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Introduction 

There has been a remarkable increase in the proportion 
of the elderly population in Japan over the last few 
decades as well as in other developed countries, and 
this trend is expected to continue worldwide into 
the foreseeable future (1). Compared to the wider 
population, previous studies have shown that the elderly 
require a considerable amount of prescription drugs (2, 3) 
but the effects of aging, such as increased polypharmacy, 
comorbidity, cognitive impairment, social problems, and 
physiological changes affecting pharmacokinetics and 
pharmacodynamics of drugs (4, 5), often complicate the 
proper evaluation of the efficacy and safety of the drugs 
used. As a result, the elderly are at an increased risk of 
developing an adverse drug reaction (ADR). Despite 
this risk, premarketing clinical trials of many medicines 
often excluded the elderly to some degree (6-8) with the 

outcome that drugs prescribed to this demographic are 
regularly approved based on studies involving younger 
patients.

The lack of data from clinical trials that specifically 
target the efficacy and safety of new drugs in the elderly 
may be a barrier to the optimal use of drugs within this 
population (9-11). ICH E7 guidelines implemented in 
1993 (12) and its subsequent Questions and Answers 
released in 2010 (13), recommend including a meaningful 
number (at least 100) of patients aged 65 years or older 
in clinical trials in order to increase the likelihood of 
detecting clinically important differences between 
elderly and younger patients. Although the inclusion 
of elderly patients in such trials has improved since 
the publication of the ICH E7 guidelines, the number 
of patients aged 75 years and over typically remains 
low (14) despite evidence that shows that ADRs are 
more likely to be severe and responsible for considerable 
morbidity and mortality for the elderly (15). Given this 
danger, data pertaining to drug safety in the elderly 
should be continuously gathered through postmarketing 
surveillance and risk assessment programs. However, 
little study examining the difference of safety issues after 
approval between the elderly and the non-elderly, and 
issues to be paid more attention regarding drug use in 
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Abstract: Purpose:  This study aimed to characterize elderly-specific revisions of prescribing information of a drug based on recent 
cases observed in postmarketing use in Japan. Methods:  We analyzed all revisions of package inserts that were officially registered 
between the fiscal year (FY) 1998 and FY 2012. They were examined in terms of a description of the drug, therapeutic area for 
which the drug is targeted, the period between launch and revision, contents of the revisions, and the evidence sources of safety 
issues. Results:  Of a total of 3,440 revisions occurring between FY 1998 and FY 2012, 2.1% were specific to drug use in the elderly. 
Drugs treating the “cardiovascular system” and a miscellaneous category of “various,” showed a higher frequency of revisions for 
elderly patients than those for non-elderly patients. Of elderly-specific revisions occurring between FY 2004 and 2012, the majority 
were triggered by spontaneous reports or regulatory action in other countries, although there were relatively a few examples of 
serious safety concerns being raised after initial drug approval. Conclusions:  It is important that alternative approaches such as 
pharmacometrics or pharmacoeoidemiology should be more utilized in Japan for the early and better detection and evaluation of 
drug safety in elderly patients, especially for therapeutic areas that demonstrate increased susceptibility for risk among the elderly, 
such as drugs related to the cardiovascular system.
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the elderly after approval has been reported. 
This study aimed to investigate postmarketing drug 

safety for the elderly by reviewing revisions of package 
inserts and characterizing elderly-specific issues added 
after approval in Japan.

 
Method

We analyzed all revisions of package inserts that 
were officially registered between the fiscal year (FY) 
1998 and FY 2012 and freely available through the 
Japanese Pharmaceutical and Medical Devices Agency 
(PMDA) website. “Specific to the elderly” was defined 
through inclusion of the term “the elderly” in revisions, 
or through specific reference to an age bracket that 
including 65 years and above. Non-prescription drugs 
and test reagents were excluded from analysis in order to 
focus on the effects of prescription medicine.

The data collected for all revisions consisted of a 
description of the drug, the therapeutic area for which 
the drug is targeted, year of launch, content of revision, 
year of publication of revision, and the time period 
between launch and revision publication. For the purpose 
of our analysis, the therapeutic areas were categorized 
according to the anatomical therapeutic chemical 
classification system, with the exception of prescription 
traditional herbal medicine that was classified as “herb 
medicine (Kampo).” The time period between launch and 
revision of package inserts was categorized into (a) less 
than one year, (b) one–eight years and (c) more than eight 
years, since the majority of new drugs in Japan undergo a 

re-examination eight years after approval. The above data 
was also collected for package insert revisions triggered 
by safety concerns that were not specific to the elderly in 
order to enable contrast between the two data sets.

For package insert revisions occurring after the 
PMDA was established in FY 2004, the source of any 
corresponding safety concerns were additionally 
investigated. For all items, the revised information for 
package inserts was categorized into four groups: (a) 
new alert for unknown issue, (b) new alert specific to 
the elderly regarding known issue, (c) elevation of alert 
level of known issue on the elderly, and (d) additional 
information for known issue on the elderly. The issues 
within package inserts were graded into six alert levels 
according to the degree of importance assigned to the 
cautions for use in clinical practice as has been previously 
reported (16). The evidence source of safety issues were 
categorized into five groups: (a) spontaneous reports in 
Japan, (b) regulatory action in other countries, (c) review/
study/clinical trials by a Marketing Authorization Holder 
(MAH), (d) other (i.e., research papers or a revision of 
package inserts for similar drugs), and (e) more than one 
source.  

Results

Out of a total of 3,440 revisions of package inserts 
issued in Japan between FY 1998 and FY 2012, 73 (2.1%) 
were specific to drug use in the elderly, ranging from 
a low of 0.4% in FY2010 to a high of 9.8% in FY 2008. 
The percentages of revisions specific to the elderly to 

Table 1
The basic characteristics of the revisions of package inserts between FY 1998 and FY 2012

Therapeutic area Specific to the elderly 
(n = 73)

Non-specific to the elderly 
(n = 3,367)

Alimentary tract and metabolism 6 8.2% 248 7.4%
Blood and blood forming organs 1 1.4% 156 4.6%
Cardiovascular system 20 27.4% 329 9.8%
Dermatologicals 0 0.0% 24 0.7%
Genito-urinary system and sex hormones 0 0.0% 149 4.4%
Systemic hormonal preparations, excluding sex hormones and insulins 0 0.0% 66 2.0%
Anti-infectives for systemic use 14 19.2% 700 20.8%
Antineoplastic and immunomodulating agents 1 1.4% 583 17.3%
Musculo-skeletal system 0 0.0% 213 6.3%
Nervous system 17 23.3% 530 15.7%
Antiparasitic products, insecticides and repellents 0 0.0% 11 0.3%
Respiratory system 1 1.4% 142 4.2%
Sensory organs 0 0.0% 32 1.0%
Various 13 17.8% 139 4.1%
Herb medicine (Kampo) 0 0.0% 45 1.3%
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all revisions were relatively high in FY 1998 (4.1%), FY 
2003 (4.9%), and FY 2008 (9.8%) due to an abundance of 
revisions related to changes in drug class at these times.

As shown in Table 1, “Anti-infectives for systemic use” 
was common therapeutic area for the revisions with no 
major difference between those specific and non-specific 
to the elderly. “Nervous system” was also common but 
with a little higher frequency for specific to the elderly. 
Major difference with higher frequency for the revisions 
specific to the elderly was found in the therapeutic areas 
of “cardiovascular system” and “various”. Drugs labeled 
under “various” included contact laxatives used to 
prepare the large bowel before colonoscopy and chelate 
agents. In contrast, elderly-specific revisions were rare for 
“the antineoplastic and immunomodulating drugs”. 

Over half (56.2%) of revisions specific to the elderly 
occurred more than eight years after drug launch, with 
34.2% occurring between one to eight years, and 9.6% 
occurring within the first year. A similar tendency was 
seen among overall revisions, not just those specific to the 
elderly. This is summarized in Table 2.

Figure 1
Content of package insert revisions 

between FY 2004 and FY 2012

(A) Specific to the elderly (n = 36). (B) Non-specific to the elderly (n = 1, 527)

Out of 1,563 notifications of package insert revisions 
between FY 2004 and FY 2012, 36 (2.3%) were specific 
to drug use in the elderly. The proportion of completely 
novel safety issues within this group was reasonably 
low (19%, n=7), though these seemed to be for typically 

elderly-specific concerns, such as ileus, aspiration, and 
dementia like symptoms. Most (5 out of 7) of these 
revisions were issued more than eight years after initial 
approval and were based on spontaneous reports or 
regulatory action in other countries. In addition to 
highlighting the proportion of elderly-specific revisions 
that were prompted by new safety concerns, Figure 1 
(A) also shows that about half of the elderly-specific 
revisions ((b) + (c)) were related to an increase in existing 
risk for known issues. The number of cases included in 
the category (d), “additional information,” was almost 
the same as those in category (b), “new alert specific 
to the elderly,” although the majority (9 out of 11) of 
cases included within category (d) consisted of revisions 
that were related to revisions prompted by drug class 
changes.

Figure 2
Sources of safety concerns

(A) Specific to the elderly (n = 36)	 (B) Non-specific to the elderly (n = 1, 527)

For revisions non-specific to the elderly shown in 
Figure 1 (B), content change for revisions included in 
the category “additional information for known issue” 
accounted for 44.1% (n = 673) of all revisions that were 
non-specific to the elderly identified between FY 2004 
and FY 2012 (n = 1,527), followed by “new alert for 
unknown issue” with 29.9% (n = 456) and “elevation of 
alert level of known issue” at 26.1% (n = 398). 

The evidence sources for both specific to the elderly 
and non-specific to the elderly safety issues are shown 
in Figure 2 (A) and (B) respectively. For elderly-

Table 2
The period between launch and publication of revision of package inserts between FY 1998 and FY 2012

Period between launch and publication of revision Specific to the elderly 
(n = 73)

Non-specific to the elderly 
(n = 3,367)

< 1 year 7 9.6% 1999 5.9%
1 – 8 years 25 34.2% 1082 32.1%
> 8 years 41 56.2% 2086 62%
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specific revisions of package inserts, 83% were based 
on spontaneous reports or regulatory action in other 
countries. Academic research accounted for most of 
the revision included in the category “others” which 
accounted for 3% of elderly-specific revisions, but a much 
larger 12.4% of non-specific to the elderly revisions. 
For revisions non-specific to the elderly, the category 
“more than one source” (22.7%, n = 346) consisted 
mostly of a combination of “spontaneous reports” and 
“regulatory action in other countries” (16.0%, n = 216), 
but also included “spontaneous reports” and “others” 
(3.6%, n = 49), and “regulatory action in other countries” 
and “others” (2.9%, n = 39). In contrast, the amount of 
revisions categorized into “more than one source” was 
very small for elderly-specific cases (n = 4).

 
Discussion

For revisions specific to the elderly, the therapeutic 
areas of “cardiovascular system” and “various” 
underwent relatively frequent package insert revision. 
Drugs for the areas of “cardiovascular system” 
detected in this study were used to treat hypertension, 
hypercholesterolemia and tachyarrhythmia, and adverse 
reactions developed to these drugs were hyperkalemia, 
hypokalemia, cardiac arrest and difficulty in swallowing. 
Given the type of medication included in these 
categories, this would be expected as these drugs are 
most commonly used among older patients (2), although 
several studies have revealed that the inclusion of 
sufficient numbers of the elderly in clinical trials testing 
cardiovascular medication is not yet satisfactory (17-19). 
Given the prevalence of package insert revision in this 
area, there is a strong case that new drugs are not being 
evaluated thoroughly enough using samples that include 
an adequate of elderly patients before obtaining market 
approval.

There are several ways to increase the prevalence of 
enrollment of older people in clinical trials (20) and it is 
important to design clinical trials to avoid inappropriate 
inclusion criteria such as an arbitrary upper age limit. 
Previous research has shown however that the presence 
of criteria that may seem to be highly associated with old 
age, such as impaired renal or hepatic function, are not 
necessarily the primary reason for the exclusion of the 
majority of older patients from clinical trials (8). Instead, 
strict inclusion criteria such as requiring a specific 
severity of target disease, could be often the root cause of 
an underrepresentation of older patients in clinical trials.

It is often challenging to include older patients in 
clinical trials that attempt a research design to maximize 
patient safety whilst allowing for the potential efficacy of 
drugs in some therapeutic areas to be observed (21, 22). 
Even allowing for this difficulty however, in addition 
to being one of the most frequently used, medicines 
targeting the cardiovascular system are one of the most 
common drug classes to be inappropriately prescribed to 

hospitalized frail elderly patients (23). Thus, a protocol 
of clinical trials conducted for regulatory review of drug 
approval should be discussed with a regulatory agency 
for a better assessment of drug safety even in older 
population. Also, how drug safety and efficacy within 
more severe patients who are usually excluded from 
clinical trials will be assured needs to be continually 
discussed and evaluated as a critical issue for proper 
drug use in the elderly.

The high proportion of elderly-specific revisions 
within the therapeutic area “various” also reflects a 
characteristic tendency for elderly-specific revisions as 
most of these revisions identified potential risks that were 
directed toward the elderly in particular. Worryingly, the 
majority of these revisions were issued more than eight 
years after approval and were based on spontaneous 
reports. Especially where risks for specific geriatric 
syndromes are concerned, a list that includes ileus, 
aspiration and cognition disorder, there is a pressing 
need for early detection and health promotion within the 
elderly population through smooth implementation of 
postmarketing surveys and studies.

Most package insert revisions specific to the elderly 
were triggered by “spontaneous reports” or “regulatory 
action in other countries,” with only a small amount of 
cases found to result from “others” or “more than one 
source.” This is another issue that needs to be addressed 
in order to achieve better assessment of drug risk for the 
elderly population. In Japan, the Risk Management Plan 
(RMP) was introduced in April 2013 (24) and is expected 
to serve as a tool for healthcare professionals to gain 
a greater understanding of postmarketing drug safety 
operations, especially with regards to elderly patients. 
In addition, continuous benefit-risk assessment based 
on periodic benefit-risk evaluation reports as outlined 
in the ICH E2C(R2) guideline that was implemented in 
Japan in May 2013 (25). These will help to promote the 
proper use of drugs in both the elderly and non-elderly 
populations and to improve a quality of postmarketing 
safety assessment.

It should be emphasized that nearly half of the 
package label revisions were triggered by an increase 
in the known risk for elderly people. In other words, 
insufficient information was only available regarding the 
difference in the magnitude of risk between elderly and 
non-elderly patients at the time of drug approval, with 
this information only being revealed in the postmarketing 
phase. To identify risks in elderly patients as early as 
possible, pharmacometric approach which has been 
utilized in pediatric populations (26) could be applied. 
Furthermore, PMDA has initiated “MIHARI” project to 
implement pharmacoepidemiological approaches using 
electrical medical record database for safety assessment 
of a drug (27, 28). Differences in risks between elderly 
and non-elderly populations may be more properly 
characterized by the use of pharmacoepidemiological 
analysis. As described above, it is important that 
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alternative methodologies should be more utilized in 
Japan for the early and better detection and evaluation 
of drug safety in elderly patients, especially for 
therapeutic area that demonstrate increased susceptibility 
to risk among the elderly (e.g., drug-related to the 
cardiovascular system). 

This study had some limitations that need to be 
addressed. Firstly, only revisions of package inserts 
that were publicly available were assessed. In general, 
these therefore included only relatively serious concerns 
published by the MHLW and did not include any more 
minor revisions voluntarily undertaken by the MAHs. 
Although this was a deliberate choice in order to allow 
us to concentrate on the major safety issues affecting the 
elderly, this is something that future research will need 
to assess. Secondly, our categorization technique used 
a filter than included only revision notifications that 
incorporated the term “the elderly” or made specific 
reference to an age bracket that included those aged 
65 years or over. As a result of this strict inclusion 
criterion, there may have been other relevant cases 
that were excluded from the “specific to the elderly” 
group. Finally, about half of the revisions explored in 
this study were based on spontaneous reports, whereas 
recognizing ADRs in the elderly is sometimes difficult 
(29). Considering the limited number of elderly-related 
revisions in this study and the fact that comorbidity and 
polypharmacy are common within this demographic, 
adverse reactions may have been underreported in some 
therapeutic areas. Future studies should factor such a 
possibility into their analysis.

Conclusion

Of all package insert revisions published in Japan, 
2.1% were elderly-specific. Although there were 
relatively few instances of serious safety issues that 
arose after approval, several challenges of ensuring 
the safety of elderly patients in both the premarketing 
and postmarketing phases of release were shown in 
this study. It is important to more effectively utilize 
alternative approaches such as pharmacometrics or 
pharmacoeoidemiology for evaluation of drug safety in 
elderly patients in Japan. 

This views expressed in this article are those of the 
authors and do not necessarily reflected the official views 
of the PMDA.

Key points 

• Elderly-specific revisions of package inserts 
were frequently required for the therapeutic areas of 
“cardiovascular system” and “various.”

• About half of all elderly-specific revisions contained 
an increase in the risk assessment among the elderly for 
safety issues that had already been identified.

• Most revisions related to safety in the elderly were 
triggered by spontaneous reports or regulatory action in 
other countries.

• It is important that alternative methodology for the 
early and better detection and evaluation of drug safety 
and efficacy should be more utilized in Japan
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