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ABSTRACT

Purpose Despite globalization of drug approvals, there is a disparity in drug safety regulations among the USA, Europe, and Japan. We
sought to determine differences in safety information on drug labels among the three regions.

Methods This was a cross-sectional study with quantitative survey of safety information on labels of 189 new molecular entities approved
in the USA, the UK, and Japan. Outcome measures were the proportions of total safety information (PSI), of contraindications (PCI), and of
boxed warnings (PBW) to all information on the label. We identified a boxed warning (BW) on US and Japanese labels through a manual
search. These measures were analyzed according to therapeutic indications.

Results On the Japanese labels, PSI was smaller than that on the US and UK labels for cardiovascular diseases. For neoplastic and
immunologic diseases, PSI on the Japanese labels was larger than that on the UK labels. For nervous system diseases, PSI on the
US labels was larger than that on the UK and the Japanese labels. PCI showed contrasting results with PSI except for neoplastic and
immunologic diseases. BWs showed a poorer concordance between the USA and Japan in hematologic and genitourinary diseases than
in other therapeutic areas.

Conclusions Substantial differences in safety information exist depending upon outcome measures and therapeutic areas among the US,
the UK, and the Japanese labels. This underscores the need for further analyses to determine causes of these differences to optimize drug

safety regulations. Copyright © 2013 John Wiley & Sons, Ltd.
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INTRODUCTION

Labeling is an essential communication source to provide
important information on drug safety both for patients
and healthcare professionals but can fail to ensure
optimal prescribing and dispensing of drugs.!?> The
growing number of new drugs that carry specific risks,
such as biologics,> may undermine the effectiveness
of drug labeling. Overwarning* without appropriate
context is not helpful, whereas disclosure of risk is
important. Exhaustive lists of adverse events induce
alert fatigue® and lead prescribers to ignore vague,
difficult-to-interpret warnings, even for serious risks.°

One would expect that labels would not differ
significantly among countries given that regulatory
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authorities evaluate the same scientific data. Different
laws and cultures, however, can affect regulatory deci-
sions. Indeed, differences in doses,”® indications,”'°
and safety™!!=!* exist among regions. These differences
may arise from biological and nonbiological factors.
Pharmacokinetics'® and incidence of side effects,'®
which often show racial differences, are examples of
biological factors. Regulatory requirements, evaluation
processes, healthcare systems, and the general public’s
perception are nonbiological factors that might differ-
entially impact the information on labels depending
upon regulatory region. Although the significance of
various nonbiological factors in drug regulations is
widely recognized, these factors have rarely been the
focus of systematic research.

The structure and content of drug labels are based
on local guidance. In the USA, the Food and Drug
Administration (FDA) issued guidance for requirements
on content and format of labeling in 2006.!” In Europe,
detailed presentation of the information in Summaries
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of Product Characteristics is determined by European
Commission guidance.'® In Japan, the Pharmaceutical
Affairs Law defines requirements for the content and
format of Japanese drug labeling (tenpubunsho).'
Although these sets of guidance adapt labels to local
healthcare circumstances, the extent to which labels
follow the recommendations is not known, because
such guidance is not legally binding.

Between 1997 and 2005, both in the USA and
Europe, 22 drugs were withdrawn from the market
because of safety concerns. In 10 of the 22 cases, there
was a disparity in regulatory decisions between
the FDA and the European Medicines Agency.?’
Differences in regulatory decision making, especially
regarding safety, might lead to controversy, such
as the debate about cyclooxygenase-2 inhibitors!!
and glitazones.?!>> However, what accounts for the
differences is largely unknown.

The International Conference on Harmonisation
of Technical Requirements for Registration of
Pharmaceuticals for Human Use (ICH) brings to-
gether the regulatory authorities and pharmaceutical
industry of the USA, Europe, and Japan to discuss
scientific and technical aspects of drug registration.
However, harmonization in therapeutic risk manage-
ment”® remains to be implemented. Shared knowledge
and harmonization of drug safety regulation would
help minimize duplication of effort and promote effi-
cient communication of drug safety.

The aim of the present study was to investigate
differences in safety information on drug labels
among the ICH members and to provide an evidence
base for better regulation of drug safety. For quantita-
tive analysis independent of language, we focused
on the amount of safety information on labels.
We investigated effects of therapeutic indications,
approval years, and molecular characteristics of the
drug, that is, biological or chemical on the outcome
measures.

METHODS
Data sources

This study included new molecular entities (NMEs)
and biologics approved in Japan between April 2001
and July 2011, in the USA between May 1976 and
July 2011, and in the UK between October 1989 and
August 2011. We selected the period for the NMEs
approved in Japan as starting from April 2001,
because the full set of information including reviews
and approval history was available on the Japan
Pharmaceutical Information Center website.”> We
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excluded any NME not approved in any of the
three countries. Drugs with nontherapeutic indications
(e.g., vaccines and contrast agents) were excluded.
We identified NME drug labels available in September
2011 on the following websites: DailyMed>* for US
Structured Product Labels, the electronic Medicines
Compendium?® for UK Summaries of Product
Characteristics, and the Pharmaceuticals and Medical
Devices Agency (PMDA)?® for the Japanese labels
(tenpubunsho).

We selected the UK as a reference for the European
Union countries because the UK, which has a
language in common with the USA and provides
public pharmaceutical coverage similar to that in
Japan, provides a good comparison with the USA
and Japan.

Variable definitions, evaluation, and analysis

The outcome measures were the proportions of total
safety information (PSI), of contraindications (PCI),
and of boxed warnings (PBW, the USA and Japan)
to all information on the label. We performed a direct
comparison of PSI, PCI, and PBW across the same
drug in each therapeutic area among the countries.
We defined the measures independent of language.
For English, we counted the number of the words
and for Japanese, the number of letters in the sections
allocated to safety; we then divided that by the total
number of the words or letters on the label. For PSI,
on the US labels, we included BOXED WARNINGS,
CONTRAINDICATIONS, WARNINGS, PRECAU-
TIONS, ADVERSE REACTIONS, and OVERDOSAGE
as safety sections in the old format, issued in 2005
and earlier. In the current format, issued in 2006
and later, we included BOXED WARNINGS, 4
CONTRAINDICATIONS, 5 WARNINGS AND
PRECAUTIONS, 6 ADVERSE REACTIONS, 7 DRUG
INTERACTIONS, 8 USE IN SPECIFIC POPULATIONS,
10 OVERDOSAGE, and 13 NONCLINICAL
TOXICOLOGY. We excluded MEDICATION GUIDE
in the old format and PATIENT COUNSELING
INFORMATION in the current format from the analy-
sis because information for patients is provided as sepa-
rate documents in the UK and in Japan. On the UK labels,
we included 4.3 Contraindications, 4.4 Special warnings
and precautions for use, 4.5 Interaction with other
medicinal products, 4.6 Pregnancy and lactation, 4.7
Effects on ability to drive and use machines, 4.8
Undesirable effects, 4.9 Overdose, and 5.3 Preclinical
safety data. In the Japanese labels, we included WARN-
INGS (equivalent to BOXED WARNINGS in the USA)
CONTRAINDICATIONS, and PRECAUTIONS.
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We identified a boxed warning (BW) on the US and
the Japanese labels through a manual search. To assess
whether the content in the US BWs was incorporated
in the Japanese ones, we formed three categories'®:
no difference, slight difference, and relevant difference.
We measured the proportion of the number of labels
with a BW (PwB) to that of all labels.

We analyzed the outcome measures according to the
approval date and Anatomical Therapeutic Chemical
(ATC) system,?’ which classifies drugs by the organ
or system on which they act and their therapeutic,
pharmacological, and chemical properties. We obtained
dates of approval from the following websites:
Drugs@FDA,?® electronic Medicines Compendium,?>
and Japan Pharmaceutical Information Center.??
We also stratified the results by the nature of the drug
substance, that is, biologics or nonbiologics.?’

Statistical analysis

We performed descriptive statistics on the outcome
measures. Data are presented as mean and standard
deviation (SD). We examined differences between
the means of multiple groups by one-way analysis
of variance followed by a Scheffé’s post hoc test to
determine which means differed, with the level of
significance set at the p < .05 level. We used Student’s
unpaired f-test to compare the means of two groups.
We used the Mann—Whitney U test to compare
the data between the two groups. A p-value < .05
was regarded as statistically significant. Dr. SPSS 2
for Windows statistical software was used for all
statistical analyses.

RESULTS

A total of 189 NMEs were approved in the USA,
the UK, and Japan between May 1976 and July 2011,
October 1989 and August 2011, and April 2001 and
July 2011, respectively. The US labels contained more
words than the UK labels, both on the whole label
(7812 [3558] vs 5161 [2580]; p <.001 mean [SD])
and in the safety sections (3813 [2030] vs 2424
[1333]; p <.001), although the number of the words
in contraindications was similar (55 [75] vs 49 [54];
p=0.2).

Proportion of total safety information

Table 1 shows that labels for antineoplastic and immu-
nomodulating agents (code L) were most represented,
40 (21%), of NMEs among the 189 surveyed, followed
by those for the nervous system (code N), 32 (17%),
and those for general anti-infectives (code J), 30 (16%).

Copyright © 2013 John Wiley & Sons, Ltd.

Mean PSI on the total labels was similar among the
countries. PSI in each therapeutic area was generally
similar across the countries except for the labels for
the cardiovascular system (code C), antineoplastic
and immunomodulating agents, and the nervous
system. On the labels for the cardiovascular system,
PSI on the Japanese labels (40 [7]; mean % [SD])
was significantly smaller than that on the US (52 [5])
and the UK (51 [6]) labels. On the labels for general
anti-infectives, PSI on the UK labels (47 [12]) was
larger than that on the US (42 [12]) and the Japanese
(42 [11]) labels, although marginally insignificant. On
the labels for antineoplastic and immunomodulating
agents, PSI on the Japanese labels (56 [9]) was signif-
icantly larger than that on the UK (47 [9]) labels. On
the labels for the nervous system, PSI on the US labels
(58 [11]) was significantly larger than that on the UK
(50 [11]) and the Japanese (45 [8]) labels. Figure 1
shows a direct comparison of PSI across the same
drug in each therapeutic area among the countries.
Table 2 shows changes in PSI over the years in the
three countries. No obvious trend was observed in
any of the countries. Table 3 shows changes in the
absolute number of the words or letters of total safety
information and those of all information on the labels
classified by year of approval. No obvious trend was
observed in any of the countries.

Proportion of contraindications

The PCI (Table 4 and Figure 2) shows clear differences
to PSI. Mean PCI on the total labels was the smallest
on the US labels. On 38 US labels, PCI was 0%, which
means that there was no description in the CONTRA-
INDICATIONS section. On all of the corresponding
38 labels in the UK and in Japan, hypersensitivity
and infusion reactions to the drug were described in
the CONTRAINDICATIONS section. On the 38 US
labels with 0% PCI, description on hypersensitivity
and infusion reactions were incorporated into the
WARNINGS AND PRECAUTIONS section.

The PCI on the Japanese labels was the largest on
the labels for the alimentary tract and metabolism
(code A), genitourinary system and sex hormones
(code G), and antineoplastic and immunomodulating
agents (code L). PCI in each therapeutic area remained
similar between the USA and the UK.

Figure 2 shows a direct comparison of PCI across the
same drug in each therapeutic area. The prominently high
PCI (9.92%) on the Japanese label in Figure 2G indicates
the combination of ethinylestradiol/drospirenone.
In the USA, this label has a BW, but not in Japan.
The content of the US BW is incorporated into

Pharmacoepidemiology and Drug Safety, 2013; 22: 306-318
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Figure 1. Direct comparison of the proportions of total safety information to all information on the label across the same drug in each therapeutic area among the
three countries. Letters in each figure represent Anatomical Therapeutic Chemical system codes. A, alimentary tract and metabolism; B, blood and blood-forming
organs; C, cardiovascular system; G, genitourinary system and sex hormones; H, systemic hormonal preparations, excluding sex hormones; J, general anti-infectives
for systemic use; L, antineoplastic and immunomodulating agents; M, musculo-skeletal system; N, nervous system; R, respiratory system; S, sensory organs; V,
various. Three drugs with code D (dermatologicals) and one drug with code P (antiparasitic products) were omitted because of their limited number
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it was similar between biologics and nonbiologics
both on the US and the Japanese labels. PCI was larger
in nonbiologics (0.80 [0.88]) than in biologics (0.38
[0.63]) on the US labels, whereas it was similar
between biologics and nonbiologics both on the UK
and the Japanese labels. Table 9 shows the effects of
the nature of the drug substance on PwB. PwB was
larger in biologics than in nonbiologics both in the
USA and in Japan. PwB showed a good concordance
between the USA and Japan both for biologics
(76%) and nonbiologics (70%).

DISCUSSION

Among the three countries, we noted differences in the
amount of safety information on drug labels, even
though the regional regulatory authorities reviewed
the same product. We also observed many similarities
among countries. The large gap in time frames for
NME approvals between Japan and the USA or
between Japan and the UK resulted from launch delay
in Japan.®® This delay, however, is unlikely to affect
the results in the present study because we based our
analysis on the updated labels.

Proportion of total safety information

Mean PSI on all the labels was similar among the
countries. This is not surprising given that the regulatory
decisions depended mainly on common scientific data.
Nevertheless, there were substantial differences in some
therapeutic areas.

The lower incidence of cardiovascular diseases in
Japan than in the West may contribute to the smaller
PSI on the Japanese labels for the cardiovascular
system, although this awaits further quantitative and
qualitative investigations.

The larger PSI on the Japanese labels for antineoplastic
and immunomodulating agents could result from the
history of these agents in Japan. In 1989, HIV-infected
hemophiliacs in Japan filed lawsuits demanding
compensation from the Ministry of Health, Labour
and Welfare and five pharmaceutical companies.>!
In 1993, the antiviral sorivudine combined with
5-fluorouracil caused 18 deaths in patients with cancer.?
These incidents deeply affected both regulators
and pharmaceutical companies regarding drug safety,
and they became extremely cautious in developing
and approving new drugs, particularly biologics and
antineoplastic drugs. These concerns grew stronger
during the 2000s when the high incidence of interstitial
lung disease was identified in Japanese patients who
were administered leflunomide'® or gefitinib.33
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Figure 2. Direct comparison of the proportions of contraindications to all information on the label across the same drug in each therapeutic area among the three
countries. Letters in each figure represent Anatomical Therapeutic Chemical system codes. A, alimentary tract and metabolism; B, blood and blood-forming organs;
C, cardiovascular system; G, genitourinary system and sex hormones; H, systemic hormonal preparations, excluding sex hormones; J, general anti-infectives
for systemic use; L, antineoplastic and immunomodulating agents; M, musculo-skeletal system; N, nervous system; R, respiratory system; S, sensory organs; V,
various. Three drugs with code D (dermatologicals) and one drug with code P (antiparasitic products) were omitted because of their limited number
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Figure 3.  Direct comparison of the proportions of content in a boxed warning to all information on the label across the same drug in each therapeutic area between
the USA and Japan. Letters in each figure represent Anatomical Therapeutic Chemical system codes. A, alimentary tract and metabolism; B, blood and
blood-forming organs; C, cardiovascular system; G, genitourinary system and sex hormones; J, general anti-infectives for systemic use; L, antineoplastic
and immunomodulating agents; M, musculo-skeletal system; N, nervous system; V, various. Drugs with code D (dermatologicals), H (systemic hormonal preparations,
excluding sex hormones), P (antiparasitic products), R (respiratory system), and S (sensory organs) were omitted because of their limited number

On the labels for the nervous system, we found
significantly larger PSI on the US labels compared
with the UK and the Japanese labels. This finding is
compatible with the high volume of adverse drug
events on the US labels for neuropsychiatric drugs.*
Warnings on the US labels of those drugs are up to
10 times longer than those on Australian labels.'*

One might expect that the volume of safety information
on drug labels is growing because the number of new
drugs that carry specific risks is growing and because

Copyright © 2013 John Wiley & Sons, Ltd.

newer drugs might face more rigorous clinical trials
and postmarketing surveillance compared with older ones.
Both PSI and the absolute number of words (in the USA
and the UK) or letters (in Japan) over the years, however,
showed no obvious trend in any of the three countries.

Proportion of contraindications

Whereas PSI constitutes all the safety information on
the label, PCI should be an indicator for more critical

Pharmacoepidemiology and Drug Safety, 2013; 22: 306-318
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Table 7. Secular changes in the proportion of the number of labels with a boxed warning to that of all labels
1994 and 1995 and
earlier 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Total
USA 44 11 19 56 25 0 38 73 18 33 42 54 46 17 33 60 50 38
(7/16) (1/9%)  (3/16) (10/18) (2/8) (0/5) (5/13) (11/15) (3/17) (5/15) (5/12) (7/13) (6/13)  (1/6) (2/6) (3/5) (1/2) (72/189)
Japan 50 31 58 56 67 50 46 42 26 35 23 42
(7/14) (4/13) (7/12) (5/9) (8/12) (9/18) (24/11) (11/26) (5/19) (7/20) (5/22)(79/189)

Values are % (number).
*In 1995, only two in the USA were approved.

Table 8. Proportion of total safety information and of contraindications to all information on the label of biologics and nonbiologics

USPSI UKPSI JPNPSI USPCI UKPCI JPNPCI
Biologics (n=34) 46 [8] 41[9] 48 [11] 0.38 [0.63] 0.64 [0.53] 1.16 [0.83]
Nonbiologics (n=155) 49 [11] 48 [8] 46 [11] 0.80 [0.88] 1.20 [1.21] 1.38 [1.44]
P NS <0.001 NS <0.001 NS NS

PSI, proportion of total safety information to all information on the label; PCI, proportion of contraindications to all information on the label; JPN, Japan; NS,

nonsignificant.
Values are means % [standard deviation].

Table 9. Proportion of the number of labels with a boxed warning in the USA or

in Japan to that of all labels classified according to the nature of the product

Biologics/nonbiologics Biologics (n=34) Nonbiologics (n=155) All (n=189)
USA 62 (21) 33 (51) 38 (72)
Japan 68 (23) 36 (56) 42 (79)
USA*/Japan*® 53 (18) 19 (30) 25 (48)
USA™/Japan™ 9 (3) 14 (21) 13 (24)
USA ™ /Japan*® 15 (5) 17 (26) 16 (31)
USA ™ /Japan™ 24 (8) 50 (78) 46 (86)
USA/Japan Concordance* 76 (26) 70 (108) 71 (134)

Values are % (number).

*Concordance represents the sum of labels with a boxed warning both in the two countries and those without a boxed warning in either of the two countries.

*Represents labels with a boxed warning.
“Represents labels without a boxed warning.

issues related to the drug. Omission of hypersensitivity
and infusion reactions from the CONTRAINDICATION
section on the 38 US labels could have contributed to
the smallest PCI on all the labels.

Labels with a boxed warning

When we studied PwB according to the ATC classifi-
cation system, we found results similar to those of PSI.
This is not surprising given that the presence of a BW
is an indicator of critical safety issues. The low con-
cordance on the labels for blood and blood-forming
organs is because of four labels with BWs on the
US labels but not on the Japanese labels and one
label with a BW on the Japanese labels but not
on the US labels. The four labels are for clopidogrel,
eltrombopag olamine, darbepoetin alfa, and epoetin
beta. The one label is for dabigatran. The low

Copyright © 2013 John Wiley & Sons, Ltd.

concordance on the labels for the genitourinary
system is because of two labels with BWs on the US
labels but not on the Japanese labels and four labels
with BWs on the Japanese labels but not on the US
labels. The former two labels are for the combination
of ethinylestradiol/drospirenone and raloxifene. The
latter four labels are for follitropin alfa, follitropin
beta, tadalafil, and vardenafil.

To take account of the fact that the number of new
drugs and biologics with specific risks is growing,
the smaller PwB on the Japanese labels approved in
2009 and later compared with that on labels approved
earlier is unexpected. The cause is unknown. In the
case of the FDA, drug-review deadlines are associated
with safety problems,>* but further analysis is necessary
to link any feature of the pressure to shorten “drug
lag™3%3% on the PMDA and the reduction of BWs on
the Japanese labels.
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Differences in proportion of total safety information,
contraindications, and boxed warnings between
biologics and nonbiologics

When specific risks of biologics® are taken into
account, the smaller PSI on the UK biologics labels
and the smaller PCI on the US biologics labels compared
with the nonbiologics labels were unexpected. The
regulatory authorities might give priority to established
risks of nonbiologics on labels instead of potential
risks of biologics. Otherwise, they focus on BWs,
not on other sections, to publish safety concerns
related to biologics.

LIMITATIONS

Our study has several limitations. The outcome measures
generated by counting words/characters, PSI, PCI, and
PBW are crude measurements that do not always imply
critical safety issues. A higher PSI, PCI, or PBW neither
imply that a label more sufficiently conveys all potential
adverse effects nor imply that they evaluate the
success of a label in highlighting clinically relevant
adverse events that might affect the decision to initiate
treatment. There are also differences in the amount of
information conveyed by a kana versus kanji character
in Japanese. This phenomenon does not exist in
English, further weakening the comparison based on
word/character counts alone. Because the data set
was based on publicly available data, subtle issues
might not have been captured. The cross-sectional
design makes causal inference difficult and might
provide differing results if another time frame had
been chosen. We decided to only include NMEs
approved in Japan from April 2001 onward because
of availability of the information, including reviews
and approval history. As a result, the relatively small
sample size makes interpretation of statistically
nonsignificant findings challenging. Focus on the UK
precluded study of divergence within Europe. Further
study is necessary to understand behavioral conse-
quences resulting from drug labeling either to healthcare
providers or to the general public.3®

CONCLUSION

Drug safety regulations involve the challenge of finding
harmonization among regulatory authorities. The
differences demonstrated in our study confirm that drug
labels can be adapted to local healthcare circumstances.
Whereas there has been major progress in the collection,
analysis, and reporting of efficacy data, efforts to
assess and improve the quality of analysis and reporting
of safety data lag behind. This defect needs to be

Copyright © 2013 John Wiley & Sons, Ltd.

corrected if we wish to use quantitative objective
evidence of the safety of specific treatments to optimize
therapeutic decisions. A systematic approach to the
diversity of regulations and their effects would enable
us to work out what risks should be included on labels
and how the information should be presented for each
regional healthcare setting.
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KEY POINTS

® Substantial differences in the amount of safety
information exist depending upon therapeutic
area among the USA, the UK, and the Japanese
drug labels.

® These differences likely arise mainly because of
regional factors (e.g., healthcare systems) because
the regulatory authorities evaluate the same
scientific data.

® A systematic approach to the diversity of regula-
tions and their effects would enable working out
what risks should be included on labels and how
the information should be presented for each
regional healthcare setting.

ACKNOWLEDGEMENTS

This study was supported by a Grant-in-Aid for Scientific
Research (C) 23590603 and a Health Labour Sciences
Research Grant 201132052A. The funding agencies
had no role in the study design, the collection, analysis
or interpretation of data, the writing of the report, or
the decision to submit the paper for publication.

REFERENCES

1. Davis TC, Wolf MS, Bass PF 3rd, er al. Literacy and misunderstanding prescription
drug labels. Ann Intern Med 2006; 145: 887-894.

2. Woosley RL. Drug labeling revisions-guaranteed to fail? JAMA 2000; 284:
3047-3049.

3. Giezen TJ, Mantel-Teeuwisse AK, Straus SM, et al. Safety-related regulatory
actions for biologicals approved in the United States and the European Union.
JAMA 2008; 300: 1887-1896.

4. Duke J, Friedlin J, Ryan P. A quantitative analysis of adverse events and
“overwarning” in drug labeling. Arch Intern Med 2011; 171: 944-946.

5. van der Sijs H, van Gelder T, Vulto A, et al. Understanding handling of drug
safety alerts: a simulation study. Int J Med Inform 2010; 79: 361-369.

6. Lasser KE, Seger DL, Yu DT, et al. Adherence to black box warnings for
prescription medications in outpatients. Arch Intern Med 2006; 166: 338—344.

7. Arnold FL, Kusama M, Ono S. Exploring differences in drug doses between
Japan and Western countries. Clin Pharmacol Ther 2010; 87: 714-720.

8. Malinowski HJ, Westelinck A, Sato J, er al. Same drug, different dosing: differences
in dosing for drugs approved in the United States, Europe, and Japan. J Clin
Pharmacol 2008; 48: 900-908.

Pharmacoepidemiology and Drug Safety, 2013; 22: 306-318
DOI: 10.1002/pds



318

9.

20.
21.

22.

Pappas G, Ierodiakonou V, Falagas ME. Lost in translation: differences in
antimicrobial indication approval policies between the United States and Europe.
Clin Ther 2009; 31: 1595-1603.

. Briley M. Drugs to treat fibromyalgia — the transatlantic difference. Curr Opin

Investig Drugs 2010; 11: 16-18.

. Furberg CD. Decisions by regulatory agencies: are they evidence-based? Trials

2007; 8: 13.

. Nieminen O, Kurki P, Nordstrom K. Differences in product information of

biopharmaceuticals in the EU and the USA: implications for product development.
Eur J Pharm Biopharm 2005; 60: 319-326.

. Garbe E, Andersohn F. Contraindication labelling changes in the United States

and Germany. Eur J Clin Pharmacol 2007; 63: 87-93.

. Buckley NA, Rossi S. Bringing greater transparency to “black box” warnings.

Clin Toxicol (Phila) 2011; 49: 448-451.

. Lee E, Ryan S, Birmingham B, er al. Rosuvastatin pharmacokinetics and

pharmacogenetics in white and Asian subjects residing in the same environment.
Clin Pharmacol Ther 2005; 78: 330-341.

. Sato T, Inokuma S, Sagawa A, et al. Factors associated with fatal outcome of

leflunomide-induced lung injury in Japanese patients with rheumatoid arthritis.
Rheumatology (Oxford) 2009; 48: 1265—1268.

. The Food and Drug Administration. 21 CFR parts 201, 314, and 601: requirements

on content and format of labeling for human prescription drug and biological
products. Final rule. (January 24, 2006). http://www.fda.gov/OHRMS/DOCK-
ETS/98fr/00n-1269-nfr0001-01.pdf (accessed 10 October 2012).

. Notice to applicants: a guideline on summary of product characteristics. http://ec.

europa.eu/health/files/eudralex/vol-2/c/smpc_guideline_rev2_en.pdf (accessed 10
October 2012).

. CHAPTER 2 Pharmaceutical laws and regulations in pharmaceutical regulations in

Japan. http://www.jpma.or.jp/english/parj/pdf/2012_ch02.pdf (accessed 10
October 2012).

Hirst C, Cook S, Dai W, et al. A call for international harmonization in therapeutic
risk management. Pharmacoepidemiol Drug Saf 2006; 15: 839-849.

Cohen D. Insiders criticise FDA’s decision not to withdraw rosiglitazone. BMJ
2010; 341: ¢5333.

FDA Drug Safety Communication: Update to ongoing safety review of Actos
(pioglitazone) and increased risk of bladder cancer. http://www.fda.gov/Drugs/
DrugSafety/ucm259150.htm (accessed 10 October 2012).

Copyright © 2013 John Wiley & Sons, Ltd.

23.

24.

25.

26.

27.

28.

29.

30.

31.

33.

34.

35.

R. SHIMAZAWA AND M. IKEDA

PMDA Reviews (shinsahoukokusho). http://www .shinsahoukokusho.jp/dar_us/
dar/search/usDarSearch.jsp (in Japanese) (accessed 10 October 2012).
DailyMed. http://dailymed.nlm.nih.gov/dailymed/about.cfm (accessed 10
October 2012).

The electronic Medicines Compendium. http://www.medicines.org.uk/EMC/
(accessed 10 October 2012).

Japanese Drug Labels. http://www.info.pmda.go.jp/psearch/html/menu_tenpu_
base.html (in Japanese) (accessed 10 October 2012).

ATC/DDD Index 2011. http://www.whocc.no/atc_ddd_index/ (accessed 10
October 2012).

Drugs@FDA. http://www.accessdata.fda.gov/Scripts/cder/DrugsatFDA/ (accessed
10 October 2012).

Commission Directive 2003/63/EC of 25 June 2003 amending Directive 2001/
83/EC of the European Parliament and of the Council on the Community
code relating to medicinal products for human use. http://eur-lex.europa.eu/
LexUriServ/LexUriServ.do?uri=0J:L:2003:159:0046:0094:en:PDF (accessed
10 October 2012).

Hirai Y, Kinoshita H, Kusama M, et al. Delays in new drug applications in Japan
and industrial R&D strategies. Clin Pharmacol Ther 2010; 87: 212-218.
Ministry of Health and Welfare. Section 3. Promoting safety measures
forpharmaceuticals. Chapter 6. Efforts for protecting health and safety
and improvement of living environment. in White Paper. Annual Report
on Health and Welfare. 1998-1999 Social Security and National
Life. http://www1.mhlw.go.jp/english/wp_5/voll/p2¢c6s3.html (accessed
10 October 2012)

. Okuda H, Ogura K, Kato A, et al. A possible mechanism of eighteen

patient deaths caused by interactions of sorivudine, a new antiviral drug, with
oral 5-fluorouracil prodrugs. J Pharmacol Exp Ther 1998; 287: 791-799.
Inoue A, Saijo Y, Maemondo M, et al. Severe acute interstitial pneumonia and
gefitinib. Lancet 2003; 361: 137-139.

Carpenter D, Zucker EJ, Avorn J. Drug-review deadlines and safety problems.
N Engl J Med 2008; 358: 1354-1361.

Sinha G. Japan works to shorten “drug lag,” boost trials of new drugs. J Natl
Cancer Inst 2010; 102: 148-151.

. Marshall RD, Posner K, Greenhill L. Risk perception research and the black

box warning for SSRIs in children. J Am Acad Child Adolesc Psychiatry
2006; 45: 765.

Pharmacoepidemiology and Drug Safety, 2013; 22: 306-318
DOI: 10.1002/pds


http://ec.europa.eu/health/files/eudralex/vol-2/c/smpc_guideline_rev2_en.pdf
http://ec.europa.eu/health/files/eudralex/vol-2/c/smpc_guideline_rev2_en.pdf
http://www.jpma.or.jp/english/parj/pdf/2012_ch02.pdf
http://dailymed.nlm.nih.gov/dailymed/about.cfm
http://www.medicines.org.uk/EMC/
http://www.info.pmda.go.jp/psearch/html/menu_tenpu_base.html
http://www.info.pmda.go.jp/psearch/html/menu_tenpu_base.html
http://www.whocc.no/atc_ddd_index/
http://www.accessdata.fda.gov/Scripts/cder/DrugsatFDA/
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:159:0046:0094:en:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:159:0046:0094:en:PDF
http://www1.mhlw.go.jp/english/wp_5/vol1/p2c6s3.html

