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Abstracts

Introduction  Post-marketing activities to continuously
assess new drugs have been actively driven around the
world. In Japan, post-marketing surveillance (PMS) studies
have commonly been performed to assess the safety and
efficacy of new drugs in the clinical setting, in tandem with
the safety reporting system. However, to date, little has
been reported on the usefulness and role of the PMS study.
Objective  We conducted research to investigate the
implications and utility of the safety information obtained
from PMS studies, characteristics of the PMS studies, and
how the safety and efficacy information obtained by a new
drug’s PMS program contributes to timely label changes.
Methods Re-examination reports for 150 products were
reviewed, along with their PMS study data and information
obtained from the safety reporting system (e.g., spontane-
ous reports by healthcare professionals, adverse drug
reaction reports, and foreign reports from the marketing
authorization holders). The evidence source for each
safety-/efficacy-related label change was reviewed.
Results  For all 150 products, it was confirmed that at least
one PMS study had been conducted during the product’s
re-examination period. In total, 302 PMS studies were
performed, which included approximately 490,000 patients
for safety analyses in the PMS studies. All 302 PMS
studies were conducted as observational studies without a
comparator arm. Of the products, 8.7 % (13/150) had a
safety-related label change as a result of a PMS study,
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whereas 68.0 % (102/150) had a label change as a result of
the safety reporting system.

Conclusion Commonly, one or two PMS studies are
conducted, with an observational study design, during the
re-examination period. There were few PMS studies tar-
geting special populations, particularly geriatric, renal
impairment and liver impairment patients. A major evi-
dence source for safety-related label changes for new drugs
in Japan is the safety reporting system, and safety-related
label changes resulting from PMS studies are not frequent.

1 Introduction

A common concern amongst healthcare professionals and
health authorities is whether a new drug approved for
marketing based on data collected from a limited popula-
tion in the setting of clinical trials will show the expected
balance of risk and benefit in the setting of real-world use
[1-3].

Health authorities in the USA and European Union (EU)
have been active in establishing schemes to strengthen post-
marketing safety measures for the last decade. Japan’s
health authority recently issued a Risk Management Plan
Guidance to ensure that for each new drug and follow-on
biologic, a Risk Minimization Plan is developed in addition
to the Pharmacovigilance Plan and identification of Safety
Specification scheme stated in the International Conference
on Harmonisation (ICH) E2E Guideline, thereby ensuring
the safety of drugs in the post-marketing phase [4].

Japan’s major post-marketing pharmacovigilance activ-
ities have been driven over the past 30 years by the col-
laborative effort of the regulatory agency, pharmaceutical
companies, and medical institutes [5, 6]. In Japan, “early
post-marketing phase vigilance (EPPV)” is required for all
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new drugs in accordance with Good Vigilance Practice
(GVP) to intensively collect safety information within a
period of 6 months after launch of the new drug [7].

In addition to spontaneous reports arising from the
safety reporting system, post-marketing surveillance (PMS)
studies—which usually take the form of a cohort study
without a control group—are conducted for almost all new
drugs to collect information in the setting of clinical
practice, primarily focusing on safety [8, 91. In some cases,
post-marketing clinical trials (PMCTs), which are catego-
rized as “targeted clinical investigations™ in the ICH E2E
guideline [7], are conducted for further examination of
safety and/or efficacy.

From these sources, prompt actions (such as an update
to the approved product label) are often taken in response
to each important safety issue identified. Additionally,
usually 8 years post-approval, all new drugs are subject to
“re-examination” by Japan’s health authority. In the
re-examination application, marketing authorization holders
(MAHS) for each new drug are required to submit compre-
hensive information based on its marketing experience,
including PMS studies, and cumulative safety information
collected via the safety reporting system [such as spontane-
ous reports from healthcare professionals, adverse drug
reaction (ADR) reports and foreign reports from the MAH]
and EPPV. These documents are reviewed by the Japanese
health authority for the re-examination approval and, finally,
the re-examination reports are made public.

With the introduction of the scheme for post-marketing
re-examination in 1980, PMS studies in Japan aimed to
prospectively collect data from around 10,000 patients in
the clinical setting, to complement the safety information
obtained from the limited number of spontaneous reports
[5, 10]. Although the current guideline for PMS studies
recommends that the target sample size of a PMS study
should be determined on a case-by-case basis, as previ-
ously reported [11], the rationale for sample size determi-
nation is actually not usually based on anything other than
the ‘3,000 patient rule,” which theoretically provides a
chance to detect an adverse reaction with an incidence rate
of 1/1,000 with 95 % certainty.

In addition, there are many weaknesses in the current
design requirements for PMS studies. For instance, the case
report form format does not need to be standardized
between studies performed by different pharmaceutical
companies; there is no requirement for source document
verification (as occurs in clinical trials conducted for a
drug’s marketing approval) to ensure the data are accurate
and complete; and it takes a long time for physicians to
complete the case report forms and sometimes incomplete
case reports are collected [6, 12]. Even overseas, where the
number of post-authorization safety studies including
observational studies (of the non-interventional type of
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studies) have been increasing, there are the same sorts of
discussion [13, 14].

It would be of great interest, as well as importance, to
determine the utility and implications of conducting PMS
studies as these studies will play a key role in post-mar-
keting pharmacovigilance, with continued emphasis on the
newly launched risk management plan in Japan. However,
to date, little has been reported on the usefulness and role
of the PMS study. In the present study, we aim to inves-
tigate the implication and utility of the safety information
collected from PMS studies based on the re-examination
reports by the Japanese health authority.

2 Methods
2.1 Research Strategy

With the aim of investigating the implications and utility of
the safety information obtained from PMS studies, we
conducted research in the context of the following
objectives:

e To characterize the Japanese PMS study itself and to
explore its availability and limitations,

e To investigate how the safety and efficacy information
obtained by a new drug’s PMS study and PMCT
contributes to timely label change.

2.2 Data Source

Re-examination reports of pharmaceutical products issued
between December 2009 and December 2012 in Japan
were obtained from the Pharmaceuticals and Medical
Devices Agency (PMDA) website (http://www.info.pmda.
go.jp/). The most recent Japanese labeling and review
reports for the marketing authorization were also obtained
from the website.

Each re-examination report contains information about a
product’s PMS study and PMCT (i.e., objectives, target
number of patient, follow-up duration, etc.) and their
results, as well as a summary of the safety information
collected during the re-examination period from various
sources, including the safety reporting system, with a
summary of discussions between the MAH and PMDA,

2.3 Database Creation

Re-examination reports for 150 pharmaceutical products
were reviewed. We created a database for the investigation
in the context of the objectives summarized in Sect. 2.1.
Information about each product (e.g. indications, status
of orphan drug designation, etc.), type of PMS study
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conducted, the summary results (e.g., number of patients
included in the safety analysis, number of patients with
ADRs, and ADR severities), and summary safety infor-
mation obtained at the time of marketing authorization
were retrieved.

We reviewed all sections related to the PMS studies and
PMCTs in each re-examination report, and retrieved the
information about safety-/efficacy-related label changes
made due to information obtained from the PMS studies
and PMCTs, as well as from the safety reporting system.

“Products with safety-related label change due to PMS
studies/PMCTs” was defined as the products for which the
MAH revised the label based on the relevant safety infor-
mation collected from the PMS studies and/or PMCTs as
per the discussion with the PMDA. “Products with safety-
related label changes due to safety reporting system” was
defined as the products for which the label was amended
based on the relevant safety information provided by the
safety reporting system.

2.4 Data Analysis

First, the demographic characteristic of all assessable
products were descriptively illustrated. Second, we calcu-
lated the proportion of products with a safety-/efficacy-
related label change due to the PMS studies/PMCTs, as
well as due to the safety reporting system.

3 Results

Re-examination reports for 168 brand-named products
issued from December 2009 to December 2012 were
obtained through searching the PMDA website. If a generic
product had duplicate reports (under multiple brand names
by different manufacturers), only one report per generic
product was included in the present study. Therefore, 18
reports were excluded. We utilized 150 products with
re-examination reports as a full analysis set in the present
study.

The demographic characteristics of 150 products are
shown in Table 1. Half of the products were new molecular
entities (NMEs). Approximately 23 % of products had an
orphan designation. About 75 % of products were
approved before January 2003.

Major therapeutic groups, in accordance with the Ana-
tomical Therapeutic Chemical classification, were (C) car-
diovascular system, (J) anti-infectives for systemic use,
(L) anti-neoplastic and immunomodulating agents, and
(N) nervous system.

For all 150 products, it was confirmed that at least one
PMS study had been conducted during the product’s
re-examination periods. The average entire study period

was 4.7 years, Distribution of the number of Japanese PMS
studies conducted during the re-examination period is
summarized in Table 2. For 150 products, 302 PMS studies
were performed in total, which included approximately
490,000 patients used for safety analysis. Of these studies,
120 were conducted as drug use-results survey (DURS)
studies and 182 studies were conducted as specified drug
use-results survey (specified-DURS) studies.

All 302 PMS studies were conducted as observational
studies without a comparator arm. A specified-DURS study
is normally conducted to intensively collect safety/efficacy
information about special populations (e.g., pediatrics,
geriatrics, pregnant women, and patients with renal or liver
impairment) and specific use conditions (e.g., long-term
usage, combination usage, other potential risk populations)
based on the risk-benefit assessment at marketing autho-
rization. PMCTs were conducted for 46 of 150 products,
resulting in 62 PMCTs.

As for the safety-/efficacy-related label change based on
the PMS studies/PMCTs, 8.7 % (13/150) of products were
found to be “products with safety-related label change due
to PMS studies/PMCTs.” A summary of the label changes
is outlined in Table 3. On the other hand, 68.0 % (102/150)
of products were found to be “products with safety-related
label changes due to safety reporting system.” For the 102
products, through the review of re-examination reports, 416
relevant “safety label changes due to safety reporting
system” were found and are summarized in Table 4.

Of the products, 14.7 % (22/150) had an efficacy-related
label change due to efficacy data and/or clinical pharma-
cology data obtained from PMS studies/PMCTs. Of the 22
products with efficacy-related label changes due to efficacy
data, nine label changes resulted from the PMS studies
(efficacy information for eight products and clinical phar-
macology data for one product) and another 14 label
changes resulted from PMCTs (efficacy information for
seven products and clinical pharmacology data for seven
products).

4 Discussion

In Japan, a PMS study is commonly performed to collect
safety/efficacy data to be consolidated to the information
package for the re-examination review by the health
authority. To determine the utility and implications of PMS
studies, 150 products with re-examination reports issued
between December 2009 and December 2012, obtained
through searching the PMDA website, were reviewed and
analyzed.

Almost all PMS studies were planned and performed
based on the agreement between the Japanese health
authority and the MAH at the time of product approval.
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Table 1 Demographic characteristics of the 150 products included in the study

N (%)

Class of products

New medical entities 84 (56.0)

Orphan drug 34 (22.7)

Pediatric indication 16 (10.7)
Approved month/year

December 1999 53 (35.3)

January 2000 to December 2002 60 (40.0)

January 2003 to December 2005 22 (14.7)

January 2006 to December 2008 15 (10.0)
Therapeutic group

A: alimentary tract and metabolism 12 (8.0)

B: blood and blood-forming organs 9 (6.0)

C: cardiovascular system 19 (12.7)

D: dermatologicals 3 (2.0)

G: genito-urinary system and sex hormones 10 (6.7)

H: systemic hormonal preparations, excluding sex hormones and insulins 6 (4.0

J: anti-infectives for systemic use 25 (16.7)

L: anti-neoplastic and immunomodulating agents 17 (11.3)

M: musculoskeletal system 8 (5.3)

N: nervous system 20 (13.3)

P: anti-parasitic products, insecticides, and repellents 1 ¢(0.7)

R: respiratory system 9 (6.0

S: sensory organs 5 (3.3)

V: various 6 (4.0)

Mean (SD) Min.~max.

Entire PMS study period (years) 4.7 (2.7) 0.5-11
Number of PMS studies 2.0 (1.3) 1-9
Follow-up period (days) 258 (330) 2-1,612
Number of patients for safety analysis in entire PMS program 3,268 (5,583) 1-47,345
Number of patients with ADR observed in entire PMS program 406 (554) 0-2,758
Number of patients in J-NDA safety data package® 440 (521) 0-2,936

ADR adverse drug reactions, J-NDA Japan new drug application, PMS post-marketing surveillance, SD standard deviation

* Retrieved from re-examination reports

Although various methods of data collection may be con-
sidered to evaluate the safety of approved pharmaceutical
products, all PMS studies assessed in the present study
were conducted as observational studies. The average
number of patients for safety analyses was about 3,000
patients (Table 1); however, this number varied widely.
The average number of PMS studies for NME and line
extension are 2.4 studies and 1.5 studies, respectively.
When we look closely at the number of PMS studies
conducted during the re-examination period (Table 2), one
or two PMS studies were conducted in about 80 % of
products. There were eight products that conducted more
than five PMS studies during the re-examination periods:
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bepotastine besylate (five studies), tacrolimus hydrate (five
studies), selegiline hydrochloride (five studies), gatifioxa-
cin hydrate (five studies), insulin aspart [genetical recom-
bination] (six studies), teicoplanin (six studies), quetiapine
fumarate (seven studies), and oseltamivir phosphate (nine
studies).

There is a guidance to implement a PMS study; how-
ever, we found that there was no scientific rationale or
discussion on how to design a PMS program in the
re-examination report. In terms of the number of the patients
enrolled, eight of 150 products enrolled more than 10,000
patients for their PMS programs: botulinum toxin type A
(10,578 patients), leuprorelin acetate (12,044 patients),
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Table 2 Number of post-marketing surveillance studies per product
conducted during re-examination period

Number of PMS studies No. of products (%)

64 (42.7)
53 (35.3)
16 (10.7)
9 (6.0)
5 8 (5.3)

I W -

302 studies in total for 150 products
PMS post-marketing surveillance

azelnidipine (13,887 patients), naftopidil (20,738 patients),
sodium risedronate hydrate (22,540 patients), candesartan
cilexetil (23,251 patients), pioglitazone hydrochloride
(28,552 patients), and valsartan (47,345 patients).

Among 182 specified-DURS studies, 70 % were con-
ducted to examine specific use conditions (32 %: long-term
usage; 40 %: other potential risk population) rather than
special populations: 10 % (18/182) of specified-DURS
studies targeted pregnant women; 13 of 18 specified-
DURS studies were conducted in anti-HIV drugs and
HIV-related drugs; and approximately 11 % were pediatric

Table 3 Summary of 13 pharmaceutical products with safety-related label changes due to post-marketing surveillance studies/post-marketing

clinical trials

Generic name Label change

Evidence Safety-related findings contributing to the label change
source

categories
Beraprost Precautions (careful administration)
Gefitinib Warning

Precautions (careful administration)

Anhydrous ethanol Adverse reaction

Piracetam Adverse reaction

Leuprorelin Adverse reaction

Donepezil Dose and administration

Potassium chloride—calcium
chloride hydrate-sodium
chloride~magnesium
chloride~sodium bicarbonate
mixt.

Precautions (important precautions)

Selegiline Precautions (use in specific

populations)

Five contraceptive drugs® Precautions (careful administration)

PMCT PMCT clinical pharmacology data provided correlation of
systemic exposure to the drug for patients with a degree

of severe renal impairment

S An additional risk factor for poor prognosis was identified
based on the multivariable logistic regression analysis

U Specific ADR (liver function abnormalities) more
frequently observed in the post-marketing study than
development stage was found

U Specific ADR (liver function abnormalities) more
frequently observed in the post-marketing study than
development stage was found

S Specific ADR (injection-site induration) more frequently
observed in the post-marketing study than development
stage was found

U PMDA advised that the description of dosage and
administration could be relaxed based on the results of
post-marketing study that long-term loading dose did not
have clinical impact

U Rewording of the instructions in the warning and
precautions section to reduce risk of high incidence of
ADR due to inappropriate temperature frequently
observed in the post-marketing study

U Specific ADRs (appetite loss, hallucinations, orthostatic
hypotension, nausea) were frequently observed in the
elderly aged over 75 years

U Based on the results of the post-marketing study and
considering the current clinical practice, PMDA advised
that uterine fibromyomata could be removed as a
contraindication and included in the precautions section
for careful administration to the uterine fibromyomata
population, but frequent monitoring should be performed
regardless of the administration period

ADR adverse drug reaction, PMCT post-marketing clinical trial, PMDA Pharmaceuticals and Medical Devices Agency (a Japanese drug
regulatory agency), S specified drug use-results survey study, U drug use-results survey study

* Ethinylestradiol-desogestrel mixt., 2 ethinylestradiol-norethisterone mixt., and 2 ethinylestradiol-levonorgestrel mixt
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Table 4 Summary of safety-related labeling changes for a total of
102 products during the re-examination period

No. of label changes
due to safety reporting
system (%)

Categories of safety-related
labeling change

Waming (box warning) 13 (3.1)
Contraindication 23 (5.5)
Precautions
Careful administration 23 (5.5)
Important precautions 58 (13.9)
Drug interactions 48 (11.5)
Other precautions 47 (11.3)
Adverse drug reactions
Clinically significant adverse drug 121 (29.1)
reactions
Other adverse drug reactions 79 (19.0)
Clinical data
Pharmacokinetics 1(0.2)
Clinical trials 3(0.7)

416 safety-related labeling changes in total

specified-DURS studies. Contrary to our expectation, less
than 3 % of specified-DURS studies were conducted for
geriatrics, renal impairment and liver impairment populations.
The present study showed that safety-related label
* changes based on PMS studies and PMCTs were performed
with a relatively low frequency, whereas those based on the
safety reporting system were commonly performed during
the re-examination period (Table 4). Basically, safety-
related label changes made as a result of the safety
reporting system during the re-examination period con-
tained more relevant safety information than was contained
in the PMS studies. They accounted for approximately
50 % of critical safety-related label changes, such as
warnings, contraindications, and precautions. In contrast,
except for gefitinib, there were no urgent safety issues
(indicated by the addition of a box warning) in the label
changes made based on PMS studies/PMCTs. Common
label changes were an updating of the frequency of ADRs
in the “adverse reaction” section, and “precautions”,
which included five contraceptive drugs. The label changes
of all five contraceptive drugs were class-labeling changes.
The implications of the PMS studies/PMCTs in terms of
contributing to timely label change are thus unclear.
Lester et al. [15] have reported that the four most
common evidence sources that contributed to a safety-
related US label change were spontaneous reports (52 %),
clinical trials (16 %), pharmacokinetic studies (11 %), and
observational studies (6 %). Although an observational
study as part of a PMS program is commonly performed in
Japan, our study showed consistent results with the situa-
tion of safety-related label changes in the USA.
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Regarding efficacy-related label changes based on
PMS studies/PMCTs, only eight products were found
where the label was changed based on efficacy data
generated by observational studies, even though all 150
products conducted PMS studies that included an effi-
cacy evaluation. Therefore, we believe that it remains
unclear what usefulness PMS studies/PMCTs have in
terms of effecting efficacy-related label changes. Curi-
ously, although one aspect of a PMS study is to assess
the product’s efficacy profile in the clinical setting, we
found that most of the products applied a global
assessment based on various response variables as an
efficacy endpoint, unlike clinical trials in the product’s
development stage. To investigate the scientific impli-
cation of efficacy data obtained from PMS studies would
be another area of interest.

As for other findings, how PMS study information is
used based on the concept of the “rule of three,” which is
commonly considered for sample size setting in PMS
studies [11], was unclear from the present study, since
there was no specific discussion of the use of the rule in the
re-examination reports. Our findings suggest that the rule
has distinct limitations, and cannot be applied widely,
especially for products used in a specific condition.

There are some limitations in the present study. First,
among the 150 products with re-examination reports, about
70 % of products were approved almost a decade ago
because of the nature of “re-examination,” which is usu-
ally carried out 8 years after approval. Second, re-exami-
nation reports do not provide the amendment history of the
package insert in detail. Most of the rationale behind the
label changes, especially the source evidence for the label
changes, was not available in the public domain. As rele-
vant label changes due to safe drug use as a timely safety
measure is generally captured in the re-examination report,
it is highly unlikely that we underestimated the contribu-
tion of the safety information from PMS studies.

5 Conclusions

From the present study, we were able to conclude the
following points: it is confirmed that one or two observa-
tional PMS studies are commonly conducted during the re-
examination period; and there were few PMS studies tar-
geting special populations, especially for geriatric, renal
impairment and liver impairment patients. It is therefore
important to consider how to collect and assess PMS study
safety data in terms of special populations, as well as
sample size determination. The major evidence source for
safety-related label changes during the re-examination
period is the safety reporting system. In comparison,
safety-related label change due to a product’s PMS
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studies/PMCTs is not frequent, and likewise for efficacy-
related label changes.

Further investigations are needed to adequately dem-
onstrate the usefulness of PMS studies, as these studies will
play an important role in new products’ post-marketing
activities. As before, under conditions where worldwide
simultaneous drug development was gradually advancing,
drug safety data generated by clinical trials or post-mar-
keting activities in western countries could be utilized to
consider post-marketing safety measures in Japan, Opti-
mization of post-marketing safety measures will also need
urgent attention when global simultaneous drug develop-
ment is more common and also to prepare for the scenario
in the near future in which Japan has a new pharmaceutical
product approved first in the world.
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| Research on the Situation and Implications
of the Post-marketing All-case Surveillance Study in Japan
— Considerations Based on a Questionnaire Survey
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Abstract

A questionnaire survey addressed to pharmaceutical companies was conducted to collect infor-
mation on the situation and implications of so-called “all-case surveillance studies” (post-marketing
surveillance studies of all cases the drug was used), which have been conducted in Japan. For nearly
90% of 132 drugs, all-case surveillance studies were conducted for the reason that the number of
cases in the pre-market domestic clinical trials was too small. Drugs classified as “antiinfectives for
systemic use” and “antineoplastic and immunomodulating agents” accounted for more than 60%.
Sample size of the surveillance study was pre-planned in about half of the studies, and the number
of the collected cases far exceeded the planned cases in many of the studies. While a large number
of responses pointed out “catching all the safety information” as the usefulness of the all-case sur-
veillance study, importance from the viewpoint of risk-minimization such as “providing doctors with
necessary information for appropriate use of the drug” and “confirming eligibility of patients in a
careful manner” was indicated in some cases. Concerning the operation of the study, a lot of com-
ments called for simplification of the case report form and clarification of the criteria and procedure
of ending the study.
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Guidance on Risk Management Plan (RMP) for pharmaceuticals was announced in April 2012 in Japan. RMPs
include post-marketing pharmacovigilance and risk minimization activities.

Treatment outcome studies have been the main part of post-marketing surveillance (PMS) in Japan, which are carried
out based on a contract between a company and a medical institution.

However, there has been no report exploring the relation between pharmacies in medical institutions and treatment
outcome studies in general. Therefore, we carried out a questionnaire survey in medical institutions in Tokyo to obtain
information on their implementation systems of treatment outcome studies. As a result, pharmacies in 77 of 166 medical
institutions are somehow engaged in treatment outcome studies, but most of their duties involve business such as the
inquiry counter or the contract. It was also shown that there is little incentive for pharmacies to support treatment

outcome studies.
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