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Introduction

Medication nonadherence, a deviation from the prescribed 
medication regimen sufficient to adversely influence the 
regimen’s intended effect,1 is an important problem for clini-
cal pharmacists. Adherence, which involves the self-care 
skills learned by the patient, has been recognized as an 
important component of both chemotherapy and supportive 
therapies. Therefore, a high level of adherence supports the 
independence of cancer patients, whereas nonadherence can 
lead to serious consequences. In an adjuvant hormone medi-
cation setting, Hershman et al.2 reported that nonadherence 
to adjuvant hormonal therapy was associated with increased 
mortality in women with breast cancer. Moreover, a meta-
analysis3 showed that patients who were adherent had better 
outcomes than those who were not; therefore, attention is 

currently focused on nonadherence in cancer chemotherapy. 
The factors influencing patient adherence are difficult to 
clarify due to the variety of backgrounds and demographic 
factors; however, it is important to continue improving 
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patient adherence in order to promote more successful 
treatment.

When pharmacists explain patients’ medication, informa-
tion sheets are important tools for improving adherence, 
especially in cancer chemotherapy. Most information sheets 
cover the schedule of chemotherapy sessions and the adverse 
reactions of the respective drugs; however, the leaflets do not 
provide sufficient information to instruct patients on how to 
take their supportive medications while at home when 
adverse drug reactions (ADRs) occur. Bhattacharya et  al.4 
reported that ADRs affected patients’ capecitabine adher-
ence, even though adherence was high due to a strong con-
viction that the capecitabine was necessary. Cancer 
chemotherapy causes severe ADRs that may require emer-
gency hospital admissions. Mayer et al.5 reported more than 
half of emergency hospital visits caused by ADRs resulted in 
admittance. McKenzie et  al.6 also suggested follow-up of 
cancer chemotherapy patients because they tend to have fre-
quent, unplanned presentations and emergency admissions 
due to ADRs.

Fever is an important ADR that may be febrile neutropae-
nia due to multiple cytotoxic agents. In a previous report, 
only 20% of subjects adhered to the instructions of medical 
professionals when they had a fever.7 In another study, we 
observed sorafenib (an oral anticancer agent) nonadherence, 
and found that most patients had errors adhering to both 
sorafenib and its supportive medications.8 In that study, we 
found that most nonadherence occurred when patients had 
ADRs. Patients tended to rely on self-judgement rather than 
the instructions they were given, especially in an outpatient 
setting. Currently, the number of chemotherapy outpatients 
is increasing, and thus, it is increasingly important to manage 
various ADRs, especially severe adverse events that require 
emergency hospital admissions. From our experience, we 
have found that conventional chemotherapy information 
sheets consisting of multiple descriptions are difficult for 
patients to understand in relation to management of chemo-
therapy ADRs, even if they are well written.7,8 One of the 
ways to provide practical and clear information is to use 
visual tools that instruct patients on how to manage their 
ADRs. Therefore, we developed a leaflet using a visual 
flowchart (FC) as a potential tool to improve patient adher-
ence. This retrospective cohort study was designed to deter-
mine the benefits of a FC-type leaflet (FCL) in cancer 
chemotherapy.

Methods

Subjects and study design

This was a retrospective chart review of head and neck can-
cer patients consecutively treated with induction chemother-
apy; subjects received standard dose regimens of either 
docetaxel, cisplatin, and 5-fluorourasil9,10 (DCF) or doc-
etaxel, cisplatin, and S-111 (DCS). Subjects were identified 

via a computer-generated list printed from the pharmacy 
database at the National Cancer Center Hospital East from 1 
September 2009 through 30 April 2012. The DCF regimen 
(docetaxel 70 mg/m2, cisplatin 70 mg/m2, and 5-fluorourasil 
750 mg/m2) was administered intravenously every 3 weeks, 
and the DCS regimen (docetaxel 70 mg/m2 and cisplatin 70 
mg/m2) was administered intravenously with S-1 of 60 mg/
m2 oral chemotherapy for 2-week periods every 3 weeks. 
Subjects received three courses of either regimen before 
chemoradiation. Data were extracted from the electronic 
medical record and the pharmacy electronic database. If sub-
jects had serious ADRs, their doctors could reduce or delay 
their chemotherapy. Both chemotherapy regimens included 
the same amount of hydration and standard supportive care.

The FCL was introduced in January 2012; therefore, the 
study is categorized as a time-series study. In the first cycle 
of the FCL group’s chemotherapy, subjects received the FCL 
accompanied by an explanation by a pharmacist. If the FCL 
was subsequently lost, pharmacists gave the FCL to the sub-
ject again. Pharmacist explanation of how to use the FCL 
lasted about 15 min. During this time, they evaluated whether 
subjects were able to read and understand the concept of the 
FCL. During chemotherapy, pharmacists asked subjects 
about their adherence and ADRs. If subjects had a problem, 
the pharmacist recorded the event on the subject’s electronic 
record. There were no specific tools to measure adherence; 
rather, nonadherence was defined as the incorrect use of 
medications. Subject’s phone calls to their doctors were then 
to be documented in the subject’s electronic medical records. 
All subject telephone calls in the electronic medical records 
were reviewed for this study.

The endpoints of this study were to determine the follow-
ing: the number of emergency hospital admissions/visits, 
incidence of Grade 2 or higher non-haematological ADRs, 
nonadherence to treatment, and the number of telephone 
calls from subjects. The study was approved by the National 
Cancer Center Institutional Review Board (Approval num-
ber (2011-182)). Due to the fact that this was a retrospective 
study, informed consent was not required. Subject-specific 
information was collected from electronic databases. ADRs 
were evaluated by oncologists according to the Common 
Terminology Criteria for Adverse Events v3.0 (CTCAE 
v3.0).11

Development of the FCL

The development of the FCL was started in June 2011. Using a 
flowchart design, it was composed of ADR descriptions and 
their related management. The goal of the FCL was to make the 
management of important ADRs more easily understood by 
the patient. Therefore, the flowchart consisted of yes/no ques-
tions to guide patients on how to take supportive medicine for 
ADRs and when to call the hospital. An example of the FCL is 
shown in Figure 1. The FCL was designed for patients receiv-
ing cancer chemotherapy; therefore, the pharmacists reached a 
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Figure 1.  An example of the flowchart-type leaflet used in this study.
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consensus regarding supportive medicine for cancer chemo-
therapy (e.g. antiemetic medications). We chose 12 ADRs 
which would frequently cause emergency hospital admissions, 
and made a flowchart for each that explained how to manage 
them. We had several meetings with oncologists, nurses, and 
pharmacists to share ideas on supportive medicines for cancer 
chemotherapy. We did not focus on specific chemotherapy 
regimens or anticancer agents; however, we tried to make the 
FCL based on patients’ symptoms in order to increase patient 
understanding and identification of ADRs. The final version of 
the FCL was 51 pages. It consisted of flowcharts and descrip-
tions of 12 ADRs approved by the National Cancer Center 
Hospital East in January 2012. We have used the FCL with 
head and neck chemotherapy patients since its approval. It is 
necessary to investigate how new tools work in daily practice; 
therefore, we performed this retrospective study to evaluate the 
benefits of the FCL.

Data analysis

Bivariate analyses were employed to examine differences in 
demographic characteristics between the FCL and non-FCL 
groups using t-tests for continuous variables (e.g. age), and 
chi-square tests for categorical variables (e.g. sex). Similarly, 
chi-square tests were also used to examine differences in 
patient-specific information, including type of induction 
chemotherapy and their ADRs. All data were analysed using 
SPSS version 16.0 (SPSS Inc., Chicago, IL). A p-value <0.05 
was considered statistically significant.

Results

Demographics and ADRs

A total of 109 subjects were identified as follows: 49 in the 
FCL group (139 chemotherapy sessions) and 60 in the non-
FCL group (163 chemotherapy sessions). There was no sub-
ject in this study evaluated by pharmacists as not being able 
to read and understand the FCL. No significant differences 
were apparent between the two groups in age, performance 
status, or chemotherapy regimen (Table 1). Overall, the inci-
dence of Grade 2 or higher non-haematological ADRs occur-
ring due to the induction of chemotherapy was higher in the 
FCL group than in the non-FCL group (40% vs 26%, p < 
0.05). However, the incidence rate included ADRs that the 
FCL or other tools were unable to manage, such as hiccup 
and renal dysfunction. When ADRs that were covered in the 
FCL (i.e. fever, nausea, diarrhoea, etc.) were analysed, no 
difference was found between the two groups in the inci-
dence of the non-haematological ADRs (Table 2).

Emergency hospital admissions/visits rate

Emergency hospital admissions or visits were identified as 
hospital admissions or visits that were not planned as part of 
chemotherapy. All counted emergency hospital admissions 

or visits were due to ADRs. The incidence of emergency 
hospital visits was significantly lower in the FCL group (3%) 
than in the non-FCL group (10%, p < 0.01). The incidence of 
emergency hospital admission was also significantly lower 
in the FCL group (1%) than in the non-FCL group (10%, p < 
0.001) (Table 3).

Nonadherence rate

No difference was observed in the nonadherence rate in sup-
portive medication for ADRs due to chemotherapy between 
the two groups in inpatients (FCL, 12% vs non-FCL, 19%; p 
= 0.1); however, the nonadherence rate was significantly 
lower in the FCL group (4%) than in the non-FCL group 
(14%, p < 0.01) in outpatients (Table 3).

Telephone calls

Telephone call rates were significantly higher in the FCL 
group (16%, 30 calls) than in the non-FCL group (7%, 11 
calls) in each chemotherapy regimen (p < 0.01). Of the 30 
calls from patients in the FCL group, 24 (80%) were made to 
the hospital, compared with only 5 (45%) of the 11 calls 
from patients in the non-FCL group. All of the patients in the 
FCL group called the hospital before emergency hospital 
admissions, compared with 37% in the non-FCL group 
(Table 3).

Discussion

The anticancer and molecular-targeted agents used in cancer 
chemotherapy regimens have severe and unique ADRs when 

Table 1.  Patients’ characteristics.

FCL Non-FCL p-value*

  n = 49 n = 60  

Sex
  Male 43 52 NS
  Female 6 8  
Age (years)
  Median 60 62 NS
  Range   20–75   22–76  
ECOG PS
  0 42 55  
  1 6 5 NS
  2 1 0  
Chemotherapy 
cycles (total)

139 163  

Chemotherapy cycles, n (%)
  DCF   45 (32)   74 (45) NS
  DCS   94 (68)   89 (55)  

FCL: flowchart-type leaflet; ECOG PS: Eastern Cooperative Oncology 
Group Performance Status; DCF: docetaxel, cisplatin, and 5-fluorourasil; 
DCS: docetaxel, cisplatin, and S-1.
*Mann-Whitney’s U test, χ2 test, and Fisher’s exact test.
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compared to other medications; therefore, ADR manage-
ment is very important. Of 4190,911 emergency hospital vis-
its in 2008 in a population-based survey of emergency 
hospital visits in North Carolina, 37,760 were by 27,644 can-
cer patients,5 indicating that cancer patients receiving chem-
otherapy frequently experience severe ADRs. The data also 
showed that emergency situations occurred after business 
hours, during the night, and on holidays. Patients’ adherence 
to their drug regimens is an important factor for safe and 
effective treatment, and researchers have studied various 
tools and systems to improve it.12 Active intervention by 
healthcare professionals could decrease patient emergencies; 
however, the number of available healthcare professionals is 
limited. New systems to improve patient safety in regard to 
chemotherapy are needed.

Information sheets and instruction leaflets could be an 
effective tool to supplement explanations by health-care pro-
fessionals on how to manage symptoms, especially in an out-
patient setting. There are many cautions and instructions 
given during treatment, and it is difficult for patients to 
memorize them all. An instruction leaflet is effective when it 
is explained to patients by health-care professionals; how-
ever, these leaflets typically have a lot of text and few fig-
ures. Pictures or video tend to be preferred over reading text, 
especially during illness. Based on our clinical experience, 
even though they have been provided with instruction via a 
text-style leaflet from their pharmacists, patients tend to for-
get how to manage their symptoms when they have ADRs. In 
outpatient settings, symptom management is critical due to 
the lack of home medical care in Japan.

Table 2.  Adverse drug reactions.

FCL Non-FCL p-value*

  139 cycles/49 pts 163 cycles/60 pts  

Grade 2, 3 non-haematologic 
toxicities: number of patients (%)

29 (59) 30 (50) NS

Grade 2, 3 non-haematologic 
toxicities: number of events (%)

67 (48) 77 (47) NS

Adverse events
  Anorexia 23 28  
  Nausea/vomiting 8 13  
  Stomatitis 7 6  
  Fatigue 6 14  
  Diarrhoea 6 3  
  Fever/FN 5 2  
  Hand foot syndrome 5 1  
  Skin rash 4 0  
  Constipation 3 10  

FCL: flowchart-type leaflet; cycles: number of chemotherapy cycles; pts: number of patients; FN: febrile neutropaenia.
*χ2 test.

Table 3.  Emergency hospital admissions and telephone calls.

FCL Non-FCL p-value*

  139 cycles/49 pts 163 cycles/60 pts  

Emergency hospital admissions, n (%) 1 (1) 16 (10) 0.0015
Emergency hospital visits, n (%) 4 (3) 17 (10) 0.01
Nonadherence (inpatients), n (%) 17 (12) 31 (19) 0.1
Nonadherence (outpatients), n (%) 5 (4) 23 (14) 0.002
Telephone calls, n (%) 22 (16) 11 (7) 0.01
Total calls 30 11  
Calls according to pharmacists’ 
instruction

24 (80) 5 (45)  

Calls before emergency admissions 1 (100) 6 (37)  
Calls before emergency visits 4 (100) 6 (37)  

FCL: flowchart-type leaflet; cycles: number of chemotherapy cycles; pts: number of patients.
*Fisher’s exact test.
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We developed an instruction leaflet for managing ADRs 
and instructing patients when to call the hospital in emer-
gency situations that was visually easy to understand. In this 
study, the incidence of Grade 2 or higher non-haematological 
ADRs was 40% in the FCL group and 26% in the non-FCL 
group, indicating that the chemotherapy was toxic. In the 
non-FCL group, there was a 10% emergency admission 
rate; however, the incidence was significantly lower in the 
FCL group (Figure 1). The FCL improved subjects’ knowl-
edge of how to manage certain symptoms by either taking 
medication or calling the hospital. In the study, telephone 
call rates were significantly higher in the FCL group than in 
the non-FCL group. Of the 30 calls from patients in the FCL 
group, 24 (80%) were made to the hospital, compared with 
only 5 (45%) of the 11 calls from patients in the non-FCL 
group, demonstrating that the FCL triaged emergency con-
ditions due to chemotherapy. It is difficult to establish a new 
system that will identify patients who have emergency con-
ditions over multiple chemotherapy sessions; however, the 
FCL has the potential both to enhance treatment adherence 
through adequate supportive medicine and to remind 
patients how to manage severe ADRs during cancer 
chemotherapy.

It is known that adherence to treatment is one of the 
important factors in determining successful treatment. There 
have been some reports that pharmacists contribute to 
improving patients’ adherence and clinical outcomes,13,14 
especially in cancer treatment that includes cytotoxic agents 
and unique molecular-targeted medicines.15 In this study, we 
found the FCL improved not only emergency admission 
rates but also adherence in an outpatient setting. The rate of 
telephone calls when the subjects had severe ADRs was sig-
nificantly improved by using the FCL. In the inpatient chem-
otherapy setting, we did not use a telephone follow-up 
method to support chemotherapy patients; however, our 
other study showed that telephone follow-up identified half 
of the nonadherence in sorafenib therapy.8 In addition, we 
also found that patients who called the hospital when they 
had a fever could maintain their oral antibiotic adherence in 
outpatient chemotherapy. Several studies that proved the 
benefits of telephone triage have been reported,16,17 and we 
believe that triage is important during chemotherapy because 
the duration of inpatient chemotherapy is getting shorter 
while outpatient chemotherapy is increasing. Obviously, 
cancer chemotherapy has numerous severe ADRs, and the 
incidence of emergency hospital admissions or visits is 
high;5,6 therefore, timely telephone intervention could be 
effective in managing ADRs.

DCF and DCS were toxic regimens, and we expected that 
early self-management by subjects might reduce the incidence 
of severe grade ADRs. In this study, the FCL did not reduce 
the incidence of Grade 2 or higher non-haematological ADRs; 
however, the incidence of adherence to supportive medicine 
(which reflects subjects’ self-management) was significantly 
superior in the FCL group than in the non-FCL group. In our 

hypothesis, the FCL enhanced subjects’ understanding 
towards their symptoms, and consequently, their emergency 
hospital admission rates were lower.

In this study, no subjects refused using the leaflet; how-
ever, we were unable to analyse subject satisfaction or qual-
ity of life due to the retrospective nature of the study. In our 
daily practice, we explain how to use the FCL to both patients 
and their family members. Therefore, the implication is that 
patients’ family members also might be able to use the tool; 
however, we did not collect any data from family members 
in this study. Moreover, the FCL helped pharmacists share 
information with oncologists on how to treat patients. Some 
pharmacists and oncologists used the FCL as an educational 
textbook because it described how to manage ADRs and 
emergency settings. The incidence of emergency hospital 
visits and admissions was significantly lower in the FCL 
group than in the non-FCL group. This is probably because 
pharmacists are likely to have provided more thorough 
explanations to subjects in the FCL group; however, a bias 
which affected the quality of the pharmacists’ intervention 
was evident.

This retrospective study was limited to a specific chemo-
therapy regimen, and therefore, a prospective pilot study to 
evaluate the FCL is needed. Another limit of our study was 
that we could not measure subject variables such as beliefs 
about medication, access to medication, and forgetfulness, 
and so on; therefore, subjects’ education levels might also 
have affected the results of the study.

Conclusion

In this study, no difference was observed in the incidence of 
ADRs between the FCL and the non-FCL group. Our data 
showed that the FCL did not reduce ADRs, but it did support 
subjects’ telephone calls during emergencies due to ADRs. 
This suggests that the FCL could contribute to reducing 
emergency hospital admissions by discouraging nonadher-
ence and improving patients’ judgment during chemother-
apy. This is the first report that a visually instructive FCL is 
feasible to use in cancer chemotherapy. Currently, text-style 
leaflets are commonly provided; however, an easier to under-
stand FCL may provide greater patient benefit in the future.
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