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Sedation can resolve anxiety and fear in patients undergoing endoscopy. The use of sedatives has increased in Korea. Appropriate
sedation is a state in which the patient feels subjectively comfortable while maintaining the airway reflex for stable spontaneous
breathing. The patient should maintain a state of consciousness to the extent that he or she can cooperate with the needs of the
medical staff. Despite its benefits, endoscopic sedation has been associated with cardiopulmonary complications. Cardiopulmonary
complications are usually temporary. Most patients recover without sequelae. However, they may progress to serious complications,
such as cardiovascular collapse. Therefore, it is essential to screen high-risk patients before sedation and reduce complications by
meticulous monitoring. Additionally, physicians should be familiar with the management of emergencies. The first Korean clinical
practice guideline for endoscopic sedation was developed based on previous worldwide guidelines for endoscopic sedation using
an adaptation process. The guideline consists of nine recommendations based on a critical review of currently available data and
expert consensus when the guideline was drafted. These guidelines should provide clinicians, nurses, medical school students, and
policy makers with information on how to perform endoscopic sedation with minimal risk. (Korean J Gastroenterol 2022;79:141-155)
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EMBASE (n=591) NICE (n=57)
KoreaMed (n=16) WHO (n=0)
KMBASE (n=32) KoMGI (n=5)

§ Ovid-MEDLINE (n=268)

Records identified through database searching (»=1072)
Guidelines International Network (n=103)

!

Records after duplicates removed (n=946)

i 1

Records screened (n=946)

g Full-text article assessed for eligibility (n=5)
— Records excluded according to selection criteria (n=2)
>+ Previous version of guideline (n=1)
(e « No English version (only Spanish language) (n=1)
v
i Guidelines included (n=3)

Fig. 1. PRISMA flow chart for selecting reference clinical practice guidelines. KoMCI, Korea Medical Citation Index; NICE, National Institute

of Health and Care Excellence; WHO, World Health Organization.
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Table 1. Level of Evidence
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Level of evidence

A Definition There is clear evidence supporting the recommendation.
Example One or more RCT, meta-analysis, or systematic review.
B Definition There is reliable evidence supporting the recommendation.
Example One or more well-performed non-RCT such as patient-controlled study or cohort study.
C Definition There is evidence to support the recommendation, but it is unreliable.
Example Low level of relevant evidence, such as observational studies and case reports.
D Definition

The evidence for the recommendation is expert opinion based on clinical experience and expertise.

RCT, randomized controlled trial.

Table 2. Grade of Recommendation

Grade of recommendation

| Definition
Expression Strongly recommend.
Il Definition
Expression Recommend.
Il Definition
Expression Suggest.
IV Definition
practice.
Expression Do not recommend.

Recommendation is supported by clear evidence and benefits and is highly useful in clinical practice.

Recommendation is supported by reliable evidence and benefits and is highly or moderately useful in clinical practice.

Level of evidence and benefits are unreliable, but the practice is highly or moderately useful in clinical practice.

Level of evidence is not reliable, and the practice may result in harmful outcomes and have low utility in clinical
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Table 3. Summary of Statements, Grade of Recommendation, and Level of Evidence

Grade of Level of
Statement . ;
recommendation evidence

1. We recommend physicians who administer endoscopic sedation and their assistant health care staff to 1l D
receive BLS training to prevent fatal progression of sedation AEs, such as death.

2. We recommend equipping the endoscopy unit with equipment and drugs for emergency resuscitation as I C
fatal AEs such as drug-related dyspnea, hypotension, and shock may occur during endoscopic sedation.

3. We recommend assessing patients’ age, history, BMI, Mallampati score, and ASA physical status class to 1l B
prevent AEs related to sedation.

4. We recommend reducing the initial dose and additional dose to lower the incidence of severe AEs of Il C
endoscopic sedation in older adults.

5. We suggest properly trained personnel beside the endoscopist to monitor sedation during endoscopic ] D
sedation to prevent fatal AEs during highly challenging endoscopic procedures or extended procedures.

6. We strongly recommend supplemental oxygen administration before and during endoscopic sedation to | A
prevent severe hypoxia.

7. We strongly recommend continuously assessing the level of consciousness, performing pulse oximetry, and | B
performing noninvasive blood pressure monitoring during endoscopic sedation to enable early detection
and treatment of sedation-related AEs.

8. We suggest that appropriate criteria should be established to determine a patient’s readiness for discharge ] D
to ensure safe recovery and that the level of consciousness, appendicular activity, respiration, circulation,
and oxygen saturation should be considered as criteria for discharge.

9. We recommend patients undergoing endoscopic sedation to be accompanied by a caregiver to assist with 1l C

safe discharge as psychomotor and cognitive impairments can occur after sedation.

AEs, adverse events; ASA, American Society of Anesthesiologist; BLS, basic life support; BMI, body mass index.

Vol. 79 No. 4, April 2022



, 0]"«}%%}/‘]/\(anaphylactic reaction) 50| ¥
o] S ito = o Ak
ol U}_E_'l_ 4 J-]'Eq Ldk=2 8278(0.00042%)
o4 WAL, of  6%0.00008%)9] BT T A,
AR, H4A Fom A 101699 WAE oAt
0% W MY ATNAE WA Folot BAH AULsE
(747, 7.3%), 8 FSA7E BT AEUEY, 0.8%), A=
o] 7] FTHEY, 0.6%) SOl AN, 1417(13.8%)o)A]
A\ ol Bastrt® w WAYA % ofE 2ol
U AA Fol Fol Basild AgaA 5ol oF 27%
o4 A AT Qgie
ASGE ?;%XJEXW ESGE ?;AOP 12
AR A 2
Aol Bt st O*Xﬂé Pl A
o A AR SuAA A Q1A Al A
YA F AT S Qe S ARl gAE 4 9

[e]
S OpAT B ) W AR A
:_L 3T

o>“I o,
i
2
0
Fi?i
SOl
= nL*
l{ -
o o §
ﬂ_l'lm n
T
oo,
Lo >
o ¢

&
o H1

319;

N A 5
24 57 WA Y, SR, 43¢ 5

st ole. et

’

met o ml ml o %0 ol f

(o]
o og
:IZi
rﬁt
il
2,
[
53
ol
Lo
]
lo
r
S
O
o,
uE
z,
ok
o &
2 X oo o

o
=
o
1 (o}
Y
10
=
Q
=
N
>
A=)
)
ro,
)

HS
S,
>
re,
il
<k
pac)
)
My
)
o
o
2L
S
%o
[
o
(il 32
i Ty R
L ™)
F{;’ =t
B
i)

jn:
ML
o
N
2
[P
ofN
A=)
N
S
s,
£
ofrt
1o
AN
A=)
8
i)
o oE
>,

eok b
i-?ﬁ!ﬂ
%0 o W

M @ ol opt 1o -

o N
%

¢

4
%0,
rlr
2oy

=)
N
-

o
[o <t

i)

o,
i
1o
oX
é
i
on
E
% il
N
)

%
it

m{g & iy

1=y

i)
o
o
il

=

>
oE

?5
N
%0

£ 3 ARWAA A4 A A 2o ol A, 4

A% A4, Mallampati &5, H|=rH 385 (American

=

off

Society of Anesthesiologists, ASA)

Al
AAUAIG Y ¢SS sk o L

Bl “JW A A e Spol| A A3 B
I3}7] ffsto] 2% Ao %
—’F, Mallampati &%, ASA Al
o Ae Andt

(Evidence level B, Grade of recommendation I, A
E7F &9] 79.2%)

4 AR WA A F Bk Lo B Berg,
B, $32 2RI A4 Tt WA A4 F A
SOl 3o i B 710l HAv S ek w3
AL Aol HES 4 Gk B4 243t] AU 4
AE Fhokl el gt SAE Y RAES 1
S glonz, ol ofyels] 93t 2Nt sk HA A
W42 sl A I wele] Aol

o] o], 7113, A9 A%, Mallampati £, ASA
AR AR £5 7k ol ATelA] AAUAAe] Haaa
weiso] 9o Hushych u% Tas] iz A¥e] E
wof 9lA] Skl A 7S A WA, olefdt A4 A H

o)

7he Sl A1 47 Al 4 Qleks Aol olrk. wreb
o] JARAAelN TEHoR At Y0

B2to] Lol7} Bolw XHUA AT Felsl o] B
o] Wbste, o]tz Thokst 114 okEI YA AAE T
ofe] eAolq T TE M utetq mejo] BxjolA A%
OFZ-g AIE7 Folsjof Stk SIA|L, oW Asithol 2}
T nPoR B o] gte] del g B 7|
Fe obx glon], ASGE YAHRANIAE 1o et
W AolS AT Pk

1}

Aol tigt F7hs ARl 4= € 5 U= g A

Grade | Grade Il

Grade Il Grade IV

Grade |

Grade Il
Grade Il
Grade IV

Complete visualization of the soft palate, fauces, uvula, and pillars.
Visualization of most of the uvula, soft palate, and fauces.
Visualization of the soft palate and the base of the uvula.

Visualization of the hard palate only.

Fig. 2. Mallampati classification of airways. The patient is assessed while sitting up with the mouth opened wide and tongue protruded as

much as possible.
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Declared brain-dead, undergoing surgery for organ donation purposes

Moribund, not expected to survive without surgery

Normal health without systemic disease
Severe life-threatening systemic disease

Severe systemic disease

Table 4. American Society of Anesthesiologists Physical Status Classification (https://www.asahg.org/standards-and-guidelines/asa-physical-status-classification-system)
Mild systemic disease

Class 1
Class 2
Class 3
Class 4
Class 5
Class 6
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& 2719 WAL 5= Yk wubak a4 7)9f vjHEH E HAHAZ AlRY & Skake] At 253} EAlS 9lst
PA= ARgol i AHTke] o] R EA S X7 of B¢ oi5 AAst= HAT 7ol TasH, 94
WAIZEE Al Hhe B SapollA] 488 2S Hsta QL T A B4, BF, o8 A3t s EY 7S
= ARE AHEE AS Ajketch
AAYA A E A1) e SAEE o= 94 A ¥ (Evidence level D, Grade of recommendation III,
7F AL, Ao FA] o 55 Blwek FAH g A AE7L g 91.5%)
T glou o AERAF Aol 2067 Sy} ARa
231w FAo] AA golAl:s AoE yeylth dAf= 13 AT AAUHAIE Folli= S ol AFE Aok o
F g3 AAFIEE 2H= Zlo] ®E A Yok ot A& ol Hino] SEAlo) A Fa} 7hA9l A4 A
2014 AH|Q19] Aol A WHlAAZA 7= 99.6%, HIXG £ 2ol HdstA EdE o= o] Ad 7]s& AAISH
2 AL 86.7%7F FulstaL kel Euskda,® 20104 £ Zo] Aot *® 14 ¥ 98 g BT o=
=YO| AEZAblA ZGHAIE AARE Al e 97%9] 2 w3bE B4 7)1 A oF Bt REA o2 AA YA
Apof| A WHAFAZ A7) E o] &5te] AMARESIEE SF3H T 73 & 35 7|% A= Aldrete scoring system¥} modified

Table 5. Level of Sedation by American Society of Anesthesiologists

Minimal sedation Moderate sedation/analgesia ) . ]
. ) . ) Deep sedation/analgesia General anesthesia
(anxiolysis) (conscious sedation)
Patient response Respond normally to verbal Respond purposefully to verbal Respond purposefully to No response even to
commands commands alone or by light pain and repeated painful stimulation
tactile stimulation stimulation
Airway No effect Additional manipulation May require additional Requires frequent
management unnecessary manipulation manipulation
Spontaneous No effect Maintained normally May be compromised Mostly impaired
breathing
Cardiovascular No effect Generally maintained Generally maintained May be impaired
function

Table 6. Modified Observer’s Assessment of Alertness/Sedation Scale

Score Responsiveness

Alert, and responds readily to name spoken in normal tone

Alert, and responds lethargically to name spoken in normal tone
Drowsy, and responds only after name is called loudly and/or repeatedly
Drowsy, and responds only after mild prodding or shaking

Responds only after strong stimulation (painful trapezius squeeze)

O L N W B~ O

No response even after strong stimulation (painful trapezius squeeze)
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post anesthesia discharge scoring system (mPADSS)7}
o] &= K Table 7). Aldrete scoring system< 3.5
b, WG o)Al S A RAYS 7|E0T g
mPADSSE +=2HEY, W), A% 7Fs A%, 24T FE,
55 Ae B9 98 GURI 9] 37 AAE BE
Td FEe A% u Y A& A ATEHoY dA A
AUAE 215 g7kl 7P ol ARgE AL QlTh AA| 3154
oA HATh= 7Ie 24 WA A S ARs alefdto] 289
o A 39 3lE} B & FE FEshet] S Fol
O]: ‘6;]:1’4—_76'77

ARESE ofAlo]l w2 S5 AZEe] Hidt FA7E E gk A

°f

L pEdit LR EEo|ut nlepUEA] 7t vchEy

2 AgteletE o4 £F 3% Pmet A, HA A7) £

3 Holis gIe” MBS WA opleh LemBe] WY
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AHEE SES B AE B

AE 9 AHUWAE Al HEA grbo] Hadhr)?

ARWAAS A9 e S 14 3
9 21x)7)%2] A8} verd 4 glomw
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(Evidence level C, Grade of recommendation II, %
E71 3+ 81.4%)

Table 7. Criteria for Discharge from the Post-endoscopy Recovery Room
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The Aldrete scoring system®

The post anesthetic discharge scoring system?

Respiration
Able to take deep breath and cough=2
Dyspnea/shallow breathing=1
Apnea=0

0, saturation
Maintains >92% on room air=2
Needs O inhalation to maintain O, saturation >90%=1
02 saturation <90% even with supplemental oxygen=0

Consciousness
Fully awake=2
Arousable on calling=1
Not responding =0

Circulation Pain
BP+20 mmHg pre-anesthesia level=2
BP+20-50 mmHg pre-anesthesia level=1
BP+50 mmHg pre-anesthesia level=0

Activity
Able to move 4 extremities=2
Able to move 2 extremities=1
Able to move O extremities=0

Activity
Steady gait, no dizziness or meets pre-anesthesia level=2
Requires assistance=1
Unable to ambulate=0

Vital signs
BP and pulse within 20% pre-anesthesia=2
BP and pulse within 20-40% pre-anesthesia=1
BP and pulse within >40% pre-anesthesia=0

Nausea & vomiting
Minimal/treated with p.o. medication=2
Moderate/treated with parenteral medication=1
Severe/continuous despite treatement=0

Controlled with oral analgesics and acceptable to patient:
Yes=2
No=1

Surgical bleeding
Minimal/no dressing changes=2
Moderate/up to two dressing changes required=1
Severe/more than three dressing changes required=0

BP, blood pressure; p.o., per os.
Both of discharge standards satisfied if score is 9 or above.
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Supplementary Table 1. Key Questions Suggested Initially
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Supplementary Table 2. Voting Results at the Expert Conference Call

Response 1 Response 2 Response 3 Response 4 Response 5 Agreement (%)
Key question 1 0 2 3 12 25 88.0
Key question 2 2 0 1 9 42 94.4
Key question 3 1 1 9 23 19 79.2
Key question 4 0 1 3 14 41 93.2
Key question 5 1 4 2 24 25 87.5
Key question 6 1 6 3 16 27 81.1
Key question 7 1 0 2 16 31 94.0
Key question 8 1 5 11 16 15 64.6
Key question 9 2 0 2 25 18 91.5
Key question 10 0 1 10 20 28 81.4

Response scale: Response 1, Strongly disagree; Response 2, Disagree; Response 3, Neither; Response 4, Agree; Response 5, Strongly agree.

Agreement (%): Percentage of “agree” and “strongly disagree” from the responses.

Key questions:

1. Can receiving basic life support training in participants involved in endoscopic sedation be effective in responding to the patients’ adverse
events?

2. Can equipping the endoscopy unit with emergency kits and drugs reduce fatal sedation-related adverse events in patients undergoing
endoscopic sedation?

3. Can assessments of the patients’ age, history, body mass index, Mallampati score, and American Society of Anestheisologists Physical Status
Classification before endoscopic sedation be effective in preventing adverse events of endoscopic sedation?

4. Can reducing the dose of sedatives be effective in lowering the incidence of severe adverse events of endoscopic sedation in elderly patients?

5. Is monitoring by surveillance only medical staffs effective in preventing fatal adverse events of endoscopic sedation?

6. Is oxygen supplementation necessary for patients undergoing endoscopic sedation?

7. Are an assessment of level of consciousness, pulse oximetry, and noninvasive blood pressure monitoring necessary during endoscopic
sedation?

8. Is continuous electrocardiogram monitoring during endoscopic sedation necessary for high-risk patients?

9. Is applying appropriate criteria for discharge from the recovery room effective in preventing adverse events after sedation?

10. Is accompanying person necessary for endoscopic sedation?



Supplementary Table 3. Searching Strategies for Each Database and Websites

MEDLINE search strategy

2019-09-17

Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Daily and Versions(R) 1946 to September 13, 2019

# Searches Results

1 exp Endoscopy, Gastrointestinal/ 86032

((gastrointestinal adj2 endoscop*) or (intestin* adj2 endoscop*) or

colonoscop* or duodenoscop* or eosophagoduodenoscop™* or 56239
eosophagogastroduodenoscop* or eosphagoscop* or

esophagoduodenoscop* or esophagogastroduodenoscop* or

esophagoscop* or gastroscop* or oesophagoduodenoscop* or

oesophagogastroduodenoscop* or oesophagoscop* or proctoscop* or

2 rectoscop™ or sigmoidoscop* or (upper adj2 endoscop*)).tw. 114954

3 lor2 9454

4 exp conscious sedation/ or deep sedation/ 38006

5 sedation*.tw. 40041

6 4orb5 2750

7 3and 6

(guideline* or guidance or (practice adj2 (guide*1 or recommend* or 679888
standard*)) or (decision* adj2 (making or make*)) or (evidence-based adj2
(practice* or medicine or nursing))).ti,ab. or exp Guidelines as topic/ or

8 exp Guideline/

9 7 and 8 268
EMBASE search strategy 2019-09-17
# Searches Results

1 ‘gastrointestinal endoscopy’/exp 143587

((gastrointestinal NEAR/2 endoscop*) OR (intestin* NEAR/2 endoscop*) OR
colonoscop* OR duodenoscop* OR eosophagoduodenoscop* OR
eosophagogastroduodenoscop* OR eosphagoscop* OR
esophagoduodenoscop* OR esophagogastroduodenoscop* OR
esophagoscop* OR gastroscop* OR oesophagoduodenoscop* OR
oesophagogastroduodenoscop* OR oesophagoscop* OR proctoscop* OR

2 rectoscop* OR sigmoidoscop* OR (upper NEAR/2 endoscop¥®)):ab,ti 102721

3 #1 OR #2 176658

4 ‘conscious sedation’/exp OR ‘deep sedation’/exp 9420

5 sedation*:ab,ti 58393

6 #4 OR #5 60600

7 #3 AND #6 4809

8 ‘practice guideline’/exp 512114

(guideline* or guidance or (practice NEAR/2 (guide* or recommend™* or
standard*)) or (decision* NEAR/2 (making or make*)) or (evidence-based

9 NEAR/2 (practice* or medicine or nursing))).ab, ti 864927

10 #8 OR #9 1149862

11 #7 AND #10 591
Koreamed 2019-09-17
# Searches Results

(MH: “Deep Sedation” OR MH: “Conscious Sedation” OR TIAB: “sedation”) 16

AND (MH: “endoscopy” OR TIAB: “endoscop*”) AND (MH: “Guidelines as topic” OR

TIAB: “Guideline” OR “guidance” OR “consensus” OR “recommendation” OR “workshop”)
KMBASE http://kmbase.medric.or.kr/ 2019-09-17
# Searches Results

1 [ALL=sedation] AND [ALL= endoscop*] AND ([ALL=Guideline] OR 9

[ALL=guidance] OR [ALL=recommendation] OR [ALL=workshop])
2 [ALL= LHA|Z] AND [ALL=7}0| =2}21] 23
32

Guidelines International Network https://g-i-n.net/
# Searches Results

endoscopy 103
NICE https://www.nice.org.uk/

# Searches Results

endoscop* AND sedation 57
WHO https://www.who.int/publications/quidelines/vear/en/ Results
# Searches Results

endoscop* AND sedation 0
KoMGI http://www.guideline.or.kr/guide/index.php?sub_depth=3
# Searches Results

endoscopy or LHA|A 5




