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The package inserts of prescription drugs provide essential information for the proper administration 
of pharmacotherapy. The incidence of adverse reactions for several drugs is known to be higher in 
women than in men. However, no studies have examined whether information on gender differences 
is included in Japanese package inserts. Therefore, this study investigated information on gender 
differences in the package inserts of Japanese prescription drugs, using the drug information 
database JAMES provided by the Medical Information System Development Center and the Japan 
Pharmaceutical Information Center. Non-proprietary names of prescription drugs were yielded 
1,679 in Japan. Of the 1,679 ingredients in package inserts of prescription drugs, 76 (4.5%) included 
information on gender differences. The number of inserts that contained information on gender 
differences in the "DOSAGE AND ADMINISTRATION," "ADVERSE REACTIONS," and 
"PHARMACOKINETICS" sections was 3, 16, and 62, respectively. Furthermore, in the "ADVERSE 
REACTIONS" section, 15 of the 16 inserts mentioned a higher frequency of adverse reactions in 
women compared with men. Importantly, most of the inserts with information on gender differences 
in the "PHARMACOKINETICS" section mentioned a higher area under the curve for women than 
for men. Most of the package inserts of prescription drugs with information on gender differences 
provide useful information aimed at preventing risks in women. However, there is an extreme lack 
of information on gender differences in the package inserts of prescription drugs in Japan, and we 
consider enhancing information on gender difference as an urgent issue.

1. Introduction

The incidence of adverse reactions for several drugs is 
known to be higher in women than in men (1,2). Gender 
differences in pharmacokinetics, including differences in 
drug absorption and metabolic enzyme expression rates 
between men and women, have also been reported (3).
 In the 1950s and 1960s, thalidomide, which was 
initially administered as a hypnotic drug, caused 
numerous birth defects worldwide. In the 1970s, 
diethylstilbestrol, which was administered as an anti-
miscarriage drug, resulted in numerous reports of 
reproductive disorders in mothers and their growing 
daughters. In response, the U.S. Food and Drug 
Administration (FDA) published guidelines in 1977 
to exclude women from clinical trials (4). In 1985, 
physicians who were concerned about the lack of data 

on women's health suggested the need for biomedical 
research on women (5). In 1986, a notice was issued 
requesting the collection of data on women in clinical 
trials (6,7). Since 2000, there has been a growing 
awareness in Japan of the importance of gender-specific 
pharmacotherapy. The number of medical facilities with 
women's outpatient clinics is gradually increasing in 
Japan.
 In the U.S., considering that adverse reactions of the 
hypnotic drugs zolpidem are more common in women, 
the FDA issued a notice setting the initial dosage of 
zolpidem at different doses for men and women (8,9). 
Since then, the package insert has indicated lower 
starting doses for women than for men, but the Japanese 
package insert has no such indication and the initial 
doses are the same for men and women.
 The package inserts of prescription drugs provide 
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essential information for the proper administration of 
pharmacotherapy and are one of the most accessible 
sources of drug information for health care professionals 
in Japan. The Ministry of Health, Labour and Welfare 
has provided instructions regarding the sections and 
numbers that should be included in the package insert of 
prescription drugs in Japan (10).
 Although the promotion of gender-specific 
medicine is critical, the actual state of information 
on gender differences in the "DOSAGE AND 
ADMINISTRATION," "ADVERSE REACTIONS," 
and "PHARMACOKINETICS" sections of the package 
inserts of prescription drugs in Japan is not known. 
Therefore, the purpose of this research was to investigate 
the actual state of information on gender differences in 
the package inserts of prescription drugs in Japan and 
to clarify issues from the viewpoint of information in 
promoting gender-specific medicine.

2. Materials and Methods

2.1. Methods for searching the package inserts of 
prescription drugs

We investigated information on gender differences in 
the package inserts of prescription drugs, using the 
drug information database JAMES provided by the 
Medical Information System Development Center and 
the Japan Pharmaceutical Information Center. The 
research was conducted using the data of prescription 
drug package inserts in Japan that were last revised 
before December 2022. The search terms were 
"gender," "gender difference," "men," and "women" in 
Japanese. The contents of package inserts that returned 
hits with the search terms in the "DOSAGE AND 
ADMINISTRATION," "ADVERSE REACTIONS," 
and "PHARMACOKINETICS" sections of the package 
inserts were reviewed, and drugs with information on 
gender differences were extracted. In addition, data on 
animal experiments were excluded from this study.

2.2. Methods for identifying the number of non-
proprietary names in prescription drugs

The number of prescription drugs was calculated using 
the individual drug code, known as the "YJ code," in 
order to identify the number of non-proprietary names. 
The YJ code is a 12-digit alphanumeric code. Because 
the first 7 digits of the YJ code are identical for the same 
non-proprietary names, the number of prescription drugs 
with the same first 7-digits were counted as one non-
proprietary name. When both brand-name and generic 
drugs were available, information from the package 
insert of the brand-name drug was used. Drugs with 
different YJ codes were counted as one component. 
As an exception, we visually confirmed and counted 
drugs with the same non-proprietary name but having 

different formulations as well as drugs with different 
salts (different non-proprietary name but the same active 
ingredient) and biosimilar drugs as one drug.
 In this study, we excluded drugs classified as topical 
drugs for local action and ingredients for preparation (e.g., 
white soft sugar for taste correction) because they have 
no systemic action. In addition, drugs containing multiple 
active ingredients, including combination products 
and infusion solutions, as well as blood products were 
excluded.

3. Results

3.1. Number of drugs with information on gender 
differences in package inserts

To explore the information on gender differences, we 
calculated the number of prescription drugs using the YJ 
code. Our study yielded 1,679 non-proprietary names 
of prescription drugs in Japan (Figure 1). Of these, 
there were 76 drugs (4.5%) with information on gender 
differences in the package inserts. The number of drugs 

397

Figure 1. Process for extracting information on gender differences 
in the package inserts of prescription drugs. The number of 
prescription drugs was calculated using the YJ code. Excluded drugs 
were classified as topical drugs for local action and ingredients for 
preparation. In addition, drugs containing multiple active ingredients, 
including combination products and infusion solutions, as well as 
blood products were excluded. Non-proprietary names of prescription 
drugs were yielded 1,679 in Japan. The search terms were "gender," 
"gender difference," "men," and "women" in Japanese. The contents 
of package inserts that returned hits with the search terms were 
reviewed, and drugs with information on gender differences were 
extracted. Of these, there were 76 drugs with information on gender 
differences in the package inserts.
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in women than in men, was set at a higher dose in 
women than in men. Ramosetron hydrochloride was 
set at a lower dose for women than for men. In the 
"PRECAUTIONS CONCERNING DOSAGE AND 
ADMINISTRATION" section, it was recommended 
that the starting dosage of pioglitazone hydrochloride be 
lower in women than in men.

3.3. Drug package inserts describing gender differences 
in the "ADVERSE REACTIONS" section

The package inserts of 16 drugs mentioned gender 
differences in the "ADVERSE REACTIONS" section 
(Table 2). Fifteen of the 16 drugs were described as 
having a higher incidence of adverse reactions in women 
than in men. Antiviral drugs were the most common 
therapeutic category, with 6 drugs, while the others 
were 1 drug each. Severe lactic acidosis and severe 
hepatomegaly (fatty liver) due to fat deposition were the 
most frequently reported adverse reactions for antiviral 
drugs (5 drugs). An increased frequency of adverse 
reactions in women was noted in the package inserts of 4 
drugs, emedastine fumarate, lansoprazole, sodium ferrous 
citrate, and theophylline. The only drug that was reported 
to have more adverse reactions in men than in women 
was the anti-arrhythmic drug verapamil hydrochloride.

3.4. Drug package inserts describing gender differences 
in the "PHARMACOKINETICS" section

The package inserts of 62 drugs mentioned gender 
differences in the "PHARMACOKINETICS" section 
(Table 3). Many of the drugs were described as having 
higher blood concentrations or lower clearance (CL) in 
women than in men. In addition, some package inserts 
stated that there were no differences in pharmacokinetics 
between men and women. We counted the number of 
medicines for these parameters. Of these, 31 drugs (50%) 

that included information on gender differences in the 
"DOSAGE AND ADMINISTRATION," "ADVERSE 
REACTIONS," and "PHARMACOKINETICS" 
sections was 3, 16, and 62, respectively (Figure 2). In 
addition, there were 4 drugs, ramosetron hydrochloride, 
pioglitazone hydrochloride, mirabegron, and nevirapine, 
with information on gender differences across multiple 
sections.

3.2. Drug package inserts describing gender differences 
in the "DOSAGE AND ADMINISTRATION" section

The package inserts of 3 drugs, metreleptin, pioglitazone 
hydrochloride, and ramosetron hydrochloride, 
mentioned gender differences in the "DOSAGE AND 
ADMINISTRATION" section (Table 1). Metreleptin, 
a leptin hormone with higher blood secretion levels 

Figure 2. Venn diagram; breakdown of the 76 drugs and sections 
with information on gender differences in the drug package inserts. 
There were 76 drugs with information on gender differences in the 
package inserts. The number of drugs that included information on 
gender differences in the "DOSAGE AND ADMINISTRATION," 
"ADVERSE REACTIONS", and "PHARMACOKINETICS" sections 
was 3, 16, and 62, respectively. In addition, there were 4 drugs with 
information on gender differences across multiple sections.

Table 1. List of drugs with information on gender differences in the "DOSAGE AND ADMINISTRATION" section of the 
package inserts for prescription drugs (n = 3)

Non-proprietary name of drug

metreleptin
(genetical recombination)

pioglitazone hydrochloride

ramosetron hydrochloride

aFor the medicinal efficacy classification of pharmaceutical ingredients, we used the "Therapeutic category number" used in Japan.

Dosages

The usual dose of metreleptin is 0.04 mg/kg for men, 0.06 mg/kg for women 
under 18 years of age, and 0.08 mg/kg for women over 18 years of age by 
subcutaneous injection once daily.
Since edema has been reported relatively frequently in women, when 
administering to women, it is desirable to pay attention to the occurrence of 
edema and start administration at 15 mg once daily.
<Diarrhea-type irritable bowel syndrome in men>
The usual adult male dosage is 5 μg of ramosetron hydrochloride administered 
orally once daily. The dosage may be adjusted according to the symptoms, but 
the maximum daily dose should not exceed 10 μg.

<Diarrhea-type irritable bowel syndrome in women>
The usual dose for adult women is 2.5 μg of ramosetron hydrochloride 
administered orally once daily. The dose can be increased if the effect is 
insufficient, but the maximum daily dose should not exceed 5 μg.

Therapeutic Categorya

other hormone preparations
(including anti-hormone agents)

diabetes agent

other gastrointestinal drugs
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included information on gender differences in the area 
under the curve (AUC) (Figure 3). Next were 29 drugs 
(47%) for maximum blood concentration (Cmax), 14 drugs 
(23%) for blood concentration half-life (T1/2), 17 drugs 
(27%) for CL, 6 drugs (9.7%) for volume of distribution, 
and 6 drugs (9.7%) for protein binding as well as 8 
drugs (13%) that referred to "overall pharmacokinetics." 
Many package inserts included information on gender 
differences in the pharmacokinetic parameters AUC, 
Cmax, CL, and T1/2. About half of the drugs provided AUC 
and Cmax data. The number of coverages of information 
for each of the four pharmacokinetic parameters by 
component was confirmed by a Venn diagram, and it was 
found that only two drugs, nevirapine and tigecycline, 
included all four parameters, while 10 drugs included 
three parameters (Figure 4). The other 50 drugs included 
two or fewer pharmacokinetics parameters with 
information on gender differences.

4. Discussion

In  th i s  s tudy,  we  inves t iga ted  the  s t a tus  o f 
information on gender differences in the package 
inserts of prescription drugs marketed in Japan 
on a non-proprietary name basis.  Information 
on gender differences in the "DOSAGE AND 
ADMINISTRATION," "ADVERSE REACTIONS," 
and "PHARMACOKINETICS" sections was available 
for 76 drugs (Figure 1). This number represents 
approximately 4.5% of the 1,679 prescription drugs 
in Japan, indicating for the first time that there is an 
extreme lack of information on gender differences in 
the package inserts of prescription drugs in Japan.

 In the "DOSAGE AND ADMINISTRATION" 
section of the package inserts, there were three drugs 
for which the dosages for men and women differed 
(Table 1). The dosages of ramosetron hydrochloride 
and pioglitazone hydrochloride were set lower 
because adverse reactions are more likely to occur in 
women than in men. In clinical studies of pioglitazone 
hydrochloride in Japan conducted up to the time of 
its approval (15 mg, 30 mg, or 45 mg of pioglitazone 
hydrochloride once daily), edema occurred in 3.9% 
(26/665) of men and 11.2% (72/643) of women who 
received the drug alone or in combination with other 
diabetes drugs excluding insulin (11). In addition, 
edema occurred in 13.6% (3/22) of men and 28.9% 
(11/38) of women when pioglitazone hydrochloride was 
administered with insulin. The information included 
in the pioglitazone hydrochloride package insert may 
reflect the results of this clinical trial.
 In the "ADVERSE REACTIONS" section of the 
package inserts, it was found that the incidence of 
adverse reactions differed between men and women for 
16 drugs. Of these, the incidence of adverse reactions 
was higher in women for the 15 drugs other than 
verapamil hydrochloride. Among them, "severe lactic 
acidosis and severe hepatomegaly (fatty liver) due to fat 
deposition" in the "antiviral drug" category was much 
more common among women. It has been reported that 
the probability of hepatic impairment with nevirapine is 
higher in women (12); this report has also been cited in 
the human immunodeficiency virus treatment guidelines 
in Japan (13). It is expected that as information on gender 
differences becomes more complete, it will be included 
in guidelines for the treatment of other diseases as well. 

Table 2. List of drugs with information on gender differences in the "ADVERSE REACTIONS" section of the package 
inserts for prescription drugs (n = 16)

Non-proprietary name of drug

abacavir sulfate

emedastine fumarate
emtricitabine

lamivudine

lansoprazole
mirabegron
moxifloxacin hydrochloride
nevirapine
pioglitazone hydrochloride
ramosetron hydrochloride
sodium ferrous citrate
temocapril hydrochloride
tenofovir disoproxil fumarate

theophylline
verapamil hydrochloride
zidovudine

M, men; W, women; aFor the medicinal efficacy classification of pharmaceutical ingredients, we used the "Therapeutic category number" used in 
Japan.

Incidence

W > M

W > M
W > M

W > M

W > M
W > M
W > M
W > M
W > M
W > M
W > M
W > M
W > M

W > M
M > W
W > M

Therapeutic Categorya

antiviral drug

other allergy medications
antiviral drug

antiviral drug

agent for peptic ulcer
other urogenital and anal medications
synthetic antibacterial agent
antiviral drug
diabetes agent
other gastrointestinal drugs
inorganic preparations
antihypertensive
antiviral drug

bronchodilator
antiarrhythmic drug
antiviral drug

Adverse reactions

Severe lactic acidosis and severe hepatomegaly (fatty liver) 
due to fat deposition
Frequency of adverse reactions
Severe lactic acidosis and severe hepatomegaly (fatty liver) 
due to fat deposition
Severe lactic acidosis and severe hepatomegaly (fatty liver) 
due to fat deposition
Frequency of adverse reactions
Prolongation of QTc interval
Prolongation of QT interval
Development of rash or liver dysfunction
Edema, fractures
Constipation and hard stools
Frequency of adverse reactions
Cough
Severe lactic acidosis and severe hepatomegaly (fatty liver) 
due to fat deposition
Frequency of adverse reactions
Decreased LH and testosterone levels in the blood
Severe lactic acidosis and severe hepatomegaly (fatty liver) 
due to fat deposition
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The results of the present study indicated that for many 
drugs with information on gender differences, a higher 
incidence of adverse reactions was noted in women 
compared with men, which is consistent with the findings 
of many previous studies (1,2). This is thought to be 
due to one of the reasons being the existence of gender 
differences in the absorption, distribution, metabolism, 
and excretion (3).
 The package inserts of 62 drugs mentioned gender 
differences in the "PHARMACOKINETICS" section. 
Among the pharmacokinetic data, the AUC was the 
most frequently reported numerical item. However, as 
shown in Figure 4, it is clear that this information is not 
sufficient and is far from being complete. Improving 
how these items are described is important in preventing 
adverse reactions caused by higher drug levels in the 
blood and slower drug elimination.
 In the package inserts of prescription drugs, 
sections on gender differences information are not 
specified. Therefore, information on gender differences 
may be included in many different sections of the 
package inserts, making it difficult to quickly find this 
information. Among the drugs for which information on 
gender differences in pharmacokinetics was included in 
the package inserts, some had a "Gender" sub-item in 
the "Patients with Specific Backgrounds" sub-section 
of the "PHARMACOKINETICS" section. To further 
enhance and use information on gender differences, it 
would be useful to add a "Gender" sub-section, as well 
as "Elderly" and "Pediatric", under the "PRECAUTIONS 
CONCERNING PATIENTS WITH SPECIFIC 
BACKGROUNDS" section of the package insert.
 The package inserts of relatively few drugs included 
information on gender differences. To implement 
pharmacotherapy considering gender differences, it is 

necessary to include sufficient information on gender 
differences in package inserts. Therefore, it will lead 
to further promotion of gender-specific medicine. 
Additionally, it might be possible to prevent adverse 
reactions that occur more frequently in women at the 
same level as in men by mandating the inclusion of 
information on gender in the package insert.
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interpretation of data, in the writing of the report, or in 
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Figure 3. Number of prescription drug package inserts with information on gender differences for each pharmacokinetic parameter (n = 
62). AUC, area under the serum concentration-time; Cmax: maximum serum concentration; Css, steady-state blood concentration; T1/2, elimination 
half-life; CL, clearance. The package inserts of 62 drugs mentioned gender differences in the "PHARMACOKINETICS" section. Of these, 31 
drugs (50%) included information on gender differences in the AUC. Next were 29 drugs (47%) for Cmax and 14 drugs (23%) for T1/2 as well as 17 
drugs (27%) that referred to CL. We counted the number of medicines for these four parameters. About half of the drugs provided AUC and Cmax 
data.

Figure 4. Venn diagram; number of duplications of information 
on gender differences for each pharmacokinetic parameter (n = 
62). AUC, area under the serum concentration-time; Cmax: maximum 
serum concentration; Css, steady-state blood concentration; T1/2, 
elimination half-life; CL, clearance. The number of coverages of 
information for each of the four pharmacokinetic parameters by 
component was confirmed by a Venn diagram, and it was found that 
only two drugs included all four parameters, while 10 drugs (AUC, 
Cmax, and T1/2; 6 drugs, AUC, Cmax, and CL; 2 drugs, Cmax, T1/2, and 
CL; 1drug, AUC, T1/2, and CL; 1drug) included three parameters. The 
other 50 drugs included two or fewer pharmacokinetics parameters 
with information on gender differences.



www.ddtjournal.com

Drug Discoveries & Therapeutics. 2023; 17(6):396-403.403

Conflict of Interest: The authors have no conflicts of 
interest to disclose.

References

1. Zopf Y, Rabe C, Neubert A, Gassmann KG, Rascher 
W, Hahn EG, Brune K, Dormann H. Women encounter 
ADRs more often than do men. Eur J Clin Pharmacol. 
2008; 64:999-1004.

2. Yu Y, Chen J, Li D, Wang L, Wang W, Liu H. Systematic 
analysis of adverse event reports for sex differences in 
adverse drug events. Sci Rep. 2016; 6:24955.

3. Mauvais-Jarvis F, Berthold HK, Campesi I, Carrero 
JJ, Dakal S, Franconi F, Gouni-Berthold I, Heiman 
ML, Kautzky-Willer A, Klein SL, Murphy A, Regitz-
Zagrosek V, Reue K, Rubin JB. Sex- and gender-based 
pharmacological response to drugs. Pharmacol Rev. 
2021; 73:730-762.

4. U. S. Department of Health, Education and Welfare, 
Food and Drug Administration. General considerations 
for the clinical evaluation of drugs. https://www.fda.gov/
regulatory-information/search-fda-guidance-documents/
general-considerations-clinical-evaluation-drugs. 
(accessed October 5, 2023).

5. Public Health Service Task Force on Women's Health 
Issues. Women's health: Report of the Public Health 
Service Task Force on Women's Health Issues, volume I. 
Public Health Rep. 1985;100:73-106.

6. National Institutes of Health. Inclusion of women in 
study populations. NIH Guide for Grants and Contracts. 
Public Health Rep. 1986; 15:1.

7. National Institutes of Health. Inclusion of women in 
study populations. NIH Guide for Grants and Contracts. 
Public Health Rep.1986; 16:2.

8. F o o d a n d D r u g A d m i n i s t r a t i o n D r u g S a f e t y 
Communication. Risk of next-day impairment after use 
of insomnia drugs; FDA requires lower recommended 
doses for certain drugs containing zolpidem (Ambien, 
Ambien CR, Edular, and Zolpimist). https://www.fda.
gov/drugs/drug-safety-and-availability/questions-and-
answers-risk-next-morning-impairment-after-use-
insomnia-drugs-fda-requires-lower (accessed October 5, 
2023).

9. F o o d a n d D r u g A d m i n i s t r a t i o n D r u g S a f e t y 
Communication. FDA approves new label changes and 
dosing for zolpidem products and a recommendation to 
avoid driving the day after using Ambien CR. https://
www.fda.gov/drugs/drug-safety-and-availability/fda-
drug-safety-communication-fda-approves-new-label-
changes-and-dosing-zolpidem-products-and (accessed 
October 5, 2023).

10. D i r e c t o r- G e n e r a , P h a r m a c e u t i c a l S a f e t y a n d 
Environmental Health Bureau, Ministry of Health, 
Labour and Welfare in Japan. Instructions for the 
Electronic Formatting of Package Inserts of Prescription 
Drugs. https://www.pmda.go.jp/files/000241061.pdf 
(accessed October 5, 2023). (in Japanese).

11. Takeda Pharmaceutical Company Limited. ACTOS 
Tablets 15/30, ACTOS OD Tablets 15/30 Interview 
Form. (accessed October 5, 2023). (in Japanese).

12. Lactic Acidosis International Study Group. Risk factors 
for lactic acidosis and severe hyperlactataemia in HIV-1-
infected adults exposed to antiretroviral therapy. AIDS. 
2007; 21:2455-2464.

13. Baylor MS, Johann-Liang R. Hepatotoxicity associated 
with nevirapine use. J Acquir Immune Defic Syndr. 
2004; 35:538-539.

14. U. S. Department of Health and Human Services, Panel 
on Antiretroviral Guidelines for Adults and Adolescents. 
(2021). Guidelines for the Use of Antiretroviral Agents 
in Adults and Adolescents with HIV. https://clinicalinfo.
hiv.gov/sites/default/files/guidelines/documents/adult-
adolescent-arv/guidelines-adult-adolescent-arv.pdf. 
(accessed October 5, 2023).

Received November 29, 2023; Revised December 6, 2023; 
Accepted December 10, 2023.

*Address correspondence to:
Shingo Kondo, Division of Social Pharmacy, Center for 
Social Pharmacy and Pharmaceutical Care Sciences, Faculty 
of Pharmacy, Keio University, 1-5-30 Shibakoen, Minato-ku, 
Tokyo 105-8512, Japan.
E-mail: kondo-sn@keio.jp

Released online in J-STAGE as advance publication 
December 15, 2023.


