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Introduction: Traditional Japanese (Kampo) medicines are often prescribed for women in Japan before, during, and after pregnancy. However, detailed information on the actual frequency of use and safety of Kampo preparations during pregnancy is lacking.

Aim: To investigate the frequency of prescription of Kampo medicines for pregnant women in Japan.

Methods: Information on Kampo medicines prescribed during outpatient care and hospitalization of selected mothers from January 2005 to August 2016 were extracted from the Japan Medical Data Center (Tokyo, Japan), which is a large claims database.

Results: Of the 33,941 subscribers identified from the database, 16,294 (48%) received at least one prescription of a Kampo medicine. Kakkonto was the formula most prescribed during the study period, followed by shoseiryuto and tokishakuyakusan. In the 180 days before pregnancy, the most prescribed medicine was tokishakuyakusan, followed by kakkonto and shoseiryuto. Shoseiryuto, tokishakuyakusan, and kakkonnto were the formulae most prescribed during pregnancy. The most prescribed medicines during the 180 days postpartum were kakkonto, shoseiryuto, and saireito.

Conclusions: Information in the Japanese insurance system shows that Kampo medicines are often prescribed during pregnancy. Most of these prescriptions are generally used for the treatment of common cold. Tokishakuyakusan in particular is usually used in the treatment of various symptoms of pregnancy. Further research is needed to clarify the relationship between the use of Kampo medicines during pregnancy and adverse events in infants in Japan.
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INTRODUCTION

Traditional Japanese (Kampo) medicines are used in combination with various herbal plants that have complementary medicinal properties. In Japan, the current health insurance system covers prescription of Kampo medicines, available as both herbs for decoctions and extract formulations. Kampo formulations are commonly prescribed by medical doctors under the Japanese health insurance system, both during hospitalization and in outpatient settings (1–3). The most prescribed Kampo formulae in the outpatient setting include kakkonto, shoseiryuto, and maoto (4, 5). In the study of prescriptions, including inpatient and outpatient, shakuyakukanzoto, kakkonto, and daikenchuto were the most commonly prescribed (6). Many Kampo medicines have been recommended for the treatment of symptoms or disorders in several clinical practice guidelines in Japan (7, 8). However, the women mentioned in these guidelines are not pregnant women. Kampo medicines, such as tokishakuyakusan, kamishoyosan, and keishibukuryogan, are commonly prescribed for Japanese women (4). Tokishakuyakusan in particular has been shown to be effective for dysmenorrhea (9, 10). In addition, Kampo medicines, including tokishakuyakusan and saireito, may improve live birth rate among women with recurrent pregnancy loss (11). Kampo medicines, including shohangekabukuryoto, toukishakuyakusan, and hangekobokuto, are prescribed for pregnant women with hyperemesis gravidarum, and may reduce unplanned admissions and medical costs for them (12). Furthermore, it has been shown that tokishakuyakusan, saireito, and boiogito improve hypertension and intrauterine growth restriction in preeclampsia rats (13, 14). Kyukichoketsuin, another Kampo medicine, is prescribed to stabilize the psychological state during the postpartum period (15). Kyukichoketsuin is also presumed to improve lactation during the postpartum period (16).

The drug information for most Kampo medicines states that the safety of the medicine in pregnancy has not been established (17). Furthermore, the drug information also indicate that Kampo medicines containing rhubarb [Rheum palmatum Linné, Rheum tanguticum Maximowicz, Rheum officinale Baillon, Rheum coreanum Nakai (Polygonaceae); rhizome] (18), peach kernel [Prunus persica Batsch, Prunus persica Batsch var, davidiana Maximowicz (Rosaceae); seed] (19), moutan bark [Paeonia suffruticosa Andrews (Paeoniaceae); root] (20), safflower [Carthamus tinctorius Linné (Compositae); flower], achyranthes root [Achyranthes bidentata Blume. Achyranthes fauriei H. Léveillé et Vaniot (Amaranthaceae); root] (20), and anhydrous sodium sulfate (19, 21) may cause premature miscarriage and should not be administered to pregnant women or women who may be pregnant. In addition, processed aconite root (Aconitum carmichaeli Debeaux. Aconitum japonicum Thunberg (Ranunculaceae) and tuberous root) (20) are more likely to have side effects (premature birth or abortion) in pregnant women. Rhubarb may also cause diarrhea in infants; therefore, it should be administered with caution to women who are breastfeeding (18).

To the best of our knowledge, there is currently no literature on the adverse effects of herbal medicines during pregnancy in humans. In addition, information on the actual frequency of use and safety of Kampo preparations during pregnancy in Japan is lacking. Therefore, we investigated the frequency of the prescription of Kampo medicines during pregnancy, as well as during the prenatal and postpartum periods, in the current Japanese insurance system using a large health insurance claims database.



MATERIALS AND METHODS


Data Source

The data used for this study were extracted from the Japan Medical Data Center Claims Database (JMDC, Tokyo, Japan) (22). The JMDC is a database of health insurance claims and health examination results in Japan. The database stores anonymous data provided by employer health insurance groups. Subscriber information includes sex, year and month of birth, and the period during which the data were obtained. All monthly medical claims data of outpatient, inpatient, and pharmacy services covered by health insurance are recorded in the database. This includes diagnoses, consultations, drugs, and procedures. Diagnoses are recorded based on the International Classification of Diseases 10th Revision codes and the Japanese standardized diagnosis codes. Information on whether the diagnosis was considered the main diagnosis or whether the diagnosis was suspected or confirmed is also recorded. Drugs are classified according to the Anatomical Therapeutic Chemical Classification System and the Japanese code for reimbursement.

This study was approved by the institutional review board of Tohoku University School of Medicine on July 19, 2016 (registration number: 2016-1-230). Since the data were de-identified, the requirement for informed consent was waived.



Participants

The dataset that was available on February 27, 2017, was used for this study. This dataset included 3,836,202 men and women covered by health insurance between January 2005 and August 2016. Mothers whose children were born and could be identified were included. Mothers can be linked with their offspring in the JMDC claims database if their infants are enrolled with the same health insurer. This allows the identification of the month and year of birth (the date of birth is not available to avoid re-identification). Women who met the following eligibility criteria were selected: (1) women who can be linked to a child whose birth month and month of enrollment in the health insurance scheme are the same; (2) women who were enrolled in the same health insurance company during the 11 months prior to the month of the child's birth; (3) women whose dates of pregnancy onset and delivery could be estimated; and (4) women who were members of an health insurance scheme exclusively from 180 days before the onset of pregnancy to 180 days postpartum. The flowchart of the patient selection process is shown in Figure 1. Prescription records were summarized at the individual level to calculate the frequency of prescription.
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FIGURE 1. Flowchart of patient selection for inclusion in this study.




Estimation of Dates of Pregnancy Onset and Delivery

Dates of pregnancy onset or delivery are not available in the Japanese claims database. Thus, the dates were estimated using algorithms described elsewhere (23–25).

The date of pregnancy onset was estimated by subtracting the gestational age recorded as part of the diagnosis at a specific visit from the date of the diagnosis. For example, if “delivery at week 39” was recorded, 39 weeks and 0 days were subtracted. If a woman made several visits with diagnoses specifying her gestational age, the longest gestational age was utilized. This is because the gestational age at delivery represents the best obstetric estimate for clinical care (25–27); thus, the gestational age recorded in the later stages of pregnancy is more accurate. An assessment conducted using administrative data from a university hospital in Japan showed that 92.8% of the estimated dates of pregnancy onset were within ±7 days of the gold standard date of pregnancy onset (28).

The date of delivery was estimated based on delivery-related entries described in our previous reports and the birth months of the infants (23–25). We utilized an algorithm in which the earliest dates of the selected diagnoses and surgical procedures were regarded as delivery dates (23–25). In cases without such diagnoses or procedures, the earliest dates of any other delivery-related entries, including diagnoses, surgical or medical procedures, or injectable medications, were considered the delivery dates. An assessment conducted using administrative data from a university hospital in Japan indicated that 96.4% of the estimated delivery dates were within ±7 days of the gold standard delivery date (28). Given that information on birth months and years are available, delivery-related entries were used only when the date was within the infant's birth month. Delivery is not always covered by health insurance in Japan, and related information is not recorded when a delivery does not require procedures, medications, etc., that are covered by health insurance. In such cases, the 15th day of the neonatal month was considered the delivery date.

A pregnancy that reaches or extends beyond 294 days of gestation is considered a post-term pregnancy, and labor induction is recommended due to an increased risk of perinatal mortality (27). Thus, if the difference between the estimated dates of pregnancy onset and delivery exceeded 294 days, a gestational period of 294 days was uniformly assigned and onset of pregnancy was considered to be 294 days before the estimated delivery date.



Analysis of Prescriptions

Data on the Kampo medicines prescribed to the sampled mothers during outpatient care and hospitalization were extracted based on the Anatomical Therapeutic Chemical Classification System code V03AX. The dispensing date was used to estimate the duration of exposure to the prescribed drugs; if the data was unavailable, the hospitalization date was used instead. As the month and year were available for each claim, the 15th day of the month was assigned to a drug if neither the dispensing date nor the hospitalization date was available. Information on the days of supply for each prescription were available and were used to estimate the duration of exposure.

The prescription frequency for Kampo medicines was determined for the 180 days before pregnancy, during pregnancy, and the 180 days postpartum. A Kampo medicine was counted as one if the medicine was prescribed at least once before pregnancy, during pregnancy, or during the postpartum period, to avoid duplication of long-term administration. If two or more Kampo medicines were prescribed at the same time, each medicine was counted as one. Crude Kampo drugs used for decoctions, as well as extracts, were included in this study. All data were analyzed using SAS version 9.4 (SAS Institute, Inc., Cary, NC, USA).




RESULTS

Of the 3,836,202 men and women covered by health insurance between January 2005 and August 2016, 33,941 women who met our eligibility criteria were identified and included in the analysis (Figure 1). Delivery dates were estimated based on the earliest dates of selected diagnoses and surgical procedures for 12,604 women, the earliest dates of any other delivery-related entries for 5,014 women, and the 15th day of the neonatal month for 16,323 women. A period of 294 days was uniformly assigned as the gestational period for 569 women (1.7%) whose gestational period exceeded this duration. There were 119,521 records of Kampo medicines prescribed for the 33,941 women. Duration of exposure was evaluated from 103,285 (86.4%) and 1,614 (1.4%) dispensing and hospitalization dates, respectively. For the remaining 14,622 records (12.2%), the 15th day of the month and the year recorded in each claim were used. The mean age at delivery and the duration of gestation were 32.3 years [standard deviation (SD): 4.5 years] and 270.1 days (SD: 13.5 days), respectively. A total of 16,294 subscribers (48%) received at least one prescription of Kampo extract formulations.

The Kampo formulae included in the analysis are those with a prescription frequency of 0.4% or more (Table 1). Kakkonto was the formula prescribed to the largest number of patients during the study period (5,075 patients, 15.0%), followed by shoseiryuto (4,833, 14.2%), tokishakuyakusan (3,162, 9.3%), bakumondoto (2,856, 8.4%), and saireito (1,522, 4.5%). In the 180 days before pregnancy, the medicine most frequently prescribed was tokishakuyakusan (781, 2.3%), followed by kakkonto (678, 2.0%), shoseiryuto (526, 1.5%), bakumondoto (412, 1.2%), and unkeito (244, 0.7%). The medicine most frequently prescribed during pregnancy was shoseiryuto (3,629, 10.7%), followed by tokishakuyakusan (2,724, 8.0%), kakkonnto (2,535, 7.5%), bakumondoto (2,043, 6.0%), and saireito (1,000, 2.9%). The most prescribed medicine during the 180 days postpartum was kakkonto (2,605, 7.7%), followed by shoseiryuto (1,379, 4.1%), saireito (873, 2.6%), bakumondoto (741, 2.2%), and goreisan (422, 1.2%). The prescription status of crude drugs used in decoctions is shown in Table 2; only those with a prescription frequency of 0.1% or more are listed.


Table 1. Kampo formulae with a prescription frequency of 0.4% or more.
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Table 2. The prescription status of crude drugs used in decoctions (those with a prescription frequency of 0.1% or more).
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Kampo medicines containing crude drugs (rhubarb, peach kernel, moutan bark, safflower, achyranthes root, anhydrous sodium sulfate, and processed aconite root), which should be administered cautiously in pregnancy, were also analyzed in this study. Only drugs with a prescription frequency of 0.1% or more were included. Regarding Kampo medicines used as laxatives, mashiningan, which contains rhubarb, was prescribed to 147 (0.4%) women, daiokanzoto to 82 (0.2%) women, otsujito to 75 (0.2%) women, bofutsushosan to 53 (0.2%) women, and tokakujokito to 29 (0.1%) women, and junchoto to 18 (0.1%) women during pregnancy. For Kampo medicines that contain peach kernel, keishibukuryogan was prescribed to 85 (0.3%) women, kyukichoketsuin to 70 (0.2%) women, tokakujokito to 29 (0.1%) women, and junchoto to 18 (0.1%) women during pregnancy. For Kampo medicines that contain moutan bark, keishibukuryogan was prescribed to 85 (0.3%) women, unkeito to 129 (0.4%) women, kamishoyosan to 78 (0.2%) women, and kyukichoketsuin to 70 (0.2%) women during pregnancy. Regarding Kampo medicines that contain processed aconite root, maobushisaishinto was prescribed to 162 (0.5%) women during pregnancy. For Kampo medicines that contain safflower, kyukichoketsuin, was prescribed to 70 (0.2%) women during pregnancy. For Kampo medicines that anhydrous sodium sulfate, bofutsushosan was prescribed to 53 (0.2%) women and tokakujokito to 29 (0.1%) women during pregnancy.



DISCUSSION

The present study involved the investigation of the frequency of the prescription of Kampo extract formulations in Japan using a large-scale claims database. Of the 3.8 million subscribers in the database, 33,941 mothers were sampled and 48% of them were prescribed herbal medicines. It has been reported that herbal medicines are widely used worldwide to treat a variety of ailments during pregnancy (29–31). However, there has been no comprehensive and detailed study on the use of Kampo medicine or herbal medicine during pregnancy. Previous birth cohort studies conducted using the data of the Japan Environment and Children's Study showed that Kampo medicines are used to treat common colds during pregnancy (32). The present study highlighted the specific names of Kampo medicines prescribed during pregnancy and the frequency of their prescription for prenatal and postpartum women. The prescription patterns differed slightly according to the duration of the pregnancy. The results of the present study showed that kakkonto and shoseiryuto, which are used for the treatment of common cold, were prescribed more frequently in the prenatal and postpartum periods. This is similar to the results of a previous study of Japanese outpatients (4). In contrast, tokishakuyakusan was commonly prescribed during pregnancy. According to the drug information of tokishakuyakusan (33), the medicine is used to treat various symptoms during pregnancy. The detailed mechanism by which Kampo medicines treat ailments has not yet been elucidated. However, the efficacy of tokishakuyakusan for treatment of ailments during pregnancy has been reported in small case reports (34). In addition, the findings of a previous cohort study conducted using the JMDC claims database suggest that tokishakuyakusan and saireito may improve fertility rate in patients with recurrent pregnancy loss (11). In the present study, we found that tokishakuyakusan is used frequently in pregnancy.

Kampo medicines that should be administered with caution in pregnancy were also prescribed to the women included in the present study. Several Kampo medicines used as laxatives are prescribed during pregnancy as pregnant women are prone to constipation (35). As previously mentioned, herbal medicines containing rhubarb should not be administered during pregnancy or lactation. This is because the main component of rhubarb, emodin (1,3,8-trihydroxy-6-methylanthraquinone), can induce embryonic cytotoxicity and as such should be used with caution in pregnancy (36, 37).

To our knowledge, no previous studies have shown the specific side effects or efficacy of Kampo crude drugs other than rhubarb that should be administered with caution during pregnancy (peach kernel, moutan bark, safflower, achyranthes root, anhydrous sodium sulfate, and processed aconite root) (19–21). We were able to determine the actual prescription status of these drugs in the present study; however, we could not assess their safety.

This study has several limitations. First, we could not determine if the women actually used the Kampo medicines prescribed. This may lead to a potential underestimation of the risks. However, the use of prescription data has the advantage of eliminating recall bias associated with self-reported data. Second, data on Kampo medicines purchased outside health insurance could not be obtained. Some Kampo medicines may have been purchased as over-the-counter drugs. Third, side effects of prescribing Kampo medicines to pregnant women could not be analyzed in this study. Thus, the safety of the prescribed Kampo medicines was not shown. Third, the results of this study did not show whether the quality of life of the pregnant women actually improved as a result of being prescribed Kampo medicine before, during, and after pregnancy. Fourth, the study population included only women with live-born children who were enrolled with the same health insurer. Therefore, it was not possible to evaluate the Kampo medicines prescribed to women whose pregnancy ended in abortion or stillbirth.



CONCLUSION

Information in the Japanese insurance system demonstrates that Kampo medicines are often prescribed during pregnancy. Most of these prescriptions are drugs used for the treatment of common cold. Tokishakuyakusan in particular is used for the treatment of various symptoms of pregnancy. Further research is needed to clarify the relationship between the use of Kampo medicine during pregnancy and adverse events in infants in Japan.
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