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Development and Evaluation)= AR&-SF3ATE.
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E 1. 2HLZ(level of evidence)

ZAsE esi|
HOEES| 27t Hulist AL
A D10 Ol4e RAHIY &A™ AFRCT) =8 =2 HERREM(meta-analysis) 22 A ZQ!
ESTEH(SR)
B HOEZES| Z2A7t Azjg st 42
D170 OlMO A £3ME SX-UER AT 22 ISE HAe 2 HIRERIQJYHTE(non-RCT)
C HOIEES Z2HIt oLt MEE = gl 89
EEAL ZYHEI T2 W2 3o mEZA
D HUEES 277t YYEEn BEYS 7IHez ot MZ7t A(expert opinion)2l Z<
RCT, randomized controlled trial; SR, systemic review.
B 2. HuSZ(classification of recommendation)
Hilse =0 Hiel H|
Class | ZASEA)D Helo] Hulstn FNZHEOAM LT w2 HIIQ E il
Class lla 2HSEB)Y Mejo| Mg ooty MZHFNA It wALE st
HEQI H1o 32 (Should be considered)
a m TASE(C Z22D)t Helg Mg £ gley, zdEo| &8It g £ A
ass =71l B89l #Hilo] A2 (May be considered)
Class 1II 2HRE(C Z2D)8 AMEE £ gl 2l AUE XaE £ JACHNM HIOEX] ok
TZHHEON SHREIF Z2 A0 F (Is not recommended)
oASES IX|TE HQO| HUSIAHL MR YN 28I w2 ACE HIME HUIOH| HeiM= TFT 8=
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: Combination therapy vs. monotherapy

2. D2UE HF F0] A XEEFHI 2™ Y 20| HlW

: Continuous infusion vs. intermittent bolus injection

3. D=IE TRE0f ofgh Aop7|UAE Al S8 THE 22 THY 719] Hid

: Moderate sedation vs. deep sedation







O2E T oot AS7|LHAIZE Al
SE0EI H=EE0EH Zte] Hlw
Combination therapy vs. monotherapy

i AES “AIAHE HodA AH S HAste AR A Z2RZ | HER
o (combination therapy)o] ZEXEF t=5FoH(monotherapy)¥ Hlmwst] f84 9 A4
of Aol7k Y72 ATt

1) A (patient): £817] WAIH S WOHA YA Aol ekt

2) SAHAKintervention test): ZEXEI} B} FAE] HEFoH

3) "] HAKcomparators): L2 EE THEFolH

4) ez Z3Houtcome):

O

5) AT tAel(study design): FAF9IulA Akl GL(randomized clinical study)

[2] 24 2pY

1. 2SidM HO[E{HO]A 5! HAMO]

FEAAML Ovid-MEDLINE, Ovid-EMBASE, Cochrane Library, KoreaMed (http://www.
koreamed.org), ¥r=rolsh=t dloJE{Ho]A(http://kmbase.medric.or.kr)E ©]-8FTE. A o]
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(SMD, -0.79; 95% CI, -1.03 = -0.55; Pu’ < 0.001; I = 83.39%) [ 2.
Funnel plotollA] B]t%S K ou Egger's regression testol A p-valueZ} 0.00080]014 2
H&K(publication bias)7} AL 4= A& AlAFSHETE whebA] Trim and fill analysisE A1 85}
¥om™, Trim and fill analysis Al% S % (SMD, -0.44; 95% CI, -0.70 - -0.19)& -2]Aof W
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2) SX; QHEREZQF A} THRE

A} W= (SMD, 0.13; 95% CI, -0.26 — 0.52; Pa® < 0.001; I° = 89.63%)¢} QJAF BF=&
(SMD, 0.013; 95% CI, -0.15 = 0.17; Pa® = 0.780; I = 0.00%)= & o+ 7Fo] €23t Xjol7} ¢l
ALt

3) S=AIZE AlEAIZE
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15
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z1.

HE HEREAM 2

" o=
otE =29

HAKA, g | =2t By HYRt T oA AlEd Het=
. P 120
Selfert[,”ZOOO Germany Physician EGD/ERCP
P+MDZ 119
b 25
Moerma[r21], 2004 Belgium Nurse Colonoscopy
P+RF 24
p 50
VanNat[tBa], 2006 USA Nurse Colonoscopy
P+MDZ/F 150
. P 135
Fantl[,4]2007 Italy Anesthesiologist EUS
P+MDZ 135
p 104
Ong,[5?007 India Anesthesiologist ERCP
P+MDZ/K/PTZ 95
. p 45
Paspat[lg]. 2008 Greece Anesthesiologist ERCP
P+MDZ 46
. P 100
H5|eh[,7]2009 Taiwan | Anesthesiologist/Nurse Colonoscopy
P+MDZ 100
p 21
Moerm%}, 2009 Belgium Not described P+RF (TCI) Colonoscopy 18
P+RF (MCI) 18
P 100
Padmanagian, 20091 pustralia Anesthesiologist Colonoscopy
P+MDZ/F 100
p 67
Chur[11, 02]01 2 Korea Non-anesthesiologist ESD
P+MDZ 68
p 104
Lee[,1 ??1 2 Korea Nurse ERCP/EUS
P+MDZ 102
o P 58
Molina |r[11fa2r]1te, 20121 spain | Non-anesthesiologist Colonoscopy
P+MDZ 61

17



X 1. Continued

M1 AR}, LHHE =7t Y YA LI <FH| Aed NI PPN
P EGD 50
P+MDZ/ALF Colonoscopy 60
Cha?i 321014 Taiwan Not described
P EGD 50
P+MDZ/ALF Colonoscopy 60
P 24
Ram'k[‘;‘z] 2015 India Not described P+DEX ERCP 24
P+K 24
. P 40
Alat|si(1e,5]2015 Nigeria Not described Colonoscopy
P+MDZ/F 40
Hsu, 2015 . . P Colonoscopy or 50
[é] Taiwan nurse anesthetist upper Gl —
P+MDZ/F endoscopy 50
. p 35
Ul|an[?,7]2015 Brazil Not described Gl nger —
P+RF endoscopy 70
P 375
Hayt“[’fg] 2015 Turkey Not described P+RF ERCP 150
P+F 245
. P 57
Fassou[ligl], 2015 Greece Not described ERCP E—
P+RF 57

P, propofol, MDZ;, midazolam, RF; remifentanil, F, fentanyl, ALF; alfentanil, PTZ; pentazocin, K;
ketamine, TCl; target-controlled infusion, MCI; manually-controlled infusion, ERCP; endoscopic
retrograde cholangiopancreatography, EGD; esophagoduodenoscopy, EUS; endoscopic ultrasound.
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1,139 records

identified through database

searching

43 records

identified through hand

searching

a8 1.

l

1,182 records

after 20 duplicates removed

l

1,162 records

screened with titles and abstracts

1,120 records excluded

l

42 full-text articles

assessed for eligibility

Excluded (V= 23):
no outcome of our interest
N=17)
not found

l

(N=2)
meta-analysis
(N= 4

19 studies

included for meta-analysis

2y

[oF

o=
TL_?_-I

=
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Study name

Fanti 2007

Hsieh 2009
Moerman 2009(1)
Moerman 2009(2)
Ong 2007
Padmanabhan 2009
Paspatis 2008
Chun 2012

Lee 2012
Fassoulaki 2015
Haytrual 2015(1)
Haytrual 2015(2)
Uliana 2015(1)
Uliana 2015(2)
Molina-Infante 2012
Hsu 2015

Alatise 2015
Ramkiran 2015

Statistics for each study
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Study name Statistics for each study Risk ratio and 95% ClI

Risk  Lower Upper

ratio limit limit
Fanti 2007 1.000 0.000 6386.750
Hsieh 2009 1.000 0.000 6379.507
Moerman 2009 12.486 0.769 202.792 _—
Moerman 2004 7.292 0.968 54.914 —_——
Ong 2007 3.284 1.241 8.691 ——
Paspatis 2008 0.267 0.080 0.893 —a—
Seifert 2000 1.319 0.671 2.593 -
Chun 2012 0.246 0.028 2.147 —_—
Lee 2012 0.874 0.304 2512 —.—
Fassoulaki 2015 0.778 0.429 1.409 . »
Chan2014 (1) 13.000 0.752 224 771 _—
Chan2014 (2) 13.000 0.749 225,747 _—
Hsu 2015 0.375 0.106 1.332 —.—
Alatise 2015 0.975 0.911 1.045 [ ]
Ramkiran 2015 1.000 0.000 6291.919

1.117 0.729 1.711 &

0.01 0.1 1 10 100

Favours Combination Favours Mono
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Continuous infusion vs. intermittent bolus injection

3% o AR A, A4AFH(continuous infusion)o] 718 FFH
(intermittent bolus injection)oll Bl8f #24g LA HPEE W& ¢ Je7/17= AAsHA
1) dd¥ A (patient): TEEE O Fo|Z AP HA| W= W2}
2) A A intervention test): TEEZE A|&HHFH
3) ¥]FGAHcomparators): ZEEE 7+8# HFH

4) 95 Z3Koutcome)

5) A7 tAQI(study design): FAF9IulA Aol GL(randomized clinical study)

[2] 24 1

1. 21 HIO[E{HO]A 3! HAMO]

=AML Ovid-MEDLINE, Ovid-EMBASE, Cochrane Library, KoreaMed, $F=2]gh=+ o]

olfHo]AF o] &Ity Aol A Bl 2 AA e 53] A GAF o] o] Fol R
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1) MEHZ|Z=(inclusion criteria)

A
A

H)

2) HiH|7|Z=(exclusion criteria)

» 5= A¥mon-human) ¥ AYAAE A (pre-clinical studies)
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HEA0

Hu

meREAo] 23 A+E EA4e [ 1ol AABIAH.

4 Xty =&

A F2e ofa] Aol AX SAET Blol Wadt wE Arg wglo] 7]
of, 941 7| AAS Al AWAow B Ao BAS B Aol 4P A2 BAW &
ATt AR 22 280 ATATL EPHoR AMson], UXA ke A Al 39

A7) Wolg Bdje] AR Bt

B Z2EE 4% Z2RE AXIIUIN Z2E TR T R R

2) 3M 2+

A Gre ZREE AEHFHAN ZREE HH AFHa) vjaste] foshA wektt

(RR, 1.82; 95% CI, 1.30 - 2.35; Pen’® = 0.72; I* = 0%).

-

3) TEAZ

WA Z22E ASYFHAN Z22E A4 FFH vlawste] oAl it

SEALE TREE ASYFHIN TREE A ST vjwste] gofshA i
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-0.39; 95% CI, -1.06 — 0.28; Peni® <

OtEE
R WERE T I 7k {23t Xlo]7} ¢IATHSMD,
0.001; I* = 86%)
2. MM SET|A U MEEA SHS
I57A 9 AETA dEEe T oo F foet
1.56; Pani® = 0.97; I* = 0%).
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1. 2 HERENY Z3tE =RE9 F2 EF
HAKMK}, HHAHAE N S0 Regimen
B 0.3 mg/kg + bolus 10 mg (prn)
Newson, 1995 B ¢ bi
1] reast biopsy al Bolus (0.3 mg/kg) + continuous infusion
(50 ug/kg/min, 25-100)
B (MDZ0.05 mg/kg + F 1 u/kg) + 1 mg/kg +

Bennett, 1998 |Dento-alveolar bolus 10-30 mg (prn)

[2] sursery CI (MDZ0.05 mg/kg + F 1 ug/kg) + bolus (1 mg/kg) +
continuous infusion (100 ug/kg/min, 80-120)

B 0.5-1.5 mg/kg + bolus 20 mg (prn)

Gonzalez, 2013 Col
3] olonoscopy CI Bolus (0.5-1.5 mg/kg) + continuous infusion

(3 mg/kg/hr)

(MDZ 3 mg) + 40 mg (bwt <70 kg)/60 mg

B
. (bwt >70 kg), bolus 10-20 mg (prn)
Rlphale] 2012 ERCP, EUS
l (MDZ3 mg) + 1 mg/kg bolus + continuous infusion
(6 mg/kg/bwt) via the Injectomat 2000MC
B (ALF 3.5 mcg/kg + N2O 66% mask) + 30 mg
Brownlie, 1991 Vaginal
[5] termination (ALF 3.5 mcg/kg + N20 66% mask) + continuous
cl . .
infusion (9 mg/kg/hr)
B 2 mg/kg + bolus 0.5 mg/kg (prn)
Cho, 2010 .
[6] Pediatric MRI l Bolus (2 mg/kg) + continuous infusion

(0.3 mg/kg/hr, 0.3-0.5)

B; bolus, Cl; continuous infusion, MDZ; midazolam, F; fentanyl, ALF; alfentanil, Bwt: body weight,
ERCP; endoscopic retrograde cholangiopancreatography, EUS; endoscopic ultrasound, MRI; magnetic
resonance imaging.
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990 records
identified through database

searching

identified through hand

24 records

searching

o

Ho

l

980 records

after 34 duplicates removed

l

980 records

screened with titles and abstracts

l

33 full-text articles

assessed for eligibility

6 studies

included for meta-analysis

ol A4

£

o

=

29

947 records excluded

Excluded (V= 27):
no subject of our interest
(N = 20)
no outcome of our interest
(N= 23)

No RCT (N = 4)

Not found (N= 1)




bolus continuous infusion Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD _Total Mean SD__ Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Bennett 1998 6.03 216 21 7.93 2.82 18 123% -0.75[-1.40,-0.10) -
Brownlie 1991 698 363 20 1247 5.35 20 11.8% -1.18 [-1.85,-0.50) I
Cho 2010 24 0.7 80 3.2 0.7 80 211% -1.14 [-1.47,-0.80) -
Gonzalez-Santiago 2013 157 37.53 95 185 37.53 97  22.4% -0.74 [-1.04,-0.45) -
Newson 1995 745 421 21 96.75 61.7 21 13.2% -0.41 [-1.03,0.20] T
Riphaus 2012 305 155 50 343 123 50 19.2% -0.27 [-0.66,0.12] -
Total (95% ClI) 287 286 100.0% -0.74 [-1.05, -0.44] L 2
Heterogeneity: Tau® = 0.08; Chi*= 13.55, df= 5 (P = 0.02); F= 63% W) + : 1

Test for overall effect: Z= 4.79 (P < 0.00001)

JE 2. & Z2RE ASH0 et 18

2
c

Favours holus Favours Cl

bolus continuous infusion Std. Mean Difference Std. Mean Difference

Study or Subgrou Mean SD_Total _Mean SD__ Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Bennett 1998 36 14 2 1.1 1.1 18 46.3% 1.93[1.15,2.70] -

Newson 1995 2375 1463 21 5 3 21 537% 1.74[1.02, 2.46] -+

Total (95% Cl) 42 39 100.0% 1.82[1.30, 2.35] *

Heterogeneity: Chi*= 0.12, df= 1 (P = 0.72); F= 0% o + : t o

Test for overall effect: Z=6.78 (P < 0.00001) Favours bolus Favours Cl
O 3. X =0 gt &3

bolus continuous infusion Mean Difference Mean Difference

Study or Subgrou Mean SD Total Mean SD__ Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Brownlie 1991 85 27 20 106 41 20 321% -210[-4.25,0.08) —=

Cho 2010 0 0 80 1 2.24 80 Not estimahle

Gonzalez-Santiago 2013 15 6.86 95 16.3 7.65 97 352% -1.30[-3.35,0.75) —

Newson 1995 70.25 161 21 6375 225 21 1.1% 6.50[-5.33,18.33]

Riphaus 2012 19 5 50 23 6 50 31.7% -4.00[-6.16,-1.84) -

Total (95% Cly 266 268 100.0% -2.33[-3.55,-1.11] <

Heterogeneity: Chi*= 5.43, df= 3 (P = 0.14); F= 45% k — t i

Testfor overall effect Z= 3.75 (P = 0.0002) e ons Favoue o 0
O 4. 3=AZH0 chet £

bolus continuous infusion Risk Ratio Risk Ratio

Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Bennett 1998 0 21 0 21 Not estimable

Brownlie 1991 0 20 0 20 Not estimable

Cho 2010 2 80 2 80 9.6% 1.00[0.14,6.93]

Gonzalez-Santiago 2013 7 95 9 97 426% 0.79[0.31, 2.05)

Newson 1995 0 21 0 21 Not estimable

Riphaus 2012 9 50 10 50 47.8% 0.90 [0.40, 2.02]

Total (95% CI) 287 289 100.0%  0.86[0.48, 1.56]

Total events 18 21

Heterogeneity: Chi*= 0.06, df= 2 (P = 0.97); F= 0% b t t t i

Test for overall effect: Z=0.49 (P=0.63) 0.01 MFavours CI1 Favours b;:IJJS 100
J2 5 =571 W MEEA YEo st £33
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. Newson C, Joshi GP, Victory R, White PF. Comparison of propofol administration
techniques for sedation during monitored anesthesia care. Anesth Analg 1995; 81:
486-91.

. Bennett J, Shafer DM, Efaw D, Goupil M. Incremental bolus versus a continuous
infusion of propofol for deep sedation/general anesthesia during dentoalveolar
surgery. J Oral Maxillofac Surg 1998; 56: 1049-53.

. Gonzalez-Santiago JM, Martin-Noguerol E, Vinagre-Rodriguez G, Herndndez-Alonso
M, Duefias-Sadornil C, Pérez-Gallardo B, Mateos-Rodriguez JM, Ferndndez-Bermejo
M, Robledo-Andrés P, Molina-Infante J. Intermittent boluses versus pump continuous

infusion for endoscopist-directed propofol administration in colonoscopy. Rev Esp
Enferm Dig 2013; 105: 378-84.

. Riphaus A, Geist C, Schrader K, Martchenko K, Wehrmann T. Intermittent manually
controlled versus continuous infusion of propofol for deep sedation during
interventional endoscopy: a prospective randomized trial. Scand ] Gastroenterol
20125 47: 1078-85.

. Brownlie GS, Baker JA, Ogg TW. Propofol: bolus or continuous infusion. A day case
technique for the vaginal termination of pregnancy. Anaesthesia 1991; 46: 775-7.

. Cho JE, Kim WO, Chang DJ, Choi EM, Oh SY, Kil HK. Titrated propofol induction vs.
continuous infusion in children undergoing magnetic resonance imaging. Acta
Anaesthesiol Scand 2010; 54: 453-7.
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O2XE ZIE oot ASIIILHAIE A,
‘S TEa ‘{2 T 7ol HjW
Moderate sedation vs. deep sedation

A AES /A 5H AU AIFG A, ‘Fo% A (moderate sedation)' o] ‘22 A
(deep sedation)'¥} H|wste] §RA R FAA Aol =712 AA 6kl
1) diAd3 K patient): Z2EE GO0 2 AA/A 54 A3P|YAIAES W= A
2) ZA A Kintervention test): $5%= %73
3) "X FGAKcomparators): 2> A
4) 2543 outcome)
R4 R UER, OAF RS, S]RAIZE

m QFAA: 7% (recall), AFAEIIE A FHdesaturation)

5) A+ YARI(study design): T2 AT (randomized clinical study)

[2] 24 2pd

1. 21 HO[EHO|A 3! HA0]

EHHAL Ovid-MEDLINE, Ovid-EMBASE, Cochrane Library, KoreaMed, 3r=r2]h== 4]
ol H|o]AE o] &olditt HAol A Bl ¥ AM AFS 5317 feh YA Gl o]Fo|F]
on, AAE HE £ FAEdE Frt= 7] JASHAH. w8 gAE 279 A4 At =
HHo2 AfYstlom, 29O AFA 5 3 oAt o] AQENS H- A o o

Aol E3A7ck.

_

rO
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HFHoR WetrAel Y d7E] 4L [E 1o AAeksr

4 Xty =&

AR 328 o] Aelo] A4 SHTh W] DAY BE 4RE wglel 3] S0t
of, S4 718 MG Aol AWHOR B A UL
Mg AR 2L 239 ATAE SYHOR Agelglon, AN %S A9 A 39

A7) Wolg Bdje] AR Bt

1. a4

off
o
o,
1>
©
L
iy
ret
B
il

B ¥

—_

) SXp HELE S QA PTHEE

3} WFEZ(RR, 0.94; 95% CI, 0.86 = 1.04; Pa® = 0.06; I* = 65%)9F QJAMIEE(RR, 0.35;
95% CI, 0.02 - 6.95; P < 0.001; * = 100%)= 255 WA 2o WA A 508 Ko7}
ATt

2) 3=

GEARNE SR AEAA o F2 ARdE EAAT FATEA Fode fIHMD,

-6.77; 95% CI, -16.21 - 2.67; Pai> < 0.001; I* = 99%).

2. Y

1 714

71 (recallell High HEE 212 Ao o @2 e EAAT SASGA] el ¢l

~
ATHRR, 5.82; 95% CI, 0.51 - 66.48; P’ = 0.11; I* = 60%).
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H 1. 25 HEREM Z3E =252 =2 &%
Regimen
1 AR}, HAHE N e 40| 2LHY
=5& % @42 2
Allen[,1 ]201 > Colonoscopy Fentanyl bolus — propofol TCI BIS
Propofol bolus +
VanNat[tzzi, 2006 Colonoscopy midazolam and/or | Propofol bolus only MOAA/S
fentanyl
Paspatis, 2011 Colonoscopy Midazolam/meperidine MOAA/S

(3]

TCl; target-controlled infusion, BIS; bispectral index, MOAA/S; Modified observer assessment of

alertness/sedation.

186 records 2 records
identified through database identified through hand
searching searching
168 records
after 6 duplicates removed
168 records
= | 126 records excluded

screened with titles and abstracts

42 full-text articles

Excluded (V= 39):

no subject of our interest

assessed for eligibility — i .
no outcome of our interest
N=1)
l not found (M= 1)
No RCT (M= 2)

3 studies

included for meta-analysis

ol M

MO
o

=1
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moderate deep Risk Ratio Risk Ratio

Study or Subgrou Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.3.1RCT

Allen 2015 96 99 99 100 55.3% 0.98[0.94,1.02)

Paspatis 2011 21 262 24 258  29% 0.86 [0.49,1.51)

VanNatta 2006 130 150 48 50 41.8% 0.90[0.83, 0.98)

Subtotal (95% Cl) 511 408 100.0% 0.94 [0.86, 1.04]

Total events 247 171

Heterogeneity: Tau®= 0.00; Chi*= 5.65, df= 2 (P = 0.08); F= 65%
Testfor overall effect: Z=1.18 (P =0.24)

Total (95% ClI) 511 408 100.0% 0.94 [0.86, 1.04]
Total events 247 171

Heterogeneity: Tau®*= 0.00; Chi*= 5.65, df= 2 (P = 0.06); F=65% 'U 2 U=5 1- 3 5
Test for overall effect Z=1.18 (P=0.24) ’ : ) )

Test for subaroun differences: Not annlicable deep sedation moderate sedation

8 2. &XF SEE oiet 38 (forest plot)

moderate deep Mean Difference Mean Difference
or Subyrouj Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
5.1.1 overall
Allen 18 522 99 20 597 100 33.3% -2.00 [-3.56,-0.44] =
Paspatis 3569 459 262 5063 41 258 335% -14.94[1569,-14.19) -
VanNatta 153 52 150 186 55 50 33.2% -3.30 [-5.04,-1.56] -
Subtotal (95% CI) 511 408 100.0% -6.77 [-16.21, 2.67] -

Heterogeneity: Tau®= 69.09; Chi*= 309.45, df= 2 (P < 0.00001); F=99%
Testfor overall effect: Z=1.41 (P = 0.16)

Total (95% Cl) 511 408 100.0% -6.77 [-16.21, 2.67] -
Heterogeneity: Tau = 69.09; Chi*= 309.45, df= 2 (P < 0.00001); F=99% 50 25 0 25 50
Testfor overall effect: Z=1.41 (P = 0.16) moderate deep

Test for subaroun differences: Not annlicable

I8 3. 2FAZH0f et &3

moderate deep Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
3.2.1 overall
Allen 0 99 5 100 39.2% 0.09[0.01,1.64] &
Paspatis 1 262 3 258 216% 0.33[0.03,3.14) —_—
VanNatta 0 150 0 50 Not estimable
Subtotal (95% Cl) 511 408 60.8%  0.18[0.03,0.99] e
Total events 1 8
Heterogeneity: Chi*=0.49, df=1 (P = 0.48); F= 0%
Test for overall effect: Z=1.97 (P = 0.05)
3.2.2 propofol
Allen 0 99 5 100 39.2% 0.09[0.01,1.64] — &
VanNatta 0 150 0 50 Not estimable
Subtotal (95% CI) 249 150 39.2%  0.09[0.01, 1.64] e —
Total events 0 5
Heterogeneity: Not applicable
Test for overall effect: Z=1.62 (P=0.10)
Total {95% CI) 760 558 100.0% 0.14[0.03,0.63] i
Total events 1 13
Heterogeneity; Chi*= 0.70, df= 2 (P = 0.70); F= 0% 5‘002 0?1 1:0 5004

Test for overall effect: Z=2.58 (P = 0.010)

Test for subaroun differences: Chi*= 0.14. df=1 (P = 0.70). F= 0% moderate sedation  deep sedation

JE 4. MaHel: A0 et £18
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Propofol-based sedation (vs. traditional sedation)

T &Rt &=H] 3 Eok

Pre-procedural preparation & assessment

FIE EHEXE Sedation personnel

X

A

o] Zl0|: Level of sedation

:

= E0] 2 Propofol administration techniques

Y =15 Al 2] A ElE:

Surveillance during recovery and discharge
FIE M3 J|=: Sedation-related documentation
O20E A ZYXe] 1= Training in propofol sedation

D2uE Ug 2x)

Issues related to the abuse potential of propofol

KAl ZEAI2E ZH]: Intra-procedural monitoring & equipment
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Propofol-based sedation vs. traditional sedation

dE3doz Wiz obAd(benzodiazepine)/oFHH A (opioid)e] @Y =2 Het 7H8% Fol7t
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of wet 2o AHH o5 ‘Fol&TF-HkE o] T, 52 3
T Q3EE A ol rhoksieh A9 4uhAlE AL A (continuum)?] gelm 2 7 whA 7L
AR ol e BES] FREA b=ttt whebA 2 A AAIuR o] o] A eR 4
A A, dutH o g AYE A AFeole HEH VIERA AHCIEURE, FFokaa
[laryngeal mask airwayD)®] 4§ /5ol wat EEcH2].
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I 1. D=0 akete|o] "ol 740|9 el gt FHol [1]

QFro XX == PNPS|
e e se= 0o e ug B0t
Minimal sedation Moderate sedation . .
L . L Deep sedation General anesthesia
(anxiolysis) (conscious sedation*)
S U2 S| & HIS TEHHOILL 250 S35 % o= A= S5 A=0x vS
=S Tee =< TheH Hr3et AL 8g U
EJIRR0| WS ey ¥ S RPN ES
3 HO 5 [=hud| T =1 = = T = e
7|=RX| g els 7t 20| 22 AE 92 Qs
Y o o SEMHSHHA *XIE
Mzgs I g2 ESESIERSON| Tifﬁ o,g 19 RX|7t ¢t &
OO MO
HEn Vs g¥ els o7 RXI= ool X Xot7t UM Jtset

WA MEBEE 802 JEE TS Z0[Ets O|RE DHSANM o old ARBEX| el Xgk &
Et SfaloM=E A S
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H 2. BAg UM QHo] et ZERE MEY MEXN F 749 7|& HEREA ZAxt
=E M H Zoi ENESIERS N N ZtHs
tssanne | 12T ot i EGSSlonoseoon oo s
Qadeer MA. =1, ypotension, arrhythmia
et al. [13] Lower risk of complications for colonoscopy, but similar risk of complications for other
procedures
19502007 |, 20 RCT I\t timited | EGD, Col Efficacy & side—effect
McQuaid KR, W = 3.918) ot limite , Colonoscopy icacy & side-effects
Laine L [7]
No significant difference in the risk of bradycardia, hypotension, & hypoxemia.
B 22 RCT - EGD, Colonoscopy, . S
Wand D, 1966-2012 (W =1.798) Not limited ERCP/EUS Efficacy & side-effects
et al. [8]
No significant difference in the risk of overall cardiopulmonary complications
Singh H 1980-2007 Variable Not limited | Colonoscopy Efficacy & side-effects
et al. [é] No significant difference in the complication rates
B 6 RCT . Efficacy, hypotension &
Bo LL, 1966-2010 W = 663) Not limited | ERCP hypoxemia
et al. [9]
No significant difference in the risk of hypotension & hypoxemia
B 9 RCT .. ERCP, EUS, Small | Efficacy, hypotension &
Sethi S, 196672013 (W =977) Not limited bowel enteroscopy| hypoxemia
et al. [10]
No significant difference in the risk of hypotension & hypoxemia
. 3 RCT .. Efficacy, hypotension &
Nishizawa T, 1950-2014 (N = 298) Not limited | ESD hypoxemia
et al. [11]
No significant difference in the risk of hypotension & hypoxemia

RCT (randomized controlled trial), EGD (esophagogastroduodenoscopy), ERCP (endoscopic retrograde
cholangiopancreatography), EUS (endoscopic ultrasonography), ESD (endoscopic submucosal dissection).
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1) 28 ® g38#™5(baseline vital sign)

2) O|=0tF|1psts| MAHAE 2F(ASA physical status) [E 1]
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B 1. ORSE0st HRolo| ofst ZRRE TF(ZASH HAOH, MAC) 92 BI9 v

al3|(g7t AE) ZAlst MO (MAC) 2= 7|&

ChstASH |LHAI A (2015) [19] ASA > IV, long/complex procedure, difficult airway
Spanish Society of Digestive Endoscopy ASA > III, long/complex procedure; difficult airway
(2014) [12]

Canadian Association of Gastroenterology S - .
(2008) [20] ASA > II, long/complex procedure, difficult airway
German S3 guidelines - DGVS/DGAI N e .
(2008) [21] ASA > |V, long/complex procedure, difficult airway
ESGE/ESGENA (2010) [22] ASA > IlI, long/complex procedure, difficult airway

American multi-society guideline

- AGA/ACG/ASGE/AASLD (2012) [23] ASA

%

IV, long/complex procedure, difficult airway

DGVS, German Society for Digestive and Metabolic Diseases; DGAI, German Society for Anesthesiology
and Intensive Care Medicine; ESGE, European Society of Gastrointestinal Endoscopy; ESGENA, European
Society of Gastroenterology and Endoscopy Nurses and Associates; AGA, American Gastroenterological
Association; ACG, American College of Gastroenterology; ASGE, American Society for Gastrointestinal
Endoscopy; AASLD, American Association for the Study of Liver Diseases
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gloves, tourniquets, alcohol wipes, sterile gauze pads, intravenous catheters [24-22-gaugel,
intravenous tubing, intravenous fluids, assorted needles for drug aspiration, intramuscular injection,
appropriately sized syringes, tape

J|E2X| 7|2 EH

source of compressed oxygen (tank with regulator or pipeline supply with flow-meter) ,source of
suction, suction catheters, face masks, self-inflating breathing bag-valve set, oral and nasal
airways, lubricant

=R X HEHH

laryngeal mask airways, laryngoscope handles & blades, endotracheal tubes cuffed (6.0, 7.0, 8.0
mm ID), stylet (appropriately sized for endotracheal tubes)

AN o AXF|

I

naloxone, flumazenil

QE'LO FX-[

epinephrine, ephedrine, vasopressin, atropine, nitroglycerin (tablets or spray), amiodarone,
lidocaine, glucose (50%, 10 or 25%), diphenhydramine, hydrocortisone, methylprednisolone or
dexamethasone, diazepam or midazolam
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Al Egt Qld A(bispectral index, BIS), Patient state index (PSD), QIEZX
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o3]of| A Aot A o HA[FE 1], Modified Observer's Assessment of Alertness/Sedation
(MOAA/S) Scale [® 2] [2], Modified Ramsay Sedation Scale [® 3] [3]0] St} n]=tn}| 1}l
oA Zgelet 1o H| dAlel oot By MY I AREH oA T eAHe] 9 &Y
oS ol 7= Aol Atk MOAA/S Scaled oJAETte of4l @A = F7isto] 7hcts)
A AR F JA¢ES F7FE 4 ok Modified Ramsay Sedation Scaled F¥AFAlof|A e
Z8-5}= Ramsay Sedation Scaled o8 AR ALTEHA o] A Zlolg Hrt e}
A TG 4 Q= o] k. MOAA/S scale, modified Ramsay sedation scale, H]=+u}3 3}
Stolofl Al Aoldt Ao Hl @A ko] A= [ 4]0 AAIBHH

Aol Zolg BB WHE % WS A4 A omelo] Ao whet A4s] A
goto] A&/4d £F DY AL I UEA0R A4 FolE WL 2EH: Zlo] F4
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B ARAA AT o HAA o s ARt HEbEA] Ay o)A] 44-60, II-3. TREE 7
ol o3t £37WAE Al Fo= AR F2 WA 2 vlA]oflA e AhA/A 54 497 HjA]
A AL Sk Aol e Y Blaste] @A R, GAF U, YA, A&

ADelE Afel7F gll e, bl oM Als/aa & 71900 HigtolA= Aol7t fidley A

o P H =% Y <% (endoscopic retrograde
cholangiopancreatography, ERCP)°|u WA 253} HAKendoscopic ultrasonography, EUS)
oF 2 Al Al7te] il oA & B of/Ishe Alsollvt ekl 718 XA A&3fok

Shokal farskal Qlube]. ERCPE| 749 BlRtah 22 AL9Ede] SxfoA= 7 3l a3des

AP 4 ok HuEo| gl slAul o]
I¥7s Aote W st 7|e gE 9 9] HXE Ao RN AAAFOR oS A
=& o & dtofof dhtal 7|&stal QItH7Tl.
HE YA A A3 AR <&(endoscopic submucosal dissection, ESD)& 93t AAo|x 223

Z3} olHF A (opioid)E Tl ARESHHAA HiE A9 Zlo]E MOAA/S scale 4-5= 3+ A3t

Sare] Ealo] 24 Pobrhl Budt A7 A QJrHs, ol o] WAHO] Polk o8 Raw 4
AAQl EoR ZAAOR L o Aduo] e ¥ o] 4% FolB ujshui o]t ¢
o Al v & % gtk
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L7le 555 A3 ¢ & IR ES ARSI A9 ZolE £Ed= Zo] Easith
AEHA Algolis AHAlEsAte] A= EA-E A% (catheter ablation of atrial fibrillation)
(10], A9 A )Wt XE<(transcatheter aortic valve implantation, TAVD [11] So4 Z
< Aol Fasirh= AF=o] ik A2 AEIA Al Ao Bt 2 f=welie Als
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I 1. D=0 aete]] FIFHol 7019 Aol gt ol [1]

1 O —
kS X| X == XX
_e=ay Se= £ e zg FAlat
Minimal sedation Moderate sedation . .
L . - Deep sedation General anesthesia
(anxiolysis) (conscious sedation*)
- FHHOIL} E5 53 % = X=30 EZ =20 2
o fat) FHES = 3SS = = So
LIONIIES TEHHN E ERE Heo sy 7o bie oo
N XIIRRI0| WQS B IONES
=] e = = = T = o
7|=RX| gz els >t =%0| 2ER A qo o
N N N HAHMESIH SX|=
Russ | 9y es M| QX ToEopl A 7ol QA7 ot &
Itsd JUS
HEm s | B Sls oo *XIE oo RXIE Xot7t UM s
U MEEH 02 MEME HOSS 0|2t O|fE O &AM O o4 AMREX| $oL, X2 g7
El S3l0ME AL F21 0.
H 2. Modified Observer Assessment of Alertness/Sedation (MOAA/S) Scale [2]
e HIZE
5 THO| UA2n, HAXQI ECZR 0|58 EXS I ZUXNCR #8E
4 7HOl Uon, HMEQlI EOR 0|52 EXe M 2/ B8
3 T|HAE OIL, EAZZE = HENOZ 0|52 20T S
2 TIHMEO|L, B2 A SE7L Ut AH=EE I EtS
1 Zst X=202HEE2S TR00f) Bhe
0 4ot A2 (E22e BHE) B Sls
I 3. Modified Ramsay sedation scale [3]
=5 HASE
1 XX, QM8 7L SREO U= AE
2 Xg=0| U HEXNO|H H23h AH]
3 7|HAMEOIL}, 5 HEFH ©tST
4 SHMEO|L}, OZHS 7HHA R27{L 2 A0 52 28
5 SHYE 0L}, OjZHE 7HHA F27{L 2 A0 D|efstA eted
6 SHAE(O|H, OFF BIST SHX| QS
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I 4. TI™/0tx Zolof T2 MOAA/S ScaleZt modified Ramsay sedation scale

MOAA/S Scale Modified Ramsay sedation scale TF/0k #HO|
5 1-2 2T 2 e
4 2 or 2-3 22 TIF(minimal sedation)
2-3 34 &S5 TI™(moderate sedation)
1-2 or 1 5 22 ZIX™(deep sedation)
0 6 HAIOHE|(general anesthesia)
O|=0katsts] A Z/0]0f thet siEdl= MOAA/S Scalet modified Ramsay sedation scale2| 7Hg ZZ:0

OtCt Ok A[OI7F US. Ol & E7H=70IM Ea Zt| Of&l(transition) A0l CHEE dHA2] XtO[0fAf =
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HNi=(ae HAE) a747|kt
=" o~ | BXM(ntervention) LAtz (population)
i IE(EN) T
Non-anesthesiologist administration All tvoes of Gl
of propofol for gastrointestinal endoscopy: 0 Propofol sedation endyopsco
ESGE, ESGENA Guideline (2015) by

European Society of Gastrointestinal Endoscopy (ESGE) & European Society
Endoscopy Nurses (ESGENA): Endoscopy 2015; 47: 1175-89.

of Gastroenterology and

Guidance for the use of propofol sedation for
adult patients undergoing endoscopic
retrograde cholangiopancreatography (ERCP)
and other complex upper Gl endoscopic
procedures (2014)

Propofol sedation

ERCP & other
complex upper
Gl endoscopic
procedures

The British Society of Gastroenterology & Royal College

of Anaesthetists:

http://www.bsg.org.uk/images/stories/docs/clinical/guidance/rcoa_bsg_propofol_11.pdf

Statement on safe use of propofol X Propofol sedation All types of
procedures

The ASA House of Delegates (first approved in 2004 & amended in 2014):

http://asahq.org/quality—and-practice-management/standards—and-guidelines

Position statement: nonanesthesiologist All types of

administration of propofol for
Gl endoscopy (2009)

Propofol sedation

Gl endoscopy

The American Association for the Study of Liver Diseases, American College of Gastroenterology,
American Gastroenterological Association, & American Society for Gastrointestinal Endoscopy: Am )
Gastroenterol 2009; 104: 2886-92, Gastroenterology 2009 137: 2161-7, Gastrointest Endosc 2009;

70: 1053-9.

Propofol use for sedation during endoscopy

All types of

in adults: A position statement (2008) X Propofol sedation Gl endoscopy
The Canadian Association of Gastroenterology: Can ) Gastroenterol 2008; 22: 457-9.
Training guideline for use of propofol Propofol sedation | All types of

in gastrointestinal endoscopy (2004)

X

(for training only)

Gl endoscopy

The American Society For Gastrointestinal Endoscopy: Ga

strointest Endosc 20

04; 60: 167-72.

Guidelines for sedation in gastroenterological
endoscopy (2015)

X

General sedation

All types of
Gl endoscopy

The Japan Gastrointestinal Endoscopy Society & Japanese Society of Anesthesiologists: Dig Endosc

2015; 27: 435-9.
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= 04,:,“ ZXf(intervention) LAt (population)
N IE(EX) T
ACR-SIR Practical parameter . Radiologic
for sedation/analgesia (2015) X General sedation interventions

The American College of Radiology Society of Interventional Radiology (SIR):

http://www.acr.org/~/media/F194CBB800AB43048B997A75938AB482.pdf

Clinical Policy: procedural sedation
and analgesia in the emergency
department (2014)

General sedation

Procedures performed
in the emergency
department

The American College of Emergency Physicians

: Ann Emerg Med 2014; 63: 247-58.

Sedation for gastrointestinal endoscopy (2014) 0 General sedation All types of
Gl endoscopy

The Spanish Society of Digestive Endoscopy: Endoscopy 2014; 46: 720-31.

Guidelines for safety in the gastrointestinal X General sedation | All types of

endoscopy unit (2013)

(for facility only)

Gl endoscopy

The American Society for Gastrointestinal Endoscopy: Gastrointest Endosc 2014; 79: 363-72.

. All types of
XEUAIA 710|EL
MUAIE 7H0|EE (2015) X General sedation Gl endoscopy
istAst7|LHAIZStS]. TigtesiAy &
CSANZ Position Statement on Sedation . Cardiovascular
0 General sedation

for Cardiovascular Procedures (2014)

procedures

The Cardiac Society of Australia and New Zealand (CSAN

Z): Heart Lung Circ 2015; 24: 1041-8.

Guidelines for sedation/analgesia for
diagnostic & interventional medical
procedures (2014)

General sedation

All types of
procedures

The Australian and New Zealand College of Anaesthetists (ANZCA):
http://www.anzca.edu.au/resources/professional-documents/pdfs/ps09-2014-guidelines-on-sedation
—-and-or-analgesia—-for—-diagnostic-and-interventional-medical-dental-or-surgical-procedures.pdf

Modifications in endoscopic practice
for the elderly (2013)

General sedation

Gl endoscopy for
elderly patients
(> 65 yr)

The American Society for Gastrointestinal Endoscopy: Gastrointest Endosc 2013; 78: 1-7.

British Thoracic Society guideline for
diagnostic flexible bronchoscopy in adults
(2013)

General sedation

Flexible bronchoscopy

The British Thoracic Society: Thorax 2013; 68 Suppl 1: i1-i44.
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Multi-society sedation curriculum for X General sedation | All types of
gastrointestinal endoscopy (2012) (for training only) Gl endoscopy

The American Association for the Study of Liver Diseases, American College of Gastroenterology,
American Gastroenterological Association Institute, American Society for Gastrointestinal Endoscopy,
& Society for Gastroenterology Nurses and Associates: Gastroenterology 2012; 143: e18-41.

Consensus statement on the use of topical
anesthesia, analgesia, and sedation during
flexible bronchoscopy in adult patients
(2011)

General sedation

Flexible bronchoscopy

The American College of Chest Physicians: Chest 2011; 140: 1342-50.

Advisory on granting privileges for

deep sedation to non-anesthesiologist X General sedation All types of
. . procedures

sedation practitioners

The ASA House of Delegates (Approved in 2010):

http://asahq.org/quality—and-practice-management/standards—and-guidelines

S3 Guideline: Sedation for gastrointestinal All types of

endoscopy (2008)

@)

General sedation

Gl endoscopy

The German Society for Digestive and Metabolic Diseases & German Society for Anesthesiology and

Intensive Care Medicine: Endoscopy 2009; 41: 787-815.

Sedation and anesthesia in Gl endoscopy
(2008)

0

General sedation

All types of
Gl endoscopy

The American Society for Gastrointestinal Endoscopy: Gastrointest Endosc 2008 68: 815-26.

Training in patient monitoring and sedation
and analgesia (2007)

X

General sedation
(for training only)

All types of
Gl endoscopy

The American Society for Gastrointestinal Endoscopy: Gastrointest Endosc 2007; 66: 7-10.

OGGH guidelines on sedation and monitoring
during gastrointestinal endoscopy (2007)

X

General sedation

All types of
Gl endoscopy

The Austrian Society of Gastroenterology and Hepatology: Endoscopy 2007; 39: 259-62.

Recommendations for anesthesia and
sedation in non-operating room (non-OR)
locations (2005)

MAC

All types of
procedures
performed outside
OR

The ltalian Society of Anesthesia and Intensive Care Medicine: Minerva Anaestesiol 2005 71: 11-20.
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Guidelines for conscious sedation All tvoes of
and monitoring during gastrointestinal X General sedation yp

endoscopy (2003)

Gl endoscopy

The American Society For Gastrointestinal Endoscopy: Gastrointest Endosc 2003 58: 317-22.
Statement on clinical principles . All types of
for procedural sedation (2003) X General sedation procedures

The Australasian College for

2003 15: 205-20.

Emergency Medicine,

Australian and New Zealand College of
Anaesthetists, Faculty of Pain Medicine and Joint Faculty of Intensive Care Medicine: Emerg Med

Guidelines for the use of deep sedation and

All types of

anesthesia for Gl endoscopy (2002) X General sedation Gl endoscopy
The American Society For Gastrointestinal Endoscopy: Gastrointest Endosc 2002; 56: 613-7.
Practice guidelines for sedation and analgesia . All types of
by non-Anesthesiologists (2002) X General sedation procedures

The American Society of Anesthesiologists: Anesthesiology 2002; 96: 1004-17.
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