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Abstract
Background  To understand the extent to which a large-scale healthcare claims database (DB) captures the safety profile 
of eribulin mesylate (Halaven®, Eisai Co., Ltd., Japan), we compared patient characteristics, drug use, and adverse events 
(AEs) between data for patients treated with eribulin retrieved from a DB and data for metastatic breast cancer patients from 
a conventional prospective post-marketing surveillance (PMS).
Methods  We descriptively summarized patient characteristics and AEs of 551 and 951 patients retrieved from DB and PMS, 
respectively, during 2011‒2013. Using 2814 patient data from the DB during 2011‒2016, the drug use and AE incidence 
over time were assessed.
Results  In both datasets, 99.8% were females, and the mean age was 57.8 ± 10.7 years. The mean number of eribulin admin-
istration was 11.1 ± 10.9 and 10.1 ± 7.8 in DB and PMS, respectively. Although, overall, the difference in AE incidence 
between the two datasets was moderate, gaps were larger for nausea (DB: 73.32% vs. PMS: 15.77%), neutropenia (20.87% 
vs. 66.67%), stomatitis (37.39% vs. 10.94%), and alopecia (0.36% vs. 12.09%). During 2011‒2016, the observed incidence 
of anemia or pyrexia significantly decreased (trend test, p = 0.0009 for both).
Conclusion  Generally, patient characteristics, drug use, and AE incidence between the DB and PMS were comparable; how-
ever, AEs such as neutropenia may require defining based on the laboratory data to achieve more comparable results in DBs. 
Besides the usefulness of healthcare claims DBs for long-term assessments, they may also serve as a good complementary 
to PMS in the pharmacovigilance of eribulin.
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Key Points 

Overall, the data for demographic and clinical characteristics 
for patients treated with eribulin were comparable between 
the database (DB) and post-marketing surveillance (PMS).

Overall, the differences in adverse event (AE) incidence 
between the data retrieved from the DB and PMS were 
moderate (< 10%); however, larger gaps were observed 
for nausea, neutropenia, stomatitis, and alopecia.

The study suggests that healthcare claims DBs could be 
used for the pharmacovigilance of eribulin as a comple-
mentary study to conventional PMS.

2	 Clinical Study Support, Inc., Daiei Bldg, 2F, 1‑11‑20 Nishiki, 
Naka‑ku, Nagoya 460‑0003, Japan

1  Introduction

In the past couple of decades, pharmacoepidemiology has 
gained significant momentum, globally, for assessing the 
long-term safety and efficacy of a new medication in the 
post-approval setting. The pharmacoepidemiological inves-
tigations include two types: prospective post-marketing sur-
veillance (PMS) studies and retrospective database (DB) 
studies. In clinical practice, the PMS of a novel therapy 
or drug is mandated by the Ministry of Health, Labor, 
and Welfare (MHLW) in Japan for distribution by phar-
maceutical companies. Notably, conventional PMS studies 
remain at the center stage of these types of studies. The 
real-world PMS studies are mostly prospective studies that 
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are conducted in compliance with a ministerial ordinance 
of good post-marketing study practice (GPSP) in Japan. 
Conventional PMS studies, however, are more advanta-
geous in monitoring the safety event in a wider patient 
population within the clinical setting than in the clinical 
trial phases, because of the strict inclusion and exclusion 
criteria employed. In addition, prospectively collecting data 
is also essential in assessing the data from multiple health-
care institutions [1, 2]. Higher cost and resource utilization, 
limited plausible follow-up times, selection bias in both the 
study site and patient recruitment, and limited generaliz-
ability inherited from PMS studies cannot be avoided [1, 3].

An amendment was made to GPSP by the Pharmaceuti-
cals and Medical Devices Agency (PMDA), which became 
effective in April of 2018 [4]. This amendment allowed the 
use of an existing DB to evaluate the safety and efficacy 
of a new pharmaceutical agent during the post-marketing 
phase. At present, the DBs available for pharmacoepide-
miology in Japan can be broadly classified as administra-
tive claims, hospital-based care information and electronic 
medical record, and disease-based registration [5]. Hence, 
DBs should be selected based on the purposes of the origi-
nal data collection and individual PMS study, as recom-
mended in the guidelines for the DB research [6, 7]. Con-
sidering the definitions of population, events [e.g., adverse 
events (AEs)], and time covered are important when a DB 
is used as an alternative data source. This is because the 
data commonly included in DBs are limited (e.g., disease 
name, drug prescription, and the treatment and test per-
formed). The use of DBs as an alternative source functions 
as an advantage, since DB enables the analysis of large-
scale data, all of which are based on the real world.

Very few studies [8, 9] have been reported that examined 
the possibility of using a DB as an alternative to the con-
ventional PMS studies in Japan. Hence, the objective of this 
study was to understand the extent to which the healthcare 
claims DB captures the safety profile of patients prescribed 
eribulin mesylate (Halaven®, Eisai Co., Ltd., Japan) through 
the comparison of patient characteristics, drug use, and 
adverse event (AE) incidence between the data extracted from 
a large-scale DB and data extracted from a conventional pro-
spective PMS of metastatic breast cancer patients treated with 
eribulin. The changes and tendencies of drug use and AE 
incidence, over time, were also assessed using the DB data.

2 � Methods

2.1 � Data Source

In this comparative study, the data for patients who were 
treated with eribulin for breast cancer were extracted 

from the DB and PMS. The DB data were extracted from 
a hospital-based claims DB, constructed by Medical Data 
Vision Co., Ltd. (MDV; Tokyo, Japan). As of April 2018, 
this DB included the data for approximately 1.8 million 
patients, collected from 294 hospitals with advanced treat-
ment capabilities; these hospitals employed diagnosis pro-
cedure combination/per diem payment system (DPC/PDPS). 
Patient information including age, sex, diagnosis, prescrip-
tion, and medical practice (e.g., treatment, operation, and 
test) were included in the data extracted from the DB. The 
PMS data were extracted from a conventional 1-year pro-
spective study conducted by Eisai Co., Ltd. from 2011 to 
2013 [10], where 968 patients with inoperable or recur-
rent breast cancer receiving treatment with eribulin for the 
first time were enrolled at 325 centers (ClinicalTrials.gov 
ID: NCT01463891). Results of this PMS study have been 
reported elsewhere [10].

To compare the safety profile of the DB with that of the 
PMS, the data for 551 patients who were treated with eribu-
lin during 2011–2013 were retrieved from the DB, while 
data for 951 patients included in the safety analysis were 
retrieved from the PMS. For the assessment of drug use and 
AE incidence over time, 2814 patient data were retrieved 
from the DB for treatments that occurred between 2011 and 
2016.

2.2 � Definition

In DB, the following 14 AEs recorded between the starting 
and ending months of eribulin administration were identi-
fied according to the Japanese disease name codes: alopecia, 
anemia, decreased appetite, dysgeusia, febrile neutropenia, 
interstitial pneumonia, leukopenia, lymphopenia, malaise, 
nausea, neutropenia, peripheral neuropathy, pyrexia, and sto-
matitis. The Japanese disease name codes along with their 
corresponding International Classification of Diseases and 
Related Health Problems, 10th revision (ICD-10) codes for 
the defined AEs are shown in Table 1.

For the concomitant hormone therapy, data on progestins, 
luteinizing hormone-releasing hormone (LHRH) analogs, 
anti-estrogen, aromatase inhibitors, and female and male 
hormones used at least once during eribulin administration 
were identified in the DB.

The AEs in PMS were categorized according to the 
Japanese version of the Medical Dictionary for Regulatory 
Activities (version 16.1).

2.3 � Statistical Analysis

To compare the DB and PMS data, patient characteristics, 
drug use, and AE incidence were descriptively analyzed 
upon retrieval from the DB (n = 551) and PMS (n = 951); 
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Table 1   Classification of 
adverse event based on Japanese 
disease name codes with 
corresponding ICD-10 codes

Adverse event Japanese disease name Relevant 
ICD-10 
codeCode English name

Alopecia 7040032 Alopecia areata L639
8832260 Telogen Effluvium L650
7040031 Iatrogenic alopecia L658
8837435 Alopecia L659

Anemia 8830214 Anemia associated with malignant neoplasm C80
8832030 Cancer-related anemia C80
2809009 Iron deficiency anemia D509
2831004 Drug-induced hemolytic anemia D592
8834707 Secondary anemia D648
2859011 Anemia D649

Decreased appetite 8834950 Anorexia nervosa F500
7830003 Anorexia R630

Dysgeusia 7811004 Cacogeusia R432
7811007 Dysgeusia R432

Febrile neutropenia 8842350 Febrile neutropenia D70
Interstitial pneumonia 8842214 Drug-induced interstitial pneumonia J704

1363003 Acute interstitial pneumonia J841
5150001 Diffuse interstitial pneumonia J841
5168009 Idiopathic interstitial pneumonias J841
8845727 Nonspecific interstitial pneumonia J841
4860015 Interstitial pneumonia J849
8848245 Connective tissue disease-related interstitial pneumonia M351

Leukopenia 2880005 Leukopenia D70
2889001 Secondary leukopenia D70

Lymphopenia 2888001 Lymphopenia D728
Malaise 7807010 Fatigue R53

8830597 Fatigability R53
8832689 Frail R53
8835677 Debility R53
8836510 General malaise R53
8836525 Physical exhaustion R53
8839426 Tiredness R53
8844779 Deterioration of physical fitness R53

Nausea 8835322 Postoperative nausea K910
7870002 Feeling of sickness R11
7870008 Central vomiting R11
7870012 Nausea R11
7870015 Cerebral vomiting R11
8830250 Acetonemic vomiting R11
8830971 Vomiting R11
8841650 Chemotherapy-induced vomiting R11
8847725 Recurrent vomiting R11

Neutropenia 2880001 Neutropenia D70
8838180 Idiopathic neutropenia D70

Peripheral neuropathy 8832027 Carcinomatous neuropathy C80
2505018 Diabetic peripheral neuropathy E144
8836537 Systemic peripheral neuropathy G609
8837076 Polyneuropathy G629
8840255 Peripheral neuropathy G629



30	 Y. Sakata et al.

data retrieved were for patients treated from 2011 to 
2013. To assess the trend in drug use and AE incidence 
during the 2011–2016 period, the number of eribulin 
administrations and concomitant hormone therapy with 
eribulin, and the AE incidence in the DB were descrip-
tively summarized (n = 2814 for all). Subsequently, a 
linear trend contrast, based on the ANOVA model, was 
performed for the tendency to administer eribulin. The 
Cochran–Armitage trend test was performed for the trend 
of occurrence for concomitant hormone therapy and AE 
incidence. Owing to the limited availability of data, the 
number of eribulin administrations was assessed from 
2011 to 2015. p < 0.05 was considered statistically sig-
nificant. For the descriptive analysis of the PMS data, 
SAS release 9.1.3 was used, and SAS release 9.4 used 
for the rest of the analysis.

3 � Results

3.1 � Patient Characteristics Collected 
from the Database and Post‑Marketing 
Surveillance Data

Overall, the patient characteristics were compara-
ble between the DB and PMS data (Table 2). Females 
accounted for 99.8% of the patients, with a mean ± stand-
ard deviation (SD) age of 57.8 ± 10.7 years in both data-
sets. The mean number of eribulin administrations was 
11.1 ± 10.9 and 10.1 ± 7.8 based on the data from the DB 
and PMS, respectively. However, the proportion of patients 
with human epidermal growth factor receptor type 2-posi-
tive (HER2/neu) and those with triple negative was higher 
in the data from the DB (24.0% and 29.0%, respectively) 

Table 1   (continued) Adverse event Japanese disease name Relevant 
ICD-10 
codeCode English name

3545003 Peripheral neuritis G629
8846220 Peripheral neuropathic pain G64
3442001 Numbness in fingers R208
4438004 Numbness in the distal portion of the extremities R208
7820002 Sense of numbness R208
7820006 Numbness in the lower extremity R208
7820018 Numbness in the extremities R208
7820029 Numbness in the upper extremity R208
7820033 Systemic numbness R208
8845504 Peripheral olfactory dysfunction R430
9579015 Peripheral nerve injury T144

Pyrexia 8842463 Chills and fever R500
7806005 High fever R509
7806009 Sudden fever R509
7806011 Fever R509
7806012 Slight fever R509
7806013 Unidentified fever R509
7806024 Malignant hyperpyrexia R509

Stomatitis 5281003 Gangrenous stomatitis A690
0542010 Herpetic stomatitis B002
8831561 Candida stomatitis B370
5282003 Aphthous stomatitis K120
5280003 Allergic stomatitis K121
5280004 Catarrhal stomatitis K121
5280017 Stomatitis K121
5280035 Ulcerative stomatitis K121
8831623 Infectious stomatitis K121
8831642 Drying stomatitis K121
8837020 Multiple stomatitis K121
8842353 Radiation stomatitis K121
8846197 Intractable stomatitis K121
5280054 Pyostomatitis K122
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compared to data from the PMS (18.4% for both). More 
patients, based on the data from the DB (16.9%), received 
concomitant chemotherapy; however, patients in this data-
set received less concomitant hormone therapy with eribu-
lin (10.9%) when compared to those from the PMS (7.7% 
and 16.3% for concomitant chemotherapy and concomitant 
hormone therapy, respectively).

3.2 � Hematologic and Non‑Hematologic Adverse 
Events (AEs)

The most frequently reported hematologic or non-hema-
tologic AE was nausea (73.32%), followed by stomatitis 
(37.39%), neutropenia (20.87%), and peripheral neuropathy 

(16.33%) in the DB. However, neutropenia (66.67%), fol-
lowed by peripheral neuropathy (16.93%), nausea (15.77%), 
and alopecia (12.09%) were frequently reported in the PMS 
(Table 3). Overall, the difference in AE incidence between 
the DB and PMS data was moderate, with a gap < 10%. This 
gap was, however, smaller in interstitial pneumonia (0.91% 
and 0.74% in DB and PMS, respectively), peripheral neurop-
athy (16.33% and 16.93%, respectively), and anemia (8.53% 
and 7.26%, respectively). Contrarily, the largest gap in AE 
incidence was observed for nausea (73.32% and 15.77% in 
the DB and PMS, respectively), followed by neutropenia 
(20.87% and 66.67%, respectively), stomatitis (37.39% and 
10.94%, respectively), and alopecia (0.36% and 12.09%, 
respectively).

Table 2   Patient characteristics 
in the database (DB) and post-
marketing surveillance (PMS)

SD standard deviation, HER2/neu human epidermal growth factor receptor 2

Characteristics DB (n = 551) PMS (n = 951)

Sex, n (%)
 Male 1 (0.2) 2 (0.2)
 Female 550 (99.8) 949 (99.8)

Age, years
 Mean ± SD 57.8 ±10.7 57.8 ±10.7

Age category, n (%)
 < 65 years 403 (73.1) 701 (73.7)
 65‒74 years 126 (22.9) 204 (21.5)
 ≥ 75 years 22 (4.0) 46 (4.8)

HER2/neu status, n (%)
 Positive 132 (24.0) 175 (18.4)
 Negative 419 (76.0) 703 (73.9)
 Unknown – – 73 (7.7)

Triple negative, n (%)
 Yes 160 (29.0) 175 (18.4)
 No 391 (71.0) 745 (78.3)
 Unknown – – 31 (3.3)

Initial eribulin dose (mg/m2), n (%) 305 (55.4) 951 (100.0)
 Mean ± SD 1.4 ± 0.3 1.3 ± 0.2

Number of cycles of eribulin administration
 Mean ± SD 5.0 ± 4.7 5.6 ± 4.1

Duration of exposure to eribulin (weeks)
 Median (min‒max) 12.0 (0.0‒148.0) 14.1 (3.0‒59.0)

Number of eribulin administrations
 Mean ± SD 11.1 ±10.9 10.1 ± 7.8

Concomitant chemotherapy, n (%)
 Yes 93 (16.9) 73 (7.7)
 No 458 (83.1) 877 (92.2)
 Unknown – – 1 (0.1)

Concomitant hormone therapy, n (%)
 Yes 60 (10.9) 155 (16.3)
 No 491 (89.1) 796 (83.7)
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3.3 � Changes and Trends of Drug Use and AE 
Incidence From 2011 to 2016

There was a significant increase in the mean number of 
eribulin administrations, from 10.14 in 2011 to 12.37 in 
2015 (a linear trend contrast, p = 0.0246) (Fig. 1a). Con-
trarily, the proportion of patients receiving concomitant 
hormone therapy with eribulin significantly decreased 
from 13.04% to 6.88% between 2011 and 2016 (Cochran-
Armitage trend test, p = 0.0141) (Fig. 1b). With regard to 
the incidence of AEs, although the incidence of peripheral 
neuropathy was almost constant throughout the period, the 
incidences of AEs such as anemia and pyrexia showed a 
significant decrease (p = 0.0009 for both) (Fig. 1c). A statis-
tically significant trend was not observed for the remaining 
AEs.

4 � Discussion

In this comparative study, we examined the extent to which 
the healthcare DB claims captured the safety profile of 
eribulin through the comparison of patient characteristics, 
status of drug use, and AE incidence in patients treated 
with eribulin with the previously conducted PMS of eribu-
lin in Japan [10]. The results demonstrated that, generally, 
the patient demographics, clinical characteristics, status of 
eribulin use, concomitant therapy use, and AE incidence 
based on the data from the DB and PMS were comparable 
in the pharmacoepidemiological investigations of eribulin.

For most of the AEs observed during eribulin adminis-
tration, the occurrence was comparable based on the data 
from the DB and PMS. This was particularly notable for 
interstitial pneumonia, peripheral neuropathy, and ane-
mia. The occurrence of AEs such as nausea, neutropenia, 
stomatitis, and alopecia varied between the two datasets. 
Overall, the AEs that were consistent between the DB and 
PMS data were symptomatic and may have required hospi-
tal treatment. However, more frequent nausea and stomati-
tis and less frequent alopecia were reported in the DB than 
the PMS. Such differences in AE incidence may have been 
attributable to the differences in the treatment of patients 
between the two datasets. For example, more patients in 
the DB received concomitant chemotherapy than in those 
in the PMS data (16.9% vs. 7.7%) and a slightly higher 
dose of initial eribulin (1.4 mg/m2 vs. 1.3 mg/m2). The 
differences in AE incidence also indicate that the diagnosis 
code for nausea and stomatitis were entered in the DB, for 
reimbursement purposes, indicating that treatments were 
required or prophylactic therapy was administered. AEs 
such as alopecia may have been less frequently entered 
into the DB when no treatment was required. Patients with 
moderate-to-severe but asymptomatic neutropenia may not 
have been diagnosed unless a blood test was performed. In 
addition, even if a patient was diagnosed with neutropenia, 
treatment may not have been administered unless required. 
In contrast, in the PMS data, neutropenia was determined 
based on the neutrophil count collected for the study; thus, 
regardless of symptoms, any occurrences of neutropenia 
were captured. Using the limited laboratory data avail-
able in the DB (n = 79), we further defined neutropenia as 
neutrophils < 1000 to 500/mm3 (Grade 3) or < 500/mm3 
(Grade 4) in accordance with the Common Terminology 
Criteria for Adverse Events v3.0, when such an event had 
been recorded at least once, between the day after the start 
of eribulin administration and 14 days after the end of 
eribulin administration. Subsequently, the result was then 
compared to Grade 3 or 4 neutropenia from the PMS data, 
and small discrepancies of 43.04% and 59.83%, respec-
tively, between the DB and PMS data, were observed. 
Based on these findings, PMS may be more appropriate 
for the collection of data on symptoms, including those 
that may not necessarily require treatment. To precisely 
capture AEs such as neutropenia, the definition of events 
based on their severity should also be carefully considered 
when using the MDV DB. As recommended in the guide-
lines for database research [6, 7], the use of an appropriate 
DB based on the purpose, with the original objective of the 
data source in mind, is essential. A health claims database 
may be particularly suitable for capturing events leading 
to reimbursements, but not for events affecting a patient’s 
quality of life. Thus, the decision on whether to conduct a 

Table 3   Adverse events categorized by hematologic and non-hemato-
logic events from the database (DB) and post-marketing surveillance 
(PMS)

Adverse events n (%)

DB (n = 551) PMS (n = 951)

Hematologic events
 Anemia 47 (8.53) 69 (7.26)
 Febrile neutropenia 31 (5.63) 73 (7.68)
 Neutropenia 115 (20.87) 634 (66.67)

Non-hematologic events
 Alopecia 2 (0.36) 115 (12.09)
 Decreased appetite 32 (5.81) 84 (8.83)
 Dysgeusia 0 (0.00) 60 (6.31)
 Interstitial pneumonia 5 (0.91) 7 (0.74)
 Malaise 9 (1.63) 95 (9.99)
 Nausea 404 (73.32) 150 (15.77)
 Peripheral neuropathy 90 (16.33) 161 (16.93)
 Pyrexia 42 (7.62) 109 (11.46)
 Stomatitis 206 (37.39) 104 (10.94)
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PMS or to use an existing DB, based on the safety events 
to be assessed, is important.

In this study, use of the DB enabled assessments of 
the trends in drug use and AE incidence; we observed an 
increasing trend in the number of eribulin administrations 
and a decreasing trend in the use of concomitant hormone 
therapy with eribulin and AEs, such as anemia and pyrexia, 
over 5 or 6 years. The increased number of eribulin adminis-
trations and the decreased incidence of AEs may be because 
physicians have become more capable in the management 
adverse drug reactions, including the prevention of AEs. 
Furthermore, the use of concomitant hormone therapy 
may have decreased owing to the accumulated experience 
obtained by physicians of the administration of eribulin as a 
single agent. There may also have been a shift in the type of 

patient administered eribulin, from patients with hormone 
receptor-positive breast cancer to those without (patients 
with triple-negative status account for 18.4% of patients in 
the early post-marketing phase of eribulin [10], and patients 
with triple-negative status account for 25.1% of patients 
among those with HER2-negative cancer in the subsequent 
post-marketing phase [11]). Overall, the experience obtained 
by physicians of the administration of eribulin may be a 
common reason behind these three trends in our results.

Although moderately comparable results can be obtained 
from both the MDV DB and PMS data, the PMS is associ-
ated with an increased time and cost burden [3, 7] as previ-
ously stated. PMS and DB are non-interventional studies, 
and conducting a PMS, which has a prospective design, 
requires site contract, study monitoring, inquiries, and data 

Fig. 1   Changes and trends of drug use and adverse event (AE) inci-
dence from 2011 to 2016 (n = 2814). a Number of eribulin admin-
istrations from 2011 to 2015. Vertical bars indicate standard errors. 
Data from 2011 to 2015 were used for these analyses, owing to the 

limited data available from the database (DB). *A linear trend con-
trast based on ANOVA model. b Concomitant hormone therapy use. 
*Cochran–Armitage trend test. c AE incidence. *Cochran–Armitage 
trend test
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entry by competent persons. There is a high cost and time 
requirement associated with this, even when the observa-
tional period is only a few months. Studies using a DB, 
which are of a retrospective design, take a shorter time to 
complete, and are relatively inexpensive. Biases are another 
issue in PMS. PMS exhibits strength in “all-case surveil-
lance”; however, the data are not necessarily entered on time 
at the study sites, which results in under-reporting (recall 
bias) [12]. PMS does not necessarily cover “all cases” when 
the patients and study sites are selected by physicians and 
sponsoring pharmaceutical companies, respectively (selec-
tion bias). If the drug safety can be evaluated by using the 
existing secondary data, the study can be conducted in a 
cost- and time-efficient manner, and the results obtained may 
be less biased. This would lead to the acquisition of data that 
are more organic and reflective of the real-world perspec-
tive. In addition, a DB-based study enables the assessment 
of long-term trends, with the retention of a large sample 
size. The PMS-based study, in contrast, has limits on both 
the time period and sample size. The DB-based studies have 
the following inherent limitation that makes it impossible 
to detect events pertaining to prophylaxis: limited avail-
ability of information to define target events. As these stud-
ies are, for the most part, retrospective, the time lag that 
occurs before the collected data are reflected in the data-
base is another potential limitation. However, the biases vary 
depending on the target disease and drug.

Post-marketing safety assessments using DB and PMS 
data have both the aforementioned advantages and disadvan-
tages. Our results suggest that MDV DB, instead of conduct-
ing PMS, can be used for the safety assessment of eribulin, 
especially for events that have triggered reimbursement. In 
addition, it should be noted that some AEs, such as neutro-
penia, alopecia, nausea, and stomatitis, may be under- or 
over-reported in the MDV DB, implying that both types of 
post-marketing studies are complementary in nature.

The coverage of patients in the DB depends on the tar-
get disease. We targeted patients with breast cancer treated 
with eribulin. The number of shipped eribulin vials from 
Eisai Co. Ltd. depicts a fair consistency with the number of 
administered eribulin included in the DB. Our findings can 
therefore be generalized to patients treated with eribulin in 
Japan during the study period.

Our study is associated with a few limitations. Selection 
bias was inevitable both in the PMS and the DB used for 
our study. As previously mentioned, the participating sites 
and the patients participating in the study for PMS were 
selected by the pharmaceutical company and the attending 
physicians, respectively. For DB, all data included in the 
MDV DB were provided by hospitals with advanced medi-
cal capabilities, where DPC/PDPS is employed. The results 
also required careful interpretation, and data availability 
was limited in the DB. The AEs were also defined based 

on the disease name entered as part of the data required for 
reimbursement purposes, serving as another limitation. In 
addition, the acquired results may vary depending on the 
definition employed, and prophylactic treatments could not 
be differentiated in the DB.

5 � Conclusion

The results of this study indicated that, generally, patient 
characteristics, status of drug use, and the AE incidence in 
patients treated with eribulin were comparable in retrospec-
tive DB-based studies and prospective PMS-based studies, 
when under- or over-reporting of AEs such as neutropenia, 
alopecia, nausea, and stomatitis was considered. The results 
from DB-based studies also showed that the changes and 
trends in the status of drug use and AE incidence over time 
can be described by using the data. This suggests that the 
healthcare claims DBs could be used for the pharmacovigi-
lance of eribulin as a complementary study to conventional 
PMS. In addition, as DBs cover a longer period than con-
ventional PMS, DBs could be useful for the assessment of 
long-term safety, as well as the status of drug use, based on 
the annual trends and changes in AEs and drugs, which may 
be difficult to assess with PMS.
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