	 (13) 	 53.8	 (7)

Education level
No	education 	 5.3	 (19) 	 36.8	 (7)

0.006

Primary 	 23.3	 (84) 	 34.5	 (29)
Secondary 	 44.6	 (161) 	 41.0	 (66)
Pre-university 	 16.6	 (60) 	 46.7	 (28)
Graduate 	 8.0	 (29) 	 51.7	 (15)
Post-graduate 	 2.2	 (8) 	 87.5	 (7)

Alcohol use
None 	 74.2	 (268) 	 38.1	 (102)

0.021
Social	(less	than	1	 
drink	per	day)

	 24.7	 (89) 	 52.8	 (47)

Chronic	(1	or	more	
drinks	per	day)

	 1.1	 (4) 	 75.0	 (3)

Anxiety
No 	 65.9	 (238) 	 41.6	 (99)

0.785
Yes 	 34.1	 (123) 	 43.1	 (53)

aPearson chi-square and Fisher’s exact tests were used for variables measured on a nominal scale; chi-square linear-by-linear association tests were used for variables  
measured on an ordinal scale.
CINV = chemotherapy-induced nausea and vomiting; NA = not applicable.

Characteristics  % (n)
Nonadherent 

 % (n) P Valuea
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did	not	 vary	 significantly	 by	 any	other	 factor,	 including	 race	
(P =	0.184),	age	group	(P =	0.233),	or	disease	stage	(P =	0.112).	

■■  Discussion
To	 the	 best	 of	 our	 knowledge,	 this	 is	 the	 largest	 study	 to	
evaluate	the	prevalence	of	nonadherence	to	antiemetics	among	
breast	 cancer	 patients.	 The	CINV	 endpoints	 assessed	 in	 this	
study	 are	 clinically	 relevant,	 since	 they	do	not	 assess	 nausea	
and	 vomiting	 alone	 but	 also	 account	 for	 breakthrough	 anti-
emetic	use.	The	current	study	overcame	a	major	weakness	 in	
our	previous	study,	which	did	not	allow	us	 to	 investigate	 the	
overall	 response	 to	 antiemetics.3	 Specifically,	 since	 the	 pres-
ent	 study	 used	 the	 composite	 endpoints	 (complete	 response,	
complete	control,	and	complete	protection),	its	results	are	more	
relevant	to	current	practices	of	CINV	management	than	were	
our	 previously	 published	 findings.	 However,	 it	 is	 important	
to	 note	 that	 these	 endpoints	 were	 not	mutually	 exclusive.	 A	
patient	 who	 achieved	 complete	 protection	 (no	 vomiting,	 no	
rescue	 antiemetics,	 and	 no	 significant	 nausea)	 or	 complete	 

and	 89	 (58.6%)	 achieved	 complete	 response	 for	 delayed	
(days	2-4)	antiemetic	therapy	(Table	4).	A	significantly	higher	
proportion	 of	 adherent	 than	 nonadherent	 patients	 achieved	
delayed	 complete	 control	 (26.8%	 vs.	 16.4%,	 P =	0.020).	 This	
trend	was	also	observed	for	patients	on	the	standard	antiemetic	
regimen	 (28.2%	 vs.	 17.9%,	 P =	0.030).	 The	 remaining	 com-
parisons	between	adherent	and	nonadherent	patients	were	not	
statistically	significant	(P >	0.05).	Prior	to	statistical	adjustment	
for	measured	confounders,	patients	who	were	adherent	to	their	
antiemetics	were	approximately	1.6	 times	as	 likely	 to	achieve	
delayed	complete	control,	compared	with	nonadherent	patients	
(unadjusted	 odds	 ratio	 [OR]	=	1.58,	 95%	 confidence	 interval	
[CI]	=	1.04-2.41	 for	 patients	 on	 standard	 antiemetic	 regimen;	
OR	=	1.63,	 95%	 CI	=	1.07-2.49	 for	 patients	 on	 all	 antiemetic	
regimens).	

Ethnicity,	educational	level,	and	stage	of	disease	were	identi-
fied	as	potential	confounders	through	bivariate	analysis.	After	
adjusting	 for	 these	 confounders	 through	 logistic	 regression	
analysis,	patients	who	were	adherent	to	antiemetics	were	more	
likely	to	achieve	delayed	complete	control	than	those	who	were	
nonadherent	(adjusted	OR	=	1.74,	95%	CI	=	1.01-3.01,	P =	0.048).	

Factors Associated with Nonadherence
Three	of	the	measured	potential	CINV	risk	factors	were	associ-
ated	with	 low	 adherence	 to	 antiemetics.	 Specifically,	 patients	
with	higher	educational	levels	(P =	0.006),	greater	consumption	
of	alcohol	(P =	0.021),	and	prior	exposure	to	other	(nonanthra-
cycline-based)	 chemotherapy	 regimens	 (P =	0.028)	 were	 less	
adherent	to	their	antiemetics	(Table	2).	Rates	of	nonadherence	
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Nausea and Vomiting in Breast Cancer Patients Receiving Anthracycline-Based Chemotherapy

TABLE 3 Antiemetic Use and Adherence

Antiemetic regimens 
Nonadherent 

%     (n)

Standard	antiemetic	regimena,b	(n	=	328) 	 42.7	 (140)
Aprepitant-based	regimena,b	(n	=33) 	 36.4	 (12)
Either	standard	regimen	or	aprepitant-based	(n	=	361) 	 42.1	 (152)

Required rescue medication or visit for CINV
Required	metoclopramide	(n	=	361) 	 62.0	 (224)
Required	additional	clinic/hospital	visit	(n	=	361) 	 1.7	 (6)

Nonadherence to individual antiemetics
Aprepitant	alone	(n	=	33) 	 6.1	 (2)
Granisetron	alone	(n	=	328) 	 29.0	 (95)
Dexamethasone	alone	(n	=	361) 	 37.4	 (135)

aAntiemetic Therapy Guidelines established by the Pharmacy and Therapeutics 
Committee of the National Cancer Centre Singapore. The standard antiemetic 
regimen is preferred; however, the aprepitant-based antiemetic regimen is given to 
patients who experienced CINV in a previous chemotherapy cycle.
bThe aprepitant-based regimen includes oral aprepitant 80 mg (days 2-3) and oral 
dexamethasone 4 mg twice daily as delayed antiemetics. The standard regimen 
includes oral granisetron 1 mg daily (or oral ondansetron 8 mg twice daily) AND 
oral dexamethasone 4 mg twice daily as delayed antiemetics. No study patient 
received oral ondansetron.
CINV = chemotherapy-induced nausea and vomiting; mg = milligram. 

CINV Controla

Complete 
Control

Complete 
Protection

Complete 
Response

Total for both 
antiemetic 
regimens 
(n = 361)

Adherent	 
n=209	 
%	(n)

	 26.8	(56)b,c 	 39.7	 (83) 	 62.7	 (131)

Nonadherent	 
n=152	 
%	(n)

	 16.4	 (25)b,c 	 34.2	(52) 	 58.6	(89)

Patients on 
the standard 
regimen 
(n = 328)

Adherent	 
n=188	 
%	(n)

	 28.2	(53)d 	 40.4	 (76) 	 61.7	 (116)

Nonadherent	 
n=140	 
%	(n)

	 17.9	 (25)d 	 35.7	 (50) 	 57.1	 (80)

Patients on  
the aprepitant- 
based regimen 
(n = 33)

Adherent	 
n=21 
%	(n)

	 14.3	(3) 	 33.3	(7) 	 71.4	 (15)

Nonadherent	 
n=12	 
%	(n)

	 0.0	(0) 	 16.7	 (2) 	 75.0	(9)

aThe degree of control of CINV was defined in 3 categories that were not mutually 
exclusive: (a) complete response = no emetic episodes and no rescue therapy; (b) 
complete protection = no emetic episodes, no rescue therapy, and no significant nau-
sea (Likert score 2 or less); and (c) complete control = no emetic episodes, no rescue 
therapy, and no nausea. All comparisons were nonsignificant using a Fisher’s exact 
test unless noted otherwise.
bOdds ratio = 1.63, 95% CI = 1.07-2.49; P = 0.020.
cAdjusted odds ratio = 1.74, 95% CI = 1.01-3.01; P = 0.048 after adjusting for con-
founders (ethnicity, educational level, stage of disease) using logistic regression 
analysis. 
dOdds ratio = 1.58, 95% CI = 1.04-2.41; P = 0.030. 
CI = confidence interval; CINV = chemotherapy-induced nausea and vomiting.

TABLE 4 Association Between Adherence 
to Antiemetics Regimens and 
Clinical Endpoints
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addition,	some	patients	might	wrongly	consider	CINV	as	a	side	
effect	 that	 reflects	 chemotherapy	 treatment	 efficacy	 and	 thus	
expect	to	suffer	needlessly	from	this	toxicity.24 

Clinicians	 should	 weigh	 the	 risks	 and	 benefits	 associ-
ated	with	 these	medications	 for	 antiemesis	 and	counsel	 their	
patients	 appropriately	 to	 allay	 their	 fears	 regarding	 cortico-
steroid	 side	 effects.	 Clinicians	 should	 emphasize	 that	 CINV	
is	not	a	necessary	part	of	chemotherapy	that	patients	have	to	
endure,	so	that	there	will	be	improvements	in	NV	control.	In	
this	respect,	collaborative	practice	between	oncology	pharma-
cists	and	oncologists	for	antiemetic	counseling	may	be	helpful	
because	pharmacists	are	able	to	identify	the	areas	of	antiemet-
ics	utilization	that	need	refinement	for	better	CINV	control.

Surprisingly,	adherence	was	inversely	associated	with	edu-
cational	 level	 in	 the	 present	 study—87.5%	 of	 post-graduates	
were	 nonadherent	 to	 their	 antiemetics	 compared	 with	 35%-
37%	 of	 patients	 with	 primary	 school	 or	 no	 education.	 Our	
results	 contradict	 the	 usual	 association	 of	 illiteracy	 and	 low	
educational	 levels	with	low	adherence	rates.28	However,	these	
results	 are	 similar	 to	 some	 studies	 on	medication	 adherence	
of	patients	with	other	chronic	diseases	(e.g.,	hypertension	and	
hypercholesterolemia),	 which	 suggested	 that	 less-educated	
patients	had	a	higher	level	of	trust	in	their	physicians.29,30 For 
our	 more-educated	 patients,	 their	 educational	 status	 might	
also	not	have	been	associated	with	health	 literacy	(the	ability	
of	 individuals	 to	 obtain,	 understand,	 and	use	 information	 to	
enhance	 and	maintain	 health).31	 Health	 literacy	 is	 crucial	 to	
patient	 adherence	 because	 patients	 need	 to	 understand	 the	
information	 before	 they	 can	 follow	 recommended	 treatment	
regimens.32,33	Adherence	levels	may	be	improved	by	education	
only	if	the	health	information	that	patients	assimilate	is	in	line	
with	their	health	beliefs.	

Previous	 research	 has	 suggested	 that	 patients’	 medication	
beliefs	are	better	predictors	of	adherence	than	are	clinical	and	
sociodemographic	factors.34	In	Asian	culture,	it	is	believed	that	
a	 strong	 paternalistic	 attitude	 exists	 in	 the	 physician’s	 code	
of	 practice,	which	 reflects	 a	 combination	 of	Confucian	 ethos	
with	the	Hippocratic	Oath;	therefore,	it	is	assumed	that	physi-
cians	 should	 always	 be	 kind	 and	 devoted	 to	 caring	 for	 their	
patients.35	This	belief	could	have	played	a	predominant	role	in	
the	attitudes	of	our	less-educated	patients	towards	taking	their	
medications,	thereby	resulting	in	higher	rates	of	adherence.	

In	contrast,	 the	plethora	of	health-	and	medication-related	
information	 available	 (especially	 on	 the	 Internet)	 to	 our	
more-educated	 patients	 could	 have	 led	 to	 misinterpretations	
of	 generalized	 information	 that	 might	 have	 conflicted	 with	
recommendations	 by	 the	 health	 care	 team,36	 thus	 increasing	
fears	about	the	antiemetics	and	resulting	in	nonadherence.	In	
the	present	study,	1	patient	was	admitted	to	 the	hospital	due	
to	 suboptimal	 control	 of	CINV.	 In	 such	 a	 case,	 an	 appropri-
ate	 educational	 intervention	 during	 consultation	 could	 have	
allayed	 the	 patient’s	 fears	 and	might	 have	 possibly	 increased	

control	 (no	 vomiting,	 no	 rescue	 antiemetics,	 and	 no	 nausea)	
would	also,	by	definition,	achieve	complete	response	(no	vom-
iting	and	no	 rescue	antiemetics).	Moreover,	 the	 larger	 sample	
size	 in	 this	 study	provided	 a	more	 robust	 analysis	 compared	
with	our	preliminary	study.3	The	endpoints	used	in	the	pres-
ent	study,	especially	compete	control,	are	the	ultimate	goals	of	
prophylactic	antiemetic	therapy.	

Medication	 adherence	was	 assessed	using	 an	 “all-or-none”	
phenomenon—patients	who	missed	a	dose	or	did	not	take	any	
doses	at	all	would	both	be	considered	nonadherent.	This	con-
servative	approach	was	realistic	because	antiemetics	were	only	
prescribed	for	a	short-term	basis	in	our	study.	

Our	 findings	 indicated	 that	 a	 substantial	 proportion	 of	
Asian	breast	cancer	patients	(42.1%)	were	nonadherent	to	their	
antiemetics,	 which	might	 have	 resulted	 in	 suboptimal	 CINV	
control.	In	the	worst-case	scenario,	this	problem	could	poten-
tially	 lead	to	cessation	of	chemotherapy.	Fortunately,	 this	did	
not	happen	to	any	of	our	patients.	However,	a	higher	propor-
tion	of	patients	who	adhered	to	their	antiemetics	attained	better	
control	of	delayed	NV.	Study	results	supported	the	hypothesis	
that	 adherence	 to	 drug	 therapies	 would	 be	 associated	 with	
better	health	outcomes.20	Improvement	of	CINV	outcomes	was	
clearly	 demonstrated	 among	 adherent	 patients,	 even	 though	
statistical	differences	were	not	detected	in	the	majority	of	the	
comparisons.	The	smaller-than-expected	differences	could	be	
because	CINV	is	a	multifaceted	process	and	can	be	influenced	
by	various	factors.	Nevertheless,	adherence	is	an	essential	fac-
tor	to	be	considered	for	proper	CINV	management	in	patients	
on	emetogenic	chemotherapies.	

Adherence	 to	 corticosteroids	was	 low	 (63%)	 in	 our	 study.	
This	result	is	clinically	relevant	in	emesis	treatment	because	all	
established	 antiemetic	 guidelines	 emphasize	 the	 importance	
of	 prescribing	 dexamethasone	 (or	 corticosteroids)	 to	 prevent	
delayed	CINV.2,21,22	As	an	example,	our	institutional	guidelines	
advocated	the	use	of	dexamethasone	for	antiemesis	(Table	1).	
As	 such,	 one	would	 expect	 the	 adherence	 to	 this	 antiemetic	
to	 be	 high.	 Our	 results	 indicated	 the	 contrary,	 and	 the	 low	
adherence	of	dexamethasone	could	have	led	to	the	poor	CINV	
control	observed	in	the	study	patients.	

This	nonadherent	behavior	could	have	been	unintentional,	
where	 patients	 could	 have	 either	 forgotten	 their	medications	
or	 misunderstood	 the	 purpose	 of	 prophylactic	 antiemetics.	
However,	 this	 behavior	 could	 also	 have	 been	 intentional,	
whereby	 patients	 chose	 not	 to	 take	 their	medications	 due	 to	
their	 own	 experiences	 and	 perceived	 risks	 and	 benefits.23 

Asians	 tend	 to	 perceive	 drugs	 as	 being	 more	 harmful	 than	
do	 Caucasians,24,25	 which	 can	 result	 in	 lower	 adherence	 to	
treatment	therapies.25	Our	patients	might	have	been	averse	to	
“steroids,”	 since	 this	word	 can	 invoke	 fear	 of	 associated	 side	
effects,26	such	as	insomnia,	gastrointestinal	symptoms,	weight	
gain,	 skin	 rash,	 and	 depression.27	 The	 poor	 adherence	 could	
also	be	due	 to	 a	 lack	 of	 confidence	 in	 antiemetic	 efficacy.	 In	

Assessment of the Relationship Between Adherence with Antiemetic Drug Therapy and Control of  
Nausea and Vomiting in Breast Cancer Patients Receiving Anthracycline-Based Chemotherapy

http://apps.who.int/medicinedocs/pdf/s4883e/s4883e.pdf
http://www.who.int/healthpromotion/conferences/7gchp/Track1_Inner.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1661624/
http://heapro.oxfordjournals.org/content/16/3/289.full
http://www.eubios.info/Papers/ASIABE.htm
http://jco.ascopubs.org/content/29/31/4189.full
http://www.nccn.org/professionals/physician_gls/PDF/antiemesis.pdf
http://annonc.oxfordjournals.org/content/21/suppl_5/v232.full
http://dx.doi.org/10.1038/sj.bjc.6603048


392 Journal of Managed Care Pharmacy JMCP June 2012 Vol. 18, No. 5 www.amcp.org

the	 patient’s	 adherence	 rate.	 Fortunately,	 there	 were	 no	 
incidents	of	patients	 ceasing	or	delaying	chemotherapy	 treat-
ment	due	to	suboptimal	CINV	control.	

It	 is	 imperative	 that	 health	 care	 professionals	 understand	
patients’	perceptions	of	their	medications	so	that	they	can	help	
patients	overcome	barriers	to	adherence.	Patients	also	need	to	
understand	the	rationale	for	adhering	to	prophylactic	therapy,	
and	 that	 nonadherence	 can	 contribute	 to	 suboptimal	 CINV	
control.	Through	appropriate	education	and	counseling	regard-
ing	 proper	 antiemetic	 use,	 as	 well	 as	 good	 patient-provider	
communication	with	 the	health	care	 team,	CINV	control	can	
be	optimized	in	breast	cancer	patients	undergoing	emetogenic	
chemotherapies.	Future	studies	can	investigate	whether	oncol-
ogy	pharmacists	can	add	value	in	patient	care	by	understand-
ing	patients’	perceptions	and	beliefs	regarding	their	antiemetic	
regimens.12 

In	order	to	minimize	reporting	bias,	we	explained	the	diary	
thoroughly	to	patients	and	ensured	that	they	understood	how	
to	 document	 their	 antiemetic	 consumption.	 Furthermore,	
there	 were	 no	 health	 care	 professionals	 present	 during	 the	
collection	 of	 adherence	 data	 so	 as	 to	minimize	 the	 pressure	
of	 patients	 self-reporting	 adherence	 due	 to	 the	 “Hawthorne	
effect.”	 Nonetheless,	 a	 direct	 assessment	 of	 health	 literacy	
might	be	useful	for	elucidating	patients’	understanding	of	anti-
emetics	and,	subsequently,	their	attitudes	and	behavior.	

Awareness	of	the	poor	adherence	to	antiemetics	within	the	
Asian	 population	 highlights	 the	 urgency	 to	 develop	 effective	
interventions	 to	 improve	 medication	 adherence	 among	 our	
patients.	Our	previous	research	suggested	that	oncologists	per-
ceive	 the	 collaborative	 support	 between	 clinical	 pharmacists	
and	medical	oncologists	in	improving	medication	adherence	as	
useful.12	This	collaborative	effort	can	be	enhanced	by	various	
technological	 strategies.	 One	 proposed	 strategy	 is	 electronic	
communication	 technology,	 such	 as	 telemedicine.	 With	 the	
growing	 popularity	 of	 mobile	 and	 smartphones	 worldwide,	
telemedicine	is	an	area	that	has	been	gaining	widespread	inter-
est	in	recent	years.	It	 involves	the	use	of	mobile	device-based	
interventions	to	monitor	patients,	and	some	systems	can	also	
provide	 reminders	and	advice	 to	patients	 through	short	mes-
sages.	To	date,	a	number	of	projects	have	utilized	telemedicine	
for	monitoring	patients	with	chronic	diseases,	such	as	hyper-
tension,	chronic	obstructive	pulmonary	disease,	diabetes,	and	
even	chemotherapy	side	effects.37,38	Such	telemedicine	systems	
are	potentially	useful	in	improving	patients’	adherence	to	anti-
emetics	for	CINV	control	as	well.	However,	strong	evidence	of	
these	 technologies	 for	 improving	 the	 pharmaceutical	 care	 of	
cancer	patients	 is	 still	 lacking.	Therefore,	we	hope	 to	explore	
the	 feasibility	 of	 such	 technologies	 for	 improving	 antiemetic	
adherence	 in	 our	 local	 population	 and	 encourage	 the	 use	 of	
such	strategies	among	health	care	professionals	to	improve	the	
pharmaceutical	care	of	cancer	patients	in	our	institution.	

Limitations
First,	 we	 followed	 the	 methods	 of	 our	 previous	 study	 in	
employing	 a	 standardized	 diary	 and	 patient	 self-reporting	 to	
document	 antiemetic	 medication	 use,	 since	 this	 method	 is	
practical	in	an	outpatient	setting.3	A	drawback	of	this	method	
would	be	the	risk	of	subjectivity	and	recall	bias	in	patient	self-
reporting.39	 Additionally,	 the	 act	 of	 documenting	medication	
use	 in	the	diary	may	have	 increased	awareness	of	 the	 impor-
tance	of	adherence,	potentially	biasing	self-reported	adherence	
rates	 upward.	However,	 patient	 self-reporting	 is	 inexpensive,	
simple,	practical,	and	flexible	for	symptom	assessments	in	out-
patient	settings.40-42	Second,	we	did	not	capture	the	reasons	for	
patient	self-reported	nonadherence	behavior.	Third,	our	results	
may	not	be	generalizable	to	other	populations,	since	this	study	
was	conducted	within	a	homogeneous	group	of	primarily	Asian	
breast	 cancer	 patients.	 Fourth,	 this	 study	 excluded	 patients	
unable	to	read	and	understand	English	or	Mandarin,	and	this	
exclusion	eliminated	patients	with	impaired	eyesight	(elderly)	
or	literacy	barriers	that	may	contribute	to	nonadherence.

■■  Conclusions
Poor	adherence	to	prophylactic	antiemetics	remains	a	challenge	
to	health	 care	professionals	providing	cancer	 supportive	 care	
and	can	lead	to	suboptimal	CINV	control.	In	the	present	study	
of	breast	cancer	patients	in	a	large	ambulatory	care	center,	rates	
of	complete	control	of	CINV	were	higher	among	patients	who	
were	 adherent	 to	 their	 antiemetics	 compared	with	nonadher-
ent	 patients.	 Furthermore,	 nonadherent	 behavior	 was	 more	
prevalent	 among	patients	who	had	higher	 educational	 levels,	
greater	alcohol	consumption,	and	prior	exposure	to	other	(non-
anthracycline-based)	chemotherapy	regimens.	Future	research	
should	 focus	 on	 evaluating	 the	 reasons	 for	 nonadherence	 to	
prescribed	antiemetics	and	developing	or	implementing	inter-
ventions	to	improve	adherence	for	CINV	control.
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APPENDIX Patient’s Nausea and Vomiting Diary

Date	of	chemotherapy:	_______________________				Cycle	No:	_______________________

Day 1	(24	hours	after	chemotherapy)				(Date:	_______________________)

VOMITING RESPONSE 

State	the	number	of	times	you	vomited	today:	_______________________

NAUSEA RESPONSE

Mark	with	a	cross	(below	the	number)	to	reflect	the	intensity	of	nausea	experienced

Please mark with a cross in the respective columns to indicate medication being taken

Antiemetics Prescribed Morning Noon Evening Night

Kytril	(granisetron)	or	Zofran	(ondansetron)
Dexamethasone
Emend	(aprepitant	tripack)
Maxalon	(metoclopramide)

 0 1 2 3 4 5 6 7 8 9 10
 | | | | | | | | | | |

Mild Moderate Severe Very	Severe Overwhelming
Nausea

No	Nausea
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