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Risk prediction of cardiovascular surgery in Japanese patients

Takahiro Nishida, MD · Munetaka Masuda, MD

In this issue of General Thoracic and Cardiovascular 
Surgery, Kurazumi et al.1 report that JapanSCORE, 
which has recently been established in Japan, might be 
superior to the logistic EuroSCORE for risk prediction 
of cardiac or thoracic aortic surgery in one Japanese 
university hospital.

Risk prediction of cardiovascular surgery is a topic of 
major interest, and risk stratifi cation of surgical procedures 
using a superior algorithm would help improve the quality 
control of surgical care. Simple crude mortality fi gures are 
no longer suffi cient to assess the quality control of treat-
ment at institutions. Therefore, several algorithms have 
been developed to improve the accuracy of predicting the 
operative risk associated with cardiothoracic surgery.

Two major sophisticated databases have been devel-
oped for cardiovascular surgery: the STS National Data-
base in the United States2 and the EuroSCORE system 
in Europe.3 Because of its simplicity in regard to evaluat-
ing the operative risk for individual patients, the EuroS-
CORE, especially the logistic EuroSCORE,4 has been 
widely used to predict mortality associated with cardiac 
surgery not only in European countries but also in 
Japan.5–8 However, the limitation of the STS National 
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Database and the EuroSCORE is that these algorithms 
have not been established for Japanese patients.

Thus, JapanSCORE was developed with the aim of 
establishing a Japanese original risk prediction model. It 
was accomplished by analyzing data from the Japan 
Adult Cardiovascular Surgery Database (JACVSD). The 
JACVSD was started in 2000 to estimate surgical out-
comes after cardiovascular procedures in many centers 
throughout Japan. The database captured clinical infor-
mation from approximately 180 hospitals (32.7% of all 
Japanese units performing cardiac surgery) in 2005 and 
has increased the number to 302 hospitals in 2011 (http://
www.jacvsd.umin.jp/P5.html). The data collection form 
has a total of 255 variables (defi nitions are available 
online at www.jacvsd.umin.jp), which are almost identical 
to those in the STS National Database. Using these data 
from the JACVSD, three risk models⎯for isolated coro-
nary artery bypass grafting (CABG), valve surgery, and 
thoracic aortic operations⎯have been established, as 
JapanSCORE. Superior risk stratifi cation of isolated 
CABG,9,10 valve surgery,11 and thoracic aortic surgery12 
has been achieved using this system.

It is well known that the operative mortality associ-
ated with cardiovascular surgery has improved because 
of technical modifi cations of the surgery. Thus, a risk 
prediction model should always be modifi ed to improve 
the accuracy of its predictions. From this point of view, 
the additive EuroSCORE, originally established in 1999, 
was modifi ed to become the logistic EuroSCORE in 
2003 because the additive EuroSCORE tended to under-
estimate the operative risk for the high-risk group. To 
correct the underestimation in very high-risk patients 
and to perform full statistical comparisons with other 
systems with ease, comprehensive information on the 
logistic regression equation of the score was published.4 
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Hence, the logistic regression version of the score (the 
logistic EuroSCORE) could be calculated (http://www.
euroscore.org/index.htm).

Although the STS Database and EuroSCORE are 
useful for evaluating operative risk, it might be not 
correct to apply these algorithms to Japanese patients.13 
The difference in time for data collection might be a 
weak point of the EuroSCORE as compared with the 
JapanSCORE because the data for JapanSCORE were 
collected between 2000 and 2005, whereas the data for 
EuroSCORE were collected in 1995. It is thus obvious 
that the risk prediction model based on the Japanese 
database is a better model for evaluating the operative 
risk for Japanese patients. As Kurazumi et al.1 point out, 
JapanSCORE might be a better model than EuroS-
CORE because there are differences between the Japa-
nese and people from Western countries in regard to 
genetics, the degree of mixing of racial backgrounds, 
education, workload, access to medical facilities, and 
social systems.

Finally, JapanSCORE, as the superior original risk 
prediction model, will produce many new fi ndings on the 
topic of risk prediction and stratifi cation and will help 
us improve the quality control of cardiovascular surgery 
in Japan. The Japanese Association of Thoracic Surgery 
publishes annual reports each year, but the reports are 
not based on risk-adjusted data. Risk-adjusted assess-
ment of clinical results for each institution is essential for 
evaluating and comparing the quality of institutions pre-
cisely. This may improve the quality control of cardio-
vascular surgery in Japan. JapanSCORE is quite new 
and is still developing compared with the STS National 
Database and EuroSCORE, so the prediction of mortal-
ity and long-term results has not yet been established. 
Continuous system modifi cations based on continuing 
data collection from more institutions in Japan is man-
datory to maintain the superior accuracy of JapanS-
CORE for risk prediction of cardiovascular surgery.
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