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Relationship between sedation depth and prognosis of critically ill children
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Abstract ; As the children in the paediatric intensive care unit( PICU) are in a strong stress environment, sympathetic nerves are prone to

overexcitation and produce a “sympathetic storm”, which leads to a series of complications. Therefore, the treatment of sedation and

analgesia is an important for critically ill children. There are a large number of clinical literature and guidelines supporting the selection of

sedation depth and sedation evaluation methods in adults, but the high-quality clinical evidence in children is still insufficient. Thus, this

review mainly discusses the relationship between different sedation depths and the prognosis of critically ill children, and will summarize

the definition, selection and evaluation of sedation depth based on adult guidelines and existing literature.

Keywords: Sedation depth; Critically ill; Children; Prognosis; Stress; Light sedation; Deep sedation

IO RIS 2 P 2% T 38T 5 A )l e S P 4 B R it
S E B LS IO 7% oy 5 S S S 8 e R g A S IR
e, BRI R o fiff 60 4L, 51 76 ™ B O S i B 2 A S Ao R
B NESS DIRE R A FHIEAT BI  TAR  SACRE B AR Y
PRI (B AR AT ALAF R S BOLE HUAE B 57 (PICU) (8L
7 R e R P 2018 B L EE W
U FIATT % F AR K 2018 4R rh [ LA TCU 00 AL
WEITHE R R Y BORREUN © B PICU A7 I T 22 41 B
3, RN A EERE R0 IS A B B A B
R AT N TR S T, R 8 S R O JIURE S
i, i AE R S8, I E AL . RS R A S L
FEAEAREIIC AL , Ty (il HE 88 A BRAE bR B2 O 0 R K K- 25 K
AR TR I JBE Dy ) B e PR SR S B I D 3 —
RV RAE N TTREARGIERE " PRIt , % T U LR TR 1
PAGARAT W2 o AR SCEE 5 N G4 vl B BRAT SCHR X R A
JE R RE TR MRS HEATEE , OF T Z DA R SRR L S
fEEAE B LBUR B C R

DOI; 10. 13429/j. enki. cjer. 2022. 12. 027
BEMEE: WA, E-mail: wlj682002@ 163. com
HAREEE: 2022-12-20

1 BREHRBSREEBHENX

O 4 A o R P L 0 52 S04 TG 3
W GEWTRIEA T i B BT B b R B 5 LR UL
(IR B ) D AR R (1) RIS T
BRI R S, 70 L], B XT 113k 48 4 i 1 5 1 5
BRI D RE RN IR 4 1T RE 32 B, EE ORI 1L DI RE R %
S 5 ES TR B 1 LB — S T O 1 LS [ B
BTG . (2) FE R —Fh 25 15 e i U e
ﬂ%*rwwwm%%ﬁamwﬁm%m7&?mewﬁ
T 52 5 2T 1 A T A T TR G , 1 K0 A
%Tmﬂ%%%ﬁaﬁam o (3) WPEEHUEHE— R 251
5 AR I R S TR I B OR 5 B R T AR
J5 0 VA o RS A 00 A T 5 DA i e 4
PFHERGR R BN S A R SR , T4 A 4 B RRIEIR A5 5 2
SEAERRE S I RERRE I T RESZ B, 0 LA Ty REIE AR R
VR HTERIRZS T RE 2 I B S8 R e M B IR, (4) &



FE G RBTFE 2022 4F 12 A58 35 %55 12 ] Chin J Clin Res, December 2022, Vol.35, No.12

- 1755 -

YRR h 2595 1 09 R R 7R S0 ], A8 B A2 B i
o 18 AU TG Y T 5 o S 2 e U RE R BE T 2 32 i,
MAETIREFTRESZ A5 I o B R R T s B 25 W) = B of 22
LA DO REAZ 4 , £ )L ] B 2 1E i <o

FE—TZEFE 43 HT Y 8 TR SE 1, Richmond B3~ i
(Richmond Agitation-Sedation Scale, RASS) F T & X IR EH
b 7 BES0RE RASS < -3 R4 TR EE B A I SHAEL, Hox 1 0
BFSEA TR IS B SR LT BF Bk R4 (GCS) <9 MHe
Tl B R Bl B IS 22 T S A B B BT R ( Clinical
Practice Guidelines for the Prevention and Management of Pain,
Agitation/Sedation, Delirium, Immobility, and Sleep Disruption
in Adult Patients in the ICU) """ =2 | +1 ) RASS 143 Hi i X
R R

2 REHEBISREERBNIERE

RV R I 25 7 T B P AR R, T 2013 it 3 K
I BB I A (PAD) 5 v O A 412 3 4 A R i
S R 225 SR A T R (EL A A SR B, ] A 9 e, W 52 4
S RIS A P, 330 7 1 2 9 S5O A0 B0 ) % 3 L e L o
B UHAEEA ICU BB LR , 58 A 10 7 Rt
S 4 TR S T RN, T RO 10 X TR e SRS A S
2.1 BESHETUE  —IRTIETER R 2t RSB
FLNR TR ICU AREH, ABEIG 48 h N IR BE B R
PRAGHF AR (E BT AT 180 d FET (KU B4 I I 11— T3 £
PRI BA I IF 52 [ A 0 0% 8 45 T K LA
) A T XU RV 335 B0 T I R AE — i, I — 25 ]
VRIS BFFET R A 5 0 5 S e AR G il
RS A 2 I, e B RS [ L T ot 20 2 T A T B
Wil o 4 20 BRI T L I ST 16 300 A 30 S i 4 ) 2
FENUBE S id PRI o 78— 2 vt B TGS A 0 1) A 7 T
FHh, Stephens 45" % B RLI IR B A (5 SO AEDLBIGE Y
F07 48 h P9 SHUGE SO R R BEAE T RSN 6 4 A
FET R B M 57 M6 . Tanaka %5 1 55 — T &2 pCs TS 1
BABIRIFS , PO BARTE 5 ) 48 h POV JEE B8 i T HLAOE <
FIEEBEI ) L K AR BR T T 5 S BT 52 4k S 4iF 52 1% 26 % B,
I SR BRI 15 FE T 3 BLAR I R () RS 8 L 2 [ 7
TER AR VE G 25 0 5 T i3k 6 1 G i 2 0 i F 5T, 2018 4F
PADIS $ i H BUHLAIE ) B F (0 P9 38 A T S 2 O
JiE R ) A A K o T e R AL e T R X
S FLEIR B AR AR L R 2 1 i e I
R K T (RASS -2~ + 1) ] A5 A T840 1CU #1945 B i
() FI WP AILE T 4~ 6 do SR, fieil & R BT SR R W, 5
iK 65% KL T (MV) B RASS #54: < -3 i R 1
P P B A U WA A B AR B 95 52 Gottlieb 257 i
W AR 9 TRRITSE M, 0 B G 4L 1O 1 B A0 T % WL < K
HOR TCU A Bt I 1] 4 T 2R B B 20

R ILIFIF T 2 W1, A5 5 A e T 44 AL 3 S )
7 1CU I () a3 e 16F (6], 1 7 048 A 9 2 T O 10 L ( D

RASS=-3) 252 SEOE Z R ML, B 2 G R TE I
PR B T RS SECE B at TR O R 2 B
Xof BRI (RCT) T2 PPAR T 4% B2 B SR s b 1 TR 285 SR ) A 4L
P22 4 e (R X B BF 5 2 A AF L B — A I SR
(1) X FREmEE e LHATE L% —MiniE; (2) RO0H
WFFEPPAT ICU B35 R BE LU I3 R T )5 5 (3) 2 B B
B J5 BT | A R SRR TR 1 5% i T AR A5 BIAR 4T 1) 2P
fili; (4) BZ S FHFRVERE IR B R 52 i 5 b O 3R 1) 4 58
BANEZRMAEERGEE; (5) SR E 5P M
KPS ELZ M DG R R SE A
22 REAHSTRE WESFHENME S EH PRI,
FHESBEENTURAHE, —TRF LR BR, 22 FHE
FEBEF S TR A BE T 3R K A ML AR R [ T K A 1
mFlRSE . X5 ICU ABEJG 48 h N IR BRI K — 3,
LI IR B — W ] £ 476 45 S BRIV 220 V% L 1) 5 W, i o L I
S , 45 58 0L - 7 T 03, RASS -2 7E 2N 4 20 B
o B ST R K, — 0 VG AT REYE £ o BA
BT K B0, T BE AR 5 T K A AL AR et ) O 7 S )
FRA K, ZHE S WR , REEFE R AR sE T A 1k
SERER TSI B AR R PR B R AN B FE T 2R AY T [N
AR B P R 30 ] il 3 T A 28 I3 A R T A
MBI A5 5 N7 R B (PTSD) & AR e e T8 2 1 R R FH R0
1211, 2018 R 1CU BUEHEUR IG5 I 15 i, K0 TR 4
FHATAE S B ICU FRASHEALIG 7 (ICUAW ) | DA i 2iE 4 AL A 38
AN R B ], A6 T ) SRR A5, S st

FI i, Dalfino 2517 i8R 22 %0 #8310 28 SR S i |
W (RS, e B A B R R R . SR 2018
A TICU BERHOR 6T 75 R ) \2018 JiZ PADIS 45757 1
Je 2018 v [ L3 70 WA By B AU A YT & A AR
T R RIE FH T B0 0, AL 55 7™ A5 i 451 45 S He
ST AN R v R R SRS L3 ST I 0 2R A AE
(pARDS) |, ™ 5 A ML XF Hr. #ft 2 L P BH 3 390 46 10 A 45
(1) Juul 2™ (RIFTE S BR, 76 7™ 26 U 453 403 8 2 o, e 283
AEAL I B EIET R N 9.6% , TiJm RAF& & 67.8%, Hni il
WA 2 IR, LT %K 56.4% (P<0.01) , TilJ5 R 4535 &
29.1% (P<0.01) ; 17 f6i| f 3% & ¥ 2 Ty 68 % Ak w7 il o 13 &
(CPP)<60 mm Hg, Hrfr 1 ] /) /i 9 £ (ICP) X F 20 mm Hg,
Horp 1 W5 B ar, 1™ E kg, 1 fIsET; 14 4 ICP >
20 mm Hg ,CPP<60 mm Hg [ 35 13 FI5ET-, 1 BilHE R it
£ 1CP<20 mm Hg, CPP =70 mm Hg Hy i HE41F T, LT R4
44% ,35% HH WS B 4T ICP =20 mm Hg, CPP =70 mm Hg 3,
BT K 90% ( P<0.05) , Fi 5 A4 (P<0.05) 5 i I Juul 250
FHE, ICP 7€ 20 mm Hg = 52 5 (19 5 3%, Lk ICP fIK-F 20 mm Hg
B RRCEFET R 15 £, WG T 22, PR ok, S 7 S A 8 47 A
HLUHREA A SN R S A AR B, BR
TR R R 24, L 2 %0 B 07 FH i 28 UL P BEL R R LA SR B 9R
F7E RS 2K ORI 35 S . (2) Rossetti 251 gy i 58 %
B VR P 15 22 R 25 (RSE) 1Y A HFE T F8 Al TH7E 16% ~



- 1756 -

FrEIG R 2022 4 12 A48 35 %% 12 8] Chin J Clin Res, December 2022, Vol.35, No.12

39% ,RSE [FE TR R AJEARMEIE MR FF 20k A 19 3 %5
I, CRRRRHS SR 25 10 VA4S 0 A B 18 1 ) 0 4 00 3 SR
AT BN AVBRYY , BRI R S By s iR r B
BEDLZC b O FE SR A, Bk R RTS E E SR T
(3) BRYNE SR B 4R FE 18 th , R AR 332 VA T PRI IG
IT ST BT M 5 AU A AR I, B LS 1 3 e
Pkt , TP AT o Oddo 45 g fiF 5 22 W , 7 {1 i 3
A A 2 T 0 A0 1 A A A0 45 A 11 4 4 A
o, SRR A 5 N 2 SR Ay TR Y S 3 AR A 5% 5 | Ik, Oddo
a2 URE N | FE it 2 B S R 0L IR (HLIE ) 3% B0 R 42
P RE A R 5 I -2 T R (GABA) 3Z 1R Y
250, N F N BB R R 2R 2 7E AR AT i R v ) 55
TR AR A o A R kR 2, R R B 2R 2,
AT LIS — RO . (4) FUA 76 BT Ffb s i3 R 0 i
LT, A2 P 22 AL IR BEL AT 70 A 45 308 A<, s il 38 in g ICP
TR HILIA) 26 2 R0 AR AU SR, EL 0 220 JUL A SEL 4 0] S 2 2L A
FH, BB FE 4 B U T . Papazian 25 fORFSE R
R ARDS £23- L4 17 FH 4 22 LA BELWE 7903497 48 h )5, 28 d
T FEAR AR 9.6% , R IH A L G4 13 4ot 28 UL A BEL 700 717 1
TV ARDS (VAT , (EL7E 30T 00 0, 0 250 (R 45 U 1 i, )
Ramsay P-4 =6 43,

AR 2013 Jit PAD $8 5 2 L LAVR B ER R e AR E B F5 LA
P B S AR (EUR: 2018 HRE BN ICU B U
WhyTHEEE " RN 2018 it PADIS $5 IO EL B H VAR I
FRAJE H 3 P00 1 AN B0 5 0 A8 55 ok il e I PR 20 2L 1)
B, BEAT L BT R S AR WA . S T RS T BN A
FE L R E R TR, B 002 B AR A EURE , R 28 B N I 1R
ToF BRI BB B A TRl EOR I AR I RS IR R, ) B T
Db, A2 B8R 3, D R B S k2 TR
IRER A . ERG RIS R e L B IR (AR 1
o T BRI B, T AR A3 2 o v e, (EL A RS DI RE R
SEBOIPGE, BL S TR, 17 A B D RE AR S, B R ok o v
FHFE

3 SHETME

o T 38 L e A S e R T 2B R I R,
X SRR BESE AT VP A, LA 46 1T 0L VP A A 6 I FE D 53
W Ramsay ¥ 433520 G B 8 VF 3 (SAS) P
Richmond SR E VT 53 (RASS) ™ 5 2 0LITAl 45 it b XU
Fr(BIS) 1 RS (SEN) 127

4 % iF

ANHEE (Y BLRCIR 25 1T BB S R I3 3 ) 2 U R YT R
SERE EPIE FEFARK N PE P B o B il n] BT ORI R A Y
KPS o WY I 3l mT fE 23 32 W Il 2 2L A L3, 4 S 2
458 47 DX A8 01 1L 97, DA TG 5 8050 PR S 1 3 3 o A,
VAL SRR B B GE R B OCHE B H AT 70 STk 2 45 re AT
K S L TR SR A, T RE R WG T R T R

2018 HE LA ICU SHFHEURIRYT 15 B9 A1 2018 hit PADIS 457
LA, 2 O RR AR M BRI AR TS AN,
PHEIhRERE B RN T o HRTOC TR A K
TS (R 5E TEAE — & JR R, 38 A 18 22 1) R, 4 35 T i 3 428
TRAAH TR e PR IR B N R AR 5 R LTS A i
F ANFIFHTAS 715 2 [0 {T A DGR AE T R R e
MEHR L

5% 3k

[1] REZESIR D22 0rd, P REY 2B EY 2L

Fheggl, vp [ BRIiP 23 J LA HEAE B2 0202 op [ L 28 HE W 47
P08 R # R T £ R AL (2018 b)) [T]. A8 LR R ik,
2019,57(5) :324-330.
The Subspecialty Group of Emergency Medicine, the Society of Pedi-
atrics, Chinese Medical Association ;the Subspecialty Group of Pedi-
atrics, the Society of Emergency Medicine, Chinese Medical Associa-
tion ;the Society of Pediatric Critical Care, Chinese Medical Doctor
Association. Experts’consensus on sedation and analgesia for children
in pediatric intensive care unit of China(2018)[J]. Chin J Pediatr,
2019, 57(5) : 324-330.

[2] rpARRE2ELEE A% 4 o5 b A ICU B R A 7 45 7

[J]. AR fE o 2 4 P22, 2018,30(6) :497-514.
Critical Care Medicine Branch of Chinese Medical Association.
Guidelines for analgesia and sedation treatment in intensive care unit
of Chinese adults [ J ]. Chin Crit Care Med, 2018, 30 (6):
497-514.

[3] L, AdtE.ICU SERER R PR B i T8 (R 2%
f2) ,2017,3(4) :245-249.

Wang J, Li JG. The depth of sedation in intensive care unit[ J].
Chin J Crit Care Intensive Care Med Electron Ed, 2017, 3(4):
245-249.

[4]  #FIE.PICU MBLBURBEFHAYT 89 A BRI X [T]. FE/NL2RK
E2%,2014,21(2) :68-69,73.

Xu F. Goals and objectives of sedation and analgesia in PICU[ J].
Chin Pediatr Emerg Med, 2014, 21(2) : 68-69, 73.

[5] Coté CJ, Wilson S, Pediatrics AAO, et al. Guidelines for monitoring
and management of pediatric patients before, during, and after seda-
tion for diagnostic and therapeutic procedures| J]. Pediatrics, 2019,
143(6) : €20191000.

[6] Stephens RJ, Dettmer MR, Roberts BW, et al. Practice patterns and
outcomes associated with early sedation depth in mechanically venti-
lated patients: a systematic review and meta-analysis[ J]. Crit Care
Med, 2018, 46(3) : 471-479.

[7] Devlin JW, Skrobik Y, Gélinas C, et al. Clinical practice guidelines
for the prevention and management of pain, agitation/sedation, de-
lirium, immobility, and sleep disruption in adult patients in the ICU
[J]. Crit Care Med, 2018, 46(9) : €825-873.

[8] BarrJ, Fraser GL, Puntillo K, et al. Clinical practice guidelines for
the management of pain, agitation, and delirium in adult patients in
the intensive care unit; executive summary [ J]. Am J Health Syst

Phamm, 2013, 70(1) : 53-58.



r I R

2022 4212 A% 35 4455 124 Chin J Clin Res, December 2022, Vol.35, No.12

- 1757 -

(9]

[11]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

VP [ NAMEUR BT R R PSR L) ] o N L2 B E A,
2020,27(2) :84-85.

Xu F. Evolving concepts in guidelines for analgesic and sedative
treatment[ J ]. Chin Pediatr Emerg Med, 2020, 27(2) . 84-85.
Shah FA, Girard TD, Yende S. Limiting sedation for patients with a-
cute respiratory distress syndrome-time to wake up[ J]. Curr Opin
Crit Care, 2017, 23(1) : 45-51.

Stephens RJ, Ablordeppey E, Drewry AM, et al. Analgosedation
practices and the impact of sedation depth on clinical outcomes
among patients requiring mechanical ventilation in the ED: a cohort
study[ J]. Chest, 2017, 152(5) : 963-971.

Tanaka LMS, Azevedo LCP, Park M, et al. Early sedation and clin-
ical outcomes of mechanically ventilated patients; a prospective mul-
ticenter cohort study[ J]. Crit Care, 2014, 18(4) . R156.

Gong YC, Yang HL, Xie JQ, et al. ICU physicians’ perception of
patients’ tolerance levels in light sedation impacts sedation practice
for mechanically ventilated patients [ J ]. Front Med ( Lausanne ) ,
2019, 6. 226.

Gottlieb M, Patel KA, McDowell WG. Is the level of sedation depth
in the early postintubation period associated with worse patient out-
comes? [ J]. Ann Emerg Med, 2019, 73(5) . 488-490.

Olsen HT, Nedergaard HK, Strgm T, et al. Nonsedation or light se-
dation in critically ill, mechanically ventilated patients[ J]. N Engl J
Med, 2020, 382(12): 1103-1111.

Devlin JW, Pandharipande PP. Light sedation is the goal: making
the evidence heavier[ J]. Crit Care Med, 2018, 46 (6): 1003 -
1004.

Dalfino L, Brienza N, Bruno F. Patient-targeted light sedation in the
Intensive Care Unit; are we ready for precision medicine with dexme-
detomidine? [ J]. Minerva Anestesiol, 2018, 84(6) : 661-663.
Juul N, Morris GF, Marshall SB, et al. Intracranial hypertension
and cerebral perfusion pressure; influence on neurological deteriora-
tion and outcome in severe head injury. The Executive Committee of
the International Selfotel Trial [ J]. J Neurosurg, 2000, 92 (1):
1-6.

Rossetti AO, Lowenstein DH. Management of refractory status epi-
lepticus in adults: still more questions than answers[ J]. Lancet Neu-
rol, 2011, 10(10) : 922-930.

Brophy GM, Bell R, Claassen J, et al. Guidelines for the evaluation
and management of status epilepticus[ J]. Neurocrit Care, 2012, 17
(1):3-23.

Deakin CD, Nolan JP, Soar J, et al. European Resuscitation Council
Guidelines for Resuscitation 2010 Section 4. Adult advanced life sup-
port[ J]. Resuscitation, 2010, 81(10) ; 1305-1352.

Oddo M, Frangos S, Maloney-Wilensky E, et al. Effect of shivering
on brain tissue oxygenation during induced normothermia in patients
with severe brain injury[ J]. Neurocrit Care, 2010, 12(1) : 10-16.
Papazian L, Forel JM, Gacouin A, et al. Neuromuscular blockers in

early acute respiratory distress syndrome[ J ]. N Engl J] Med, 2010,

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

363(12): 1107-1116.

Yan KX, Pang LJ, Gao H, et al. The influence of sedation level
guided by bispectral index on therapeutic effects for patients with se-
vere traumatic brain injury [ J ]. World Neurosurg, 2018, 110:
e671-e683.

APl IR AT 3, 7 5 2. AR 5 L B R A A O0F 5T 0k
[T].FE/NLARES,2022,29(1) :60-64.

He GF, He S, Zuo ZL. Advances on the assessment of sedation in
pediatric intensive care unit[ J]. Chin Pediatr Emerg Med, 2022, 29
(1): 60-64.

Wy SO T AR LA IR B I I R 5 & WPPAS [T ] A 2
BB ,2011,20(5) :557-560.

Yu WL. Clinical and objective evaluation of sedation depth in criti-
cally ill children [J]. Chin J Emerg Med, 2011, 20(5) : 557-560.
Rasheed AM, Amirah MF, Abdallah M, et al. Ramsay sedation
scale and Richmond agitation sedation scale: a cross-sectional study
[J]. Dimens Crit Care Nurs, 2019, 38(2) : 90-95.

Murray MJ, DeBlock HF, Erstad BL, et al. Clinical practice guide-
lines for sustained neuromuscular blockade in the adult critically ill
patient: 2016 update-executive summary [ J]. Am J Health Syst
Pharm, 2017, 74(2) . 76-78.

Bk, E DY, BRI DU B4 G Ramsay \SAS 1
SRR IE R B Y M DN A [ ] U R IR 2, 2017, 28
(22) :3720-3722.

Zhong YY, Xiao BF, Huang SX, et al. Monitoring and evaluation of
bispectral index combined with Ramsay and SAS scores on sedation
in patients with mechanical ventilation [ J]. Hainan Med J, 2017,
28(22) : 3720-3722.

Kerson AG, DeMaria R, Mauer E, et al. Validity of the Richmond
Agitation-Sedation Scale (RASS) in critically ill children[J]. J In-
tensive Care, 2016, 4: 65.

Cornelissen L, Kim SE, Purdon PL, et al. Age-dependent electroen-
cephalogram( EEG) patterns during sevoflurane general anesthesia in
infants[ J]. eLife, 2015, 4. e06513.

Helakari H, Kananen J, Huotari N, et al. Spectral entropy indicates
electrophysiological and hemodynamic changes in drug-resistant epi-
lepsy-A multimodal MREG study [ J ]. Neuroimage Clin, 2019,
22. 101763.

Stasiowski M, Dufawa, Szumera I, et al. Variations in values of
state, response entropy and haemodynamic parameters associated
with development of different epileptiform patterns during volatile in-
duction of general anaesthesia with two different anaesthetic regimens
using sevoflurane in comparison with intravenous induct: a compara-
tive study[ J]. Brain Sci, 2020, 10(6) : 366.

Choi SR, Lim YH, Lee SC, et al. Spectral entropy monitoring
allowed lower sevoflurane concentration and faster recovery in
children[ J]. Acta Anaesthesiol Scand,2010,54(7) : 859-862.
Wfs HHE.2022-02-27 {&[E HHA.2022-04-25 4REE: f1m%



