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Table 1. Grade Recommendations Assessment?®

Grade of recommendation

Clarity of risk/benefit

Quality of supporting evidence

Implications

1A

Strong recommendation,
high-quality evidence

1B

Strong recommendation,
moderate-quality evidence

1C

Strong recommendation,
low-quality, or very
low-quality evidence

2A

Weak recommendation,
high-quality evidence
28

Weak recommendation,
moderate-quality evidence

2C

Weak recommendation,
low-quality, or very
low-quality evidence

Benefits clearly outweigh risk and burdens,

Benefits clearly outweigh risk and burdens,

Benefits closely balanced with risks and

Benefits closely balanced with risks and

from observational studies

strong evidence from observational studies

Benefits clearly outweigh risk and burdens, Observational studies or case series

observational studies

observational studies

Uncertainty in the estimates of benefits, risks, Observational studies or case series

RCTs without important limitations or overwhelming evidence

RCTs with important limitations (inconsistent results, methodological

flaws, indirect analyses, or imprecise conclusions) or exceptionally

RCTs without important limitations or overwhelming evidence from

RCTs with important limitations (inconsistent results, methodological
flaws, indirect, or imprecise) or exceptionally strong evidence from

and burden; benefits, risk, and burden may
be closely balanced

Strong recommendation, applies to most patients
in most circumstances without reservation

Strong recommendation, applies to most patients
in most circumstances without reservation

Strong recommendation but subject to change
when higher quality evidence becomes available

Weak recommendation, best action may differ
depending on the patient, treatment circumstances,
or social values

Weak recommendation, best action may differ
depending on the patient, treatment circumstances,
or social values

Very weak recommendation; alternative treatments
may be equally reasonable and merit consideration

Table 2. Strength of Recommendation and Quality of Evidence

Assessment

Type of evidence

Grade A
Grade B
Grade C
Quality of evidence
Level |

Level Il

Level llI

Strength of recommendation

Good evidence to support a recommendation for use
Moderate evidence to support a recommendation for use
Poor evidence to support a recommendation

Evidence from at least 1 properly designed randomized,
controlled trial

Evidence from at least 1 well-designed clinical trial, with-
out randomization; from cohort or case-controlled ana-
lytic studies (preferably from >1 center); from multiple
time series; or from dramatic results of uncontrolled
experiments

Evidence from opinions of respected authorities, based
on clinical experience, descriptive studies, or reports of
expert committees
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Table 3. International Classification of Disease, 10th Revision Codes

ICD-10 codes

Gastroduodenal perforation K25.1,K25.2,K25.5,K25.6,K26.1,K26.2,K26.5, K26.6 (with Japanese verification)

Appendicitis perforation K35.0, K35.1 (with Japanese verification)

Small intestinal diverticular perforation K57.0,K57.8,K57.1+K63.1, K57.1+K65.X, K57.1+K63.0, K57.9+K63.1, K57.9+K65.X, K57.9+4K63.0
Colon diverticular perforation K57.2,K57.3+K63.1, K57.3+K65 .X, K57.3+K63.0

Strangulated ileus perforation K56.2

Intestinal ischemia perforation K55.0, (with Japanese verification)

Cholecystitis necrotic or perforation K81.9,K80.0, K80.1, K81.0, K80.4, K82.2 (with Japanese verification)

Acute obstructive suppurative cholangitis K83.0, K80.3 (with Japanese verification) and extracted in Japanese

Idiopathic lower intestinal perforation K63.1,K63.0

11



WH9E 2 KEIGEIBZFLIZBT 2 F FEO i (Hartmann F47 vs. —HIBIWAE97)

Table 4. International Classification of Disease, 10th Revision Codes

Disease and procedure category

ICD-10 codes

Myocardial infarction

121.X,122.X,125.2

Chronic heart failure

143 .X,150.X,1099,111.0,113.0,113.2,125.5,142.0,142.5-9,
P29.0

Peripheral vascular disease

170.X,171.X,173.1,173.8-9,177.1,179.0,179.2,155.1, 155 .8-
9,795.8-9

Cerebrovascular disease

16X, G45.X, G46.X,H34.0

Chronic pulmonary disease

J4X,J60.X-J67.X

Rheumatic disease

MO05.X,M06.X, M32.X-M34.X,M31.5,M35.1, M35 .3,
M36.0

Peptic ulcer disease

K25.X-K28.X

Diabetic mellitus with no
complication

E10.0-1,E10.6,E10.8-9,E11.0-1,E11.6,E11.8-9,E12.0-1,
E12.6,E12.8-9,E13.0-1,E13.6,E13.8-9,E14.0-1, E14.6,
E14.8-9

Diabetic mellitus with
complication

E10.2-5,E10.7,E11.2-5,E11.7,E12.2-5,E12.7, E13.2-5,
E13.7,E14.2-5,E14.7

Liver dysfunction mild

B18.X,K73.X,K74.X,K70.X,K71.3-5,K71.7,K76 .0,
K76.2-4,K76.8-9,7294 .4

Liver dysfunction severe

185.X,186.4,198.2,K70.4,K71.1,K72.1,K72.9,K76.5-7

Renal dysfunction

N18.X,N19.X,112.0,113.1,N03.2-7,N05.2-7, N25.0,
749.0-2,794.0,799.2

Hemiparaplegia

G81.X,G82.X,G04.1,G11.4,G80.1,G80.2, G83.X

Dimentia

F00.X-03.X, F05.1, G30.X,G31.0,G31.1

Diverticular disease

K57.2,K574,K57.8,K57.3,K57.5,K57.9

Colon carcinoma

C18.2-9,C19.X,C20.X

Inflammatory bowel disease

K52.0,M35.2,K50.1, K50.8, K50.9

Iatrogenic or foreign objects

T18.4,T18.5,T18.9, T81.2

Infectious disease K93.0, A18.3
Ischemic disease K55.0,K55.1,K55.9
Ileus K56 .X

Data not provide K63.1

Perforation K63.1,K65.0
Disseminated intravascular D65 .X

coagulation

Peritonitis K65.X

Trauma S3X

Complications

Bleeding T811 (with Japanese verification)

Postoperative ileus

K913

Abdominal wall dehiscence

T813 (with Japanese verification)

Wound infection

T814 (with Japanese verification)

Stoma complications

Stoma stenosis

K914 (with Japanese verification)

Parastomal hernia

K918 (with Japanese verification)

skin erosion

Mucocutaneous separation with

L309, K914 (with Japanese verification)

Stoma prolapse

T818, K914 (with Japanese verification)

Medical Compications

Acute myocardial infarction

121.X

12




Table 4(Continued). International Classification of Disease, 10th Revision Codes

Disease and procedure category | ICD-10 codes
Pulmonary embolization 126.9
Deep venous thrombosis 180.2
Stroke 163.X
Intracranial hemorrhage 161.X
Urinary tract infection N39.0
Acute renal failure N17.X
Pneumonia J15.X
Acute respiratory distress J80.X
syndrome

Lung edema J81.X
Ventilator-associated pneumonia J95.8
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IRVEBINZ, 1B HIAB DN IRWNGE D ZRILAE D BERTER I ERBHEIEL N Z
I EE LS RWATRBMENE X BV, Mo T, AT = —XITBIT DGR =k
B— LR AR — MISRET 2 72 DI ARRH B IR = o b e — LB %
TG L Ule, BHMEIRENIESEDERITMED T A BT A ANZHKD
&, ALY RMEBEGRB KO ZRBIBEE. RILa MO atkhEk, NG
2L, RIBEEZIL, &IMEA Lo 2EIL, IBEELEL, RGBS 2. 85T
PES L <IEZRILMEIRSEESR . SVEPAZEME LIRMEARE K & Lz 2467, YYD = h o
—/WZiE, BRME RN, MEESE T . B S L IERRAVIEE F L) — D&
iz, IMEEE, MHIRT OB SKEEREDMTE (B IIRRI Lo, B = v R
10— /L ORI IEENEE R 2T T EI ML > TEREEZ 2 DO T N—TF25310 7=
(BEERE LIRS HE) o PRICBET 22— NIZUL N2 hhit L7z (D018-00 Al A 558
FE () Fhk=— F 160058310, DO18-00 ML« FE (ZHlK) k= — K

160144710, DO018-00 flE R E (Z D) 53Kk =2— K 160058710) , APBifRE&IC
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K o THli FUSYYE & R B YE IS B L7 2 BED D AL L7 B 1&g
fiE, MOEPE, EANF— L, RHRE R & OBEFRIRR DO APt L 7o BF 1 TER
BRI (Z /0 FE LT 35, ABTRRISIC LV BEORA T IHEIIRE S R s, ABL
PREE DFERMAS DPC TEHAINTZDIL 2014 FENDL TH Y | R TIXZE DOEHN
HETHD EEZ, HRMBEOREE 2014 052 TOMME Lz, ZOHILY
A RT A UFITINTHIMD 20102017 FTHLHZ L x2BEZH L, A RTA

IRBITAE T U AERYMEER-oTREY, Y THd EE 2T,

TR A

FERGRE FIIBENE T TH Y . BIREHEEF LS A B OFMAEMIE 2T L —
varvk L, RIROEERERILET 3~4 BUNICHE O, ORI CHRKREIXZ
DIFRIZFE SN T AEDIEDOE LR VTN E S Il d 5. SUiAmIRAs E Y

TR OFANZ R G LTk A C L EERN S 5720, EHEFEOHEA (5
HH) Ziioxsges Lz, TADL—3 3 COEFRIL. FBATAGEL [FRE %7, B 7
7 B NP IR A PR AEMIR ALY T MCESE TRo@mY pELE 7
Y75 (AN LR) . Trr 4 (BRIREIERZRFSB 77 % 5FR) |
7 3 (FE3IHRET2L) [ Ty 2 BIIEAT—BRHAETIEVIY) | TV
7 1 (Z20fh) . JiisAEMED /¥ % Table 5 127, FEEIZONT, ABREHT
PLEKIOZ v 7 ZRE LTc, BEROFEN G INTWEEEIX, kbEWT 7
AL, ABE1BHESHBEZMKRL, 707 OEEZFM L7, 72, &H
TG SN PUAEAIOREZ 5 2. MEOBEEZ ML Lz, =2 D L— 2 VBRI
T2 OWINE TSRO & EFE LT 09, KETIET - TADL—va v %

RIRIEH L9725 2 & bR Sy, SRR, FRICHZIEEI T, AR E
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TABELIZEREICHARTT « Z 2B L—2 3 VOBEENMIWZ ERHEINTND
B, AABHYREGUE (IR AR AE 72 &) IZZ R OMAEMIC LD RIETH
DTN WRHRR &I L CTHMAEWIED AT MV EMINT D Z LR EEL
SHERE LTHMAMEDOER 2 LR WNWI T T T 4 ALind B, > THE
AW T, ZEOMAEMEREST HZ L Tl A=A L—va a2 T 5
CENBEOTRUELEENHLIEAD EBER T, 127 « =2 AAL—a VT
BEBEADTZDTYH H 2 NRCHIBO T o F A 47T AxEL ISR (HE
HEAHEPLZ RN ZOITH2> 60 THH D, BERBADO % & IIBEE LS5V A6

HbHDLIEMbT AR L— g S EORIREHEHEE & LTHRM L7,

BT 3V —EENIEAE R L OVEI S T, E AT MR X OMEERZE TR LT,
HBEEM X, STROBE A 14.a @ [FLbp 72T — 2 OF Tld, BEMEE25LH T

ZEITETARETH D, | EWVIIFERICESWTHEMERTEDORR L IX Lo

> 39
o

WHEN 72 ibe 7 7 A X BB L, —IRIBIRADRE P 2T 4 v 7 [ERET NV
B L w0, B AR BICAT > CO D ERRIEIE, K0 lEyRYio= ke
—L & BRI B AE IR 2 B IR L L CO D RREMER S Y . D OERE
ZEtembilt, X0 RWIRIRAZBEITIRIE L TO L AR H 5720 T OREHE
TN W TIRBERI O Z O 21T > 7o, BEF B L OYREEMoZEZ T 572
DOIZ, LT OB T MIEZ DIz Film, YN HFERE X =27 (Charlson Co-
mirbidity Index, CCI)®, Eifk L~ A2 27 (Japan Coma Scale, JCS) . APféE (i

PETEREE) | YR 3 b e — VRO, NTRFREGOMEH, AT
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O, FUBAEWEDOMESH (Table5) | 7 w7 ) O, 7o F brote
VO, Varedh o he bREE v CRET 2 O, T I U 0ff
M. ZnvazanFads RO, @i, 3 X OYREEEERL1E 5,

KT Y =%, AR ER, B R TEEEZRL (MR X
O, BHE 2L, SV £ 7o 1 e 22 L. FrR e FEBE 224 . B &
OB (B EE S & 72 13 AL AREE . SEPAZEMELARMEARE 2%) L L
726

YT T N— TR EHEEREENRGWE OJR IR R, AR (firh s L <
AR | s (705K L) | OHFERE (CCI A= 7 10 E) | EEE (WA
NI EE B, PIH OFERMH) | REmElAIoEN (FrvaarFad s Ro
) ICoWTITo= 4, 72, 377N — 7 LIBEMOZEER ST bIT- 7=
4346, WHEMEREENEEIME T A R T A o OHESHIZHE 24674 4Rl 70 kLA 12, CCI A
a7 1Lk, YIAONTIERRER, 910 OFEREH, Z7raanrFad A
DI HLR Ly 1 OORFEZHETHEEITEY A 7L, ZRUSMNIEY X
I LTz, BERBEEG, &Y 27 BEOTHIERYG, 1KY X7 B3 odihks
DRI 24T > T2,

RIKEHTEE B IZ DWW TR, —RIEBIBIREDIR R U AT > 7 [EFE TV &Rt
T ALY EMWT, 5 HHOEENRE LTIMEYIEO A L — =
Y EDBEE G LTc, BT 7 NA—T T b I LT, ZOMITIZR VT, MR IS
PUME SR 2 5 S e o T2 BFIERRAN LT,

JREEHT & U, B RE L R COMM A a7 ~ v F o ST 247 - 72

0, HAA T EZFHT L0, e AT 4 v VEIFET VA AN T, BENEEE
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FUEBASE L, ROHT &R UMNIER A HOWCRE Lz, B shizgmz a7
DFEHERZE 0.2 DRI O Z W, ook, kibfi~ vy Fo 7 afto725, <
v F U T SRR IR O OBE T RONT A%, FEELE 10%8 1
BREMG & e UTe 2, JEENES R 2 T o1 BE LiTh o BRE 2~ v T S8
HAEDY Ay EERN Lz, v~y FIEEAFHICRITT VEEEG S, v
A MEAEFREZHET LTz, BRNETEIADY 27 2L 5% EHERKMAEREH Lz, T
NTOREFWRRE L L. P<0.05 Z#at A AE E L, T X TORMEH#TIE

Stata/MP®/3N—< 5 > 140 (StataCorp, College Station, Texas, USA) Z{#iH L7z,
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Table S. Classification of antimicrobial agents.

[-lactams

7 7 5: carbapenem
7 7 4: antipseudomonal P-lactam

7 7 3: third-generation cephem
Z > 2: ampicillin with f-lactamase inhibitor

7 7 1: other -lactam

biapenem, doripenem, imipenem/cilastatin, meropenem,
panipenem/betamipron

piperacillin, piperacillin/tazobactam, cefepime, cefoperazone,
cefoperazone/sulbactam, cefozopran, cefpirome, ceftazidime

cefbuperazone, cefmenoxime, cefodizime, cefotaxime, ceftriaxone,
latamoxef

ampicillin/cloxacillin, ampicillin/sulbactam

penicillin G, ampicillin, aspoxicillin, cefalotin, cefazolin, cefmetazole,
cefminox, cefotiam, flomoxef, aztreonam

Other antimicrobials

Fluoroquinolones
Aminoglycosides

Lincomycins

Anti—methicillin-resistant Staphylococcus aureus
drugs

Antifungal drugs

Others

ciprofloxacin, levofloxacin, pazufloxacin

dibekacin, gentamicin, isepamicin, kanamycin, tobramycin, Amikacin
sulfate, streptomycin sulfate

clindamycin, lincomycin
vancomycin, teicoplanin, linezolid, arbekacin, daptomycin

amphotericin B, fluconazole, fosfluconazole, itraconazole, miconazole,
voriconazole, micafungin, Caspofungin Acetate

chloramphenicol, fosfomycin, quinupristin/dalfopristin,
sulfadimethoxine, sulfamethoxazole/trimethoprim, anaemetro,
azithromycin, erythromycin, minocycline, tigecycline
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[#17E 2] REBERBZRILICI T 5 T 5O ik (Hartmann £ vs. —HIAIY) A7)
WFFERT 52

2010 4F7 A 1 B 5 2014 4F 3 A 31 H D4 DPC HIRINIZ, ABEREZ KAGE I 28 L
DOBWBHEE LTV D 15 EOBE T, AR B IR EBRIE T 25 0 7= 2 4l
MU, U3k, @il L OBEEM OB A% (ICD-10 =— K, C81-
C96) AT HEEIT, RECTFFIELZ T TV D RERS DR LIz, F
TABEME R (K51) OFBE T, ARIBILI 2R 252 0 2 fREMEN & 5 72 Ok
STz, 612, MG (S30~S39) DBFIL, thoEma BN IMEEZE> TS
AIREMES & 2 T2 RSN LTz, Hartmann FiTOBRIZ/NE A THLFERR 2521 TV D A
FHOHEA Lz, BARTIZ, — RIS TERIGE Z2 LIS 2 — W& i Fifr T3
[EIFEAY N THLFRERR 1T TR, & 2T, X585 % Hartmann FTHE & E BRI A

THLMER 2 D D — BRI BRI D L 72,

TR A
FEFAGE H X 30 B LANOTERSET & Lz, 30 HLUNICAEFRRE L7254 1330 A
WAEGFELEZbDE L THRoTo, V77— T Clx, M=k, BEHEE, KIEM
WiRE (7 a—90, N—F = MR, BOBERR) | BmEREE 1LY
A RTXERVENGE 2R AL & 05 7e 2% BTk LT Hartmann FHHE & —HIHOW&
THEDSECHIG & i LT,

RIKEEIIE H & LT, IR G OHES J O E BRI AOA A2 L7, i
BAPHEIL, ABAOHE. N TATMOAHHE, NEIAOHEIC/HE L TRkl L

2o MIRETRFEN A OWTIE, FEROMEN, NTIRE O/, Frger B
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Bls, MRBAERE, TORIRD 7 —7 WIEHR, F6 K O 7% bR ah IR 1) 4 S AT

L7z,

e & TR
fif a2 = 7 43 #r
Hartmann FHRE & — W AIREOM T 16 1 O A a7~ v F o T &7 72 4
0, fHIM A 27 ZHEFHT D01z, AR (Hartmann Fifi=1,— W &1ii=0) %
WBEKET DR VAT 4 v V7 EIRET VE AW, NIEBITIZU T OBEE R
Z T AR, PERL BEEEEFESL (body mass index, BMI) . DFEZR 4, JFIKE
L JCS. FRFEMEM A NEEEEGREO A, IEEROAE, ¥ A O N TR,
MHOFAEIEEH (R—=I FT7HI JAT RS 7 RLFD
NI Ty vy) , FIHOEIL, IHOT VT I AR, IR 7 )vaarFadg
RO, WEERR RS2y o B XTI O JEREN G A B A K O

B (EENBEROREZ R RE~——) . REEEIXKELT T) -2 DT,
FAE TR X 0 i R 27 OIEERZD 02 LN TRIERH~ v F o 7 %4772
s, AR 3 T HEE ORI (BEEE GV AFHET 272012 C R A FHR L
oo 2HEMITE R T ONT o R EFAMT 5 7o DIRHELZE 10% L 1% Rt & 7 /e
L7z 3052,

JREE AT & U TR A 2 7 50T O —FEC b 2 Wil B EAAHT{E  (inverse probability
of treatment weighting, IPTW) T & fi#4T L 72 354, Hartmann FATRED & A 1L EH A A
a7 Ok, —HWARREOBE L 1 —HA27) OWEIC L > TERF T X

iz,
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fHIf A 2 7 38T Tld, 30 HEETEIG D U 27 7 & 95%(E#EHIX [#(confidence

interval, CD& 2 & L=, 77— 12O T hAEDRE 21T~ 7=, ik HHE
DFAEEIGE Y AT 7L 95%IFFEIX M % VT Hartmann FATEE & — W) &1
OMTHI LTz, £, A ZFMIE & Wilcoxon IEAZFIRE & FHV T, Hartmann

FAHTHE & — RIS T HE O [ THTERE Hia AL E & 52 1 1216 & Wi 2 el L 72,

B ROE
A 2 7 30 T, RESRER IS L DR A T AERV RS 2 LT
RN, Z 2T, MR R 3T T ORI & U TEEARUEIC K DT 21T o 72
55,56
#RFZE % (instrumental variable, IV) & 13, MIE SN TWDHRKEKF (X) . 7D b7
DR (Y) | VRIROBRE R TER (T) LIOEETH-> T, LLFD 3 &iF4
TeT B TH D,
(i) Independence assumption: IV [X X & BHH L 7220,
(i) Non-zero causal effect of IV on Treatment: IV I T & 58 < BE#E 3%
(iii) Exclusion restriction: IV (X T Z /179 2L, BHHE Y ITE L7220,
BEEE L LT, AN TIT o 72O & DHIDO B B 2 e, ZOHIET
X, BIRbE CRBEG LT 2 £ LI-BE-HE2RRSITY 2 MEL, 77 b
71 BEHi 24T 0 FBE OO L DRIDBF AT NI P P 2 BEEE L LT 79,
Z OBAEEE (O L ORIOBHEICHT 2 PR TH) 13 B3 &2 L5
ERETE D, (O EDRIDBEFITHT 2 FMFEIL. ROBEOBRFE T L 1L
BLZRW, (i) O&DRTOBE TS 2 F M FHdd, ROBEOFHFHDOERIC
WELY D, Thbb, UL ORIOBFEICKT 2 T T Hartmann i ThHi
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(X, ARHEIZR O B2 S Hartmann PR ZRILLCF VS LRy, O L DORITO
BET 2 FINFELA —HOAEIR ChiLE, ROBEE L —HIaiz @R s
TN L, (i) & DRTOBEITH T 2 FINFiiE, ROBEOT U
NI BTITE L2, — IS RIEIRT — 4 8 L TFiE 3 5 72 Ol 2GER I
JEERIZE VIR DD, ZD7-d 4 ENT MR DL & L TOE DRTDEHE 1 AFAi
DREEATON - FIRFE 2 B AR & LT,

AFEHTIZIB N T, JEBIEAD 720 & ik O BAF AVHIWT C X 22\ o D PR A H
10 ARG ORPEZ BRI LTz ©, F et Ed O THRIEER ORI ZMFEL, 10 £V
REWGEITHEAEEEN A0 15— &Il L7z o BEER O 28 A2 T 5 72
DI, WEBEONRT U ALFHME L7 2, 30 HAETEIGD Y 27 2L ZD 95%5HX
MAHEET D72, A 27 547 &R U &2 VT 2 B/ RIEZ1T
STee BT IV —EHITEME L S—t T — DT, BRI T RAE & P95 AP
THER LT, AEEOREILHEAMRE T, P<005 ITFE LB T, TXTOHMGHE
HriZ. IBM SPSS /83— 5 > 22 (IBM Corp., Armonk, NY, USA) 3 LU} STATA/MP

14.0 (Stata Corp., College Station, TX, USA) C1T > 7=,

V. #ER

(8750 1] BHEMEEEENRYYEICI T D ERENEER LT & DRSE

WFZEHI R FR T B 51T 41,495 44 OBHEMERE e NIRYLE (B3 23 [FE S A7z (Figure 1),
Table 6,7 (2, FEIFENEEE O LA E CHT - EHEOBREE RO 2R T, YL
A b a = O FHEAUITIEIEN DU 2 5 LR 2 F20 L 72 EBX 16,303 4l

(393%) Th-oT-, EEREEMEOBEIILHEAE#H T, CCIAaTnEL .,
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R B MHESRIERYE (AL 3% ol REEMRAIE IR L RS
FHINE o7z, Table 8,9 1%, TN LIVEGLERNLIS J OWRBIRIA B 0 B 1 5t DB
TR,

R T L CIE, B RO F N IEEMAE L LN TEIA N E -
721926/16,303(5.7%) vs. 1,013/25,192(4.0%); 7 At 1.44; 95%(5FH X[ 1.31, 1.58].
—ALBCIR AR 0 P AT 4 v 7 BRE T /LTl B FEMED TR TEIG I
Ko 7o GHEEFE A > Xt 0.85; 95%(5#HIX[H 0.77,0.95) (Figure 2), F£7-. FEHE
WOV 7 7N =TT Tl R TEE LR 2R 5L & AE Ry (ZRFL) oFBE T
(X, BEEMRA IR & IR CIECHIG A E AN R b/ (Figure 2), ARtk
BRI, R, CCL A 7RIl AL, AEREHR, Zraarsas R
EHTHI T2 7 7N —TRIIIAEEITRD bR o Tz,

ABERRIE EBED Y A7 LAV EMBE DT TIRIT Lo & 25, RlZ R B
Yol @) A7 OWHURYTIE, KPBRAEMRE & MR TR UEIGICAEENR
b (ZEAEFE P<0.001) (Figure 3),

e FEHRE & FEEMERETIX, 5 B B OMMAEDRO=AD L— a2 VEIFIC
AREENED LN G ~A v X 1.56 5 95%{SHEX 1.42,1.72) (Table
10),

H A 2T~y F 2 7o Tld, 41492 DO R a7 ~ > F o 7T PR S
nie (MR a7 OFEERZE 02 {FOBEZE 2 T\ elod, 3 NOBENGITICE
EFNehotz) o CHEIEIT0.68 THY | MM A 27 B —E LICHEDOT Rk 133

7 ADEI T T (Figure 4), R RASEMAE & EFEMAE T, 2 =7 28—
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LI-RBEORNECESICARENDY ., £D VU A7 #1X-09% (95%EFEIX M -1.3,

04 ThoT,
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Figure 1. Flow diagram showing the stratification and selection of patients in the
Diagnosis Procedure Combination database (2014-2016)

Patients with CIAI enrolled from 2014 to 2016 (n = 912,572)

> Age of <18 years (n = 22,951)

Adult patients with CIAI, Age 218 years (n = 889,621)

Trauma (n = 1,286)
> Pregnancy (n = 602)
Cardiopulmonary arrest on arrival (n = 90)

Patients with CIAl without trauma, pregnancy or CPA (n = 887,643)

v

Source control procedure on 2 day 2 (n = 844,930)

Source control procedure on day 1 (n =42,713)

> Not the first admission (n = 1,218)

Eligible patients (n = 41,495)

CIAI, complicated intra-abdominal infection; CPA, cardiopulmonary arrest.
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Table 6. Baseline characteristics of patients with complicated intra-abdominal infection

according to intra-abdominal culture status

All patients No culture Culture
(n =41 495) (n=25192) (n=16 303)

Site of onset

Community-acquired 36,351 (87.6) 22,585 (89.7) 13,766 (84 .4)

Health care-associated 5,144 (12.4) 2,607 (10.3) 2,537 (15.6)
Age (years)* 62.3 (20.2) 59.1 (21.1) 67.1 (17.6)
Male sex 24,246 (58.4) 14,730 (58.5) 9,516 (58.4)
Charlson Co-morbidity Index score

0 32,151 (77.5) 20,304 (80.6) 1,1847 (72.7)

1 2257 (54) 1,172 (4.7) 1,085 (6.7)

2 5421 (13.1) 2,877 (11.4) 2,544 (15.6)

>3 1,666 (4.0) 839 (3.3) 827 (5.1)
Consciousness level

Alert 36,366 (87.6) 22,630 (89.8) 13,736 (84.3)

Delirium 3,707 (8.9) 1,869 (7.4) 1,838 (11.3)

Somnolence 775 (1.9) 367 (1.5) 408 (2.5)

Coma 647 (1.6) 326 (1.3) 321 (2.0)
Cause of infection

Perforation of stomach or duodenum 6,650 (16.0) 3,831 (15.2) 2,819 (17.3)

Perforated appendicitis 17,969 (43.3) 12,773 (50.7) 5,196 (31.9)

Perforation of small intestinal diverticulum 145 (0.3) 65 (0.3) 80 (0.5)

Perforated colonic diverticulum 2,515 (6.1) 1,250 (5.0) 1,265 (7.8)

Perforation of strangulated bowel 732 (1.8) 470 (1.9) 262 (1.6)

Perforation ischaemic bowel 679 (1.6) 375(1.5) 304 (1.9)

Idiopathic lower intestinal tract perforation 4,763 (11.5) 2,578 (10.2) 2,185 (13.4)

Necrotic or perforated cholecystitis 2,456 (5.9) 879 (3.5) 1,577 (9.7)

Acute obstructive suppurative cholangitis 5,586 (13.5) 2971 (11.8) 2,615 (16.0)

Values in parentheses are percentages unless indicated otherwise; *values are mean(s.d.).
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Table 7. Treatment characteristics of patients with complicated intra-abdominal infection

according to intra-abdominal culture status

All patients No culture Culture
Mm=41495) Mm=25192) (n=16303)
Type of source control procedure
Open surgery 32,147 (77.5) 19,742 (78.4) 12,405 (76.1)
Laparoscopic surgery 3,548 (8.6) 2,364 (94) 1,184 (7.3)
Percutaneous transhepatic biliary drainage 5,800 (14.0) 3,086 (12.2) 2,714 (16.6)
Mechanical ventilation 1,189 (2.9) 484 (1.9) 705 (4.3)
Vasopressor use 7,822 (189) 3,846 (15.3) 3976 (24 .4)
No. of antimicrobial agents used on day 1
0 1,200 (2.9) 1,028 (4.1) 172 (1.1)
1 34,734 (83.7) 21,516 (854) 13,218 (81.1)
2 5243 (12.6) 2,529 (10.0) 2,714 (16.6)
>3 318 (0.8) 119 (0.5) 199 (1.2)
Type of antimicrobial agent(s) used on day 1
7 7 5:carbapenem 8,863 (21.4) 3912 (15.5) 4951 (304)
< 7 4: antipseudomonal f3-lactam 8,074 (19.5) 4,149(165)  3925(24.1)
< 7 3: third-generation cephem 1,470 (3.5) 895 (3.6) 575(3.5)
Z > 2: ampicillin with -lactamase inhibitor 1,401 (3.4) 776 (3.1) 625 (3.8)
7 7 1: other -lactam 24,013 (579) 16,077 (63.8) 7,936 (48.7)
Aminoglycoside 1,472 (3.5) 744 (3.0) 728 (4.5)
Fluoroquinolone 128 (0.3) 67 (0.3) 61 (04)
Lincomycin 260 (0.6) 109 (04) 151 (0.9)
Antimethicillin-resistant Staphylococcus aureus 135 (0.3) 45 (0.2) 90 (0.6)
drugs
Antifungal drugs 137 (0.3) 55(0.2) 82 (0.5)
Other 236 (0.6) 108 (0.4) 128 (0.8)
Immunoglobulin use 2,135(5.1) 845 (34) 1,290 (7.9)
Antithrombin use 680 (1.6) 239 (0.9) 441 (2.7)
Recombinant human soluble thrombomodulin use 1,103 (2.7) 403 (1.6) 700 (4.3)
Albumin use 4479 (10.8) 2,042 (8.1) 2,437 (14.9)
Glucocorticoid use 3,181 (7.7) 1,581 (6.3) 1,600 (9.8)
Blood transfusion 1,112 (2.7) 491 (1.9) 621 (3.8)

Values in parentheses are percentages.
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Table 8. Baseline characteristics of patients according to onset of complicated intra-

abdominal infection.

Community- Healthcare-

acquired associated
(n=36,351) (n=5,144)
Microbiological cultures of surgical samples (fluid or pus)
Yes 13,766(37.9) 2,537(49.3)
No 22,585(62.1) 2,607(50.7)
Age, years 604+20.1 750+16.0
Male sex 21,710(59.7) 2,536(49.3)
Charlson comorbidity index
0 28,174(79.0) 3,437(66.8)
1 1,882(5.2) 375(7.3)
2 4398(12.1) 1,023(19.9)
>3 1,357(3.7) 309(6.0)
Consciousness level
Alert 32,924(90.6) 3.,442(66.9)
Delirium 2,534(7.0) 1,173(22.8)
Somnolence 478(1.3) 297(5.8)
Coma 415(1.1) 232(4.5)
Cause
Gastroduodenal perforation 5914(16.3) 736(14.3)
Appendicitis perforation 16,986 (46.7) 983(19.1)
Small intestinal diverticular perforation 127(0.3) 18(0.3)
Colon diverticular perforation 2,145(5.9) 370(7.2)
Strangulated ileus perforation 504(1.4) 228(4.4)
Intestinal ischemia perforation 431(1.2) 248 (4.8)
Cholecystitis necrotic or perforation 1,863(5.1) 593(11.5)
Acute obstructive suppurative cholangitis 4,501(124) 1,085(21.1)
Idiopathic lower intestinal perforation 3,880(10.7) 883(17.2)
Type of surgery (intervention)
Open laparotomy 28481(78.3) 3,666(71.3)
Laparoscopic 3,196 (8.8) 352(6.8)
Percutaneous intervention 4,674(129) 1,126(21.9)
Mechanical ventilation 837(2.3) 352(6.8)
Vasopressor use 5945(16.4) 1,877(36.5)
Number of antibiotics used on Day 1
0 985(2.7) 2154.2)
1 30,676(84.4) 4,058(78.9)
2 4431(12.2) 812(15.8)
>3 259(0.7) 59(1.1)
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Table 8(Continued). Baseline characteristics of patients according to onset of complicated

intra-abdominal infection.

Community- Healthcare-
Acquired Associated
(n=36,351) (n=5,144)
Antimicrobial 7 >7 on Day 1
Z 7 5: Carbapenem 7,039(19.4) 1,824(35.5)
7 7 4: Antipseudomonal P-lactam 6,740 (18.5) 1,334(25.9)
Z 7 3: Third-generation cephem 1,327(3.7) 143(2.8)
7 7 2: Ampicillin with B-lactamase inhibitor 1,216(3.3) 185(3.6)
Z 7 1: Other B-lactam 22,100 (60.8) 1.913(37.2)
Aminoglycoside 1,194 (3.3) 278(5.4)
Fluoroquinolone 115(0.3) 13(0.3)
Lincomycin 214(0.6) 46(0.9)
Anti—methicillin-resistant Staphylococcus aureus drug 91(0.3) 44(0.9)
Antifungal drug 96(0.3) 41(0.8)
Other drug 197(0.5) 39(0.8)
Immunoglobulin use 1,695(4.7) 440(8.6)
Antithrombin use 461(1.3) 219(4.3)
Recombinant human soluble thrombomodulin use 823(2.3) 280(5.4)
Albumin use 3,321(9.1) 1,158(22.5)
Glucocorticoid use 803(2.2) 309 (6.0)
Blood transfusion 2,661(7.3) 520(10.1)

Notes: Total may not be 100% because of rounding off. Data are presented as mean + standard

deviation, n (%), or median (interquartile range).
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Table 9. Baseline patient characteristics according to cause.

Appendicitis . Up per . Low.er . Bilia}ry
Characteristic perforation 1ntest1nfa1 I 1ntest1n.a I 1nfect101.1/
(n=17.969) perforation  perforation perforation
(n=6,650) (n=8,834) (n=8,042)

Microbiological cultures of surgical samples (fluid or pus)

Yes 5,196 (289) 2,819(424) 4,096 (464) 4,192 (52.1)

No 12,773 (71.1) 3,831 (57.6) 4,738(53.6) 3,850 (47.9)
Site of onset

Community-acquired 16,812 (93.6) 5,792 (87.1) 6925(78.4) 6,245 (77.7)

Healthcare-associated 983 (5.5) 736 (11.1) 1,747 (19.8) 1,678 (20.9)
Age, years 50.7 £19.7 62.6+17.2 724 +£14.6 76.6 £11.8
Male sex 10,482 (58.3) 4637 (69.7) 4361 (494) 4,766 (59.3)
Charlson comorbidity index

0 16,010 (89.1) 5,273(79.3) 6,159(69.7) 4,709 (58.6)

1 584 (3.3) 337 (5.1) 904 (10.2) 432 (54)

2 1,106 (6.2) 763 (11.5) 1,329 (15.0) 2,223 (27.6)

>3 269 (1.5) 277 (4.2) 442 (5.0) 678 (8.4)
Consciousness level

Alert 17,382 (96.7) 5,680 (854) 6904 (78.2) 6400 (79.6)

Delirium 504 (2.8) 725 (10.9) 1,288 (14.6) 1,190 (14.8)

Somnolence 57 (0.3) 143 (2.2) 283 (3.2) 292 (3.6)

Coma 26 (0.1) 102 (1.5) 359 (4.1) 160 (2.0)
Type of source control procedure

Open surgery 17,529 (97.6) 4,388 (66.0) 8,682 (98.3) 1,548 (19.2)

Laparoscopic surgery 431 (2.4) 2219 (33.4) 142 (1.6) 756 (9.4)

Percutaneous transhepatic biliary drainage 9.1 43 (0.6) 10 (0.1) 5,738 (71.4)
Mechanical ventilation 60 (0.3) 248 (3.7) 723 (8.2) 158 (2.0)
Vasopressor use 721 (4.0) 1,399 (21.0) 3,851 (43.6) 1,851 (23.0)
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Table 9(Continued). Baseline patient characteristics according to cause.

Appendicitis . Up per . Low.er . Bilia}ry
Characteristic perforation 1ntest1n.a I 1ntest1n.a I 1nfect101.1/
(n=17.969) perforation  perforation perforation
(n=6,650) (n=8,834) (n=8,042)

Number of antimicrobial agents used on Day 1

0 323 (1.8) 234 (3.5) 355 (4.0) 288 (3.6)

1 16,372 (91.1) 5,641 (84.8) 7,070(80.0) 5,651 (70.3)

2 1,226 (6.8) 727 (10.9) 1,316 (149) 1,974 (24.5)

>3 48 (0.3) 48 (0.7) 93 (1.1) 129 (1.6)
Type of antimicrobial agent(s) used on Day 1

7 7 5: Carbapenem 1,173 (6.5) 1,513 (22.8) 4371(49.5) 1,806 (22.5)

7 7 4: Antipseudomonal P-lactam 1,321 (7.4) 976 (14.7) 1,309 (14.8) 4,468 (55.6)

~ 7 3:Third-generation cephem 713 (4.0) 161 (2.4) 197 (2.2) 399 (5.0)

7 7 2: Ampicillin with B-lactamase inhibitor 342 (1.9) 454 (6.8) 191 (2.2) 414 (5.1)

7 7 1: Other B-lactam 15,120 (84.1) 3984 (599) 3,615(40.9) 1,294 (16.1)

Aminoglycoside 59 (0.3) 13(0.2) 15(0.2) 41 (0.5)

Fluoroquinolone 51(0.3) 19 (0.3) 33(04) 1,369 (17.0)

Lincomycin 99 (0.6) 26 (0.4) 83 (0.9) 52 (0.6)

Anti—methicillin-resistant Staphylococcus aureus drug 10 (0.1) 12 (0.2) 63 (0.7) 50 (0.6)

Antifungal drug 2 (<1) 70 (1.1) 59 (0.7) 6 (0.1)

Others 78 (0.4) 13 (0.2) 54 (0.6) 91 (1.1)
Immunoglobulin use 132 (0.7) 270 (4.1) 1,353 (15.3) 380 (4.7)
Antithrombin use 24 (0.1) 79 (1.2) 429 (4.9) 148 (1.8)
Recombinant human soluble thrombomodulin use 37(0.2) 88 (1.3) 616 (7.0) 362 (4.5)
Albumin use 325 (1.8) 958 (14.4) 2,759 (31.2) 437(5.4)
Glucocorticoid use 909 (5.1) 491 (7.4) 1,282 (14.5) 499 (6.2)
Blood transfusion 52 (0.3) 295 (4.4) 569 (6.4) 196 (2.4)

Data are presented as mean + standard deviation for age, and n (%) for other variables.
Sums of percentages may not necessarily be 100% because of rounding off.
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Figure 2. Adjusted odds ratios for in-hospital death between the culture and no-culture groups for all
patients and in subgroup analyses

No. of events / total (%)
. . Interaction
Non-culture Culture Adjusted odds ratio (95% ClI) P value
. rou rou
Main analysis group group
All patients 1,013/25,192 (4.0) 926/ 16,303 (5.7) - 0.85 (0.77 to 0.95)
Subgroup analyses
Cause
Appendicitis 26/12,773 (0.2) 33/5,196 (0.6) 1.26 (0.65t0 2.44) 0.014
Upper gastrointestinal perforation 165/3,831 (4.3) 175/2,819(6.2) —— 0.99 (0.75 to 1.30)
Lower gastrointestinal perforation 604 /4,738 (12.8) 467 /4,096 (11.4) —— 0.78 (0.67 to 0.91)
Biliary tract infection / perforation 218/3,850 (5.7) 251/4,192 (6.0) —— 0.81 (0.65 to 0.995)
Site of onset
Community-acquired 737122,585 (3.3) 674/13,766 (4.9) - 0.86 (0.76 10 0.98)  0.536
Healthcare-related 276 /2,607 (10.6) 252/ 2,537 (9.9) —— 0.81 (0.65 to 0.999)
Age 270 years
Yes 823/9,247 (8.9) 727/8,126 (9.0) - 0.84 (0.751t0 0.95)  0.147
No 190/15,945 (1.2) 199/8,177 (2.4) —0— 0.84 (0.66 to 1.06)
Charlson comorbidity index 21
Yes 481/4,888 (9.8) 468/4,456 (10.5) —— 0.89(0.77t01.03)  0.824
No 532/20,304 (2.6) 458/ 11,847 (3.9) —— 0.82 (0.70 t0 0.97)
Mechanical ventilation
Yes 127 /484 (26.2) 154 /705 (21.8) - 0.70 (0.51t00.96) 0.174
No 886/24,708 (3.6) 772/15,598 (5.0) - 0.86 (0.77 to 0.97)
Vasopressor use
Yes 655/3,846 (17.0) 634 /3,976 (16.0) - 0.83(0.73t00.96)  0.392
No 358/21,346 (1.7) 292/12,327 (2.4) —— 0.86 (0.72 to 1.02)
Glucocorticoid use
Yes 159/1,581 (10.1) 214/1,600 (13.4) —H 0.93(0.71t0 1.23)  0.499
No 854 /23,611 (3.6) 772/14,703 (4.8) - 0.83 (0.74 t0 0.94)
0.2 0.6 1 14 18 22 26
Favors culture Favors non-culture

Odds ratios with 95 per cent confidence intervals were estimated from a generalized linear mixed-effect logistic model and

a random intercept per hospital adjusted for: age, sex, Charlson Co-morbidity Index score, consciousness level, site of
disease onset, type of procedure for controlling source of infection, mechanical ventilation use, vasopressor use, type of
antimicrobial agent, immunoglobulin use, antithrombin use, recombinant human soluble thrombomodulin use, albumin use,
glucocorticoid use, blood transfusion and hospital identifiers. *Values in parentheses are percentages.
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Figure 3. Adjusted odds ratios for in-hospital death between the culture and no-culture groups
according to site of onset and disease severity

No. of events / total (%) Adjusted odds ratio (95% Cl) Interaction
Non-culture Culture P value
group group
Subgroup analyses
Community-acquired 'Lr‘fe°t'.°” 19/12,398 (0.2)  12/5,101 (0.2) = 0.76 (0.32t0 1.81) < 0.001
ow risk
Community-acquired J:;ehc?iZE 718/10,187 (7.1) 662 /8,665 (7.6) - 0.86 (0.75 to 0.97)
Healthcare-associated infection 276 /2,607 (10.6) 252/2,537 (9.9) —— 0.81 (0.65 to 0.999)
0.1 0.4 0.7 1 13 16 19
Favors culture Favors non-culture

Odds ratios with 95 per cent confidence intervals were estimated from a generalized liner mixed-effect logistic model and a
random intercept per hospital adjusted for: age, sex, Charlson Co-morbidity Index score, consciousness level, site of onset
of disease, type of procedure for controlling source of infection, mechanical ventilation use, vasopressor use, type of
antimicrobial agent, immunoglobulin use, antithrombin use, recombinant human soluble thrombomodulin use, albumin use,
glucocorticoid use, blood transfusion and hospital identifiers. *Values in parentheses are percentages.

Table 10. Association between taking an intra-abdominal culture and escalation of antimicrobial agents
on day 5

Proportion with antimicrobials
escalated on day 5*

No culture Culture Adjusted odds P for
ratiot¥ interaction

1091 of 24,511 1154 of 16,280

All patients 45) (7.1) 1.56 (142,1.72)
Cause of infection <0.001
Appendicitis 325 0f 12,572 (2.6) 341 of 5,194 (6.6) 2.58 (2.17,3.07)

Upper gastrointestinal perforation 278 of 3,688 (7.5) 2720f2,814(9.7) 1.29 (1.06,1.57)
Lower gastrointestinal perforation 309 of 4,548 (6.8) 310 04,088 (7.6) 1.21(1.02,1.44)
Biliary tract infection / perforation 179 of 3,703 (4.8) 231 0f4,184 (5.5) 1.12(0.90, 1.39)

Values in parentheses are *percentages and 195 per cent confidence intervals. A total of 704 patients who did not use
antimicrobial agents on day 1 were excluded. £Estimated from generalized linear mixed-effect logistic model and a random
intercept per hospital adjusted for: age, sex, Charlson Co-morbidity Index score, Japan Coma Scale score, site of disease
onset, type of source control procedure, mechanical ventilation use, vasopressor use, type of antimicrobial agent,
immunoglobulin use, antithrombin use, recombinant human soluble thrombomodulin use, albumin use, glucocorticoid use,
blood transfusion and hospital identifiers.
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Figure 4. Absolute standardized differences for baseline covariates comparing the culture and

no-culture group before and after matching.

Demographic characteristics

Site of onset

Health care-associated

Age, years

Male sex

Charlson comorbidity index

1

2

23

Consciousness level

Delirium

Somnolence

Coma

Cause

Upper gastrointestinal perforation

Lower intestinal perforation

Biliary tract infection

Type of source control procedure
Laparoscopic surgery

Percutaneous transhepatic biliary drainage
Mechanical ventilation

Vasopressor use

Type of antimicrobial agent(s) used on Day 1
Rank 5: Carbapenem

Rank 4: Antipseudomonal B-lactam

Rank 3: Third-generation cephem

Rank 2: Ampicillin with B-lactamase inhibitor
Rank 1: Other B-lactam

Aminoglycoside

Lincomycin

Anti—-methicillin-resistant Staphylococcus aureus drugs
Antifungal drugs

Immunoglobulin use

Antithrombin use

Recombinant human soluble thrombomodulin use
Albumin use

Glucocorticoid use

Blood transfusion

K 2

"V

<>Unmatched samples
4 Matched samples

Standardized Differences
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Figure 5. Study flow diagram detailing the stratification and selection of patients with
colorectal perforation in the 2010-2014 Diagnosis Procedure Combination database.

17100 Colorectal perforated patients

8600 excluded

60 - age < 15 years
4349 - no emergency admission
3892 - no emergency surgery
91 - laparoscopic surgery
> 27 - malignant neoplasms (lymphoid,
hematopoietic, related tissue)
30 - ulcerative colitis
147 - abdominal injury
4 - created ileostomy

A 4

8500 eligible patients
I

A 4 A\ 4

3045 Primary Anastomosis 5455 Hartmann’s Procedure

Propensity Score Matching

2800 Propensity score-matched 2800 Propensity score-matched
Primary Anastomosis group Hartmann’s Procedure group

38



TABLE 11. Baseline Patient Characteristics in the Unmatched and Propensity Score-Matched

Groups.
Unmatched groups Matched groups
Primary Hartmann’s Primary Hartmann’s
Anastomosis Procedure SD, Anastomosis Procedure SD. %
mn=3,045) @M=5455) % ®m=2800) (n=2:800) ’
n(%) n(%) n(%) n(%)
Age, years
15-59 745(24.5) 779(14.3) 260  503(18.0) 567(20.3) -5.8
60-69 542(17.8) 1,130(20.7) -74  542(194) 519(18.5) 2.3
70-79 836(27.5) 1,646(30.2) -60  835(29.8) 804(28.7) 24
>80 922(30.3) 1,900(34.8) -9.6  920(32.9) 910(325) 09
Sex male 1,680(55.2) 2,538(46.5) 17.5 1460(52.1) 1463(52.3) -04
Body Mass Index category, kg/m2
<185 546(179) 1,000(18.3) -1.0  528(18.9) 495(17.7) 3.1
18.5-24.9 1,696(55.7) 2,992(54.8) 1.8 1,526(545) 1,544(55.1) -12
25-299 382(12.5) 694(12.7) -0.6  339(12.1) 355(12.7) -1.8
=30 85(2.8) 159(29) -0.6 84(3.0) 88(3.1) -0.6
missing 336(11.0) 610(11.2) -0.6  323(11.5) 318(114) 03
Comorbidity Index
0 1,802(59.2) 2982(54.7) 9.1 1566(559) 1,617(57.8) -3.8
1 236(7.8) 517(9.5) -6.1  234(84) 221(7.9) 1.8
2 769(25.3) 1410(25.8) -1.1  763(27.3) 729(26.0) 29
>3 238(7.8) 546(10.0) -7.7  237(8.5) 233(8.3) 0.7
Etiology
Diverticular disease 1,087(35.7) 1,522(279) 168  862(30.8) 894(319) -24
Colon carcinoma 629(20.7) 1,108(20.3) 1.0 624(22.3) 610(21.8) 1.2
Inflammatory bowel disease 23(0.8) 27(0.5) 3.7 22(0.8) 15(0.5) 3.7
Iatrogenic or foreign objects 13(04) 20(04) 0.0 13(0.5) 14(0.5) 00
Ischemic disease 64(2.1) 110(2.0) 0.7 64(2.3) 54(19) 28
Ileus 92(3.0) 174332) -1.2 91(3.3) 79(2.8) 29
Data not provide 1,137(37.3) 2494(45.7) -17.1 1,124(40.1) 1,134(40.5) -0.8
Japan Coma Scale
GradeO (alert) 2,566(84.3) 4420(81.0) 8.7 2323(83.0) 2,345(83.8) -2.2
Gradel (delirium) 280(9.2) 635(11.6) -79  278(9.9) 278(9.9) 0.0
Grade2 (somnolence) 88(2.9) 174(3.2) -1.7 88(3.1) 80(2.9) 1.2
Grade3 (coma) 111(3.6) 226(4.1) 2.6 111(4.0) 97(3.5) 2.6
Disseminated intravascular 390(12.8) 1,009(185) -157 390(139)  397(14.2) -0.9
coagulation
Peritonitis 2,188(71.9) 4,160(76.3) -10.1 2,056(73.4) 2071(740) -14
Mechanical ventilation (day 1) 344(11.3)  602(11.0) 1.0 341(12.2) 302(10.8) 44
Vasopressor (day 1) 1,228(40.3) 2,709(49.7) -190 1,2218(43.5) 1,175(420) 3.0
Blood transfusion (day 1) 650(21.3) 1,347(4.7) -8.1 648(23.1) 608(21.7) 34
Albumin (day 1) 940(30.9) 2,208(40.5) -20.1  938(33.5) 920(329) 1.3
Glucocorticoid (day 1) 483(159) 1,001(184) -6.6  466(16.6) 455(16.3) 0.8
Hospital type (academic) 423(139) 940(17.2) -9.1 422(15.1) 407(14.5) 1.7
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TABLE 11(Continued). Baseline Patient Characteristics in the Unmatched and Propensity Score-
Matched Groups.

Unmatched groups Matched groups
Primary Hartmann’s Primary Hartmann’s
Anastomosis Procedure SD, % Anastomosis Procedure SD, %
n=3,045) (n=5455) n=2800) (n=2800)
n(%) n(%) n(%) n(%)
Saline for intra-abdominal irrigation, ml
<5,000 1,032(339) 1,445(26.5) 162 883(31.5) 503(313) 04
>5,000, <10,000 664(21.8) 1,013(18.6) 8.0 588(21.0) 542(209) 02
>10,000, <15,000 553(18.2) 1,268(23.2) -124 550(19.6) 835(20.5) -22
>15,000 521(17.1)  1,234(22.6) -13.8 521(18.6) 920(18.6) 0.0
missing 275(9.0) 495(9.1) -0.3 258(9.2) 1460(8.7) 1.8

Notes: Total may not become 100% owing to rounding off.
SD indicates standardized difference

Figure 7. Risk difference in 30-day mortality between PA and HP.

. Risk difference
Anal
nalysis 95% Cl
Unadjusted (n=8500) — @ —
PS-matched (n=5600) ——
IPTW (n=17045) ——
IV (n=5563) L 2
5 4 3 2 40 1 2 3 4 56 7 8 9 10 11 12 14%)
Favors PA Favors HP

PS, propensity score; IPTW, inverse probability of treatment weighting; IV, instrumental variable;
PA, primary anastomosis; HP, Hartmann’s procedure; CI, confidence interval.
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Table 12. Patient Characteristics and Covariate Balance for the Pooled Sample and Instrumental Variable Analysis

Pooled groups Instrumental Variable groups
Primary Hartmann's Primary . Hartmann's
. Anastomosis Procedure
Anastomosis Procedure D,  preference preference SD,
(n = 3,045) (n =5,455) % (n = 1,988) (n = 3575) %
n (%) n (%) n (%) n (%)
Age, years
15-59 745 (24.5) 779 (14.3) -26.5 381 (19.2) 629 (17.6) 4.1
60-69 542 (17.8) 1,130 (20.7) 7.6 412 (20.7) 729 (204) 0.7
70-79 836 (27.5) 1,646 (30.2) 6.2 566 (28.5) 1,008 (28.2) 0.7
>80 922 (303) 1,900 (34.8) 10.1 629 (31.6) 1209 (33.8) -4.7
Sex male 1,680 (552) 2538 (46.5) -18.1 959 (482) 1,830 (51.2) -60
Body Mass Index category, kg/m2
<185 546 (17.9) 1,000 (18.3) 2.1 365 (18.4) 634 (17.7) 1.8
18.5-24.9 1,696 (55.7) 2992 (548) -32 ! 1(1) (55.8) 1955 (54.7) 2.2
25-29.9 382 (12.5) 694 (12.7) 03 236 (11.9) 469 (13.1) -3.6
>30 85 (2.8) 159 29 0.0 66 (3.3) 98 (2.7) 35
missing 336 (11.0) 610 (11.2) 1.6 211 (10.6) 419 {117y -35
Comorbidity Index
0 1,802 (59.2) 2982 (54.7) -3.1 ! 18 (584) 29 (56.9) 30
1 236 (7.8) 517 (9.5 34 182 (9.2) 159 (8.7) 1.8
2 769 (253) 1410 (25.8) 43 501 (25.2) 53 (253) -02
>3 238 (7.8) 546 (10.0) 2.3 145 (7.3) 98 (9.1) -6.6
Etiology
Diverticular disease 1,087 (357 1522 (279) -176 617 (310) 1,124 (314) -09
Colon carcinoma 629 (20.7) 1,108 (20.3) 1.2 395 (19.9) 692 (194) 13
Inflammatory bowel disease 23 (0.8) 27 (0.5) -3.7 8§ (04) 21 (0.6) -2.8
Iatrogenic or foreign objects 13 (04) 20 (04) 0.0 6 (0.3) 14 (04) -1.7
Ischemic disease 64 (2.1) 110 (2.0) 0.0 35 (1.8) 80 (2.2) 29
Ileus 92 (3.0) 174 (3.2) 1.7 57 (2.9) 117 (3.3) 23
Data not provide 1,137 (37.3) 2494 (45.7) 15.7 870 (43.8) 1,527 42.7) 22
Japan Coma Scale
Grade0 (alert) 2,566 (843) 4420 (81.0) -94 16? (83.0) 2,867 (80.2) 72
Gradel (delirium) 280 (9.2) 635 (11.6) 8.3 198 (10.0) 419 (11.7) -55
Grade?2 (somnolence) 88 (2.9) 174 (3.2) 24 57 (2.9) 120 (3.4) 29
Grade3 (coma) 111 (3.6) 226 (4.1 32 82 (4.1 169 4.7) 29
Disseminated intravascular coagulation 390 (12.8) 1,009 (18.5) 145 327 (164) 606 (170) -1.6
Peritonitis 2,188 (719) 4,160 (76.3) 9.5 14Z (740) 2,634 (73.7) 0.7
Mechanical ventilation (day 1) 344 (11.3) 602 (11.0) 18.6 241 (12.1) 423 (11.8) 09
Vasopressor (day 1) 1,228 (40.3) 2,709 (49.7) 20.1 920 (46.3) 1,670 46.7) 0.8
Blood transfusion (day 1) 650 (21.3) 1,347 (24.7) 8.7 478 (24.0) 9207 (254) -32
Albumin (day 1) 940 (309) 2,208 (40.5) 195 700 (352) 1,368 (383) -64
Glucocorticoid (day 1) 483 (159) 1,001 (184) 75 371 (18.7) 620 (17.3) 3.6
Hospital type (academic) 423 (13.9) 940 (17.2) 9.2 317 (15.9) 672 (18.8) -7.7
Saline for intra-abdominal irrigation, ml
<5,000 1,032 (339) 1445 (26.5) 2.8 629 (31.6) 1,022 (28.6) 6.5
>5,000, <10,000 664 (21.8) 1,013 (18.6) 0.0 382 (19.2) 711 (199) -18
>10,000, <15,000 553 (18.2) 1,268 (23.2) 04 409 (20.6) 810 (22.7) -5.1
>15,000 521 (17.1) 1,234 (22.6) 0.0 420 (21.1) 724 (20.3) 2.0
missing 275 (9.0) 495 (9.1 1.7 148 (7.4) 308 (8.6) -4.4

Notes: Total may not become 100% due to rounding off.
Abbreviations: SD, Standardized difference.
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Table 13. Postoperative Complications in Propensity Score-Matched Groups

Matched groups
grlmary ) Hartmann’s Risk 95%
nastomosis Procedure .
Difference, Confidence
n=2800) (n=2.800) % Interval
n (%) m (%)
Overall postoperative complications 699 (250) 641 (229) 2.1 (-02t04.3)
Surgical complications
Overall surgical interventions under general anesthesia 235 (84) 129 46) 3.8 (25t05.1)
Anastomotic leak 67 24) - - -
Bleeding 10 04 22 (08 -04 (-091t0-0.0)
Intra-abdominal abscess (requiring surgery) 31 (r.1)y 34 (12) -0.1 (-0.7t00.5)
Intra-abdominal abscess (requiring percutaneous drainage) 60 2.1) 51 (1.8) 03 (-04t01.1)
Postoperative ileus (requiring surgery) 27 (1.0) 11 04) 06 (0.1t01.0)
Postoperative ileus (requiring long-tube drainage) 72 26) 54 (19 06 (-01to14)
Abdominal wall dehiscence 72 26) 89 (32 -06 (-1.5t00.3)
Wound infection 97 35 109 39 -04 (-14t00.6)
Medical complications 247 (8.8) 241 (8.6) 0.2 (-1.3t01.7)
Acute myocardial infarction 10 04 4 0.1) 02 (-0.1t00.5)
Pulmonary embolization or Deep venous thrombosis 10 04 15 (@05 -02 (-06t00.2)
Stroke or Intracranial hemorrhage 22 0.8) 31 (1.1) -03 (-09t00.2)
Urinary tract infection 12 04 8 03) 0. (-02t00.5)
Acute renal failure 100 @6) 95 (B4 02 (-08to1.1)
Pneumonia or Ventilator-associated pneumonia 51 (18 54 (19 -0.1 (-0.8t00.6)
Acute respiratory distress syndrome or Lung edema 60 21 53 (19 03 (-05t01.0)
Stoma complications (Total) - - 69 (2.5)
Stoma recreation or stoma plasty (under general anesthesia) - - 40 (14)
Stoma plasty (under local anesthesia) - - 9 0.3)
Stoma stenosis - - 1 (0.04)
Parastomal hernia - - 7 0.3)
Mucocutaneous separation with skin erosion - - 8 0.3)
Stoma prolapse - - 6 0.2)
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TABLE 14. Postoperative Critical Care Interventions in the Propensity Score-Matched
Groups.

Matched groups

Primary Hartmann’s
Anastomosis Procedure P-value
(n =2,800) (n =2,800)

Vasopressor, n (%) 1,453(51.9) 1,422(50.8) 41
Mechanical ventilation, n (%) 1,219(43.5) 1,223(43.7) 91
CRRT, n (%) 315(11.3) 316(11.3) 97
PMX, n (%) 614(21.9) 632(22.6) 56
Central venous catheterization, n (%) 1,501(53.6) 1,513(54.0) 75
Tube feeding, n (%) 422(15.1) 398(14.2) 36
Oral feeding, n (%) 2,583(92.3) 2,624(93.7) 032
Duration of critical care interventions, days, median (IQR)
Vasopressor 3(1-7) 3(1-6) 018
Mechanical ventilation 4(2-11) 3(2-8) <.001
CRRT 3(2-7) 3(2-5) 33
PMX 2(1-2) 2(1-2) A48
Central venous catheterization 11(6-22) 10(6-18) 002
Interval from admission to starting tube feeding 8(5-15) 6(4-12) <.001
Interval from admission to starting oral feeding 6(5-8) 6(4-8) <.001

CRRT indicates continuous renal replacement therapy; IQR, interquartile range; PMX, polymyxin
B hemoperfusion.
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Table 15. Subgroup Analyses of 30-day Mortality in Propensity Score-Matched Groups

Matched groups
Primary Hartmann’s
Anastomosis Procedure Risk 95 %
No. of No. of Difference. % Confidence
% deaths/ % deaths/ ’ Interval
Total No. Total No.

Age, years

15-59 1.6 8/503 1.2 7/567 04 (-12t02.0)

60-69 4.1 22/542 42  22/519 -0.2 (-2.7t02.3)

70-79 84  70/835 7.5  60/804 0.9 (-1.7t0 3.6)

>80 184 169/920 139 126/910 45 (12t07.9)
Sex

Male 84 122/1460 7.0 102/1,463 14 (-0.6 to 3.3)

Female 110 147/1,340 8.5 113/1,337 2.5 (0.3t04.8)
Etiology

Diverticular disease 42  36/862 4.5 40/894 03 (-22t01.6)

Colon carcinoma 98 61/624 74  45/610 24 (-0.7t05.6)

Inflammatory bowel disease 0.0 0/22 0.0 0/15 0 (-20.4 to0 14.9)

Iatrogenic or foreign objects 0.0 0/13 7.1 1/14 -7.1 (-31.5t0 16.4)

Ischemic disease 297 19/64 204 11/54 93 (-6.6t0 24.1)

Ileus 110 10/91 114 9/79 -04 (-10.5t09.2)

Data not provide 12.7 143/1,124 9.6 109/1,134 3.1 (05t05.7)
Peritonitis 9.9 203/2,056 7.8 162/2,071 2.1 (0.3t0 3.8)
Mechanical ventilation (day 1) 22.0 75/341 19.2  58/302 2.8 (-3.5t09.0)
Vasopressor (day 1) 18.6 227/1,218 14.6 171/1,175 4.1 (1.1t07.1)
Blood transfusion (day 1) 19.0 123/648 153  93/608 3.7 (-0.5t0 7.8)
Glucocorticoid (day 1) 18.7 87/466 134  61/455 53 (0.5t0 10.0)
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