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1 | INTRODUCTION

Kampo medicine (Japanese traditional herbal medicine) has de-
veloped into a unique form of medicine in Japanese practice and
culture since it was introduced in Japan 1500 years ago.l’3 It has
been integrated into the Japanese national healthcare system; 148
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Abstract

Background: The use of Kampo medications (Japanese traditional herbal medica-
tions) is common in Japan. However, some Kampo medications may cause heart
failure. Given that the incidence of heart failure has increased in past decades, inves-
tigating the prevalence of the use of Kampo medications that may cause heart failure
in patients with acute heart failure is important.

Method: A retrospective cross-sectional study was conducted. All 437 consecutive
hospitalized patients with acute heart failure from April 2017 to October 2019 were
included. The primary outcome was the use of Kampo medications, including ephe-
dra, licorice, aconite, or ginseng, which were defined as those that may cause heart
failure. The causality between these medications and the index of acute heart failure
was determined by clinical pharmacists based on the Naranjo criteria.

Results: The mean patient age was 81.1 years old, and 199 (54.5%) were women.
Kampo medications that may cause heart failure were used in 30 patients (6.9%), and
in four of these patients, acute heart failure was judged to be caused by Kampo medi-
cations. In the multivariable analysis, the number of non-Kampo medications used
regularly (OR 1.13) and female sex (OR 2.23) were the only independent predictive
factors for the use of Kampo medications that may cause heart failure.

Conclusions: A substantial proportion of acute heart failure patients in Japanese
hospitals use Kampo medications that may cause heart failure. Further study is war-
ranted to investigate the causal link between the incidence of acute heart failure and

the use of these herbal medications.
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Kampo extract formulations and 187 types of crude drugs are ap-
proved and used under the national health insurance program.* In
Kampo medicine, extract formulations are preferentially used as
fundamental drugs over single crude extracts.’ Kampo medications
are available over-the-counter (OTC) and are the most frequently
used complementary and alternative medicine therapies prescribed
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by physicians in Japan.® Based on an Internet-based survey of phy-
sicians,” the most common diseases for which physicians prescribe
Kampo medications are muscle cramps, followed by acute respira-
tory tract infections, constipation, and nonspecific complaints and
menopausal symptoms. Nonetheless, the inappropriate use of pre-
scribed Kampo medications might be common in Japan.8

Certain components of Kampo medications can be harmful to car-
diac function.”*¢ For example, licorice can cause heart failure through so-
dium retention.’®* Therefore, the use of licorice should be suspected as
acause in patients with newly diagnosed acute heart failure.** Moreover,
ephedra is also associated with adverse cardiovascular events.'?
Therefore, recent guidelines have reported that certain herbal med-
ications, such as ephedra and licorice, can cause or exacerbate heart
failure.r” Four of the 5 Kampo medications with the highest production
value in Japan include licorice.!® Heart failure is common, particularly in
the elderly population.’” Although few side effects of heart failure due
to Kampo medications have been reported in the Japanese adverse drug

event report database,2%?

adverse drug reactions are often unrecog-
nized by physicians,?? and more than 90% of adverse drug events are not
reported.?® Therefore, monitoring the use of these herbal medications in
patients in Japan with acute heart failure is important.

Past studies conducted in countries outside Japan have reported
that 2% to 46% of patients with chronic heart failure or cardiac dis-
ease used herbal medications.?* However, these past studies?>° did
not investigate the causal link between herbal medication use and the
incidence of heart failure. Moreover, no studies have been conducted
to determine the prevalence of the use of herbal medications that can
cause or exacerbate heart failure in patients with acute heart failure.

Thus, the aim of this study was to investigate the prevalence of
the use of Kampo medications that can cause or exacerbate heart
failure (hereafter denoted CEHF Kampo medications) in hospitalized
patients with acute heart failure in Japan. The causal link between
the use of CEHF Kampo medications and acute heart failure was also

investigated.

2 | METHODS
2.1 | Study setting and design
A retrospective, single-center, cross-sectional study using electronic

medical records was conducted to investigate the prevalence of the
use of CEHF Kampo medications among hospitalized patients with

acute heart failure. Our hospital is an acute care hospital. This re-
search was approved by the institutional medical ethical committee.

2.2 | Inclusion and exclusion criteria

All consecutive patients aged 18 years old or older who were hospital-
ized due to acute heart failure from April 2017 to October 2019 were
included. Patients with missing information about medications before
the index admission were excluded. Acute heart failure was defined
as either new-onset heart failure or decompensation of chronic estab-
lished heart failure with symptoms sufficient to lead to hospitalization
based on recent guidelines.31 During the study period, a total of 5157
patients were hospitalized in the internal medicine ward of our hospi-
tal. Of those, 439 patients met the inclusion criteria. After excluding
two patients without information on medications before the index ad-

mission, 437 patients were included in the final analysis.

2.3 | Screening and data collection

Information on patient age, sex, Charlson Comorbidity Index score.3?
past medical history, vital signs, laboratory data, triggers of the index
acute heart failure, and prognosis was collected by reviewing all availa-
ble electronic medical records from September 2014 to the time of the
index admission. However, for chronic kidney disease, patients whose
estimated creatinine clearance was less than 60 ml/min/1.73 m? for
3 months were also judged to have chronic kidney disease even if
chronic kidney disease was not documented in the medical records.
Information about prescribed drugs, including Kampo medications,
was obtained from a comprehensive medication list compiled by phar-
macists during the course of routine care. Information about triggers
of acute heart failure was collected from medical records documented

by the physicians caring for the patients.

2.4 | Outcome measures

The primary outcome was the proportion of all acute heart fail-
ure patients who used CEHF Kampo medications. Based on a re-
cent scientific statement,’” any Kampo medications that include
ephedra,’**® aconite,"*'® ginseng,®® or licorice!®!* were defined

as CEHF Kampo medications (Table 1 and Table S1). We included

TABLE 1 Kampo medications
containing ephedra, aconite, ginseng,
or licorice used for the 437 hospitalized
patients with acute heart failure

Ingredient Kampo medications

Ephedra Shoseiryto, Maoto

Aconite Goshajinkigan

Ginseng Juzentaihoto, Daikenchuto, Keishininjinto, Rikkunshito, Bakumondoto, Mokubioto,
Byakkokaninjinto, Goshuyuto, Ninjinyoeito, Hochuekkito

Licorice Shakuyakukanzoto, Junchoto, Yokukansan, Juzentaihoto, Keishininjinto, Rikkunshito,

Yokukansankachinpihange, Shoseiryuto, Bakumondoto, Byakkokaninjinto,

Ryokeijutukanto, Ninjinyoeito, Hochuekkito, Maoto
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only prescribed Kampo medications because information about OTC
medications collected in routine care is inaccurate.

In acute heart failure patients who used CEHF Kampo medi-
cations, causality was assessed according to the Naranjo criteria
(Table S2). Three pharmacists independently assessed these cases
through chart reviews and determined the total score. The causal-
ity was assigned to a probability category from the total score as
follows: “definite,” 9 or greater; “probable,” 5 to 8; “possible,” 1 to 4;
and “doubtful,” less than 1. The index acute heart failure was judged
to be caused by CEHF Kampo medications if there was a “definite”
or “probable” causal association based on the Naranjo criteria.
Disagreements among the reviewers were resolved by discussion.

Detailed results of this assessment are shown in a Table S3.

2.5 | Statistical analysis

There were no past studies reporting the prevalence of CEHF Kampo
medications among patients hospitalized due to acute heart failure.
Therefore, assuming that the proportion of patients who used CEHF
Kampo medications was 6%, based on a previous study to determine
the prevalence of potentially inappropriate use of Kampo medica-
tions among elderly patients in outpatient settings,® approximately
400 acute heart failure patients were needed to provide a precision
of 3% for the calculation of the 95% confidence intervals (Cls) of the
primary outcomes.

Descriptive statistics were used to report the baseline charac-
teristics of the study population. To identify the independent risk
factors associated with the use of CEHF Kampo medications, multi-
variable analysis with binary logistic regression was conducted. We
examined the associations between the primary outcome and age,
sex, past medical history, and number of regular non-Kampo med-
ications. Then, the variables that had p-values of 0.2 or more were
removed using the backward method. The level of statistical signif-
icance was set at 5%. These analyses were performed with STATA

software, version 15 (LightStone, Tokyo, Japan).

3 | RESULTS

The baseline characteristics of the 437 patients who were hos-
pitalized due to acute heart failure are shown in Table 2 (detailed
information is shown in the Table S4). The mean patient age was
81.1 years old (range, 30-103), and 199 (45.5%) patients were
women. Moreover, the mean Charlson Comorbidity Index score was
2.4 (Standard Deviation (SD) = 1.7), 62 (14.2%) patients had demen-
tia, and 239 (54.7%) had a past history of heart failure. The mean
number of regular non-Kampo medications was 6.2 drugs (SD = 3.4).
With regard to vital signs at admission, the mean systolic blood
pressure was 146 mm Hg, the mean diastolic blood pressure was
86 mm Hg, and the mean heart rate was 96 beats per minute. With
regard to the laboratory findings, the mean serum sodium concen-

tration was 140 mEq/L, the mean serum potassium concentration

was 4.3 mEq/L, the mean serum creatinine level was 1.3 mg/dL, and
the mean serum brain natriuretic peptide level was 1232 ng/mL.
The most commonly documented triggers for the index acute heart
failure were diet (n = 100, 22.9%), followed by arrhythmia (n = 75,
17.2%) and infection (n = 36, 8.2%). However, no triggers were iden-
tified in 120 (27.5%) of the patients.

Kampo medications that can cause or exacerbate heart failure
were used in 30 patients (6.9%; 95% Cl, 4.5%-9.3%). Among these
patients, the most common prescribed herbal medication was lico-
rice (n = 28, 93.3%), followed by ginseng (n = 12, 40.0%) and ephedra
(n =3, 10.0%) (Table 3). Based on the causality assessment between
CEHF Kampo medications and the index acute heart failure based
on the Naranjo criteria, four cases of heart failure were judged to be
caused by CEHF Kampo medications.

In the univariable analysis, increased age, female sex, demen-
tia, and use of a large number of regular non-Kampo medications
were significantly associated with increased risk for the use of CEHF
Kampo medications, while a past history of heart failure was signifi-
cantly associated with a decreased risk (Table 4). However, multivari-
able analysis revealed that female sex (odds ratio (OR) 2.23; 95% ClI,
1.00 to 4.97) and the use of a large number of regular non-Kampo
medications (OR 1.13; 95% Cl, 1.02-1.26) were the only indepen-
dent predictive factors associated with the use of CEHF Kampo

medications.

4 | DISCUSSION

This study was the first to determine the prevalence of the use of
herbal medications that can cause or exacerbate heart failure in pa-
tients hospitalized with acute heart failure. The prevalence of the
use of Kampo medications containing ginseng in the present study
was 2.7%, which was similar to the prevalence of the use of ginseng
among patients with chronic heart failure in past studies conducted
outside of Japan.z“'28 However, there was no use of licorice, ephe-
dra, or aconite reported in previous studies?*?? investigating the use
of herbal remedies in patients with chronic heart failure. Therefore,
the prevalence of the use of these herbal medications that can cause
or exacerbate heart failure in this study was unexpectedly high, al-
though the target patients in the present study were different from
those in previous studies.?*?’ Moreover, it is problematic that ap-
proximately one-third of acute heart failure patients who took any
CEHF Kampo medications already had a history of heart failure. This
finding means that these Kampo medications are being prescribed
to some patients with chronic heart failure who should avoid using
them if possible. In addition, the multivariable analysis revealed that
the use of CEHF Kampo medications is more common in patients
taking a large number of regular non-Kampo medications. The use
of Kampo medications in patients currently using a large number of
medications is more likely to cause herb-drug interactions, which
can result in harmful events.®®3* Therefore, the use of herbal medi-
cations should be minimized in patients with polypharmacy. Thus,

our findings suggest that some efforts to minimize the use of Kampo
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Total
Characteristics (n=437)
Mean patient age, SD 81.1(12.1)
Female sex 199 (45.5)
Japanese nationality 435 (99.5)
Nursing home resident 59 (13.5)
Mean charlson comorbidity index score, SD 24(1.7)
Past medical history
Stroke 96 (22.0)
Dementia 62 (14.2)
Diabetes mellitus 123 (28.2)
Ischemic heart disease 66 (15.1)
COPD or asthma 52(11.9)
Heart failure 239 (54.7)
Hypertension 355(81.2)
Chronic kidney disease 208 (47.6)
Mean number of regular medications, SD 6.2 (3.4)
Medication use
NSAIDs 23(5.3)
Beta-blockers 141 (32.3)
ACE inhibitor or ARB 200 (45.8)
Loop diuretics 226 (51.7)
Spironolactone 64 (14.7)
Digoxin 12 (2.8)
Laboratory findings at admission
Hemoglobin, g/dL 11.8(2.1)
Blood urea nitrogen, mg/dL 29.2(16.8)
Creatinine, mg/dL 1.3(0.7)
Sodium, mmol/L 140 (8)
Potassium, mmol/L 4.3(0.7)
Brain natriuretic peptide®, ng/mL 1233 (1100)
Left ventricular ejection fraction®, SD 45 (17)
Triggers of heart failure?
Diet 100(22.9)
Arrhythmia 75(17.2)
Uncontrolled hypertension 46 (10.5)
Infection 36(8.2)
Cardiac ischemia 28 (6.4)
Drug induced 19 (4.4)
Drug adherence 16 (3.7)
Anemia 10 (2.3)
Exacerbation of CKD 6(1.4)
Unknown 120 (27.5)
In-hospital death 44 (10.1)

Use of Kampo medications
that may cause or exacerbate

heart failure

TABLE 2 Baseline characteristics of
the 437 hospitalized patients with acute
heart failure®

No (n = 407)
80.7 (12.3)
179 (44.0)
405 (99.5)
54 (13.3)
2.4(1.7)

89 (21.9)
54 (13.3)
117 (28.8)
64 (15.7)
50(12.3)
228 (56.0)
329 (80.8)
194 (47.7)
6.1(3.4)

2(54)
137 (33.7)
185 (45.5)
210 (51.6)
60 (14.7)
11(2.7)

11.8(2.2)
29.2 (16. 9)
3(07
140 (8)
3(07)
1246 (1119)
45(17)

22.9)
17.0)
11.1)
7.9)
6.9)
4)
)

27.5)

3(

9(

45(

2(

8(

(

5(3.

8(2.0

6 (1. )
112(

0(9.8)

Yes (n = 30)
86.0(7.8)
20 (66.7)
30(100.0)
5(16.7)
2.0(1.6)

7(23.3)
8(26.7)
6(20.0)
2(6.7)
2(6.7)
11 (36.7)
26 (86.7)
14 (46.7)
7.4 (3.5)

1(3.3)
4(13.3)
15 (50.0)
16 (53.3)
4(13.3)
1(3.3)

11.7 (1.8)
30.0(14.4)
2(0.8)
141 (5)
1(0.6)
1054 (813)
46 (19)

4(13.3)

Abbreviations: ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; CKD,
chronic kidney disease; NSAIDs, nonsteroidal anti-inflammatory drugs; SD, standard deviation.

#Values are expressed as the numbers with the percentages of the total numbers unless otherwise

stated.

PExcludes 10 patients who were not tested for brain natriuretic peptide.

‘Excludes 5 patients who were not evaluated for left ventricular ejection fraction.

dBased on judgment by physicians caring for the patient.
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TABLE 3 Characteristics of Kampo medications that may cause
heart failure® and were used in 30 acute heart failure patientsb

Total
(n=30)
Use of Kampo medications that may cause heart failure®©
Regular 29 (96.7)
As-needed 2(6.7)
Kampo medications®
Licorice composition 28(93.3)
Ginseng composition 12 (40.0)
Ephedra composition 3(10.0)
Aconite composition 1(3.3)

*These indicate any Kampo medications composed of licorice, ginseng,
ephedra, or aconite.

bValues are expressed as the number and percentage of the total
number.

“One patient could be given more than one medication.

medications that can be harmful to cardiac function among heart
failure patients with polypharmacy are needed in Japan. A strategy
for improving potentially inappropriate use of Kampo medications
would likely be similar to a strategy for improving inappropriate
use of non-Kampo medications.®® Therefore, interventions such as
pharmacist-led medication reviews would be useful.

Female sex and the use of a large number of regular non-Kampo
medications were the only independent risk factors associated with
the use of CEHF Kampo medications in the present study. This result
was similar to that of studies of Western medications reporting that
female sex and number of regular medications were significant fac-
tors associated with potentially inappropriate medication for elderly
patients.3® The use of a larger number of medications reflects the
presence of more severe comorbidities. Therefore, the higher med-
ical needs for Kampo medications might result in the use of CEHF
Kampo medications. A past Japanese study reported that women
used more complementary alternative medicine, including Kampo
medications, than men.®” Therefore, the frequent use of Kampo
medications by women might be one of the reasons why women
were more likely than men to use the CEHF Kampo medications.

In the current study, the most common CEHF Kampo medica-
tions were Kampo formulations containing licorice. Given the so-

1011 the use of licorice should be

dium retention caused by licorice,
avoided if possible. As mentioned previously, however, most of the
Kampo medications used in Japan include licorice.*® Our findings
indicate that Kampo medications, particularly those containing lic-
orice, should be minimized for patients at high risk for heart failure.
Furthermore, the use of licorice should be suspected as one of the
causes for patients with newly diagnosed acute heart failure.!!
Based on the Naranjo criteria, most of the CEHF Kampo medi-
cations used in this study were relatively less likely to cause acute
heart failure. However, this result should be interpreted cautiously.
Triggers of acute heart failure are often multifactorial.*® Indeed, the

presence of other factors associated with adverse events decreases

TABLE 4 Results of univariable and multivariable analyses of the
predictive factors associated with the use of Kampo medications
that may cause heart failure

Variables

Increased age®, per
year

Female sex
Dementia

Past history of heart
failure

Chronic kidney disease
Diabetes mellitus
Hypertension

Past history of stroke

Past history of ischemic

Univariable* OR
(95% ClI)

1.05(1.01-1.09)*

2.55(1.16-5.58)*
2.38(1.01-5.61)*
0.45 (0.21-0.98)*

0.96 (0.46-2.02)
0.62 (0.25-1.55)
1.54(0.52-4.54)
1.09 (0.45-2.62)
0.38(0.09-1.65)

Multivariable®®
OR (95% CI)

Not applicable

2.23 (1.00-4.97)*
2.38(0.98-5.78)
0.47 (0.22-1.04)

Not applicable
Not applicable
Not applicable
Not applicable
Not applicable

heart disease

Past history of COPD
or asthma

0.51(0.12-2.21) Not applicable

Increased number of 1.12(1.01-1.25)* 1.13 (1.02-1.26)*
d

regular medications®,
per one medication

Abbreviations: Cl, confidence interval; COPD, chronic obstructive
pulmonary disease; OR, odds ratio.

*The analyses were conducted for the 437 hospitalized patients

with acute heart failure. The level of statistical significance was set
at P < .05. Asterisks indicate a significant association between the
selected variables and the use of Kampo medications that may cause
heart failure.

PAge, sex, medical history, and number of regular non-Kampo
medications were included as variables. Then, the variables that had a
p-value of 0.2 or more were removed via the backward method.
“Continuous variable was used.

dKampo medications were not included.

the association between the drug and adverse events according to
the Naranjo criteria. For example, a score based on the Naranjo cri-
teria can be reduced by one point for the concomitant use of non-
steroidal anti-inflammatory drugs. Therefore, the presence of other
triggers for heart failure might underestimate the strength of the
causal link between the use of Kampo medications and the index
acute heart failure.

The strength of our study is that we included all consecutive
hospitalized patients with acute heart failure. Therefore, our find-
ings represent a real-world situation. In addition, more than two
pharmacists independently assessed the causal link between the
use of CEHF Kampo medications and heart failure according to the
standard criteria. However, our findings should be interpreted with
caution. First, our study was a retrospective, observational study.
Therefore, the data extracted for use in this study might not be ac-
curate. Second, given that the attitude toward prescribing Kampo

medications is different between Japanese physicians,’”

a regional
or institutional difference might largely affect our outcomes.

Therefore, the single-center design limited the generalizability of
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our results. Third, we excluded OTC Kampo medications. Thus, the
prevalence of the use of CEHF Kampo medications might have been
underestimated. Fourth, we investigated only Kampo medications
containing ephedra, aconite, ginseng, or licorice, which may have
underestimated the prevalence of heart failure caused by Kampo
medications. Fifth, the number of occurrences of the primary out-
come was small in the present study. This limits the accuracy of our
estimate from the multivariable analysis. Sixth, we assessed cau-
sality according to the Naranjo criteria. However, there is no gold
standard for the assessment of the causal link between the use of
CEHF Kampo medications and the occurrence of adverse events.®?
Moreover, there have been limited data about the adverse effects
of aconite and ginseng on the cardiovascular system, although
recent guidelines report that these ingredients may be harmful
in patients with heart failure.”” In addition, a recent randomized
controlled trial reported beneficial effects of mokuboito, which is
a Kampo medication containing ginseng and sinomenine, on heart
failure symptoms, although its beneficial effect is believed to be
attributed to sinomenine, not ginseng.40 Therefore, it is possible
that the prevalence of acute heart failure due to the use of CEHF
Kampo medications might have been overestimated.

In conclusion, one in every 14 patients hospitalized in a
Japanese hospital with acute heart failure used CEHF Kampo
medications. Most were Kampo medications that contained lic-
orice. Given the limited generalizability due to the single-center
design, our findings must be confirmed in other Japanese hospi-
tals. Moreover, further studies are warranted to investigate the
causal link between the use of these herbal medications and the

incidence of acute heart failure.
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