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INTRODUCTION

The Japan Adult Cardiovascular Surgery Database (JACVSD) started in 2000 to estimate
surgical outcomes following cardiovascular procedures in a multicenter basis in Japan. In May
2008 the database captures clinical information from 177 hospitals. The data collection form has
255 variables in total and these variables are almost identical to the STS National Database
(available online at http://wts.org). The definition of JACVSD variables (available online at
http://www.jacvsd.umin.jp) are the same as that of STS National Database. JACVSD
constructed software for the web based data collection system, and through this system each
data manager in the participating hospital is sending their data to the central office with his
computer. While participation in the JACVSD is voluntary, data completeness is high. The
accuracy of submitted data was maintained by checking through a data auditing, which some
administrative office members visit a hospital randomly in monthly basis and check up data
with clinical records. The validity of JACVSD data has further been confirmed in independent
comparison of hospital cardiac surgery volume, entered to the JACVSD vs those reported to
Japanese Association for Thoracic Surgery (JATS) Registryu. We included 85 centers in this

report. These sites have been member of JACVSD from January 1, 2005 and entered enough

data compared to those of JATS Registry.

ABSTRACT OF SURGERY

We examined all cardiovascular surgery procedures between January 1, 2005 and December 31,

2006. At first, records without patients’ informed consent regarding JACVSD were excluded
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from this analysis. Records with missing age (or out-of-range; under 18 or over 120), missing
sex or missing 30 day status (n=1060) were also excluded. With the exception of body surface
area, preoperative creatinine value and admission period, all missing or out-of-range values
were imputed using the variable-specific median value. After this data cleaning, the population
for this risk model analyses resulted in 21243 procedures from 85 participating sites throughout
Japan. Based on JATS definition, 7083 procedures (33.3%) were classified into isolated CABG
surgery, 6722 procedures (31.6%) were classified into valve surgery, 4651 procedures (21.9%)
were classified into thoracic aortic surgery, and 2787 procedures (13.1%) were classified into

others.

OUTCOME MEASURES

Primary outcome measure of JACVSD was 30-day mortality, defined as death within 30 days of
operation regardless of the patient’s geographic location. It includes death within 30 days of
operation even when the patient has been discharged from the hospital. Second outcome
measure of analysis was 30-day operative mortality, defined as in-hospital or 30-day mortality,
and this is equivalent to the 30 day operative mortality which was expressed in the STS
National Database. Major morbidity was as defined as any of 5 postoperative in-hospital
complications: stroke, reoperation for any reason, need for mechanical ventilation for more than
24 hours following surgery, renal failure, or deep sternal wound infection®. In this analysis we

use Composite operative mortality or major morbidity as the third endpoint.
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RISK MODELS

Though isolated CABG surgery covers over 80% of all surgery in STS registration®, isolated
CABG surgery covers less than half of cardiovascular surgery in Japan. Therefore we develop
risk model not only for isolated CABG surgery’, but also for valve surgery® and thoracic aortic
surgery’. We showed performance metrics for these models in Table 1. Except for 2 composite
mortality or morbidity models all other risk models show good calibration and discrimination in
2005-06 records. The details of these risk models are also available in JACVSD websites
(httpz//www jacvsd.umin jp/top.itml). These models can be used to predict preoperative risk
for each procedure and calculate risk-adjusted mortality ratios for each hospital. Risk-adjusted
mortality rates for each hospital were calculated by dividing the observed outcome rate by the
expected outcome rate at the hospital and multiplying by the overall outcome rate. Providing
this information to doctors and other medical staffs can prove a stimulus to the introduction of a

range of improvements in cardiovascular surgery, mainly with the aim of reducing avoidable

deaths and morbidity®.

ISOLATED CABG SURGERY

Distributions of Preoperative risks regarding isolated CABG surgery were shown in table 2.
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Of these preoperative risks, “current smoking”, “diabetes”, “preoperative creatinine valve
1.5-3.0 or 3.0-", “cerebrovascular disease”, “COPD (chronic obstructive pulmonary disease)”,
“extracardiac vascular disease”, “congestive heart failure”, “angina”, “shock”, l“:n-rythmia”.
“NYHA class IV”, “LV function bad”, “aortic stenosis” , “reoperation” and “status (urgent,
emergent, salvage)” were included in risk models of CABG surgery. We also show
distributions of procedures regarding isolated CABG surgery in table 3. Of all 7083
procedures, 40.1% used cardiopulmonary bypass, and 16.8% use autologous blood. Table 4
indicates outcomes of isolated CABG surgery. An O/E Ratio can be calculated for any of the
risk-adjusted outcomes for the allowable procedures. The O/E ratio is calculated by dividing
the number of observed events by the ‘expected’ number of events in this study. The number
of observed events is the number of procedure for which the event occurred. The number of
‘expected’ events is calculated using the appropriate risk-adjustment model. Based on
JACVSD risk models 30-day mortality and 30-day operative mortality of 2006 were improving
as compared with those of 2005. On the other hand, composite mortality and morbidity of 2006
was not improving as compared with those of 2005. Risk profiles of isolated CABG surgery
during 2005-06 are shown in table 5. These results suggest there is little change in
preoperative risk of each outcome (30-day mortality, 30-day operative mortality, composite

mortality and morbidity) regarding isolated CABG surgery between 2005 and 2006. We also
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present distributions of preoperative medication regarding isolated CABG surgery in Table 6.
As for the preoperative beta-blocker use for isolated CABG surgery, the estimated usage rates of
JACVSD (36.8%) were different from those of STS National Database (Median:72.8%)’. In
addition to preoperative Beta Blockers usage, STS and National Quality Forum recommend
discharge Antiplatelets usage, discharge Antilipids usage and discharge beta blockersusage as

process measures’. In Japan more notice might need to be taken on discharge medication.

VALVE SURGERY

Distributions of Preoperative risks regarding valve surgery were shown in table 7. Of these
preoperative risks, “Body surface area”, “diabetes”, “renal failure”, “cerebrovascular disease”,
“infectious endocarditis type active”, “COPD (chronic obstructive pulmonary disease)”,
“extracardiac vascular disease”, “congestive heart failure”, “angina”, “shock”, “NYHA class
IV”, “LV function bad”, “Tricuspid insufficiency IV”, “reoperation” and “status (urgent,
emergent, salvage)” were included in risk models of valve surgery. We also show distributions
of procedures regarding valve surgery in table 8. Of all 6722 procedures, 14.7% were
combined with CABG surgery, 51.1% were aortic valve replacement, 26.4% were mitral valve

replacement, 24.5% were mitral valve repair and 16.8% were tricuspid valve repair. Table 9

indicates outcomes of valve surgery. Based on JACVSD risk models 30-day mortality and
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composite mortality and morbidity were improving as compared with those of 2005. On the
other hand, 30-day operative mortality of 2006 was not improving as compared with those of
2005. As new AATS (American Association for Thoracic Surgery), STS and EACTS (European
Association for Cardio-Thoracic Surgery) guideline for reporting mortality and morbidity after
cardiac valve interventions’ indicates that mortality is to be reported as all-cause mortality not
only at 30-days, but also 60 or 90 days, JACVSD might well to follow up medium- to long-term
outcomes.

Risk profiles of valve surgery during 2005-06 are shown in table 10. These results suggest
there is little change in preoperative risk of each outcome (30-day mortality, 30-day operative
mortality, composite mortality and morbidity) regarding valve surgery between 2005 and 2006.

We also present distributions of preoperative medication regarding valve surgery in Table 11.

THORACIC AORTIC SURGERY

Distributions of Preoperative risks regarding isolated CABG surgery were shown in table 12.
Of these preoperative risks, “history of smoking”, “diabetes”, ‘“diabetes treatment” ,
“preoperative creatinine valve 2.0-4.0 or 4.0-", “COPD (chronic obstructive pulmonary
disease)”, “neurologic disfunction”, “marfan syndrome”, “aortic stent graft”, “piror myocardial

infarction”, “history of cardiopulmonary resuscitation”, “NYHA class [V”, “LV function bad”,
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“reoperation” and “status (urgent, emergent, salvage)” were included in risk models of CABG
surgery. We also show distributions of procedures regarding isolated CABG surgery in table 3.
Of all 4651 procedures, 8.6% were combined with CABG surgery, 19.5% were combined with
valve surgery, 43.5% were aneurysm type ‘dissection’ and 9.1% were aneurysm ope indication
‘rupture’. As for range of replacement, 49.9% were ‘ascending’, 40.6% were ‘arch’, 19.7%
were ‘descending’, 17.5% were ‘distal aorta’, 11.0% were ‘root’, 7.2% were ‘thoracoabdominal’,
0.9% were ‘abdominal’, Of 4651 procedures, 2931(63.0%) used CNS protection; antegrade
1833(39.4%), retrograde 636 (13.7%), deep hypothemic or others 388 (8.3%). Table 14
indicates outcomes of thoracic aortic surgery during 2005-06. Based on JACVSD risk models
all risk-adjusted outcomes (30-day mortality, 30-day operative mortality, composite mortality or

morbidity) of 2006 were improving as compared with those of 2005.

in

In this study we selected 5 postoperative in-hospital complications (stroke, reoperation for any
reason, need for mechanical ventilation for more than 24 hours following surgery, renal failure,
or‘deep sternal wound infection) which former study proposed’. As these complications mainly
targeted CABG surgery and Valve surgery, definition of complications might not be suitable for
thoracic aortic surgery. In particular, rate of “need for mechanical ventilation for more than 24

hours following surgery” were too high (19.2%). Definition of prolonged ventilation regarding
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thoracic aortic surgery might well change into “need for mechanical ventilation more than 72
hours following surgery”. We also present distribution of “paraparesis™ as complication of

thoracic aortic surgery.

Risk profiles of thoracic aortic surgery during 2005-06 are shown in table 15. These results
suggest preoperative risk of each outcome (30-day mortality, 30-day operative mortality,
composite mortality and morbidity) regarding thoracic aortic surgery in 2006 decreased as
compared with those in 2005. We present distributions of preoperative medication regarding

thoracic aortic surgery in Table 16.

DATA FEEDBACK

As for quality improvement of cardiovascular surgery in Japan, it is very important to support
each participant hospital identify their problem and improve their quality. The report form
Cochrane Database of Systematic Reviews suggested that providing healthcare professionals
with data about their performance (audit and feedback) may help improve their practice®.
Because preoperative risk of each surgeries varies greatly in cardiovascular surgery, using only
raw outcome rates for benchmarking were of limited use, JCVSD made annual benchmark

report and provided them to each participant hospital. In this report, each hospital could
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recognize their risk-adjusted outcome rates and preoperative risks compared with nationwide
trend. Each hospital could also check up time trend of their risk-adjusted outcome rates and

preoperative risks through web-based program.

These benchmark reports and programs were part of healthcare professionals’ collaboration
project for quality improvement of cardiovascular surgery in Japan. Birkmeyer'® proposed
two other methods (Pubic reporting, Pay for performance) for quality improvement of
healthcare. However professionals’ voluntary efforts to improve quality were most important
for long-term outcomes and maintain improvement. We thought that to support hospital quality
improvement through data feedback might be essential for all three strategies.
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