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Efficacy and safety of injectable non-steroidal anti-inflammatory drugs
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[ Abstract] Objective: To systematically evaluate the efficacy and safety of injectable non-steroidal anti-
inflammatory drugs ( NSAIDs) for postoperative analgesia. Methods: A comprehensive literature search was
conducted across databases including CNKI, WanFang, VIP, SinoMed, PubMed, Embase, Web of Science, and
the Cochrane Library, supplemented by clinical trial registries, from inception to September 2025. The Cochrane
Risk of Bias tool was utilized to assess the methodological quality of the included studies. Data synthesis and Meta-
analysis were performed using RevMan 5.4 and Stata software. Results: A total of 58 studies involving nine injectable
NSAIDs were included. Compared with placebo, all evaluated NSAIDs significantly reduced cumulative opioid
consumption at 24 hours postoperatively (all P <0.05). Notably, binaprofen exhibited the most substantial opioid-
sparing effect (pooled reduction rate: 36.8% , 95% Cl: 32.0% to 40.0% ). Furthermore, binaprofen significantly
decreased the requirement for patient-controlled analgesia (PCA) rescue [ RR =0.42, 95% CI(0.30, 0.58), P <
0.001 ] and the number of effective PCA demands at 24 h. Regarding analgesic efficacy, both parecoxib and
ibuprofen significantly lowered pain scores at 24 h postoperatively (both P <0.001). In terms of safety, parecoxib
significantly reduced the risk of overall adverse events [ RR =0.61, 95% CI (0.51, 0.73) ] and gastrointestinal
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events [RR =0.67, 95% CI (0.54, 0.85) ]. Binaprofen also demonstrated a favorable safety profile. Conclusion ;

Injectable NSAIDs effectively alleviate postoperative pain and exert a significant opioid-sparing effect, with parecoxib

and binaprofen demonstrating favorable safety profiles. Future well-designed studies should focus on the dose-

response relationship and long-term safety in specific patient populations.
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Experimental Control Mean Difference Mean Difference Risk of Bias

i i % Cl 1V, Fi % Cl ABCDEF
Andrea 2016 086 024 72 212 042 63 834% -1.26[-1.38,-1.14] [ ] 20200
Ekinci 2020-2 026 044 30 17 059 30 16.6% -1.44[-1.70,-1.18] ~—=— 2000600
Total (95% CI) 102 93 100.0% -1.29 [-1.40, -1.18] *
Heterogeneity: Chiz = 1.50, df = 1 (P = 0.22); I = 33% 2 1 0 ; 5
Test for overall effect: Z = 23.54 (P < 0.00001) Favours [experimental] Favours [control]
Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
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Experimental Control Mean Difference Mean Difference Risk of Bias

tudy or Subgrou Mean D Total Mean D Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEF
An'YM 2019 324 056 253 4.18 063 254 56%  -0.94[-1.04,-0.84] - 207200
Chen B 2015 3 08 40 33 06 40 52%  -0.30[-0.61,0.01] —] @20 @
Chen K 2015 174 174 35 293 08 22 40% -1.19[-1.86,-0.52] —_— 220 @
Chen KW 2011 149 06 50 149 06 50 54%  0.00[-0.24,0.24] T 220 @
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Jiang QF 2010 12 1 5 27 08 50 50% -150[-1.85,-1.15] — 22022@
LiJ 2023 189 065 31 283 064 31 51% -0.94[-1.26,-0.62] —_ @20 @
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Heterogeneity: Tau? = 0.28; Chi? = 452.46, df = 19 (P < 0.00001); I* = 96%
Test for overall effect: Z = 8.58 (P < 0.00001)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

B4 A%

Experimental Control

Deng JL 2015-2 32 04 20 38 09 20 11.1%
Deng ZF 2018 1.89 0.37 30 3.02 0.74 30 11.7%
Huang SH 2014-2 267 0.61 30 4.37 0.67 30 11.6%
Jia RF 2009 31 14 20 31 15 20 85%
Lu YM 2009 25 03 20 26 03 20 121%
Qi XB 2009 165 0.79 20 1.45 0.51 20 11.2%
Shi HL 2009-1 1.8 148 10 46 284 10 3.9%
Shi HL 2009-2 0.1 0.32 10 0.3 048 10 11.5%
Song C 2009 28 0.92 10 2.82 0.63 10 97%
Zhang WQ 2009 4.87 1.53 30 4.53 1.87 30 87%
Total (95% Cl) 200 200 100.0%

Heterogeneity: Tau? = 0.47; Chi? = 113.55, df = 9 (P < 0.00001); I* = 92%
Test for overall effect: Z = 2.04 (P = 0.04)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

&5

3.2.2 RJE 48 h BHm T WAE A JRCE I Y
P X LR SE B R H R R IR 5 Rl 2 Y
BEFER S T ARG 48 h I 43, Meta 23 #7 45 2R 2
7 BB A TR B D (S0 B A s R AOR
[MD = -0.64 43,95% CI( —1.03, -0.26) ,P =0.001],
SERRVER R (1 =98% ) o AR R 6l FE 4R 57 o1k
K HONBERFE 22 57 0 F L I% OFBR 5 X Sk A S 1
A5 48 h BRI Py 2 5 Rt 2 () P >
0.05) .
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-1 0 1 2

Favours [experimental] Favours [control]

Mean Difference

-060[ 1.03, -0. 17]
113 [-1.43, -0.83]
-1.70 [-2.02, -1.38]

0.00 [-0.90, 0.90]
-0.10 [-0.29, 0.09]

0.20 [-0.21, 0.61]
-2.80 [-4.78, -0.82]
-0.20 [-0.56, 0.16]
-0.02 [-0.71, 0.67]

0.34 [-0.52, 1.20]

-0.49 [-0.96, -0.02]

Favours [experimental]

3.3 KRB

A3 5 2R O 24 h KR PR 19 Meta o3 A

Mean Difference

2 0o 2 4
Favours [control]

LIS S5 g 5 R B RIS 24 h P e B Meta 237

24 h % $ 8 9% LE 11

Risk of Bias
B D

AN IS X e IE W 2 R s s T
AJG 24 h #hRCEEIR LA, Meta 79 B 45 2R o, 2R e %
ARG 24 h T ZEANROE R 09 B H IS T2 e Al
[RR =0.42,95% CI(0.30, 0.58) ,P <0.001 ], 5 JF Itk
WA (F =34% ) 48 7% 28 e 3% 25 18 5 0 T A 30 F A%
AR5 B XA AN T oK (LR 6) o T X 2 B
ey 5 2 R M B, 7E AN RO EE B Y 22 R RS
H222 Y (P =0.350),



Control

Experimental

Risk Ratio
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Risk Ratio Risk of Bias

Binaprofen-1 38 200 38 98 612%  0.49[0.34,0.72] —1— 22@022@
Binaprofen-2 10 131 32 128 388%  0.31[0.16,059] — W —— @0072606
Total (95% CI) 331 226 100.0%  0.42[0.30, 0.58] -
Total events 48 70

e Ohiz = - - 2= 349 t t } t t
Heterogeneity: Chi2 = 1.52, df = 1 (P = 0.22); I = 34% 02 05 1 2 5

Test for overall effect: Z = 5.10 (P < 0.00001)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

Favours [experimental] Favours [control]

6 IR o 5 LG U 24 h AMROER LU B R Meta 23 A

3.4 RiF24 h SEHBERREREIILE

W B A R I oF 2 R 2Ry B ST A TR
oA A UK, Meta 43 BT 45 S B, 5 8503 R 8L
W AER AT [ MD = - 14,31 ¥K,95% CI( -25.37,
-3.26),P =0.01 | 54 EF[MD = —2.93 &,
95% CI( -4.29, -1.56),P <0.001 ]z & K 55
PR RN o R U o 2 T W B S M A
i 45 R R (1P = 94% ) W 4143 #7278 2ok
HFAREH AR 22 7, BILIESF R 5 &
FIHZER TG FE L (P>0.05),

S R OB A O R OB A 1 — B MG
Ai[MD = -5.38 ¥ ,95% CI( —9.98, —0.88),P =
0.02 ] 5FKMiE35 [ MD = -3.14 ¥R ,95% CI( —4. 80,

-1.48) ,P <0.001 | #4398/ T B4 ik . R B oF
LTG5 T M A T E A A A R R (P =
96% )
3.5 ZEMEN

552 B AR LG, A B A 2 R AR T RO R
HOEL K [ RR =0.61,95% CI1(0.51, 0.73),
P <0.001 ], PRI SF A B B4 XU IR 52 B
fk# # [ RR =0.77,95% CI(0.60, 1.000), P =
0.050 ] . 19 b I% S5 B X £ Ik 22 3 Wy K A 3% 05 5%
HpZ iy 52 A, 2 588t 8 L
(P>0.05), [AI#E, %Y TEH B AH LA R FAF
KA U J T ) Meta 3 AT 45 R 5 Lk SRR R $
PR 25—, LR 3.

R3S LARJE RGP B KA A KU

) SRR B R A KU ERBERN R Xy N 53
25 £ ik - -
RR (95% CI) P RR (95% CI) P 1
1545 A5 0.61(0.51, 0.73) <0.001 0.67(0.54, 0.85) <0.001
I 0.77(0.60, 1.00) 0.05 0.75(0.56, 1.00) 0.05
AW % 0.64(0.20, 2.05) 0.45 0.62(0.36, 1.07) 0.08
e 5% PR T 0.57(0.20, 1.59) 0.28 0.83(0.44,1.59) 0.58
AL ¥ 25T 0.86(0.65, 1.14) 0.31 0.93(0.69, 1.26) 0.65
Xt . Tk 2 5 1 0.88(0.70, 1.10) 0.26 0.94(0.59, 1.50) 0.79
s e FEUCR) BRI H 25 25 1 (i 20 24 31% ~

AWFFEIE 2 8 A E A S RCT Bl , RGP T
# M NSAIDs 78 R J5 22 58 XU o Y7 30 % 4
Yo Z5RA NSAIDs 75 A J5 S0 oA (L REFE IR
Ja VIR VEIY 3 B — 5 B BT S 25 1) 29500
HARTI 2 1 3% 25 78 il b BOBUR 755K (4 PCA

43% ) 75 T 2 B RS, T ) Tk A 5 A 9 25 TR R
A 24 h &R PR T3 L 3 d 3, X 5 R AR AF 5
S5 R — 2, HALHIAE T 2250 2500 ] 5 AE A R, BHL
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A, L0 R I PR 28 50 14 17 A . Il k3 NSAIDs
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