-268-

A 8 25 S IR /N LB PR =
Wk 2 = U R =

Aahd B A FmA RIFA R

A A

(WZE] B8 PSSR E = NTRYT /N LB B2 AR 5 2R M SR SR A
et AE KRS JLEEE 100 6lEEHF ARG IR ERR R (FLACC 143 =4 43) i 1 ~ 15 %
JLEEREHLAT A AT IE IS4 (n =50) i 240 (n =50) o A0 38 S5 L F DRI LA 95 2P E SR 10 mg/kg, B
Z Y I T B 2 0 R 2 mg/kg, T 10 min PS8R, XREEA A0 AR AR LA SR YT G RIZIAS B
Nio R SHZNLE, 41 FLACC PFA AR (P <0.001) o A7 & 27 4N i S 2 41 i st i th
LT HEAT I (13 194 £1965) FI(8 258 1 617) , ERA LI FE X (P =0.027), TERITIEA R
JE 5 16T, A I SR AL T i 2 A (A 22 R G208 L (x° =2.098,P =0.148) , A& Ir 41l o %
ALANRCER I LU 53 3 18% (9/50) F140% (20/50) , 22 R A G237 XL (' =5.877,P =0.015) , #%
R BCR AR S5 A R , M09 2 4 il B 22 2R T7 S8 90 8 D AR R0 58387 1 L4843 3 82%
(41/50) 1 58% (29/50) , 25 5+ A G i1 38 XL (x* = 6.857,P =0.009) ; e i WA BN Ay sk 5 (11
B PR AENR i BER R IR A R IGE TR 22 R RS EE (P >0.05), 458 MWIEFES
WRAKIZ 3 PVRST /N LR G P50 & A S B 259, ¥ ke 3 A 1 25T S 10 mg/kg T 320 B4F, 9 HL
REE LML T 2 meg/kg M1 D ZMBURBCER . WAN, S R0y B b ) 2825 B i DR, 2R
JE R PIR R — A,

[88iIR]  AWIEIFEINE; RBCFIEUR ; JaITas R, L

[hESZES] R726.8 R614

Application of analgesia of intravenous ibuprofen for orthopedic children in PACU. Liu Jingjing, Xiao
Ting , Jiang Lidan ,Zhu Shili , Qu Shuangquan. Department of Anesthesiology ,Hunan Children’s Hospital , Chan-
gsha 410007 China. Corresponding author:Qu Shuangquan, Email ; qushuangquan1974@ 163. com

[ Abstract] Objective To observe the efficacy and safety of intravenous analgesia of ibuprofen versus
tramadol in postanesthesia care unit (PACU) for orthopedic children under general anesthesia. Methods A
total of 100 children aged 1 to 15 years with FLACC score = 4 were randomly divided into ibuprofen (A, ,n =
50) and tramadol (B,n =50) groups. Group A received a single dose of 10 mg/kg IV-ibuprofen while Group B
a single dose of 2 mg/kg IV-tramadol. The profiles of efficacy and treatment-emergent adverse event ( AE) were
observed. Global evaluations were conducted for overall treatment efficacy before leaving PACU. Results The
FLACC score of each group was significantly lower than that pre-dosing ( P <0.001). The pain intensity differ-
ence (PAID) of Group A was greater than that of Group B and the inter-group difference was statistically signif-
icant (P =0.027).1In terms of AE,Group A was slightly lower than Group B. However, the difference was not
statistically significant (P =0. 148). The percentage of rescue analgesia was (18% ,9/50) for ibuprofen and
(40% ,20/50) for tramadol. And the difference was statistically significant (y* =5.877,P =0.015). As for o-
verall analgesic efficacy,the effective or efficacious percentage was (82% ,41/50) for ibuprofen and (58% ,
29/50) for tramadol. And the difference was statistically significant (y* =6.857,P =0.009). The most fre-
quent AE was dizziness (n =11). No significant inter-group difference existed in vomiting, sedation , respiratory

depression, fever or other aspects. Conclusion Intravenous ibuprofen is both safe and effective for relieving
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postoperative pain in children. An injection dose of 10 mg/kg is well-tolerated and produces better analgesic

effect than tramadol 2 mg/kg. It is a safe option for immediate postoperative pain relief.

[ Key words] Intravenous Ibuprofen; Anesthesia Analgesia; Treatment Qutcome; Child
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Table 1 Demographics and baseline characteristics
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Table 2 Number of cases classified by surgical site[ n( %) ]
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Table 3 Summary of pain measured by FLACC( min,x +s)

il % Ty T, T; T,
G -2 e 50 5.7+1.8 2.0+1.5 1.5+1.6 1.3+1.7 1.4+1.7
B 50 5.8+1.9 3.5+1.6 3.0£2.0 3.0£2.1 3.02.1
i - 0.270 -4.836 -4.141 —4.449 -4.187
Pt - 0.788 <0.001 <0.001 <0.001 <0.001

ot FH IS R0l 28 T AR 25 5 PO I e RS
Inf A5 A8k e RE A8 25 18 3 24 R I [R] 19 284k, A BY
F BT ZE SR, it ek m e . g%
iR 9iR B AR A B B TS 07 1 O 45 24 i FLACC ¥ 239
FA ] AR FLACC PE43 o PR 2H 4% B (1] 0 A 0 R
AR Ak 1 ( pain intensity difference from baseline,
PAID) fXf FE DL 1, 78 30 min NP4 A 2% IR
BPIRM R SR AR Bl S PR 0 R PR ) KL
FARFFAE

R 2% o 18] £ 1% PATD {6 HIBRTE EE T H S 2H 1Y
25 R £ T 1 X (area under the curve, AUC)
Ao 220 AUC 435120 (13 194 =1 965 ) Fl
(8258 +1617), fiidgsrd i L2 HIEm 59.8% ,

ZEF RAGI R (P =0.027)
f =
4.5+
14014 e
7 % #

141 lll

T A —

RAIE

- A e

- WTEm

[l % Wi A5 £l
By € i

B L A o A A A BT (8] P 36 A s 3
Fig.1 Changes of PAID over time



-271-

A9 25 20 i 2 4L RDSOBURG 19 LL 4943 31 R
18% (9/50) F140% (20/50) , 2% A G i 1278 X (X
=5.877,P =0.015) . i {%I¥ L A0 o 2 413677 55
G 5E N A RN SR I HL 5y B g 82% (41/
50) 1 58% (29/50), 22 T A Gi it 2 L () =
6.857,P =0.009) ; 15 ¥ 25 2L 01 il T 2 20 T4 L 49
S04 10% (5/50) Fl1 26% (13/50) , 22 A5 Gi 2%

B AL AG MK (S i) | Sk (1L i) Bp i il (6
P R (S B) R AR (4 ) o IR A O — 3
P, RERE A AT S0, oA 3E R AT A RS SR, P4l
PR b TR L R i 95 451

R4 A RER BRSO PG [ n (%) ]

Table 4 Evaluation of frequency and efficacy
of rescue analgesia[ n( % ) |

%SL(XZ =4.336,P=0.037), 034, Gaei| [k G 1k o fgf;ﬁ%#g&%ﬁ
= et IS 50 9(18.0)  41(82.0) 5(10.0)
22 R AIRYT I BDZIAS BN, Herb A i 25 40 Mo 50 20(40.0)  29(58.0)  13(26.0)
8 1il(16% ) M Th 241 14 1] (28% ) , 22 R K i X - T 0.857 4.336
%E\X(Xz 22.098,P=0. 148>,JFLI»3§50 T%L'[J—ILE(JZ:E Pl - 0.015 0.009 0.037
x5 WIWHRITERZAR RN [n(%) ]
Table 5 Common treatment-emergent adverse events| n( % ) |
sy % e ik Ew P i Bt
T3 ¥ 254 50 8(16.0) 2(4.0) 5(10.0) 2(4.0) 1(2.0) 1(2.0)
=24 50 14(28.0) 3(6.0) 6(12.0) 4(8.0) 4(8.0) 3(6.0)
Vil - 2.098 0.000 0.102 0.177 0.842 0.260
Pl - 0.148 1.000 0.749 0.674 0.359 0.610

Wi

BIRSERFARE P W A o B AN
SRR AEJE /N L5 1 9] S 1k 2 1) 0 T
I PR — 2R B P — B — Ak . L
e = ORI , S8 S B 5 U, AT HE SN X
T SN ABORR BT R 28 24 Wy 2 LA A A o 11—
251 , H AT BE S SO IR A ) ARG | 2 O
SRR RN o PRI I PR R T A 2 SRR L
HFNZG Yy I F Z 18] SR A AT 5T 2 22Uk 5K
USSR BT 2 25 1) 9 A BE Ak the T AR i e v 9 2%
E DRI BN, AN 52475 1] (14 9 AE S L RE 6 BOP R 1
AL, DL S PP I RS MR L 8

A 5 —Fh AR 8 R PIH R BUR 241, €
REAS ] SMBET A B 47338 18 149 98 i K S I, Dk 2
ANIEPIRE R, BA BP0 Z ek, A R 23
PRI A SRR, 35 AR TR 0 20 M [
TAHULZ B e ACF-, e AR 5 PR, A 1 B A
KW SR M A R o ARG 1 R
TUATIE IS0 TR 2 WAL FESERAS T sl
BFE M JLZE I ANIE FH , T 5 A 38 5 A g — Rl
BB A B A I R . 48 R 3 A B BT
FEH IR I 4 25 W A Rk A OF5E B

i FH AR S F A 0 S5 AE BN AL v i st
SAEFAE TR RRESE " T BT W
0 R, Aol P 22 B 700 ) A 19 4L 1 3 4 45 S e PR
AR, B AR F 2 gk G R S Tz HL
T A I 2 BB 25 0 i S 2 A R IR BT
25 1939 AR A 24 ) 15 B A5 4 FE R R S T
ARG R I R 28 SR e

AWFFEH A% S LA i 2 4L AEHir i 15 min
J& BE I FLACC P43 381 R R X il BH A 254
ARG IR A R A0 1% 28 4L o B AR Ak b
R 1 BB 0 R R A R A S Tl S 2
4, FEHA T A 98 25 o v 5 i il 2 225 /N L4k
ARG IR BUR SR E ., £ PACU =T, &
HAR A R B R 25 25 w6 R o8 4, PCIA ZE
WRFEEA TEF SR, P AR R AE R . Y 75 R
HH BB N R o PR 2 e g o R v e £ 1
L WA U S5 RE S e A T B S PR R AR

AR A 22 FH IR IS BIZIN RN,
AR RN KA R TR G, kA
MELATIA K B FE R B A £ 5. fikoy
AR 225 ih & 2 Tk 2 = BURA S eE
RAR AT 25 24 1 F i, TR) Bt A 9% 25 AL 55 K JE A A
RO R AR T il S 2 4, X R R T B 252
Yo, A S5 A T B R B T DA AR B



-272-

IGBE/NLSMEZE 2021 48 3 A% 20 %% 31 J Clin Ped Sur, March 2021, Vol.20, No.3 ||| RGN

TN, DI FAARBAT - 2R AN R N 11 % A=
JRUBSE o 7 25 B 2R SR R s g (4 I R 9 41
BAER) I A IR IS A R AR IO T S 24l (1
LA G o 2 B B A 7R 1 1
JRRS T i 4 A TR i il FH AR S5 AR 259, A fcile
(AIF 5 3 B AR 5 1A T8 R 24 30 R 88— e 1 00 R
I RE AR M IMARER" " ARt A &
BUAR S5 H IR I B9 ] o AR 9 R ke AR R
AR RSN R Sk 5, 1 i 2 22 4 2 AR s 5 T A
W SRAL X T B A 9 25 RE A% G A B 1 A 5 R
AR AR RGR I AE . AL AR B
AR KR, 33X i B L #8500 v S A 9 28 i
ZME R,

B Z, 8 F/NLE R AR JG B, # Ik
A ST 10 me/ kg A F RAFI 5214, I HAE
=T 2 mg/kg #h S Z IR ACR . A A
WS AT B R 2R 25 L, R R S
PIREE 0 — A ik

& % X o

1 Ali S,Drendel AL,Kircher J,et al. Pain management of mus-
culoskeletal injuries in children; current state and future di-
rections[ J ]. Pediatr Emerg Care,2010,26(7) ;518 -524.
DOI:10. 1097/PEC. 0b013e3181e5¢02b.

2 Glare P, Aubrey KR, Myles PS. Transition from acute to chro-
nic pain after surgery[ J]. The Lancet,2019,393 (10180) .
1537-1546. DOI;10. 1016/S0140-6736( 19 ) 30352 -6.

3 Gulur P, Nelli A. Persistent postoperative pain: mechanisms
and modulators[ J]. Curr Opin Anaesthesiol ,2019,32(5) :
668-673. DOI;10. 1097/ACO. 0000000000000770.

4 Walther-Larsen S, Pedersen MT, Friis SM, et al. Pain preva-
lence in hospitalized children: a prospective cross-sectional
survey in four Danish university hospitals[ J]. Acta Anaes-
thesiol Scand,2017,61(3) :328-337. DOI:10. 1111/aas. 12
846.

5 PMVEHE, BRRER. Ak S5 AT BUR e L E RO B TR A
AN IRIESE L) ] i R /N LSRR 2R i, 2010,9 (4) 281 -
283. DOI;10.3969/j. issn. 1671 -6353.2010. 04. 013.

Sun GX, Li ZH. Pre-application of ibuprofen for pain relief

during knee joint endoscopy in children[ J].J Clin Ped Sur,

2010,9(4) :281 -283. DOI; 10. 3969/j. issn. 1671 - 6353.
2010.04.013.

6 SEMNEE, Ef’ﬁj_ HIFAL, 4‘? I PP PR R R A

L I3 PN A QER Y R

HE4 ) ,2001,21(4) :26 -30. DOL: 10. 3969/j. issn.

10

11

12

13

14

15

1000-9965.2001. 04. 007.
Cai BX,Ren XD, Ye KH, et al. Indicator for comprehensive
evaluation of pharmacodynamic data with time-sequential re-
lationship: area under the curve of time-effect relationship
[J].J Jinan University ( Natural Science & Medicine Edi-
tion) ,2001,21 (4) :26 - 30. DOI; 10. 3969/]. issn. 1000 -
9965.2001.04.007.
Cousins MJ,Lynch ME. The Declaration Montreal ; Access to
pain management is a fundamental human right [ J]. Pain,
2011,152(12) ;2673 -2674. DOI. 10. 1016/j. pain. 2011.
09.012.
Wheeler M, Oderda GM, Ashburn MA , et al. Adverse events
associated with postoperative opioid analgesia: A systematic
review[ J|. The Journal of Pain,2002,3(3) :159-180. DOI .
10. 1054/jpai. 2002. 123652.
Perkins FM , Kehlet H. Chronic pain as an outcome of surger-
y. A review of predictive factors[ J]. Anesthesiology,2000,
93(4):1123-1133. DOI: 10. 1097/00000542 - 200010000
-00038.
Southworth SR, Sellers JA. Narrative summary of recently
published literature on intravenous ibuprofen[ J]. Clin T-
her,2020,42(7) :1210-1221. DOI; 10. 1016/j. clinthera.
2020. 05. 004.
Weisz RD, Fokin AA,Lerner Vet al. Intravenous ibuprofen
reduces opioid consumption during the initial 48 hours after
injury in orthopedic trauma patients[ J].J Orthop Trauma,
2020,34 (7) :341 - 347. DOI: 10. 1097/BOT. 000000000
0001733.
Moss JR, Watcha MF,Bendel LP,et al. A multicenter, ran-
domized, double-blind placebo-controlled, single dose trial
of the safety and efficacy of intravenous ibuprofen for treat-
ment of pain in pediatric patients undergoing tonsillectomy
[J]. Paediatr Anaesth,2014,24(5) :483 -489. DOI: 10.
1111/pan. 12381.
Singla N, Rock A, Pavliv L. A multi-center, randomized,
double-blind placebo-controlled trial of intravenous-ibupro-
fen (iv-ibuprofen) for treatment of pain in post-operative
orthopedic adult patients[ J]. Pain Med,2010,11(8) ;1284
-1293. DOI.10. 1111/j. 1526-4637.2010. 00896. x.
Canpolat DG, Kaba YN, Yasl SO, et al. Using Intravenous
Ibuprofen for Preventive Analgesia in Orthognathic Surgery
[J]. Oral Maxillofac Surg,2020,21; S0278 - 2391 (20)
31307-0. DOI;10. 1016/]. joms. 2020. 10. 029.
Dwarica DS, Pickett SD,Zhao YD, et al. Comparing ketoro-
lac with ibuprofen for postoperative pain:a randomized clin-
ical trial[ J ]. Female Pelvic Med Reconstr Surg,2020,26
(4) :233-238. DOI; 10. 1097/SPV. 0000000000000740.



-273- IGBE/NLSMEZE 2021 48 3 A% 20 %% 31 J Clin Ped Sur, March 2021, Vol.20, No.3 ||| RGN

[J].BrJ Surg,2020,107 (2) : €70 - e80. DOI; 10. 1002/
bjs. 11477.
Patel NK,Shah SJ,Lee NK, et al. Intraoperative intravenous

16 RLLHe, ZRZe i PhE . bhds gl & 2 5 B2 1 FH A
RIGAPERIR TR T]. MR BE2E ,2019,25(16) 1172 20

174. DOI:10. 3969/j. issn. 1009-4393.2019. 16. 077.
Zhang HY ,Li YR,Sun YM, et al. Efficacy of relieving acute
pain with tramadol versus oxycodone after hepatic opera-
tions[ J]. Current Physician,2019,25(16) ;:172-174. DOI;
10.3969/j. issn. 1009-4393.2019. 16. 077.

ibuprofen use is not associated with increased post-tonsil-

lectomy bleeding[ J ]. Int J Pediatr Otorhinolaryngol ,2020 ,

133:109965. DOI;10. 1016/]. ijporl. 2020. 109965.
(M AS B #7.2020-09-24)

17 R BN 2, 45 RN T AR S P Ak B 53 B
LT IR 2 25,2017 ,33(9) :911-917. ARSCE| AR XS A, 1 08, T, SF A S SR
Xu JG,Deng XM ,Feng Y, et al. Expert consensus on post- /N LA R B AL 2 BUR (9 DL LT e R/ LS
operative pain relief in adults[ J]. Journal of Clinical Anes- Pk, 2021, 20 (3) : 268 - 272, 296. DOI: 10. 12260/
thesiology ,2017,33(9) :911-917. lexewkzz. 2021. 03. 013.

18 Lewis SR, Nicholson A, Cardwell ME, et al. Nonsteroidal Citing this article as: Liu JJ, Xiao T, Jiang LD, et al. Ap-
anti-inflammatory drugs and perioperative bleeding in pae- plication of analgesia of intravenous ibuprofen for orthopedic
diatric tonsillectomy [ J ]. Cochrane Database Syst Rev, children in PACU[J]. J Clin Ped Sur,2021,20(3) ;268 -
2013,7(1) :244-287. DOI: 10. 1002/14651858. 272,296. DOI:10. 12260/ lcxewkzz. 2021. 03. 013.

19 Small C, Laycock H. Acute postoperative pain management



