3. HALERSVRHEIRIC B 5 NCD o FIiEH

X DOOOOHT OO0 OBEE

BPRAC L NCORINO T~ £RIL EXORI - AIRRERAT 5 EpTIRT.
SHSOBRBBHRALTRAL, RN MEHHOBRENET S LR T

Risk Q&tcaigiar

BRBHAOBENIRE
K74 =2V ADRBLY

PR

REF-FEETOTRBINEIRD
TELEMGT. FHERIEEEES
BCECSAARATIOTEREER
PEregCEET.

BEEERLTIEED

BEoERUASEET S EBONHE

B s&U BEF-SREDOTRE
ENEAEREERO T YLK

HCBPSEEREES ) BREY
BLEPTEET. :

WUEERLTIZEN

WeT RS TERET AT ANT
S2F, REEHOE (F56m B

HBoLT. BRBROFNSSA &
BowelosricaR sonee
BIZTLHTIRT.

1 NCD Feedback Wi (%). Risk Calculator, MR HEROBEYRL/I ST+ —<VAD

LZEE, FHGRL ERHERTES.

WHELEETHL. SHICFOLOFEMEZRD S
4%, BIAEHARFIEEAR ST, LY FEMAE
BOANZELELL TS, AOEBIZAREME
HEEELT, BOHEBIZAARHLBNREE L B
T58%% - Hits (HAREEES, OREERS

KGR IE S, O ARFEITZRES, HARFEE R4,

AR S, HARNHESI %S, BARESRARE
FEE) OF— ¥ R—AMELZE THR S 15 HLER
AEESEMENERES, HIEEAREET -5 X~
AFHETHRFSNZLOTHS, ATHEHIZ13HE
H, BIEHIZBL, B2HEHICEEINS. Bliz, A
EBA =Ty, EHE BESERORE F7-5KE
R, RER R &2 BRESE FNERE LT,

FAERR, AihmmE, Wb MAP Mg, BEEE
D¥AE Stage (UICC), WEBEHRE LTl
W (BB & B2 2354), #ifk 30 B LA O BEH

REEF 7122y M o0BHH, BREH, B
FC, Mit: 30 HUNOE AR, #itk 30 HIREICET 5
HEZBML TS, 72, B2 & LTid ACSNSQIP
D RASO MMM EEAEEIC, SHICHESES,LHE

BARSEFME $11568 £1S

MAEFE LwE SnAEB 28T, WRE, WETER
iR, FE®R, WAEE EERARNRER» 2
5.

Z O B2 HE WA S N5 EFAKHEFFM*T A7
i3, BREUREEMN, BURK, Befm gBEE
YIBRA, ARAIRT RN, FFEDBRAN, BESET$RIGt
BT, BWMIBHERERCTS 2 TR0 SHiArEE
N, ABDENF— 7 OEomRiE%, SHRicBirs
VAT EFVMERENS. BARMIZIE, BEWNETIR
REASRTIHEE 2 MTERICHEEL, BEHLEVITEHE
ELEDT I M AR ERERICRELZZET VA
FA4 w7 EBOMETCEFTVERET S, TV
EENSPLERIIERIME CUE) 1T X haEiR
LTBY, ZOREEFTVIZACSNSQIP TER S
TWbLDLFETHS. NCD~DATBRITET
BHTEETHY, FYFATbRET—F4 v MiC
XY, FEEHEOBMENZ VY, BRI E 2
Twa. NCDOABVAF L 2EDERENTKY
A7 EFNMICHET Bk, MBI EBRFMREICHE
L, peer review %I Tw5. BIZ, BEEOMR

9

—103—



3. LSS EHEIRIC B4 5 NCD ORI H

« 8 x

NCD Feedback w#msa:sesas

Risk Calouluior

Risk Calculator

BEEEHOB T
PR g ey RS

x% CO

COMR OO CBER

Procedure © B

WHEI0BTTTTHRER 1 1.0%
FHFECTREIER © 2.0%

B T
L

kg
B BERL

w0

g
P

[ 2 Risk Calculator I & % BFAEFIOFWIETROFRH (%).

WDWTECARINE N7, &, RIS N2l
KLk, KRB~ T7 14— F Ny 2 2BBEE N
5.

BRI R 74— RNy ZHRNBEIZOWTHBT 5.
NCD @ Feedback i Tk, @Risk Calculator,
QR ZHBEOBREERL N7+ -y 20O £EL
B, @FMUFIC >V THEHRP BRSNS (1), ORisk
Calculator Tid, &7 —ZIEoVTHE I
A7 EFNERNT, FiRiE2ZI2BEORTRSE
PHEFERFOTIME L EH T A & TE L. Bk
i¥, Risk Calculator D&% ¥ %271 v 7 L, #HiLEH
PEMEFEEERIRL, WXz®;IRL, VAZETNV
OHEEHE LTt sh7-HEBED T~ %% WEB L TA
N9 4. BIEEI, FOEFNOFHREEIET R E 260
IEDFAEFIEAWE LICHNS (K2)., ok
BREE~OL T =L Farby FRRET B
HLEVFERTOI Y77 VY ARETHHETE 5.
F7:, OlikZHOBEERL T+ —< Vv ADE

10

BB CE, BEDOWTY X 7 I3 2HE OB
BOBIUY, BEEF-FIETSTHEESI N BIER
BWRO/NT =< VA GEEERLEIERMELR &)
B TAIENTEL, T ZONRNTr—T VA
EREICESTE 0T, EomEDEWIZETIC
DLW o ARY FEBVWEITBZ LN 2 5.
CFMHEIc oV T, WL OFHU % HRT
BT ENTESL. HIEODEMOFNUEREHRD S
ET, BHUMROPHAHIFEED EDH 120 IfLE
THEDPEMBIENTE S,

4%, NCD OFAL#MFHEm T, T E TITA
haENF—7 % b &I, ik 7T — GREizg,
BAdERR, SVBHES), Hospital volume, BEFEDOM
5, Huf, ML SUBFEM, NRSEFEW, TR
EEE REORRFOTY N HLIEZAEEER
ML, MELTWSZEFNFEINTVS, —F, Hi
MERZEE LT, HFrLWANEBZNZ 20 AR
b, REShAR CEERTRTHL. 2720, 7

BARABEFEME $1168 F1S

—104—



3. HALERSL R EIRIC BT 5 NCD OF)iEH

HIEINCDOFEHEFFNT ALY, 7T Y
POEBTERT A L THREEEESTOREERET
WAY, AABEOEAE, BEINCHEBERSOKR
EFOEETS.

C. BRRIGEOES,CIE, BEC HARBEARIZ S
DOFEMIE H R EREERS, FBEBSHIEREIN TV S,
Tk 24 - 25 EFEEASEHEFH ARG S AR
RAFSEEE) Mt [REOBVERITABEIC L
LHBTA T4 RBEMEFRAOTEHICHET 25
HPEH/RT, 5ADPAZELMOBHLENTABGFOE
HEHEATHE, TROHEDYATFAZFAEL, HH -
BN ABERE OFEED & Y L FRIFROTE LA
HRIZDOVWTHRHFADPEATEY, TWOBHBEHTL
X, Ao Z T EHOTFHRIB T Z-EROE
DFHEATREE & 5.

V. F—=xFEHEDIL—IL

INSOMEDFHERIZE—FDON—VHH 5.
F— ¥ BGFE FOFBIZOWTIREEEAI T INF ¥
A% bHoTIFH. T/, B BHEFFMEFEU LT —
BB OEEVAATLEE, Wi B EHET
fligA4s, C. WRRWIZEDMF D7 — % 2 FH L 7-#3E
FITHBEAE, BEEAFMEOEEDD & TV,
F BROARICHz-oTEHERTITY) Z LR
5.

LSRR C, BRI, BB LSRR 2A T —
FR—AFAEKITLY, HRNBZSS S OCHELSE
NRBLES SRR E L THRFEOAERThI
BWEOMET oY 7 PRIREN, BRSBTS
ELTWwAE, ZOHmD—2i% [NCD #H{bissl Rl 15
& ACS-NSQIP & D EBEREIC & 5 EakiEm Fr o
75 ADPER] LHE L, ONCD O LR Rl I
BT 5 K HE R0 R 4750 & BT BE 4 ACS-
NSQIP O #fiRIc BT, FBEE, GHEORERS
HELT7 Y M LAFMET, FOEKRNEREZHL >
T 5 Ik, QEAKEFMNSO MBI EY
AT EFND, bHEEORE ST, KEOEFRKIERT
BCISHETRERDONEI PERIET L L, &5
12, OF—OFRHEREEEICET S, HREKEOE
FRIRPREIZONT, WERHT A ET 2
RED, FEINTWVS.

ez, TRETICARNENLTF—F 2T 5
BArmMENEL, SHBROANNT—5 2FHT HH1M X
e 2id 5. FiBEMETRE2ANERZMA

BFARFERME $£1158 1S

LI EBIMETH LD, OB, A L-LFE
RIEROATDOF—F AN R D, FrhEBERZH#R
B CROZ I EFIANEOBRLBHIZOEND 2
W, ZBIZ 74— NNy 7 CEBTHLRARZLOH
Ed D, FREMOTHLREPLETH L. £,
TENRRE, T R—ABEOLDDOEF LIS
BT 5720, HERBEOAFELHEL-HHFILE
b,

V. pIC

2011 EEH» SER BB T - 72 NCD Ti, FEH
120 B2 BEFFERENL TS, i, &
SENTVEBEHNOREF DL KL EIRINCEE D
DTHDH. 58, ZFBERORYF<—27 OFER,
ZBREOWMMYY A7 BEWEPOAFTEL LHIH
BEEBIT, KEERF— & N— & FH L ER
ZEHTREE 2 ), SR AEMOEOM EIHFTE
b, B, BIKRPIEEZERT ) 2 Tk, NCD7—
SERESEOLPOBERERZETAT SIS
All Japan & LTOMETH Y, BEEFEOHEMES L
BLELTWAILICHEBTIREZILEEHIETH R
Wy,

X @

D & B BHEE  NARESKBOOORHE
National Clinical Database (NCD) &Iy
AR, BA&EE 111 (5) :306-310, 2010.

2) BN — STHHE LEE—  ABRFEEKBO
72& DM National Clinical Database (NCD) ##
YT EEOEE. HAMREE 111 (6) 373
378, 2010.

3) National Clinical Database (NCD) DE£FHERD
# % (https;//www jssoc.or.jp/other/info/info2013
0430.html)

4) Watanabe M, Miyata H, Gotoh M, et al.: Total gas-
trectomy risk model : data from 20,011 Japanese pa-
tients in a nationwide internet-based database. Ann
Surg, in press.

5) Kimura W, Miyata H, Gotoh M, et al.: A Pancre-
aticoduodenectomy Risk Model Derived from 8575
Cases from a National Single-Race Population (Japa-
nese) Using a Web-Based Data Entry System: The
30-Day and In-hospital Mortality Rates For Pancre-
aticoduodenectomy. Ann Surg, 2013 (Epub ahead of
print).

6) Kobayashi H, Miyata H, Gotoh M, et al.:Risk
model for right hemicolectomy based on 19,070
Japanese patients in the National Clinical Database.
J Gastroenterol, 2013 (Epub ahead of print).

11

—105—



3. THALERILR IS 517 5 NCD OFIiEH

7) Kenjo A, Miyata H, Gotoh M, et al.: Risk Stratifi- ey fRoBM S (http//www.jsgs.or.j
cation of 7,732 Hepatectomy Cases in 2011 from the p/modules/oshirase/index.php?content_id=226)
National Clinical Database for Japan. ] Am Coll
Surg, 2013 (Epub ahead of print). FIRAR : e L

8) MK 24 AR BERLA G R AW SR MI DD & AT AR

EVOLUTION AND FUTURE OF THE NATIONAL CLINICAL DATABASE :
FEEDBACK FOR SURGICAL QUALITY IMPROVEMENT
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The National Clinical Database (NCD) was founded in April 2010 as the parent body of a database linked
to the surgical board certification system. Registration began in 2011, and to date more than 3,900 facilities
have enrolled, with an accumulation of more than 1.02 million cases per year. Related activities will primarily
focus on providing high-quality healthcare to patients and the general public, with the clinical setting serving
as the driving force behind improvements. Clinical research using the database and evidence-based policy rec-
ommendations will impact businesses, the government, and insurers. In the gastroenterological surgery sec-
tion, 120,000 cases have accumulated with items representing surgical performance in each specialty for eight
procedures : esophagectomy ; partial and total gastrectomy ; right hemicolectomy ; low anterior resection ; he-
patectomy ; pancreatoduodenectomy ; and surgery for acute diffuse peritonitis. Risk models have been cre-
ated for the mortality and morbidity of each procedure. These models will be available for participating hospi-
tals and may be useful for decision making by surgeons as well as patient counseling. Studies are in progress
using the NCD database to contribute to improving the quality control of surgical procedures.

© Japan Surgical Society Journal Web Site : http : //journal.jssoc.or.jp
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Abstract The National Clinical Database (NCD) of Japan
was established in April, 2010 with ten surgical subspe-
cialty societies on the platform of the Japan Surgical Soci-
ety. Registrations began in 2011 and over 4,000,000 cases
from more than 4100 facilities were registered over a 3-year
period. The gastroenterological section of the NCD col-
laborates with the American College of Surgeons’ National
Surgical Quality Improvement Program, which shares a
similar goal of developing a standardized surgical database
for surgical quality improvement, with similar variables for
risk adjustment. Risk models of mortality for eight proce-
dures; namely, esophagectomy, partial/total gastrectomy,
right hemicolectomy, low anterior resection, hepatectomy,
pancreaticoduodenectomy, and surgery for acute diffuse
peritonitis, have been established, and feedback reports to
participants will be implemented. The outcome measures of
this study were 30-day mortality and operative mortality. In
this review, we examine the eight risk models, compare the
procedural outcomes, outline the feedback reporting, and
discuss the future evolution of the NCD.

Keywords Gastrointestinal surgery - National Clinical
Database - Nationwide web-based database - Mortality -
Risk model
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Abbreviations

NCD National Clinical Database

ACS NSQIP The American College of Surgeons National
Surgical Quality Improvement Program

ASA American Society of Anesthesiologists

CNS Central nervous system

COPD Chronic obstructive pulmonary disease

DIC Disseminated intravascular coagulation

JSS The Japan Surgical Society

JSGS The Japanese Society of Gastroenterologi-
cal Surgery

ROC Receiver operating characteristic

SIRS Systemic inflammatory response syndrome

SSI Surgical site infection

Introduction

Until recently, no nationwide data on cancer were avail-
able in the field of gastroenterological surgery in Japan. In
2006, the Japanese Society of Gastroenterological Surgery
(JSGS) formed a committee to devise a database to track
surgical patients treated in Japan over the 3 years from 2006
to 2008, and reported relatively low mortality rates for the
major surgical procedures [1, 2]. The JSGS acknowledged
the importance of risk-adjusted surgical outcomes for accu-
rate comparisons and quality improvement; thus, in April,
2010, it created the database as a subset of the National
Clinical Database (NCD) of Japan with major support
from the Japan Surgical Society (JSS). Eight other surgical
professional societies, including the Japanese Society for
Cardiovascular Surgery, the Japanese Society for Vascular
Surgery, the Japanese Association for Thoracic Surgery,
the Japanese Association for Chest Surgery, the Japanese
Society of Pediatric Surgeons, the Japanese Breast Cancer

@ Springer

—107—



Surg Today

Society, the Japan Association of Endocrine Surgeons, and
the Japanese Society of Thyroid Surgery, joined the NCD.
Registrations began in 2011, since when more than 4100
facilities have enrolled and over 4,000,000 cases have been
registered over a 3-year period.

The gastroenterological section of the NCD collaborates
with the American College of Surgeons National Surgical
Quality Improvement Program (ACS-NSQIP) [3], which
shares a similar goal of developing a standardized surgical
database for quality improvement. The NSQIP was originally
developed in the 1990s by the United States Veterans’ Health
Administration and led to marked improvement in surgical
quality [4]. The American College of Surgeons (ACS) initi-
ated the ACS-NSQIP in 2006 and demonstrated improved
surgical outcomes across all participating hospitals in the
private sector [5]. The core members of the NCD joined
the meetings and seminars of the ACS-NSQIP and debated
various aspects of clinical databases, such as data collection
methods and public relations [3]. In addition, the NCD imple-
mented the same items as those of the ACS-NSQIP to conduct
international cooperative studies. Reliable 30-day outcomes,
including mortality and morbidity, serve as a quality improve-
ment catalyst for ACS-NSQIP-participating institutions. Risk
adjustment is a key component of the ACS-NSQIP and most
variables included in risk adjustment models focus on patient
factors and comorbidities. In this article, we focused on the
gastrointestinal surgery subset of the NCD. All cases are input
with items representing the surgical performance in each spe-
cialty for the following eight procedures: esophagectomy
(Eso), total/distal gastrectomy (TG/DG), right hemicolec-
tomy (RHC), low anterior resection (LAR), hepatectomy per-
formed for more than one segment apart from the lateral seg-
ment (Hx), pancreaticoduodenectomy (PD), and surgery for
acute diffuse peritonitis (ADP). Risk models of mortality for
each procedure were created using approximately 120,000
cases registered in 2011, and each model has been accepted
and published in peer-reviewed journals [6-13]. We review
the results and discuss the future evolution of the NCD using
these risk models in terms of the surgical quality improve-
ment program in Japan.

NCD data entry system

Submitting cases to the NCD is a prerequisite for all mem-
ber institutions of the JSS and JSGS, and only registered
cases can be used for board certification [3]. To assure
the traceability of data, the NCD continuously tracks per-
sons who approve data, persons in departments who are in
charge of annual cases, and persons responsible for data
entry, through its web-based data management system. The
NCD also continuously validates data consistency through
random site visits.

@ Springer

The NCD variables are almost identical to those applied
in the ACS-NSQIP (http://www.site.acsnsqip.org/wp-con-
tent/uploads/2013/10/ACSNSQIP.PUF_.UserGuide.2012.
pdf#search=‘user+guide+for+the4+20124+ACS+NS
QIP). The potential independent variables include patient
demographics, pre-existing comorbidities, preoperative
laboratory values, and perioperative data. The demographic
variables include age, sex, smoking status, and drinking
status. Patients were categorized according to whether
they were brought to hospital directly, by ambulance. Gen-
eral factors such as the patient’s body mass index (BMI)
and preoperative functional status, defined as independ-
ent, partially dependent, or totally dependent, according to
their ability to perform activities of daily living (ADL) in
the 30 days prior to surgery and immediately before sur-
gery, were also considered. We evaluated the physical sta-
tus classification by the American Society of Anesthesi-
ologists (ASA) and considered pre-existing comorbidities,
including the cardiovascular status, respiratory status, renal
status, hematological status, oncological status, preopera-
tive blood transfusion, chronic steroid use, ascites, sepsis,
diabetes, open wound, and pregnancy. The laboratory
parameters included in the analysis were the white blood
cell count, hemoglobin level, hematocrit, platelet count,
prothrombin time, and activated partial thromboplastin
time, as well as the serum levels of albumin, total bilirubin,
aspartate amino transferase, alanine aminotransferase, alka-
line phosphatase, urea nitrogen, creatinine, sodium, hemo-
globin Alc, and C-reactive protein. The length of surgery,
intraoperative blood loss, amount of transfusion, and any
accident during the operation were also considered.

Postoperative outcomes evaluated 30 days after surgery
were categorized according to the Clavien and Dindo clas-
sification [14]. The outcomes included relaparotomy within
30 days after surgery, wound events, anastomotic leak, res-
piratory events, urinary tract events, central nervous system
events, cardiac events, other events, systemic sepsis, sepsis,
systemic inflammatory response syndrome, and 24 other
complications added by the NCD. For Hx procedures, the
indications for surgery and resected subsegments (S1-S8)
were included as preoperative variables to create risk mod-
els [9].

Outcome measures and statistical analysis

The outcome measures of this study were 30-day mortality
and operative mortality. The former was defined as death
within 30 days of surgery, regardless of the patient’s geo-
graphical location, even if the patient had been discharged
from hospital. The latter was defined as death within the
index hospitalization period, regardless of the length of
hospital stay (up to 90 days), as well as any death after dis-
charge, up to 30 days after surgery. Data were randomly

—108—



Surg Today

Table 1 Registered cases used to create risk models for 8 surgical procedures [6~13]

Eso TG DG RHC LAR Hx PD ADP
Registered cases 5354 20,011 33917 19,070 16,695 7732 8575 8482
Participating hospitals 713 1623 1737 1689 1620 987 1167 1285
(%) 349 79.4 84.9 82.6 79.2 48.3 57.1 62.8
30-day mortality (%) 1.2 0.9 0.5 1.1 0.4 2.0 1.2 9.0
Operative mortality (%) 34 2.3 1.2 2.3 0.9 4.0 2.8 14.1
Cancer surgery (%) 98.4 98.5 99.9 92.6 98.5 94.5 91.4 10.8
Emergent case (%) 0.8 2.0 0.9 8.4 1.1 0.8 0.9 92.9

Esophagectomy (Eso), total/distal gastrectomy (TG/DG), right hemicolectomy (RHC), low anterior resection (LAR), hepatectomy performed for
>1 segment except for the lateral segment (Hx), pancreaticoduodenectomy (PD), and operation for acute diffuse peritonitis (ADP)

assigned into two subsets that were split 80/20: the first,
for model development, and the second, for validation. The
two sets of logistic models (30-day mortality and operative
mortality) were constructed for dataset development using
step-wise selection of the predictors with a probability (p)
value for inclusion of 0.05. A “goodness-of-fit” test was
performed to assess how well the model could discriminate
between patient survival and death. The receiver operat-
ing characteristic (ROC) curves for the 30-day and opera-
tive mortalities were created for the validation dataset. An
ROC curve is a plot of a test’s true-positive rate (sensitivity)
versus its false-positive rate (1—specificity). Model cali-
bration, being the degree to which the observed outcomes
matched the predicted outcomes from the model across a
group of patients, was examined by comparing the observed
and predicted averages with each of 10 equally sized sub-
groups, arranged in the order of increasing patient risk.

Case number and participating hospitals for each
procedure and mortality rates

The NCD is a nationwide project in cooperation with
Japan’s board certification system in surgery, for which
more than 1,200,000 surgical cases from over 3500 hos-
pitals were collected in 2011. The number of participating
hospitals in the gastroenterological section was 2045 at
the time of the analysis (July, 2012). Among these cases,
approximately 120,000 were used to create the risk models.
Table 1 lists the number of cases for each procedure and the
number of hospitals performing the respective procedure
with its ratio to the total number of hospitals (%). Most
procedures, except for ADP, were performed for cancer.
Emergency surgery was most common for ADP (93 %).
The 30-day mortality and operative mortality rates for the
eight procedures were as follows: Eso, 1.2/3.4; TG, 0.9/2.3;
DG, 0.5/1.2; RHC, 1.1/2.3; LAR, 0.4/0.9; HX, 2.0/4.0; PD,
1.2/2.8; and ADP, 9.0/14.1 %, respectively (Table 1). The
operative mortality for each procedure, apart from ADP,
was more than twice that of the 30-day mortality.

Risk models in the eight procedures

The 30-day mortality and operative mortality risk mod-
els for the eight procedures were created, and the C-index
for those in the validation data sets was as follows: Eso,
0.767/0.742; TG, 0.811/0.824; DG, 0.785/0.798; RHC,
0.836/0.854; LAR, 0.75/0.766; HX, 0.714/0.761; PD,
0.675/0.725; and ADP, 0.851/0.852, respectively (Tables 2,
3). The final logistic models for the 30-day mortality with
odds ratios for the eight procedures are listed in Table 2.
Age; sex; emergency surgery; ADL; ASA class; BMI; car-
diovascular, pulmonary, and renal comorbidities; and other
patient conditions such as disseminated cancer, ascites, pre-
operative transfusion, bleeding disorder, diabetes, weight
loss, sepsis, and chronic steroid use, including 121 vari-
ables, were found to be risk factors for certain procedures.
Age, ADL ASA, BMI, disseminated cancer, bleeding disor-
der, and weight loss appeared to be common risk factors in
most of the procedures. Table 3 lists the final logistic mod-
els for the operative mortality with odds ratios for the eight
procedures, including 159 variables. New and additional 38
variables were captured for these models.

Feedback implementation (risk calculator)

A risk-adjusted analysis based on nationwide data allows
personnel to establish and provide feedback on the risks
that patients face before undergoing a procedure. On
the basis of these objective data, healthcare profession-
als can then determine the treatment indicators and obtain
informed consent. The risk calculator for all eight proce-
dures will be available soon, on the websites of the hospi-
tals that are a part of NCD, although the calculators for TG,
PD, Hx, Eso, RHC, and LAR are currently available (Feb-
ruary, 2015). The real-time feedback system gives the pre-
dicted mortality of patients simultaneously with data input.
Standardized information on patient risk and predicted
mortality can be reformulated as case reports and shared at
conferences.
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Table 2 Risk models for
30-day mortality after 8
gastrointestinal procedures (refs — Age category 15 12 12 13 14 13 12
13 Male sex 1.6 20
Ambulance transport 1.4

Variables Eso TG DG RHC LAR Hx PD ADP

Emergent surgery 1.9 3.8 4.3
ADL within 30 days before surgery
Any assistance 4.2 2.1
Total 3.0
ADL immediately before surgery
Any assistance 2.1 2.8
Total 1.4
ASA
Class 3 : 23 2.7
Class 4 4.3
Class 5 8.7
Class 3,4, 5 2.0 2.0 2.2
Class 4,5 9.4 4.0
BMI
>25 kg/m? 2.4
>30 kg/m? 7.0
Congestive heart failure 23
Previous cardiac surgery 23
Myocardial infarction 3.1
Previous PCI 2.0
Previous PVD surgery 6.2 2.5
Cerebrovascular disease 2.1
COPD 2.4
Preoperative pneumonia 2.8
Respiratory distress 1.6
Acute renal failure 32
Preoperative dialysis 39
Cancer with multiple metastases 2.2
Disseminated cancer 2.6 49 22
Preoperative transfusion 1.9 54 1.6
Bleeding disorder without treatment 3.2 5.2 1.6
Bleeding disorder 44
Diabetes 2.2
Smoking within 1 year 2.6
Ascites 2.0 2.1
Without control 3.0
Chronic steroid use 1.7
Weight loss 24 2.3
Sepsis 2.0
Habitual alcohol consumption 1.6
WBC
>12,000/p1 3.7 3.7
>9000/j1 1.5
<4000/p.1 2.8 1.4
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Table 2 continued

Variables Eso TG DG RHC LAR  Hx PD ADP

Hemoglobin
M< 135 g/dl, F< 12.5 g/dl 1.7 1.8
<10.0 g/dl 1.3
Platelet
>400,000/1 2.5
<150,000/u.1 1.5
<120,000/u1 1.9 5.0 1.7
<80,000/p1 3.1 1.5
<50,000/u.1 5.6
Albumin
<4.0 g/dl 2.0 34
<3.5 g/dl 1.7 1.5 2.0
<2.0 g/dl 1.7
Total bilirubin
>3.0 mg/dl 3.1 1.7
>2.0 mg/dl 29
AST
>35 U/l 2.3 3.1 23 1.4
ALP
>600 U/ 2.5 1.7
>340 U/ 1.7 22
BUN
>25 mg/dl 1.9 2.5 1.4
>20 mg/dl 1.8
<8.0 mg/dl 23
Creatinine
>2.0 mg/dl 39
>1.2 mg/dl 1.8
Serum Na
>145 mEq/1 1.7
<138 mEq/! 2.1 3.6
<135 mEq/1 3.6 2.5
<130 mEqg/l 1.7
CRP
<10.0 mg/dl 1.5
APTT
>40's 32
PT-INR
>1.25 22 20
>1.1 2.0 1.5 1.7
Non-tumor bearing 0.6
Surgical procedures #1
Indication for surgery #2

#1 Hepatectomy with S8 (2.2), hepatectomy with revascularization (3.8)
#2 Hilar bile duct carcinoma (2.5), gallbladder cancer (4.1)

ADL, Activities of daily living, PT-INR Prothrombin time-international normalized ratio, WBC white blood
cells, ASA American society of anesthesiologists, ADL activities of daily living, PCI percutaneous coronary
intervention, COPD chronic obstructive pulmonary disease, AST aspartate amino transferase, ALP alkaline
phosphatase, APTT activated partial thromboplastin time
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Table 3 Risk models for
operative mortality after 8

ggsgfgimes““ﬂ‘ procedures Age category 14 13 13 11 1.4 14 13 13
[6-13] Male sex 2.3 1.9 1.5
Emergent surgery 1.7 1.9 1.9 2.8

Variables Eso TG DG RHC LAR Hx PD ADP

ADL within 30 days before surgery
Any assistance 4.7 2.8 2.5
Total 1.6
ADL immediately before surgery
Any assistance 2.0 2.5 2.5 1.4
Total 3.0 2.9
ASA
Class 3 1.8 1.6 23
Class 4 4.7
Class 5 6.5
Class 3,4, 5 1.9 2.0 2.1
Class 4, 5 52 29
BMI
>25 kg/m? 1.9
>30 kg/m? 4.6
Congestive heart failure 2.2
Angina 2.6
Previous PVD surgery 3.1 5.8
Cerebrovascular disease 1.8
Cerebrovascular accident 1.9
Respiratory distress
Any 1.7 2.4 2.9 2.4
COPD 2.1 2.0
Preoperative pneumonia 3.8 1.4
Preoperative dialysis 2.6 2.1
Cancer metastasis/relapse 4.5 1.6
Disseminated cancer 3.5 2.9 3.1 2.8 2.1
Preoperative transfusion 2.6 1.8
Bleeding disorder without therapy 1.6
Brinkman index 1.6
Ascites
Any 1.8 1.6 4.0 1.9
Without control 2.8
Chronic steroid use 2.8 2.0 1.9
Weight loss 2.0 1.6 2.2 1.6 2.1 1.4
Sepsis 1.7
WBC
>11,000/pu1 2.0 2.5 3.1
>9000/u1 1.6
<4500/u.1 1.8 1.5
<3500/ul 1.6
Hemoglobin
M<13.5g/dl, F<12.5 g/dl 2.6 1.3
<10 g/dl 1.8
Hematocrit
M>48 %, F>42 % 3.6
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Table 3 continued

Variables

Eso

TG

DG

RHC

LAR

Hx

PD ADP

M<37%,F<32 %

<30 %
Platelet
<120,000/p.1
<80,000/11
Albumin
<3.8 g/dl
<3.5 g/dt
<3.0 g/dl
<2.5 g/dl
<2.0 g/dl
Total bilirubin
>3.0 mg/dl
>2.0 mg/dl
>1.0 mg/dl
AST
>40 U/l
>35 UM
ALP
>600 U/l
>340 U/
BUN
>60 mg/dl
>25 mg/dl
>20 mg/dl
<8 mg/dl
Creatinine
>2.0 mg/dl
>1.2 mg/dl
Serum Na
>145 mEg/l
<138 mEg/1
<135 mEqg/l
<130 mEqg/1
CRP
<10.0 mg/dl
APTT
>40 s
PT-INR
>1.25
>1.1
Non-tumor bearing
Surgical procedure

indication for surgery

2.0

2.2

2.6

2.1

3.0

1.3

1.4
1.4

2.8

1.7

3.1

1.4

1.9

#1

1.4

2.0

L7

2.6

1.5

1.6

1.8

23

1.6

1.5

1.4

1.7

2.6

1.5

1.6

2.7

2.4

1.6

1.9
1.9

1.4

34

2.7

1.9

2.5

1.6
2.1

1.6
1.7

1.7

1.4

#2
#3

1.2

2.1 1.4

1.4

L5

2.0

1.4

1.6

1.3
1.8

1.5

1.8

1.5

2.0

L5
0.5

#1 Pancreatico splenectomy (2.2)

#2 Hepatectomy with S1 (1.6), S7 (1.6), S8 (2.0), left tri-segmentectomy with S1 resection (3.9), hepatec-
tomy with revascularization (3.0)

#3 Intrahepatic cholangiocarcinoma (1.8), hilar bile duct carcinoma (2.0), gallbladder cancer (3.2)
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Fig. 1 The National Cancer
Database feedback system
includes a risk calculator for the
mortality and morbidity of pre-
operative patients (left schema)
and performance reports of
each participating hospital
(right schema). The latter
includes each facility’s severity-

Pt. preoperative
variables

tal
adjusted clinical performance "
(benchmark) in comparison predict "
with the national data (a) and AV

the risk-adjusted cumulative
expected—observed death (b).
Better (right) or worse (left)
outcomes can be detected by the
monitoring report

Mortalities (%)

The NCD will soon be able to provide data on each
facility’s severity-adjusted clinical performance (bench-
mark), which can be compared with national data (Fig. 1a).
Cumulative observed-expected mortality can be traced
periodically after each operation and used to detect special
cause variations showing better (right) and worse (left) out-
comes (Fig. 1b).

Future evolution of NCD

A complete data acquisition system link to board
certification

More than 4,000,000 cases were retrieved from the NCD
during the 3 years before April 2013. The number of
esophagectomy and pneumonectomy cases registered in
the NCD accounted for approximately 95 % of all cases
registered in the Regional Bureau of Health and Welfare.
Thus, most cases in Japan appear to be captured by the
NCD system. This NCD project started with support from
Health and Labor Sciences Research Grants by the Minis-
try of Health Labour and Welfare (Principal Investigators;
MG, T.I.) and considerable funding from the JSGS and
JSS. Participating institutions can now use the database
system at no cost; however, it is mandatory for the insti-
tutions to participate in the benchmarking project when
applying for the board certification system. Currently, the
board certification system is operating adequately on the
web for surgical society members and allows members to
obtain information on their cases being used to assess a
member’s qualifications for certification during a certain
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period. Any applicant who has a sufficient number of
cases for application no longer needs to write case reports.
All participating healthcare professionals use informa-
tion acquired from the NCD. Moreover, the board certifi-
cation system itself can be revalidated using the surgical
improvement program of the NCD.

Share benefits and costs of the NCD with relevant
stakeholders

A previous study by Hall et al. [5] showed that participa-
tion in the benchmark reporting system of the ACS-NSQIP
improved surgical outcomes across all participating hospi-
tals in the private sector. Improvement is reflected for both
poor- and well-performing facilities. They speculated in the
model using 183 participating hospitals that each institu-
tion may have avoided 200-500 complications and 12-36
deaths. Participation in the ACS-NSQIP benefits patients,
surgeons, and hospitals and costs 10,000-29,000 (US$)
depending on the ACS-NSQIP options [15.]

In the gastroenterological section, risk models of mor-
tality for the eight procedures were created to enable feed-
back. Simultaneously, risk models of morbidities for the
eight procedures are being created to enable feedback for
the next year. Currently, the database system is built up
to enable efficient provision of benchmark reports to each
institute. The benefits and costs can now be shared with the
relevant stakeholders. A participation fee depending on the
number of cases for retrieval is expected to be charged by
the NCD to each hospital. Research grants from various
sources are also expected to support clinical investigations
using the NCD data.
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Eliminating burden on physicians and maintaining data
accuracy

To avoid burdening physicians, the NCD allows data entry
by other medical staff members. The NCD data entry
privileges allow people other than physicians to enter the
data. An appropriate educational system for data managers
would be mandatory to maintain the accuracy of data and
reduce the burden on physicians. This could be achieved by
holding an annual data manager educational meeting and
eventually introducing an e-learning system. The JSGS is
planning to create an audit committee separately from the
NCD, with the goal of achieving accurate data inputs and
of educating data managers.

Quality improvement of surgical care for cancer
patients

The NCD generalizes site-specific cancer registries by tak-
ing advantage of their excellent organizing ability. Some
site-specific cancer registries have already been combined
with the NCD [16]. Cooperation between the NCD and
site-specific cancer registries can establish a valuable plat-
form upon which a cancer care plan can be developed in
Japan. Furthermore, information on the prognosis of can-
cer patients gathered using population- and hospital-based
cancer registries can enable efficient data accumulation into
the NCD.

Currently, quality assessment of hospitals is being car-
ried out using the Diagnosis Procedure Combination (DPC)
data from the participating hospitals [17, 18]. The DPC
data include variables for preoperative morbidities, cancer
variables, and postoperative complications, but they are
based mainly on administrative claim data. A low participa-
tion rate by very small hospitals in the DPC system cov-
ers 50% of institutions conducting surgical services [17]
and hampers complete enumeration. The NCD is a quality
assessment and improvement program in which clinical
data are used with a high collection rate (95 %). Site-spe-
cific cancer registries in the NCD would not only be more
accurate and suitable for perioperative assessment, but also
for long-term outcomes of cancer patients.

Further improvements through transparency

Public reporting and transparency are being demanded
by multiple stakeholders [19, 20]. Although it has been
shown that performance data released to the public
promote quality improvement activity at the hospital
level [21, 22], opponents counter that public report-
ing induces gaming and other unintended consequences
such as “cherry picking” (hospitals selecting lower-risk
patients to avoid poorer outcomes) or losing patients to

better-performing hospitals [23]. With the consent of
participating surgical societies, the NCD stated that the
performance of each institute would be fed back only to
respective institutes but not to the general public. This
practice is similar to that of the ACS-NSQIP, from which
a report is prepared for administrators and surgical ser-
vices staff to compare their risk-adjusted surgical out-
comes with those of participating sites that are blinded to
data other than their own.

In 2012, the ACS-NSQIP partnered with the Centers
for Medicare and Medicaid Services (CMS) to promote
public reporting and transparency of surgical outcomes
[24]. Although there were few measurable differences
between CMS-NSQIP-participating and CMS-NSQIP-
nonparticipating hospitals, it was found that of all pos-
sible hospital structural characteristics, only the teaching
hospital status predicted participation in the CMS-NSQIP
public reporting initiative. It may be a challenge for
participating hospitals to show their performance to the
general public. There is an interesting study by Sherman
et al. [25, who investigated surgeons’ perceptions of pub-
lic reporting of hospital and individual surgeon quality.
They stated that surgeons recommended patient educa-
tion, simplified data presentation, and continued risk-
adjustment refinement, and conducted an internal review
before public reporting to make public reporting more
acceptable for them. Linkage between hospital informa-
tion systems and the NCD registry system may improve
data accuracy and save costs. Presentation of care quality
is increasingly regarded as imperative to support patients’
choice and efficiency of care provision. We want medical
professionals to realize that good to great performance
can be achieved only through transparency for providers
and patients.
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