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Purpose: The purpose of this study was to assess the differences between consumer
(patient) and healthcare professional submissions of adverse drug reaction (ADR) reports
associated with certain antiviral treatments in children.

Material and Methods: We extracted ADR reports for children aged <20 years who
received oseltamivir or similar drugs (zanamivir and amantadine) between April 2004 and
May 2020 from the Japanese Adverse Drug Event Report database. Abnormal behavior after
oseltamivir administration was reported frequently in the news in November 2005, and
a Dear Healthcare Professional letter about abnormal behavior after oseltamivir use was
issued on March 20, 2007. We compared the number of ADR reports by three periods: (1)
before the news, (2) between the news and the letter, and (3) after the letter. These reports
were tabulated and analyzed after stratification according to the reporter (healthcare profes-
sionals only, patients and healthcare professionals, patients only), patient age (<10 years,
10-19 years), and ADR (abnormal behavior, other ADRs).

Results: For the reports from healthcare professionals only, the number of reports per
quarter associated with oseltamivir was largest during the period between the news about
abnormal behavior after oseltamivir use and publication of the Dear Healthcare Professional
letter. The reports from patients only about abnormal behavior after oseltamivir use were first
reported after publication of the letter. The proportions of reports from patients only about
abnormal behavior with oseltamivir were 81.0% and 92.2% for ages <10 and 10-19 years,
respectively. A ripple effect of increasing reports was observed with zanamivir or
amantadine.

Conclusion: Reports from patients only might increase in response to the media more than
reports from healthcare professionals only or patients and healthcare professionals do. The
ADR reports from patients must be carefully assessed from the perspective of when they
were reported.
Keywords: children, oseltamivir, drug safety, spontaneous

reporting system,

pharmacovigilance

Introduction

There is a lack of safety and efficacy information about the use of drugs in children.
Key reasons include the wide range of patients—from newborns to adolescents—
covered by pediatric drug development and the need for detailed attention to dosage
forms and pharmacokinetics in this population. Furthermore, such drug develop-
ment requires consent from pediatric patients in addition to consent from their
parents or guardians to conduct clinical trials.' In fact, according to a previous
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survey targeting children who had visited a hospital, about
70% of drugs prescribed for children in Japan were report-
edly used off label.” Different approaches to exploring
drug safety, including registries and a careful review of
the literature, are vital.>

The collection of adverse drug reaction (ADR) reports
began in 1967 in Japan. Companies and healthcare profes-
sionals report ADRs directly to the Pharmaceutical and
Medical Devices Agency (PMDA), which was established
by the Ministry of Health, Labour and Welfare. According to
the Pharmaceutical and Medical Device Act, the PMDA
recommends that pharmaceutical companies and healthcare
professionals report ADRs even if the causal relationship
between drug use and an ADR is unclear. Since 2012, the
PMDA has made parts of ADR reports available to the
public through the Japanese Adverse Drug Event Report
(JADER) database. We previously reported that the most
frequently reported drug used in children in the JADER
database was oseltamivir.’” A Dear Healthcare Professional
letter about abnormal behavior after oseltamivir use in chil-
dren aged >10 years was issued on March 20, 2007.* We
demonstrated that administrative responses to safety infor-
mation might be determinants of increasing ADR reports.>*

Patients are less likely than healthcare professionals to
be affected by preconceived notions about ADRs, so
patient reports have the potential to identify new ADRs
that have not been reported by healthcare professionals.”””
Patient reporting systems already exist in many countries.
For patients in Japan, the Direct Patient Reporting System
for ADR, in which patients and consumers report ADRs
directly to the PMDA, was tentatively started in 2012 as
a pilot program, and full-scale operation of the system
began on March 26, 2019.'%"" However, the bulk of
reports about Japanese children submitted by patients has
not yet been fully assessed. Because the number of reports
from the Direct Patient Reporting System for ADR is
small, we used the JADER database to assess the differ-
ences between ADR reports from patients and those from

healthcare professionals.

Material and Methods

Data Source

ADR reports included in the JADER database from
April 1, 2004, to May 31, 2020, were downloaded in
September 2020 in the accordance with relevant data pro-

tection and privacy regulations (https://www.pmda.go.jp/

safety/info-services/drugs/adr-info/suspected-adr/0003.
html).

The JADER database consists of four tables: (1) patient
information, (2) drug information, (3)

demographic
adverse events, and (4) primary diseases. The adverse
reaction and underlying disease fields in the database are
described by Preferred Terms (PTs) in the Japanese ver-
sion of the Medical Dictionary for Regulatory Activities
(MedDRA®/J). We used MedDRA®/J version 23.1
(International Council for Harmonisation of Technical
Requirements for Pharmaceuticals for Human Use,
Geneva, Switzerland) in this study. Collected information
included patient details (age and sex), the type of report
sender (pharmaceutical company or healthcare facility),
the qualification of the reporter (doctor, pharmacist,
healthcare professional, consumer, or lawyer), the
reporting year and quarter, the suspected drug, and the
ADR coded according to PTs. With regard to reporter
qualifications, multiple professions (eg, physician and
pharmacist, physician and healthcare professional) could
be listed as a reporter for a single ADR report. Because
consumers cannot report ADRs directly through the Drug
and Medical Device Safety Information Reporting System,
consumers report their suspected ADRs to pharmaceutical
companies or post them to social media. Companies col-
lect this information and submit it as reports from con-
sumers, so reports from consumers only were almost
always reported as company reports. We defined consu-
mers in the JADER database as patients in this study.

Statistical Analysis

The spontaneous reports were extracted from the JADER
dataset. We categorized the reports into three categories by
reporter type: (1) healthcare professionals only, (2)
patients and healthcare professionals, and (3) patients
only. Healthcare professionals included physicians, den-
tists, pharmacists, and healthcare professionals listed in
the “Qualifications of the Reporter” section in the
JADER database. We defined the patients without health-
care professionals category as patients only. If both
patients and healthcare professionals were listed as
a reporter for a single ADR report, we defined the reporter
type as patients and healthcare professionals. We evaluated
the ADR reports about use of oseltamivir or similar drugs
(zanamivir and amantadine). Abnormal behavior after
oseltamivir administration was reported frequently in the
November 2005,
Professional letter about abnormal behavior during

news in and a Dear Healthcare
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oseltamivir use in children aged 10-19 years was issued
on March 20, 2007. We compared ADR reports by three
periods as follows: (1) before the news, (2) between the
news and the letter, and (3) after the letter. Because the
JADER database does not included detailed reporting
dates, only quarterly aggregation is possible. Since altered
state of consciousness, abnormal behavior, delirium, hal-
lucinations, delusions, and seizures were added to the
revised package insert for oseltamivir in May 2004, we
defined this description as an abnormal behavior and fear,
agitation, amnesia, hallucination (visual), hallucination
(auditory), intentional self-injury, aggression, illusion,
confusional state, suicide attempt, completed suicide, and
restlessness as abnormal behavior were also defined as
related by the PTs in this study.

The reports were tabulated and analyzed after stratifi-
cation according to the reporter (healthcare professionals
only, patients and healthcare professionals, patients only),
patient age (<10 years, 10-19 years), and ADR (abnormal
behavior, other ADRs). Since the JADER only included
age information as a categorical variable, we extracted
ADR reports for children aged <10 and 10-19 years.

| All reports in the JADER (n=646,779) |

!

| Spontaneous reports (n=505,465) |

—>| Coadministered drug (n=3,384)

v
| Suspected drug reports (n=502,081) |

l

| ADR reports for children aged <20 years (n=33,338) |

Ethical approval for the study was obtained from the
Institutional Review Board of Tohoku University School
of Medicine (2017-1-506).

Results

A total of 646,779 ADR reports were downloaded from
the PMDA website in September 2020. Of these, the
number of spontaneous reports was 505,465 (78.2%). We
extracted 33,338 ADR reports (5.2%) for children aged
<10 and 10-19 years. After extraction of ADR reports that
included oseltamivir (n=893), we excluded unknown
reporter reports (n=4). A total of 889 reports (0.14% of
the initial total) were finally included in this analysis.
Overall, 835 reports were from healthcare professionals
only, 19 were from patients and healthcare professionals,
and 35 were from patients only (Figure 1). With regard to
zanamivir and amantadine, a total of 679 reports (0.11% of
the initial total) were finally included in this analysis. Of
these 679, 565 reports were from healthcare professionals
only, 66 were from patients and healthcare professionals,
and 48 were from patients only (Figure 1). The total
number of reports increased year by year; among children

v

}

ADR reports regarding to oseltamivir (n=893) |

| ADR reports regarding to zanamivir (n=658) or amantadine (n=24) |

»| Report of unknown reporter (n=4)
or lawyer only (n=0)

' !

_| Report of unknown reporter (n=3)
| orlawyer only (n=0)

! l

Children aged <10 years (n=574)

Children aged 10-19 years (n=315)

Children aged <10 years (n=211)

Children aged 10-19 years (n=468)

The report from health care
professionals only (n=541)

The report from patients and
health care professionals (n=12)

The report from patients only
(n=21)

The report from health care
professionals only (n=294)

The report from patients and health
care professionals (n=7)

The report from patients only
(n=14)

The report from health care
professionals only (n=172)

The report from patients and
health care professionals (n=19)

The report from patients only
(n=20)

The report from health care
professionals only (n=393)

The report from patients and health
care professionals (n=47)

The report from patients only
(n=28)

Figure | Selection of the analysis set and exclusion criteria.
Abbreviation: ADR, adverse drug reaction.
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aged <20 years, ADR reports about oseltamivir increased
from 2005 to 2008 and especially in 2007, and about
zanamivir increased from 2007 to 2009, especially in
2009 (Figure 2).

When we looked at the reports from healthcare profes-
sionals only without stratifying by age, the number of
reports per quarter associated with oseltamivir was the
largest between the news release and publication of the
letter. The reports from patients only about abnormal
behavior after the use of oseltamivir were first reported
after publication of the letter (Table 1). The proportions of
reports about abnormal behavior after oseltamivir use from
those submitted by healthcare professionals only, health-
care professionals and patients, and patients only were
71.4%, 66.7%, and 92.9%, respectively, for patients aged
10-19 years; these proportions were 67.3%, 75.0%, and
81.0%, respectively, for patients aged <10 years. The
proportion of the reports from patients only about abnor-
mal behavior after oseltamivir use was 4.9%.

The proportion of the reports associated with abnormal
behavior after zanamivir and amantadine use from patients
only was 85.7% for patients aged 10—19 years, and it was
90.0% for patients aged <10 years. The number of reports
increased after the publication of the letter about oselta-
mivir (Table 2). The proportion of reports from patients
only about abnormal behavior after zanamivir or amanta-
dine was 8.4%.

Discussion

Although the total number of reports increased year
by year; among children aged <20 years, many ADR
reports from 2005 to 2008, and especially in 2007, were
about oseltamivir. The period with the highest frequency
of oseltamivir-related ADRs differed between patient and
healthcare professional reporting groups. For the reports
from healthcare professionals only or combined with
patients, the number of reports per quarter of abnormal
behavior after oseltamivir use was the largest during the
period between the news about abnormal behavior with
oseltamivir use and publication of the Dear Healthcare
Professional letter. This period might reflect healthcare
professional attempts to collect ADRs carefully and verify
a causal relationship between oseltamivir and abnormal
behavior. For the reports from patients only, the number
of reports about abnormal behavior after oseltamivir use
increased after the publication of the letter. Patients might
have responded because of the news report but reported
these ADRs later, during 2007 flu season. That is, reports

from patients only might reflect a time lag from the news
release to the submission of ADR reports. The number of
reports from patients and healthcare professionals, unlike
those from patients only, did not increase after the letter.
The involvement of healthcare professionals in patient
reporting might reduce the influence of the media on
patients. Moreover, among the reports about oseltamivir
from patients only, the percentage of reports of abnormal
behavior was 92.9% for those aged 10-19 years and was
81.0% for those <10 years—both of which were higher
than the reports from healthcare professionals or patients
and healthcare professionals. The reporting of abnormal
behavior as an ADR associated with the use of these drugs
was quite high; conversely, the reporting rate of other
ADRs was relatively low, so it might be difficult to detect
unknown ADRs caused by oseltamivir using dispropor-
tionality analysis.

After the news about abnormal behavior associated
with oseltamivir use, a drug safety letter was published
by a Japanese regulatory agency on March 20, 2007.
Although the causal relationship between oseltamivir and
abnormal behavior has not been clarified, the revision of
the package insert in 2007 stated that oseltamivir is contra-
indicated in children aged >10 years. As a result, few
reports about patients aged 10-19 years were reported
before the contraindications were lifted in August 2018.
During the time after the publication of the safety letter,
zanamivir was often used as an alternative to oseltamivir.'*
The reports from patients only about abnormal behavior
after the use of zanamivir or amantadine were also first
reported after publication of the safety letter for oseltami-
vir, and the proportion of reports from patients only about
abnormal behavior after use of zanamivir or amantadine
was higher than reports after use of oseltamivir. The ripple
effect of the publication of the safety letter for oseltamivir
that caused more reporting about zanamivir or amantadine
might be stronger on the reporting behavior of patients
than that of healthcare professionals.

It became clear that patients might be more affected
than healthcare professionals (alone or combined with
patients) by the media in this study. Because ADR reports
from patients are affected by various information and
administrative responses, we assessed the ADR results
with regard to the time of the report.

Although ADR reports from consumers within the
JADER database did not completely match reports of
patients in the overseas database, we assessed the differ-
ences in ADR reports by three reporter types. In Japan, the
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Direct Patient Reporting System for ADR, in which
patients and consumers can report ADRs directly to the
PMDA, began on March 26, 2019. However, the JADER
database has not included the reports from this system.
From the implementation of the system to March 2020, in
database of the Direct Patient Reporting System for ADR,
there were only three and eight reports for children aged
<10 years and 1019 years, respectively.'> As often seen
in other countries, many patients are not aware of the
patient reporting system, so it is necessary to educate
patients about the patient reporting system itself.'* In
Denmark, a leaflet was distributed to pharmacies and gen-
eral practitioners in 2007, in which patients were encour-
aged to electronically report ADRs potentially caused by

5

their medicines.'””> As shown in studies about patient

reporting in foreign countries,'®!”

more promotion of the
patient reporting system is needed to collect and accumu-
late drug safety information for use in children and to
evaluate the trends and developments in ADR reports
collected while considering the influence of the media
and administrative responses.

The JADER database is a spontaneous ADR reporting
database, and it has multiple limitations, such as the
reporting of temporal associations, the unconfirmed diag-
noses, and a lack of denominator of the user, and an
unbiased comparison of groups such as healthy individuals
taking drugs.'® Because of these limitations, clarifying
causality between drugs and ADRs from the JADER data-
base could be difficult. Moreover, because the JADER
database does not included detailed reporting dates, only
quarterly aggregation is possible. Also, it is not possible to
to World Health
Organization age group classification,'” because the

analyze the situation according
JADER database only includes age information as
a categorical variable (eg, children aged <10 years and
10-19 years). However, the database enables the early
detection of signals.”°

Conclusion

Reports from patients only might increase in response to
the media more than reports from healthcare professionals
only and patients and healthcare professionals do. The
ADR reports from patients must be carefully assessed
from the perspective of when they were reported.

Abbreviations
ADR, adverse drug reaction; JADER, Japanese Adverse
Drug Event Report; MedDRA®/J, the Japanese version of

the Medical Dictionary for Regulatory Activities; PMDA,
Pharmaceutical and Medical Devices Agency; PT, preferred
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