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Executive Summary

O Background and objective

To improve the quality of the surgery and to reduce the surgical
complications, evaluation and feedback after the surgery is essential. Reliable
and valid data collection is important for this process and the data should
be consisted of items focusing on the clinical aspects and risk-adjusted
based on model, not for the administrative such as claim data. National
surgical quality improvement program, American College of Surgeons
National Surgical Quality Improvement Program® (ACS NSQIP®), was
launched from United States and applied to the English-speaking world. It
has been so effective that a hospital has the opportunity to prevent 250-500
complications, save 12-36 lives, and reduce costs by millions of dollars each
year on average. However, there is no nationally validated, risk-adjusted,
outcomes-based program to measure and improve the quality of surgical
care in Korea.

The objectives of this research are to develop the risk-calculator for
cholecystectomy complication can be applicable to Korea and to evaluate

the feasibility of the operation.

J Method

To develop the risk calculator of cholecystectomy complications
applicable to Korea, the 18 multicenter prospective cohort study was
conducted. Data was collected through 18 medical institutions from October,
2016 to March, 2017. The cholecystectomy patients were enrolled and
follow-up for 2 ~ 6 weeks postoperatively.

The members of the planning committee of Korean Association of HBP
Surgery and National Evidence based healthcare Collaborating Agency (NECA)

established the protocol of Korean Surgical Quality Improvement Program
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(KSQIP) with verifying variables of ACS-NSQIP and NCD. The protocol
included the information of the demographics, preoperative information,
laboratory values, operation finding, general occurrences, postoperative
occurrences, and follow-up data. The outcomes indicator for modeling were
bile duct injury, surgical complications, dysuria, systemic complications,
delayed discharge after surgery, transfer to nursing institutions and increased
medical utilization.  We  developed web-based database  system
(http://www.ksqip.org/gb) and surgical clinical reviewer of each hospital will
fill out the reporting template.

The analysis of the data is carried out by dividing into training set and
test set. We selected the covariates by univariate logistic regression analysis
for each outcome index and developed a predictive model for
cholecystectomy complications through multivariate logistic regression
analysis. In order to improve the predictive level, a logistic regression model
was used as the final forecasting model, which is the Ridge / LASSO (the
least absolute shrinkage and selection operator). The sensitivity, specificity,
and AUC value according to the threshold value were checked based on the
final model, and the optimal threshold was selected as the optimized
threshold in the optimized AUC. The statistical program R 3.4.1 was used for
the analysis and the model fit was performed using the R program package

"penalized".

U Results

The 43 surgeons from 18 hospitals have decided to participate in the
primary prospective study to apply KSQIP to cholecystectomy. The enrolled
patients were 3,002 and the patients used for the analysis were 2,514.
Surgical difficulties was adjusted after primary model fit additionally.
Covariates included in the model for bile duct injury were sex, hypertension,

pre-op ERCP for CBD stone, therapeutic antibiotics before surgery.
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Covariates included in the model for surgical complications were
hypertension and pre-op ERCP for CBD stone. Covariates included in the
model for dysuria were sex, age, pre-op ERCP for CBD stone. Covariates
included in the model for systemic complications were sex, age, diabetes
mellitus, pre-op ERCP for CBD stone, therapeutic antibiotics before surgery.
Covariates included in the model for delayed discharge after surgery were
age, smoking, diabetes mellitus, COPD, acute surgery, acute cholecystitis,
therapeutic antibiotics before surgery, low ASA score. Covariates included in
the model for transfer to nursing institutions were age, smoking, diabetes
mellitus, COPD, acute surgery, admission via ER, acute cholecystitis.
Covariates included in the model for increased medical utilization were age,
smoking, diabetes mellitus, admission via ER, COPD, pre-op ERCP for CBD
stone, acute cholecystitis, therapeutic antibiotics before surgery, low ASA

score.

O Conclusion

The models for bile duct injury, surgical complications, dysuria, systemic
complications, delayed discharge after surgery, transfer to nursing institutions
and increased medical utilization were constructed and determined the
model fit.

Through this research, we have verified the possibility of calculating the
risk of complications in Korea from collecting prospective patient data, and

this results will contribute to improving the quality of cholecystectomy.

Key words

. cholecystectomy, risk-calculator, Surgical Quality Improvement
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rate in general surgery patients. Perm J. 2012:16(1):39-45.
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Clinical vs. Administrative Data:

: % Missed by
NSQIP Admin :
Admin

Total Complications 28% 1% 61%

SSI 13% 1% 97%
Wound Disruption 6% 1% 83%

UTI 6% 0% 100%
Mortality 3% 3% 0%
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48150 - Pancreatectomy, proximal subtotal with total duodenectomy, partial gastrectomy,
choledochoenterostomy and gastrojejunostomy (Whipple-type procedure); with
|pancreatojejunostomy

Age: 75-84, Male, ASA III, Clean/Contaminated wound, Chronic steroids, Diabetes (insulin),
HTN, Smoker, Obese (Class1)

Outcomies Estimated Chance of
Risk Outcome
Serious

Complication

Any Complication [N — a7% P

32% Above Average

Pneumonia 10% Above Average

Heart Complication 4% Above Average

‘Wound Infection 28% Above Average

Unn:ry T’::: 6% Above Average

Blood Clot 4% Above Average

6% Above Average

Return to OR 7% Above Average

m

i
Kidney Failure [[7]

mh

Death 4% Above Average

Discharge to Nursing
20% Above A
or Rehab Facility _ ve Average

0% (Better) 100% (Worse)
| Predicted Length of Hospital Stay: 12.0 days
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I F e F U TS T 119Q2%E S5EEELC] 39, HolAF HF
29, Aot &do] 29), Ed# Aol 19, gE w0l 19 A%eH, e ¥ AT
WSS T 139Q2.00% F5FE 29, e F D 29, 7719 24, AIHEE 5
o, k AF7E 19] BAHAT. oL, A%E & AEF(1999))2 BA7E EdEAe
2 Al 24 931%S tder o AFolA & 3190(3.33%)01M drSol EAYst
Aom, olF H: &40l 79 (0.74%), FE=A 690(0.64%), SE= QI fErE 5
o (0.53%), W3l71E 49 (0.42%), 28345 19 (0.1 %), B AF 19(0.1%), B
Aostsd 19 (0.1%)5 o=t d89 A4w=e} sifahs] F-io] oy Fe7t &
HS WA N7t w0l Sl IRy 229 @i EAle S w0 ittt ¥
9 A= FE Aol
H 1. Q2L A9l 109 CRIE 2 ugt
2013
29 ug B T (E = T TE S 1 o]
) @) () () (=)
1 A LR 245,188 346,713 607,669 280,616,096 226,557,000
2 L 209,049 210,896 1,023,844 181,862,738 148,005,190
Aol ofet

3 ol 130,952 131,073 1,152,081 209010013  165841,234

4 =24 &8 90,831 90,959 1,027,069 202,106,803 161,223,965

5 7|EL HHLEE 49,286 64,846 314,339 53,754,095 43,420,112

6 7|EH SZHH FOH 60,141 61,477 1,633,065 135,790,886 106,146,376

7 BYS 49,179 53,707 850,495 167,337,080 125,407,353

8 FEUES 47,785 50,277 1,847,704 359,372,836 289,404,009

9 LA ALIME 40,889 41,234 813,277 85,314,235 79,913,950

BE g
10 OfH|=0[=2) 36,724 36,875 434,686 30,087,575 24,825,181
Sy

RRe: AP, HYHTFOAEEA CHIE 22 FEE 29] 109 (20139)

http://kosis.kr/statHtml/statHtml.do?orgld=350&tblld=DT_35004_A09&conn_path=I3

2001;4(1):8-15)

5 °ldZ, a¥E AEE

1999:2(2):79-86.
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BHaENE* T a3 ey Ha ol
QI 63,009 27,613 30,491 4214 721
&) 63,249 27,683 30,627 4,215 722
URUN(Y) 506,735 203,383 268,343 31,974 3,035
OYXY) 1,081,034 508,940 504,453 61,383 6,248
TIZH|(H2) 256,160,174 119,699,201 122,213,133 12,574,368 1,668,258
SOH|(HY) 212,300,384 100,804,358 100,002,776 10,152,410 1,336,668
ALT{TIOIQI0|A
éZé;j‘i;;) 80 73 88 76 42
U T2H|() 4,050 4,323 3,990 2,983 2,310
1Y 09H|(2) 3,356 3,641 3,265 2,408 1,851

AT HF Exe YUt & A Y Z2OH NEE Yol d=E EdEA
S T A oS B2 Vgt FF gE o A8 5 e T
& 4 P Z2T9 7199 ZARRRE L8t o, AR Eixe o

o FEUElN BdiAle & 98 2 AdE OS5 24 e A AFH

ALED 20| AFPrIsAS Blgit
COSGEAS T S B8 R A3 BY AL At ARAS 75w
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1. SH7IEX A XzUHX|EHM WY

1.1. SHVISX HE

BEEAE PIF B A0 ATT ARSIL A FAVISACRDE AEHA
o BEAE TEF WY A0l AUT FAVISAE AL A cIFiReA
N AL B 44 A By T2IRVA BAS YR LT AIBA 548
A WY ARY FHAYY 4RO 5 & AR RS B 5 L B
n2Ig AL BFE mekd F, YA BoF Yaevidle] olg o 3]

=7 e AFset

FA7IEAE FdEAE dF AFAAY TIAEARS AFEeE AR Ad
gt Aoz st e Ao 9L vAe 72, I S WeE 29
& &30 ARk, 54 e Bz Aolskint. Ao dach wEYE ¥ g
T, SRR =98 3 ARs FEoE ZISIT. FE F o Ul
BIAE Qo] Fo4 T 5o B fYYES2 B9 7|0 diRt JEE AT
sto] Apmpglo] golshes shlrh. B 2w e %oVl A3 TEHHAIEF

AREAS AR M @ A i ol s

6) Yasuyuki Seto, Yoshihiro Kakeji, Hiroaki Miyata, Tadashi Iwanaka. National Clinical Database
(NCD) in Japan for gastroenterological surgery: Brief introduction. Ann Gastroenterol
Surg.2017;1:80-81



NSQIP/NCD/KSQIP tH=~ H| @ E

N~ azg s 22E@s) s 2zR@ES) s zm <] Ushsop - | Japanncd - cop_cRF 1]
2 A EES 1. Chronic cholecystitis
g 2. Acute choleeystitis
3. Complicated cholecysttis
" ’
52 S22 2y NE preoperstive diagnosis Xanthogranulomatous cholecysttis o
5 SEHuz  [QCHE AS G2 biiary drainage. es/No o
(Preoperative 1 PTGED
biliary drainage |, _ 2 EnED
54 ooy E8 iy
¥ ilary drainage type S oon o
4. pT8D
— gzma Eererrre
s8 AT Risk |00 7 |ASA score L m IV, v, Vg o o
score) | (asA score)
59| zZane EE SET Al IES /cumm o o o
50 | (Lab. Valug) EEEETES Hemoglobin /i B B
o1 | (Z7E 3 P Pit /cumm 0 o o
62 |2 , 72| UTIs BA =X [AST |AST [Intunits/L o o o
63 THEF T [ALT ALT [Intunits/L o o
6 | 24 [aLe aLe ntunits /L o o o
65 Chemistry  |B%0zums BUN my/dl 0 o o
66 SEorEL cr my/dl 0 o o
= |= NSQIP/22 NCD/ KSQIP 4= H|WH
I 3. XzaE! HdES=
i 3. Azl EEYS
ZHESHZ
I:IEO =

4, B4 WYY, QZE, S0, 7, B9, Pk

g_'_'cli, o= , OO =ZOo , HODOT, odT=
T, Aaude HIdetl SEHE OF, DRYHAGTES, MR, &

> M Hep 71dd, AHZO0E E8 R, E4, 239, =28 = M FHEE
o 2 M YN NN ME KR, SE2 0, HxHid ARIE, &
EXT, American society of anesthesiologists (ASA) &4

Al AT B >4, —’F%%?_r,_%t.’_f—?%, SEAE G O:I_—‘?'—, =8 0%, d3 08, §
MZ, = F EEE oY U MY OR, FYER HEH0T
UA7IZE MOITIRAPZ|, HESHE ZZXH, FHEE R, 25 & HEFS
HrdY, FEdd, ERVIEY, JISHS0R, SEEAE, Mes, Bt

PO %(cholangiof_wepatitis), HE, QZSE7| MALE, MEHA EE, Mu3
2y OR, NG Q= 4F MRS, g% Y| 2UEe= B
(transfer to supportive care), AlY, B3 Xz, SHS Grade, MUY,
49| Z(Gastrointestinal Quality of Life Index; GIQLI)

AL -5 HOUIA A e SlEE=Y, AW, 7V|s AL AVISHAL TREERIAL CHE

g THE, 2R, 2R8I, Hold, Hdea
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EETE Cystic duct =) A% )
GEB TS MU ERER |7 (@M Een Ayo) KAS A2y Hk

R% EE 5% U8 2 so% ol 23 [ 29 s0% 0y 8%

2y oy 22 =y 27 28 o
WY2Y U (aspiration T o

Ataumatic %23 7I72 BYE TR + AR o /ot

2] Hartman's pouch O 1cm 0% 3719 40| S AT o / o

o /o
o /ot

Mirrzi syncrome o /oe
Fistula (cholecystoenteric ) o/ ope
Rovm 7y o /oty

+% B ug L B/ w8
e ™ ol / oty
B 5 (empyema) o / opye
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T T R e e S e
o 1 2 3 s+ 5 & 1 = 3
Easy Moderate Diffucult

VL0 20161017

(2124 WH A BEY B59MA SYDALE SCR O] BHAE flu o]

FHTE HAULE (b2 F 25 ~63F)
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YA D 3y
& % g o @ (o / 0tU2)
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FHBE IR g o MY (@ / otye)
wEs o8 O
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+awd a8 =1 3% 4 BAe T
a =] )
25 2y Strasberg £ 58 %
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o o o o a a
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Jgees 28  Gradel Gude? Grade3s Gradedb Graded
(BF ] ju] ju] o o o a
TugEs
s274 ET ETr I8 HE
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(1 TFH, YA, Ol=H § AL, 2 medical Tr, 3a: intervention, 3b: operation, 4: ICU care)
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L 4& M &9 H(GIQL: Gastrointestinal Quality of Life Index)
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B 14
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36 257 "
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B o379] AJZAIH0] ClinicalTrials.govoll S-23FAtHNCT02983474). A2 A=
2 Korea Surgical Quality Improvement Program2.& 3o}, 23 KSQIPE 5%
SHIL. ARl et JEE ATolE sielen Am ¥E nit & SESigith

ClinicalTrials.gov PRS

Protocol Registration and Results System

ID: NH16-007

Korea Surgical Quality Improvement Program

Korea Surgical Quality Improvement Program (KSQIP)

This study has been completed.
Sponsor:
National Evidence-Based Healthcare Collaborating Agency

1 by ( Party):
National Evidence-Based Healthcare Collaborating Agency

B Purpose

Protocol Registration Preview

ClinicalTrials.gov Identifier:
NCT02083474

First recarved: December 1. 2016
Last updated: December 5, 2017
Last venfied: July 2017

The member of National Evidence-based Healthcare Collaborating Agency and the planning commitiee of Korean Association of hepato-biliary pancreatic
verifying variables of American College of Surgeons - National Surgical Quality Improvement Program (ACS-NSQIP and National Clinical Database (NCD;
occurrences, postoperative occurrences, and follow-up data to develop post cholecystectomy complication risk model

About 50 surgeons from 19 hospitals have decided to participated in the primary prospeciive study to apply KSQIP to cholecystectomy. The investigators «
each hospital will fill out the case report form. Finally, the investigators will provide a nsk-adjusted surgical risk calcutator and feedback system for reducing

Condition

Intervention

Cholecystectomy

Procedure/Surgery: cholecystectomy

Study Type: Observational [Patient Regisiry]
Study Design’ Observational Study Model: Cohort
Tima Parspective’ Prospective
Target Duration: 1 Month

J2l 13. ClinicalTrials,gov S23}H (1)
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ClinicalTrials.gov o o EREN

A sarvice of the U S National Institutes of Healh

Seaich

Advanced Search Help Studlés by Topic  Glossary
Now Available: Final Rule for FDAAA §01 and NIH Policy on Clinical Trial Reporting
Find Studies About Clinical Studies Submit Studies Resources About This Site

Hicme Find Studies > Search Resulis > Siudy Record Detal Texi Sze =

Tl record 161 1 forr  NCTO2983474

Had Refurn o List MNexd Study

Korea Surgical Quality Improvement Program (KSQIP)

This study |8 enrolling participants by Invitation only, Clinical Trials.gov Identifier:
NCTO2083474

Sponsor:

National Evidence-Based Healthcare Collaborating Agency First received December 1, 2016

Last updated. December 7, 2016
Last verified: December 2016
oy of Changes

Information provided by (Responsible Party):
National Evidence-Based Healthcare CoRaborating Agency

Full Text View Tabular View No Study Results Posted Disc ke El How 1o Read a Study Record

P Purpose

The member of National Evidence-based Healthcare Collaborating Agency and e planning committee of Korean Association of hepato-biliary
pancreatic Surgery estabished the protocol of Korean Surgical Quality improvement Program (KSQIP) with verifying variables of American
CoBege of Surgeons - National Surgical Quality Improvement Frogram (ACS-NSQIF and National Cinical Database (NCD) of Japan
demographics, preoperative Information, laboratory values, operation finding, general occurfences, postoperative occurrences, and follow-up
dalta 1o dévelop post cholécystectomy complication risk model

The 50 surgeons from 20 hospials have decided 10 participated in the primary prospective study 10 apply KSQIP 10 cholecysteciomy The
investigators developed web-based database system (hilp /Awaw ksqip orgigh) and surgical clinical reviewer of 2ach hospial will il out the case
report form. Finally, the investigators will provide a nsk-adjusted surgical nsk calculator and feedback system for reducing comphcation

Condition Interveniion

Cholecystectomy Procedure: cholecystectomy

72 14, ClinicalTrials.gov SE31H (2)

5.2. XAHHAIX} E2

H A& RAR AN off9] Zloll s Argetlal, HA #E9] 4= 3,000
Yoz Moyt HoAdTIALY AETAE BARAE B dEY dHSS
o 0.4%= 7Pgsto] Agotglet. ZAMN ALY 582 thrldolA FH9R dE mjot
o 5 UrE HoEe Algsich

A3 AAPE S T A2 AW EFE tUdobA Uehid, 2 138Z B
3] @2H](0dds ratio)® 1.9(95% CI: 1.82-2.03,p-value{0.001)7)E 2-&3hH §-04
& 0.05904 & HEY 072 BRE ATHIAE Ao I #E 5 Ao}

7) Levi D Procter et al. General surgical operative duration is associated with increased
risk-adjusted infectious complication rates and length of hospital stay. American College of
Surgeons. 2010. Jan;210(1):60-65.
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St WHHOT YRS FHFS R eriel, 93 Husel Fa
29 A% oF 0.4%9 WAUS TAZ ALY AANYL 5T 52 75 AT

RESE APt B2 5 Aol G power v3.1.9.28 ARESHYIT

EAAE FARYY M= 1.9, 8 FHF WBE 0.4%, F4+F 0.05, HEH
A 078 BXE A" BE $E 235990, 29F 2 A Kk 1Eoto]
3,0008<% BEHNGORE siglch. AA A9 80%E BFAY ARE, 20%E AI5E
RIS 93t HAE ZAR(SF 70089)Z H-8ol7|=2 Aot A B3 1E9] 989l
AE QzH] 9 hEF WAEC] e AolstA YEhd, Y JAdS EYE HE &
H371E et BAFE Agstgon, THFS HEREE JPgeta AA FEH &
EWW Uehts 53t 2718 B9 25 239 A88S 4o, Y Ag49

TAE SHEP|Z AT

- %%Xéﬂl% AR Fol7]E: ThdollA] HASH A3 H 8, FPRDE &
el A

- A7IE b2 F8 &0 FHEo] FEAES Aok 4%, 184 HTE A+
A}, Edete] AGEAAY A= g HdEAES e qAHYU dKEE
2 PRt T AR, A oo FYotA] 2 ATt

AFHos WA Are YNEHEA Aot o Qw78 Aag A
ot P71t FE71EA ] YHSEE St Are AT JRVISS Bof o
ofotal, mulskAY 49 A3}t o] e SHEel Eag FHY ARe & WY
391 Aol HES HARHEE ot $% doleg I3 & F FHEoof of
£ A=E £& ARt 45 TE AT AL olglth

£ Ate A ARE £PtERE AR £4 AR ofF Fof7]He] IRB
SRIYRRE R4 3,00087F 422 QAR oiylth. BHNIAY = Holdm
2ol Ak FA Fa1, 7|FER APH oz nAT ¢+ YEF Sk

¢

l>

N

8) d, AH, 1Y, 547 FEAE 50099 TS Yllol digt 1F. dishiAIEEAFLlaE 3] A
200194715p.8-15.
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H 6. AR 7IMES

7INEY n (%)
o == 1,200 (45.9
oy 1,413 (541
Q1T AfsletH 65| O]2t 1,918 (734
£4 A 654 O 695 (26.6
mean+sd 55.0 +14.6
B} ¢ A0 EY Uz 9 0.3)
T o4 & E= Murphy's sign 1,436 (55.0)
(Chief IE 287 (1.0)
complaint) a8 42 (1.6)
CIE| 2,080 (79.6)
Ue Z2
Sz 533 (20.4)
3 o8 190 (7.3)
7|(cm) mean+sd 163.3 +8.8
2F(kg) mean+sd 66.2 +12.9
— 30kg/t D[t 2,39 ©1.7
va/r 30kg/m OfA 218 8.3
o (kg/m) mean +sd 2.7 +3.8
T=r £ oy HIE/ 2715 2,226 (85.2
LINE= Sl SHI=A 387 (14.8
228 A 739 (28.3
I B 2= FE US 655 (251
(7S] 1,995 (76.3
._ (RS 508 (194
T IS RAZALE =
ISHOESH 258 57 2.2)
(ECOG) 3% 10 (15)
4 13 0.5)
HEUA UAS 12 4.3 10
et 705 (27.0 0
25 22 0.9 0
M= 18 0.7) 0
NEHES
BNNHINSUSIS(PCI) A= 31 (1.2) 0
HeEURSI=(CABG) =8 13 0.5 0
7|EF AR Eet 113 4.3 0
55 =ct 26 (1.0) 0
2= M = I 8 0.3 0
T mst
2= M USSEI| AE 1 0.0) 0
D HA S HEZHCOPD) 39 (1.5) 0
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JIMEd n (%) e
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et 24 015N BY 6 0.2 0
He 85 421 (16.1) 0
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b 312 (11.9) 0
AEH 25 (1.0 0
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s = 8 0.3
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28 1,312 (50.2)
ASA T 33 229 (8.9 0
43 9 0.3
58 1 0.0)
0|2|XIZ& 4 Mirizzi syndrome) Of 43 (1.6) 0
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(Cholecystoenteric fistulas)
201X 71745} 74 (2.9 0
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T 2RIAE DY M3t
2 A% FPRALS s U B 44 F THF RS A
G PET WEE HES] U DA 2AAY SRRNE YR o
49 o710 5 FIUAS BAS ol T ol -
oz apigon], 39 Fuol uet vg #& so] A=W ©ole| FTAEE L A
Wi 4SS, 2 FA] 4 T A TALAE Sl S
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EAAE ARYE Fo F% %P Alo*ﬁi AUCE 7|08 9udie Ae A+
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03842 7V W o|Zee Holb pusroz Utk A4l FuEY shiel A
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