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Currently, Japan has the most developed market for 
heated tobacco products (HTPs) globally; the HTP 
market share increased from 0.01% in January 2015 

to ≈7% in January 2017, with a further rapid increase to 
25% at the end of 2019.1 Therefore, evaluating whether 
switching from cigarette smoking to HTPs has any ben-
efits in mitigating ischemic heart disease (IHD), including 
acute coronary syndrome and chronic IHD, in Japan is 
important. Recently, van der Plas et al2 reported a sig-
nificant reduction in hospitalization trends for IHD after 
the introduction of HTPs in Japan in 2017, suggesting 
the presence of harm-reduction effect in HTPs. However, 
they did not evaluate the impact of HTPs on acute coro-
nary syndrome, including acute myocardial infarction and 
unstable angina pectoris, which are critical IHDs with a 
well-established close relationship with the detrimental 
effects of cigarette smoking.3 Therefore, we analyzed 
changes in hospitalizations for acute coronary syndrome, 
acute myocardial infarction, unstable angina pectoris, 
and chronic IHD using interrupted time series analysis of 
1 205 876 records from 372 hospitals in Japan that sub-
mitted continuously their DPC data from April 2013 to 
March 2020. They were registered in the the Japanese 
registry of all cardiac and vascular diseases-DPC data-
base maintained by the Japanese Circulation Society.4

Data underlying this article is owned and provided by the 
Japanese Circulation Society for research purposes. Data 
will not be made available to other researchers without 
permission from Japanese Circulation Society. The present 
study was conducted following the 1964 Declaration of 
Helsinki and its later amendments and was also approved 

by the Hyogo Prefecture Amagasaki General Medical Cen-
ter ethics committee (authorization number, 3-39).

The interrupted time series analysis interprets the 
monthly number of hospitalizations over multiple, equally 
spaced time periods before and after the introduction of 
HTPs to interrupt its trend, using ordinary least-squares 
regression-based approaches. These results revealed no 
significant changes in the trends of hospitalizations for 
acute coronary syndrome, acute myocardial infarction, and 
unstable angina pectoris before and after January 2017 
regardless of seasonal adjustment (Figure). However, 
chronic IHD hospitalization, chiefly due to elective coronary 
angiography and elective percutaneous coronary interven-
tion (PCI), showed a significant increase and reduction in 
trends before and after January 2017 (Figure).

The Japanese Ministry of Health, Labor, and Welfare 
introduced a new reimbursement policy in April 2018, to 
reduce unnecessary PCIs, in which ischemia assessment 
is required for elective PCI.5 Recently, using the same 
interrupted time series analysis, we reported a significant 
increase and reduction in trends of elective PCI hospital-
ization before and after 2018, as the result of the above 
policy change.5 Therefore, the policy change explains prob-
ably the change of the significant increase and reduction 
in trends of chronic IHD hospitalization before and after 
2017 in the present study. The significant reduction in hos-
pitalization trends for IHD after 2017 noted in the study by 
van der Plas et al2 may be related to the policy change for 
elective PCI in Japan as demonstrated in our study by the 
significant reduction in hospitalizations for IHD after 2017. 
Thus, we conclude that the policy change for elective PCI 
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rather than a harm-reduction effect of HTPs likely explains 
the reduction in hospitalizations for IHD.

ARTICLE INFORMATION
Affiliation
Hyogo Prefecture Amagasaki General Medical Center and Ookuma Hospital, Ja-
pan (H.F.). Department of Medical and Health Information Management, National 
Cerebral and Cardiovascular Center, Suita, Japan (M.N., Y.I.). Clinical Research 
Support Center, University of Miyazaki Hospital, Japan (M.N.). Department of Car-
diology, Sakurabashi Watanabe Hospital, Osaka, Japan (Y.I.).

Sources of Funding
The sources of funding and sponsor of the present study were the Tobacco Con-
trol Medical-Dental Research Network, Japan Heart Foundation, and Dr Kenzou 
Yamazaki.

Disclosures
None.

REFERENCES
	 1.	 Cummings KM, Nahhas GJ, Sweanor DT. What is accounting for the 

rapid decline in cigarette sales in Japan?. Int J Environ Res Public Health. 
2020;17:3570. doi: 10.3390/ijerph17103570

	 2.	 van der Plas A, Antunes M, Romero-Kauss A, Hankins M, Heremans A. Isch-
emic heart disease and chronic obstructive pulmonary disease hospitaliza-
tions in Japan before and after the introduction of a heated tobacco product. 
Front Public Health. 2022;10:909459. doi: 10.3389/fpubh.2022.909459

	 3.	 Tan CE, Glantz SA. Association between smoke-free legislation and 
hospitalizations for cardiac, cerebrovascular, and respiratory dis-
eases: a meta-analysis. Circulation. 2012;126:2177–2183. doi: 
10.1161/CIRCULATIONAHA.112.121301

	 4.	 Yasuda S, Miyamoto Y, Ogawa H. Current status of cardiovascular medi-
cine in the aging society of Japan. Circulation. 2018;138:965–967. doi: 
10.1161/CIRCULATIONAHA.118.035858

	 5.	 Kanaoka K, Iwanaga Y, Nakai M, Nishioka Y, Myojin T, Okada K, Noda T, 
Miyamoto Y, Saito Y, Imamura T, et al. Reduction in planned percutaneous 
coronary interventions after the policy change for ischemia assessment in 
Japan. JACC Asia. 2023; 3:312–314. doi: 10.1016/j.jacasi.2022.11.005

Figure. Number of hospitalizations for acute coronary syndrome (ACS), acute myocardial infarction (AMI), unstable angina 
pectoris (UAP), and chronic ischemic heart disease (IHD) in Japan between April 2013 and March 2020.
There were no significant changes in the trend of hospitalizations for ACS (A), AMI (B), and UAP (C), but a significant increase and reduction 
of the trend for chronic IHD (D) was noted before and after January 2017, respectively, even after adjustment of seasonality. 
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