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Introduction

Thyroid cancer accounts for 1% of all cancer cases, and 90% 
of all endocrine tumors are thyroid cancers. The prognosis of 
thyroid cancer is favorable, with a 10-year survival rate of 
85%. Further, the incidence of distant metastasis is less than 
5%, and 10-year survival in patients with metastasis is 25%–
42%.1,2 Lenvatinib is an oral multikinase inhibitor that inhib-
its vascular endothelial growth factor receptors 1–3, 
fibroblast growth factor receptors 1–4, platelet-derived 
growth factor receptor a, and RET and KIT signaling path-
ways.3–5 In the SELECT trial, an international randomized 
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phase 3 study in patients with radioiodine-refractory thyroid 
cancer, lenvatinib significantly prolonged median progres-
sion-free survival to 18.3 months, compared to 3.6 months 
with placebo, and improved the overall response rate.6 
Accordingly, lenvatinib is now considered the standard ther-
apy for thyroid cancer which is unresectable and refractory 
to treatment with radioactive iodine.

Nevertheless, a systematic review reported that more than 
half of patients treated with lenvatinib experienced proteinu-
ria, fatigue, and decreased appetite and that 15%–25% had 
grade ⩾ 3 adverse effects, including thrombocytopenia, 
hypertension, and peripheral edema.7 Indeed, the incidence 
of temporary interruption or dose reduction of lenvatinib in 
the SELECT trial6 was 89.7% in the overall population and 
93.3% in the Japanese patients.8 These findings indicate that 
the continuation of lenvatinib requires suitable management 
of adverse drug reactions.

In Japan, hospital pharmacists face difficulties managing 
oral targeted therapy in the outpatient setting.9,10 The role of 
hospital pharmacists involves both dispensing and clinical 
services: licensure for pharmacy technicians has not been 
established and pharmacists are therefore required to cover 
both roles. Recently, the Japanese government provided a 
healthcare reimbursement fee for outpatient pharmacy ser-
vice,11 but at a level which does not cover outpatient cancer 
treatment. Our previous nationwide survey in Japan reported 
that community pharmacists lack confidence in educating 
patients about oral chemotherapy because they do not rou-
tinely dispense these drugs and are not currently familiar 
with how they are used, their dosing, or their side effects.12 
In 2007, in response to the increased demand for clinical 
pharmacy services for outpatient therapy, the Department of 
Pharmacy at the National Cancer Center Hospital East 

(NCCHE) established the first Japanese outpatient clinic in 
which pharmacists work directly with oncologists.13–16 Our 
previous retrospective survey on pharmacists’ outpatient 
services for oral targeted therapy with sorafenib for hepato-
cellular carcinoma showed that most sorafenib misuse 
occurred at home, and that a telephone follow-up program 
was effective in improving this misuse.17 To reduce unnec-
essary treatment interruption or dose reduction in lenvatinib 
oral targeted therapy, medical oncologists and pharmacists 
at the NCCHE established an integrated support program 
conducted via pharmacists’ outpatient services. In this pro-
gram, the pharmacist contacts the patient before the medical 
oncologist’s clinical examination, explains the treatment to 
the patient after the examination, and conducts telephone 
follow-up.18,19 (Figure 1) In the oncology field, several 
reports have shown that interventions by pharmacists in out-
patient therapy prevent errors and enable suggestions and 
provision of more suitable medications.20–22 Because of the 
substantial heterogeneity in the outcomes of these reports, 
however, no comprehensive understanding of their benefit 
in outpatient settings has yet been obtained.23

Aims

This retrospective cohort study evaluated the benefit of out-
patient services conducted by pharmacists in collaboration 
with oncologists for lenvatinib oral targeted therapy in 
patients with thyroid cancer.

Ethics approval

Ethical approval for this study was obtained from the National 
Cancer Center Institutional Review Board (# 2015-251). The 

Setting

Period Inpatient phase
(1 - 2 week)

Initial outpatient phase
(Every week)

Maintenance outpatient phase
(Every 2 to 4 weeks)

Inpatient 
education

Outpatient 
service

OutpatientInpatient

Outpatient 
service

Outpatient 
service

Telephone follow-
up by pharmacist

(middle of 
treatment)

Telephone follow-
up by pharmacist

(middle of 
treatment)

Outpatient 
service

After the initial outpatient phase, pharmacists 
only conducted telephone follow-up if oncologists 
required it. 

Figure 1.  Treatment flow.
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Institutional Review Board asserted that informed consent to 
the study was not required due its retrospective chart review 
design.

Methods

Subjects and study design

We retrospectively evaluated thyroid cancer patients who 
received oral targeted therapy with lenvatinib between May 
2015 and March 2017. We excluded patients who had previ-
ously received lenvatinib in the SELECT clinical trial.6 All 
patients started on lenvatinib as inpatients, during which time 
they were educated about the drug and received an initial 
evaluation of their response to it. For this study, we focused 
on outpatient services and did not collect data on the inpatient 
education phase. After 1–2 weeks of inpatient education, the 
patients continued lenvatinib in an outpatient setting. In the 
outpatient clinic, pharmacists worked with patients in the 
same examination room as oncologists to evaluate adverse 
drug reactions and medication adherence, and to suggest 
medications for adverse drug reactions to oncologists. Before 
the oncologist’s outpatient examination, the pharmacist col-
lected information on the patient’s status, such as adverse 
drug reactions, adherence, medicines requested by the patient, 

and medications that the patient took or forgot to take, and 
then provided the information to the oncologists. During the 
oncologist’s outpatient examination, the pharmacist sug-
gested prescriptions and provided drug information to the 
oncologist when requested. After the oncologist’s outpatient 
examination, the pharmacist checked prescription orders for 
errors and provided medication counseling to patients regard-
ing their prescriptions. At the mid-point of the patients’ out-
patient treatment program, pharmacists telephoned patients 
and evaluated their adverse drug reactions and medication 
adherence. To standardize pharmacists’ assessments, oncolo-
gists and pharmacists developed a telephone follow-up 
checklist, and the results of the checklist were recorded in the 
electronic patient record system (Figure 2). In cases where 
patients encountered problems due to adverse drug reactions, 
the pharmacist contacted the oncologist to discuss strategies 
for managing the patient (Figure 3). Oncologists and pharma-
cists developed a collaborative flowchart for managing 
adverse drug reactions, including hypertension, proteinuria, 
diarrhea, nausea, constipation, oral mucositis, cough, skin 
disorders, and hand-foot syndrome.18,19 Doctors evaluated the 
reactions using NCI-CTCAE v4.0. Pharmacists referred to 
these evaluations and suggested supportive medicines and 
temporary drug holidays to enable recovery. All activities 
were recorded in the patient’s electric medical record. In the 

Lenvatinib telephone follow-up check-sheet

Name:                                                               ID:                                       
Date:                             Time:                           Telephone#:                       
Current dose                 mg                               Start/restart date:

Missed dose or medication error
      □No □Yes (contents:                                    )

Keeping a patient diary
      □Yes □No →If no, motivate patient to keep a diary

Daily blood pressure
      □ SBP 140-160/DBP 90-100
           If the patient has already used hypertensives ⇒ Call doctor
           If using hypertensives ⇒ Explain the use of ARBs
      □ Greater than grade 3 (160/100) hypertension
           or severe symptoms (nausea, headache) ⇒ Call doctor

 Diarrhea:  □No □Yes (symptoms:                                             )
 HFS:        □No □Yes (symptoms:                                             )
 Nausea:    □No □Yes (symptoms:                                             )
 Fatigue:    □No □Yes (symptoms:                                             )
 Physical symptoms: □No □Yes (symptoms:                            )
 Other symptoms (                                                                     )

Figure 2.  Telephone follow-up checklist.
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initial period of outpatient treatment, patients visited the 
oncologists once a week at the outpatient clinic. After the 
oncologist confirmed that the patient’s condition had stabi-
lized, the visits were reduced to once every 2–4 weeks, at 
which time pharmacists also stopped the telephone follow-
up, unless required by the oncologist to ensure safe adminis-
tration of therapy. Pharmacists directly consulted with 
oncologists during the outpatient sessions, or called them 
using the in-hospital personal mobile phone system if they 
were elsewhere in the institution. In our previous study,15 we 
investigated the benefits of pharmacist collaboration with 
oncologists for various types of anticancer agents for four 
months using pharmacy service records, in which pharma-
cists recorded their services in daily practice. In this study, 
however, we investigated the patients’ electric medical 
records retrospectively to clarify outpatient pharmacy activi-
ties. These included (1) pharmacists’ contributions to len-
vatinib therapy at outpatient clinics, (2) pharmacists’ 
telephone follow-up services regarding lenvatinib at home, 
and (3) pharmacists’ interventions for lenvatinib usage and 
drug-related problems. The study did not use statistical calcu-
lation to justify the number of cases, and was conducted as a 
retrospective observational study which summarized phar-
macy services and interventions using patient electric medi-
cal records. Data are described as a “service” for routine work 
in daily practice and as an “intervention” for activities which 
affected a patient’s treatment.

Data analysis

Descriptive statistics were used to examine the mean number 
and frequency of prescription modifications due to phar-
macy services. Interventions for drug-related problems were 
categorized using the classification of Cipolle et al.24 All cal-
culations were performed using Microsoft Excel 2013.

Results

Patient characteristics

During the study period, 24 thyroid cancer patients were 
treated with lenvatinib. No patient declined to receive the 
outpatient service or telephone follow-up service. Eight 
patients (33.3%) were female, median age was 71 years, and 
all patients had an Eastern Cooperative Oncology Group 
(ECOG) Performance Status of 0 or 1. The histologic sub-
types of thyroid cancer were papillary (n = 17), follicular 
(n = 3), poorly differentiated (n = 2), and anaplastic (n = 2). 
Median treatment period was 359 days (range 50–665 days). 
During the study period, the median initial education period 
was 12 days (range 6–29) and the median telephone follow-
up period after patient discharge was 42 days (range 7–551). 
Among the 24 cases, the incidence of lenvatinib temporary 
interruption and dose reduction events due to adverse reac-
tions to lenvatinib was 100% (n = 24) and 83.3% (n = 20), 
respectively. There was no treatment discontinuation due to 
lenvatinib adverse drug reactions (Table 1).

Pharmacists’ contribution to lenvatinib oral 
targeted therapy at the outpatient clinic

A total of 501 outpatient pharmacy services were conducted 
by pharmacists in collaboration with oncologists. There were 
193 temporary interruptions to lenvatinib treatment, which 
occurred as a result of 221 adverse drug reactions, primarily 
hand-foot syndrome (n = 58), proteinuria (n = 37), thrombo-
cytopenia (n = 26), anorexia (n = 22), and fatigue (n = 20) 
(Table 2). Among the 501 outpatient pharmacy services, 125 
were interventions (24.9%), of which 44.8% (n = 56) con-
cerned lenvatinib and 52.0% (n = 65) concerned supportive 
medications for adverse drug reactions due to lenvatinib, as 

Table 1.  Patients’ characteristics.

Characteristic (N = 24) n %

Sex
  Male 16 67
  Female   8 33
Median age (range), years 71 (44–83)  
ECOG PS
  0 or 1 11 100
Histologic subtype
  Papillary 17 71
  Follicular   3 13
  Poorly differentiated   2 8
  Anaplastic   2 8
Median follow-up period (range), days 359 (50–665)  
Median initial education period 
(range), days

12 (6–29)  

Median telephone follow-up period 
(range), days

42 (7–551)  

ECOG PS: Eastern Cooperative Oncology Group Performance Status.
Total number of patients is 24.

Hypertension
1. Measure BP twice a day
2. Check for use of antihypertensive before LEN

SBP > 140 mmHg
DBP > 90 mmHg

Start ARB or ACEI
candesartan 4mg
enalapril 5mg

Use amlodipine
2.5mg–5mg

Use nifedipine 10mg
extended-release cap

Call a hospital 
immediately

SBP > 160 mmHg Nausea or 
headache

Figure 3.  Flowchart of how to manage patients’ adverse drug 
reactions: example for hypertension.
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solely identified by the pharmacist. The majority of interven-
tions that were directly related to lenvatinib concerned len-
vatinib misuse (n = 33) and inquiries from the pharmacist 
about the dose or schedule of lenvatinib (n = 19). Most pre-
scription suggestions by pharmacists were for antihyperten-
sives (n = 33) and thyroid hormone preparations (n = 10) 
(Table 3). According to the classification of Cipolle et al.,24 
the 125 drug-related problems detected by pharmacists 
through the outpatient clinic were classified as additional 

drug therapy (n = 65), non-compliance (n = 41), and inappro-
priate drug use (n = 19).

Pharmacists’ telephone follow-up services for 
lenvatinib oral targeted therapy at home

During the study period, pharmacists conducted a total of 
156 telephone follow-up services. Of these, 28 calls (17.9%) 
resulted in no action. Meanwhile, in 69 calls (44.2%), phar-
macists observed drug-related problems and managed them 
using the developed flowchart; in 18 calls (11.5%), pharma-
cists consulted an oncologist about confirmed problems and 
decided to continue observation with no medical interven-
tion; and in 41 calls (26.2%), oncologists decided to tempo-
rarily interrupt lenvatinib treatment after a report of adverse 
drug reaction from a pharmacist (Table 4). In accordance 
with the classification of Cipolle et  al.,23 the drug-related 
problems detected by the pharmacists through telephone 
follow-up were classified as monitoring needed (n = 69), 
additional drug therapy (n = 18) and inappropriate drug use 
(n = 41).

Pharmacists’ interventions for lenvatinib usage 
and drug-related problems

There were 193 temporary interruptions to lenvatinib treat-
ment during the study period. Among these, pharmacists 
identified 33 lenvatinib misuse events (17.0%) in which 
patients made treatment-related decisions without consulting 
an oncologist or pharmacist. All lenvatinib misuse events 
were related to lenvatinib adverse drug reactions. Pharmacists 
also identified four lenvatinib mistake events in which 
patients misunderstood the oral targeted therapy schedule. In 
addition, pharmacists identified drug misuse events for anti-
hypertensives (n = 3) and a lipid-lowering drug (n = 1). 
Pharmacists identified three drug misuse events out of a total 
of 156 calls during the telephone follow-up service period.

Discussion

In the outpatient clinic, 96.8% (121/125) of interventions 
conducted by pharmacists involved lenvatinib (56 interven-
tions for lenvatinib and 65 interventions for supportive medi-
cations for adverse drug reactions due to lenvatinib). In our 
study, we focused on lenvatinib for pharmacist intervention, 
because pharmacists had authority to provide interventions 
for this agent under a treatment program approved by oncol-
ogists. In contrast, we did not include medications for other 
diseases, such as cardiovascular disease, osteoporosis, and 
diabetes, as these were prescribed by doctors who worked in 
different hospitals, and for which our pharmacists did not 
have authority to change treatment. Although lenvatinib sig-
nificantly improved progression-free survival in the SELECT 
trial,6 a sub-analysis revealed that patients with shorter dose 
interruptions had a greater degree of benefit than those with 

Table 2.  The 221 adverse events that led to 193 temporary 
interruptions to lenvatinib treatment.

Adverse event (N = 221) n %

Hand-foot syndrome 58 26.2
Protein urea 37 16.7
Thrombocytopenia 26 11.8
Anorexia 22 10.0
Fatigue 20 9.0
Diarrhea 11 5.0
Hypertension   9 4.1
Edema   7 3.2
Rash   6 2.7
Arthralgia   3 1.4
Anemia   3 1.4
Fever   3 1.4
Sore throat   2 0.9
Mucositis   1 0.5
Hepatitis   1 0.5
Respiratory discomfort   1 0.5
Other 11 5.0

Table 3.  The 125 interventions among the 501 outpatient 
pharmacy services conducted by pharmacists.

Interventions in outpatient clinics (N = 125) n %

Lenvatinib
  Self-assessed discontinuation of lenvatinib 33 26.4
  Inquiry regarding lenvatinib continuation 19 15.2
  Lenvatinib mistake 4 3.2
Supportive medications for lenvatinib adverse drug reactions 
(a pharmacist recommended, and an oncologist prescribed 
according the recommendation)
  Antihypertensive 33 26.4
  Thyroid hormone preparation 10 8.0
  Diuretic 5 4.0
  Analgesic 4 3.2
  Lipid-lowering drug 4 3.2
  Antihyperuricemic 3 2.4
  Ointment for rash 2 1.6
  Gastric medication 1 0.8
  Other 3 2.4
Mistaken medication
  Antihypertensive 3 2.4
  Lipid-lowering drug 1 0.8
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longer interruptions.25 This sub-analysis highlights the 
importance of the timely management of lenvatinib toxici-
ties to minimize dose interruptions and maximize lenvatinib 
efficacy.25 In this study, from 501 outpatient pharmacy ser-
vices, pharmacists made 125 interventions in patient treat-
ment, most of which concerned lenvatinib and the suggestion 
of supportive medicine for adverse reactions to lenvatinib. 
The data clarified that there were cases of oral targeted ther-
apy in which patients had self-assessed lenvatinib discon-
tinuation; doctors had missed a restart or temporary drug 
holiday in managing adverse drug reactions; and lenvatinib 
misuse with a fatal outcome. Among the 156 telephone fol-
low-up services conducted by pharmacists, 17% resulted in 
an oncologist’s decision to temporarily interrupt lenvatinib 
treatment after a report of adverse reaction from a pharma-
cist. To evaluate characteristics of the drug related problems, 
we categorized the interventions using classification of 
Cipolle et al.,24 and these results clarified that pharmacists 
improved inappropriate treatment and non-compliance, and 
suggested supportive medicines to continue the treatment. 
These findings show that collaboration between pharmacists 
and oncologists at outpatient clinics improves medication 
use and drug safety. In addition to the 125 interventions con-
ducted in the outpatient clinic across a median of 359 days, 
pharmacists conducted 41 telephone follow-up services 
across a median of 43 days in which they consulted patients 
on whether or not to continue lenvatinib treatment at home. 
Several studies have already reported the benefits of tele-
phone services26,27 or mobile application tools28 in support-
ing patients under anticancer treatment. Our present findings 
also support the benefits of telephone service. Although we 
did not confirm the effects of the remote service on depres-
sion in or motivation of patients receiving cancer treatment, 
other studies have demonstrated benefits for psychological 

symptoms,29,30 and given the higher frequency and severity 
of adverse drug reactions in our patients, our intervention 
also likely benefited psychological symptoms in our 
patients.26,27,29,30 In the SELECT study,6 the incidence of 
overall adverse drug reactions was 97.3%, and included 
hypertension (67.8%), diarrhea (60.9%), anorexia (51.7%), 
weight loss (47.1%), nausea (41.0%), fatigue (39.8%), sto-
matitis (36.8%), proteinuria (32.6%), and hand-foot syn-
drome (31.8%). In the international phase II study,31 grade 3 
and 4 adverse events were hypertension (10%), proteinuria 
(10%), diarrhea (10%), weight loss (7%), fatigue (7%), 
hand-foot syndrome (2%), and anorexia (2%). Our study 
demonstrated not only an improvement in adverse drug reac-
tions but also a decrease in temporary interruption, treatment 
discontinuation and misuse of lenvatinib, all of which are 
related to clinical outcome. Pharmacist suggestions for sup-
portive medicines were mostly for antihypertensive agents, 
including diuretics. Use of thyroid hormone preparations or 
analgesics not aimed at adverse drug reactions to lenvatinib 
but rather due to the thyroid cancer itself were also observed. 
In the SELECT trial, the incidence of temporary interrup-
tions to lenvatinib treatment was 82% in the overall popula-
tion and 80% in the Japanese population, while the incidence 
of dose reduction was 67% in the overall population and 
90% in the Japanese population.6,8 Although all patients 
experienced temporary interruption to lenvatinib treatment 
in this study, there was no treatment discontinuation due 
adverse reactions to lenvatinib. These data suggest that tem-
porary drug interruption and dose reduction are necessary to 
manage adverse drug reactions of lenvatinib oral targeted 
therapy. Further, while pharmacists identified only three len-
vatinib misuse events using telephone follow-up services, 
they identified 33 such events in the overall period. This sug-
gests that adherence should be monitored throughout the 

Table 4.  Telephone follow-up interventions by pharmacists.

Telephone follow-
up interventions 
(N = 156)

No event, 
n = 28 (17.9%)

Observed drug-related 
problems and managed 
them using developed 
flowchart, n = 69 (44.2%)

Discussed problems with an 
oncologist and decided to continue 
observation with no medical 
intervention, n = 18 (11.5%)

Oncologists decided to temporarily 
interrupt lenvatinib after report 
of adverse drug reactions from 
pharmacists, n = 41 (26.2%)

Hand-foot syndrome 6 0 15
Hypertension 31 10 6
Anorexia 5 0 5
Diarrhea 1 0 4
Drug mistake 4 2 3
Drug consultation 6 0 3
Pain 5 1 2
Fatigue 5 2 1
Thrombosis 0 0 1
Proteinuria 0 0 1
Rash 2 3 0
Dehydration 2 0 0
Bleeding 1 0 0
Constipation 1 0 0
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entire treatment period. Our previous report15 described the 
benefits of these services for patients who received antican-
cer agents for all cancer types, but was conducted from June 
to September 2016 only, and the telephone follow-up service 
was limited to sorafenib and lenvatinib oral targeted therapy 
conducted at the National Cancer Hospital East. While our 
previous study15 reported a telephone triage service, this 
study clarified the benefits of long-term care.

This study had a number of limitations, primarily based 
around the size of the patient population and workplace 
restrictions. First, the study was conducted at a single center 
using a retrospective design, and calculation and justification 
of the sample size was not done. Second, even though the 
impact of telephone follow-up was significant, it was con-
ducted after the initial outpatient phase only if the oncologist 
required it, and impact after the initial phase of treatment 
could not be evaluated. Third, the provision of a telephone 
service with a single pharmacist at one facility is difficult, 
and this type of service may not be feasible for many institu-
tions. Finally, the study was restricted to data showing which 
patients had misused an oral anticancer agent, despite the 
fact that we did not use valid criteria to evaluate patient med-
ication adherence. Allowing for these limitations, we believe 
that the information in this study will be useful to others.

Even though the study data were limited to a specific 
targeted therapy, it clarified the benefits of an outpatient 
pharmacy service on lenvatinib, which has various adverse 
drug reactions due to multikinase inhibition. Further study 
is needed to prove the importance of support for cancer 
treatment, which requires the balancing of treatment 
effects and adverse drug reactions. In particular, the use of 
outpatient cancer treatment and oral anticancer agents has 
increased,11 and patients require more outpatient services 
and remote interventions, such as telephone follow-up ser-
vices, to control adverse drug reactions due to anticancer 
agents.

Conclusion

This retrospective study provides evidence that outpatient 
pharmacy services contribute to improving lenvatinib ther-
apy and that telephone follow-up is useful for identifying 
severe adverse drug reactions in patients at home. The study 
also clarified the importance of managing adverse drug reac-
tions and controlling the use of oral targeted medicines 
administered at home. The application of these data will aid 
in the safety monitoring of patients on oral anti-cancer 
agents, and may reduce the occurrence of non-adherence 
events and adverse drug reactions associated with anticancer 
treatment in outpatient settings.
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