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This study was performed to evaluate the efficacy and safety of flurbiprofen axetil (FA) on preemptive
analgesia for Chinese surgical patients. Medicinal databases and review articles were screened with
prespecified criteria for randomized controlled trials that reported the effects of adverse reactions to FA
and other analgesics for preemptive analgesia. The qualities of included studies were critically
evaluated. A total of 848 articles were found and 17 articles were finally included. Heterogeneity test:
Analysis of visual analog scale (VAS) at 4 h after operation (Qstatistic = 97.37, P < 0.00001, I° = 87%),
analysis of VAS at 8 h after operation (Qstatistic = 128.95, P < 0.00001, |> = 90%), analysis of VAS at 12 h
after operation (Qstatistic = 20511.23, P = 0.13, 1> = 100%), analysis of VAS at 24 h after operation
(Qstatistic = 188.15, P < 0.00001, I> = 91%), and safety analysis (Q statistic = 17.61, P = 0.05, I = 38%).
The results of meta-analysis showed that compared with the control group, FA was more effective in
VAS at 4 h after operation (mean difference (MD) = -1.23, 95% confidence interval (Cl): -1.54 to -0.92), 12
h after operation (MD = -4.42, 95%CIl. -10.06 to 1.23), and 24 h after operation (MD =-0.87, 95%CIl: -1.24 to
-0.51). There were no significances between FA treatment and control group in VAS at 8 h after
operation. Moreover, FA was safer than the control group (OR = 0.70, 95%CI: 0.49 to 0.99). Funnel-plot
displayed some unsymmetrical figures, indicating that there were publication biases in each analysis.
The evidence currently available shows that FA was effective and safe on preemptive analgesia for
Chinese surgical patients.
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INTRODUCTION

Flurbiprofen axetii (FA) is a member of the
phenylalkanoic acid derivative family of nonsteroidal anti-
inflammatory drugs (NSAIDs), and it exerts potent
function of anti-inflammation and antinociception after
intravenous (iv) injection (Buritova and Besson, 1998;
Roszkowski et al., 1997). It has been reported that FA, an
injectable prodrug of flurbiprofen, when administered
intravenously could reduce the pain on injection of
propofol (Fujii and Shiga, 2006, 2009). Recently, some
studies also reported that FA could reduce postoperative
pains (Lin, 2010; Mikawa et al., 1997; Nakayama et al.,
2001; Nishiike et al., 2007; Takada et al., 2007; Wang
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et al., 2008, 2009). However, the conclusions of which
are not credible, because of small sample size and lacks
of systemic evaluation of methodologic quality.

In order to demonstrate its efficacy and safety, we
make a systemic review about clinical random control
trials (RCTs) focused on FA in preemptive analgesia for
Chinese surgical patients.

METHODOLOGY
Search sources and strategy

The search strategy was made according to working handbook
4.2.7 from the Cochrane collaboration (Sackett et al., 2002). We
systematically searched Medline (1991 to November, 2011),
EMbase (1991 to November, 2011), CBMdisc (1991 to November,



2011), and CNKI (1994 to November, 2011) for randomized trials
examining the efficacy and safety of FA on preemptive analgesia for
Chinese surgical patients. In addition, we conducted a manual
search of abstracts from selected conferences and also searched
by hand the bibliographies of all relevant trials. The following search
criterion was used: (“preemptive analgesia” or “analgesia”’) and
(“flurbiprofen axetil" or “flurbiprofen”), and language was limited to
English or Chinese.

Study selection

Two reviewers independently conducted the literature search and
extraction of relevant articles. The title and abstract of potentially
relevant studies were screened for appropriateness before retrieval
of the full articles. The following selection criterions were used to
identify published studies for inclusion in this meta-analysis: (a)
study design: RCTs; (b) population: Chinese surgical patients; (c)
intervention: FA versus other active analgesics, such as tramadol
and fentanyl; (d) outcome variable: VAS at 4 h after operation, VAS
at 8 h after operation, VAS at 12 h after operation, VAS at 24 h after
operation and adverse reaction rate.

Data extraction

From each study, the following information was abstracted: author,
year of publication, study design, characteristics of the population,
simple size, treatment proposal, types of surgical operation, VAS at
4 h after operation, VAS at 8 h after operation, VAS at 12 h after
operation, VAS at 24 h after operation and adverse reaction rate.

Assessment of study quality

The quality of the included studies was assessed based on a well-
established, validated scale developed by Jadad et al. (1996). A
Jadad score was calculated using the following 7 items: (1) Was the
study described as a random trial? (2) Was the randomization
scheme described and appropriate? (3) Was the study described as
double-blind? (4) Was the method of double blinding appropriate?
That is, were both the patient and the assessor appropriately
blinded? (5) Was there a description of dropouts and withdrawals?
(6) Deduct one point if the method used to generate the sequence
of randomization was described and was inappropriate. (7) Deduct
one point if the study was described as double blind, but the
method of blinding was inappropriate.

The first five items were indications of good quality, and each was
counted as one point towards an overall quality score. The final two
items indicated poor quality, and a point was subtracted for each if
its criteria were met. The range of possible scores was 0 to 5 (0
being weakest and 5 being strongest). Any study with a Jadad
score < 3/5 was considered to be of poor quality, and excluded.

Statistical analysis

For dichotomous outcomes, we calculated a pooled mean
difference (MD), odds ratio (OR) and 95% confidence interval (CI).
The MDs and ORs of different RCTs were combined by using the
random effects model as previous described (Der et al., 1986), if
true, between-study heterogeneity exists or else use Mantel and
Haenszel fixed-effects model instead (Mantel et al., 1959). Intertrial
statistical heterogeneity was explored using the Cochran Q test with
calculated I%, indicating the percentage of the total variability in
effect estimates among trials, that is, due to heterogeneity rather
than to chance (Higgins et al., 2003). I? values of 50% or more
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indicate a substantial level of heterogeneity. We evaluated the
presence of publication bias by means of visual inspection of the
funnel plot (whether it was symmetrical or not). All P values were
two-sided with statistical significance set at an a level of 0.05. We
followed the “quality of reporting meta-analysis guidelines” for
reporting and discussing these meta-analytical results (Moher et al.,
1999). All the statistical analysis was carried out by the Cochrane
collaboration’s RevMan 5.0 software.

RESULTS
Study characteristics

There were 848 articles relevant to the search term and
17 articles (Chen et al., 2011, 2008; Ding et al., 2007;
Fan, 2009; He et al., 2008; Li and Xie 2007; Li and Lin
2010, Li et al, 2009; Luo et al., 2009; Song et al., 2010;
Sun et al.,, 2007; Wang et al., 2007, 2008; Xie et al.,
2006; Zeng et al., 2008; Zhao et al., 2009) involving 848
Chinese surgical patients (FA treatment group: 425
patients; control group: 423 patients) were included in this
meta-analysis finally. Ages and sex ratio were similar in
each group, respectively. The flow chart for the selection
of RCTs to be included in our analysis is as shown in
Figure 1. The characteristics of the included trials are
showed in Table 1.

Methodologic quality assessment

All the trials included in this meta-analysis mentioned the
term "random", but the detail method was illuminated in 1
article only. There were 17 trials that mentioned the term
"double blind", but only 7 articles explained the detail
method. All the 17 trials described the data of the patients
who withdrew during the treatment. According to the
Jadad score, 10 articles and 7 articles were regarded as
high quality literature and low quality literature,
respectively (Table 1).

Heterogeneity test

We choose fixed-effect model to make meta-analysis,
because there was no significant heterogeneities in
safety analysis (Q statistic = 17.61, P = 0.05, 1> = 38%).
Because of heterogeneity, random-effect model was used
to make analysis for VAS at 4 h after operation (Qstatistic
= 97.37, P < 0.00001, I° = 87%), VAS at 8 h after
operation (Qstatistic = 128.95, P < 0.00001, I* = 90%),
VAS at 12 h after operation (Qstatistic = 20511.23, P =
0.13, I = 100%), and VAS at 24 h after operation
(Qstatistic = 188.15, P < 0.00001, I = 91%).

Meta-analysis of VAS at 4 h after operation

FA treatment group and control group were recorded in
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Figure 1. Chat for the search result and trials screen.

the 14 trials finally included. Active analgesics involved in
this analysis were tramadol or fentanyl. The results of
meta-analysis (MD = -1.23, 95%Cl: -1.54 to -0.92)
confessed that VAS at 4 h after operation in FA treatment
group is less than in control group of Chinese surgical
patients (Figure 2).

Meta-analysis of VAS at 8 h after operation

FA treatment group and control group were recorded in
the 14 trials finally included. Active analgesics involved in
this analysis were tramadol or fentanyl. The results of
meta-analysis (MD = -1.13, 95%Cl: -1.54 to -0.73)
confessed that VAS at 8 h after operation in FA treatment
group is less than in control group of Chinese surgical

Y

RCT removed by reading full texts:+
Repeat publication (n=1)«
Data not adequate (n=3)«

patients (Figure 3).

Meta-analysis of VAS at 12 h after operation

FA treatment group and control group were recorded in
the 12 trials finally included. Active analgesics involved in
this analysis were tramadol or fentanyl. The results of
meta-analysis (MD = -4.42, 95%ClI: -10.06 to 1.23)
confessed that VAS at 4 h after operation in FA treatment
group is less than in control group of Chinese surgical
patients (Figure 4).

Meta-analysis of VAS at 24 h after operation

FA treatment and control groups were recorded in all the
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Table 1. Characteristics of the 17 randomized clinical studies included in this meta-analysis.
Sample VAS at VAS at VAS at VAS at Adverse
Jaded Treatment . _
Author score rotocol (T/C) size 4 h after 8 h after 12 h after 24 h after reaction
P (T/IC) operation operation operation operation rate (%)
Chen et al. 3 T: FA(pre)+GA T: 40 NA NA 1.10+0.90 1.00+0.90 20.00
(2008) C:GA C: 40 2.60+0.90 2.00+0.90 32.50
Chen et al. 3 T: FA(pre) T: 20 1.20+0.20 2.10+0.70 2.90+0.50 3.10+0.70 NA
(2011) C:FA (pro) C: 20 1.80+0.50 3.40+0.80 4.2+0.70 4.60+0.90
Ding et al. 3 T: FA(pre)+GA T 32 1.10+1.00 1.10+1.50 NA 0.90+1.20 31.25
(2007) C:GA C: 32 2.40+1.90 1.50+1.90 1.20+1.60 50.00
Fan et al 5 T: FA(pre)+GA T: 24 2.05+0.77 2.27+0.81 2.23+0.51 1.15+0.35 NA
(2009) C: GA C: 24 2.83+0.74 3.01+0.85 1.88+0.69 1.250.25
He et al 3 T: FA(pre)+GA T 15 1.20+0.90 2.70+1.30 3.00+1.30 1.70+1.50 53.30
(2008) C:GA C: 15 2.70+1.00 3.90+1.30 3.10+1.50 1.80+1.40 60.00
Li and Xie T: FA(pre)+GA T: 20 4.8+0.8 15
(2007) 2 C: GA C: 20 NA NA NA 6.8+0.9 10
Li et al 3 T: FA(pre)+GA T 10 2.50+1.52 2.33+1.37 2.00+1.41 2.50+1.52 NA
(2009) C: GA C: 10 3.83+0.75 4.17+1.6 3.67+0.51 5.17+1.52
Li and Lin 3 T: FA(pre)+GA T 30 3.30+0.80 2.80+1.00 2.20+1.00 2.00+1.00 10.00
(2010) C:GA C: 30 4.50+1.30 3.80+1.10 3.40+0.90 2.30+0.70 40.00
Luo et al ) T: FA(pre)+GA T: 20 3.66+0.18 3.47+0.24 3.11+0.17 2.82+0.32 70.00
(2009) C:GA C: 20 4.36+0.64 3.84+0.17 3.42+0.10 3.14+0.56 40.00
Song et al. ) T: FA(pre)+GA T 30 1.60+1.40 1.30+1.40 NA 0.80+1.40 20.00
(2010) C: GA C: 30 2.50+1.60 1.90+1.40 1.30+0.90 46.70
Sun et al 4 T: FA(pre)+GA T 30 2.00+0.80 1.90+0.70 1.70+0.80 0.90+0.50 3.33
(2007) C: GA C: 30 4.80+1.10 4.10+0.80 3.80+1.10 2.70+1.10 6.67
Wang et al. 3 T: FA(pre)+GA T 23 2.00+0.74 2.34+0.71 NA 2.48+0.59 10.30
(2007) C: GA c:21 2.76+0.77 3.05+0.59 2.90+0.62 10.50
Wang et al. 2 T: FA(pre)+GA T. 21 1.851£0.71 1.71+£0.67 NA 1.46+0.58 NA
(2008) C: GA c:21 3.50+1.81 3.30+1.51 1.48+0.53
Xie et al. T: FA(pre)+GA T. 40 3.05+2.93 3.67+1.72
(2006) 2 C: GA C: 40 NA NA 8.11+2.47 6.22+1.73 NA
Zeng et al., 3 T: FA(pre)+GA T 25 3.10+0.80 2.00+0.90 1.90+0.70 1.00+0.50 24.00
(2008) C: GA C: 25 4.60+1.10 4.00%1.20 3.50+1.40 2.30+1.10 16.00
Zeng and Li ) T: FA(pre)+GA T: 20 2.50+0.90 3.20+1.10 3.60+1.40 2.70+0.90 NA
(2008) C: GA C: 20 3.40+1.20 3.40+1.30 3.80+1.30 2.60+1.10
Zhao et al. 3 T: FA(pre)+GA T:25  2.50+1.20 2.70+1.40 2.20+1.40 2.20+1.50 16.00
(2009) C: GA C:25  4.30+1.50 4.70+1.30 3.10+1.30 2.50+1.60 20.00

FA: Flurbiprofen axetil; FA(pre): flurbiprofen axetil of

anesthesia.

preemptive analgesia; FA(pro): flurbiprofen axetil of preemptive analgesia; GA: general
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FA treatment Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chen et al. (2011) 1.2 0.2 20 18 05 20 9.1%  -0.60[-0.84, -0.36] -
Ding et al. (2007) 1.1 1 32 24 19 32 62% -1.30[-2.04,-0.56] T
Fan (2009) 2.05 0.77 24 283 0.74 24 8.2% -0.78 [-1.21, -0.35] -
He et al. (2008) 12 09 15 27 1 15 6.6% -1.50[-2.18,-0.82] -
Li et al. (2009) 25 152 10 3.83 0.75 10 4.6% -1.33[-2.38, -0.28] -
Li et al. (2010) 33 038 30 45 13 30 7.4% -1.20 [-1.75, -0.65] -
Luo et al. (2009) 366 018 20 4.36 014 20 95%  -0.70[-0.80, -0.60] -
Song et al. (2010) 1.6 14 30 25 16 30 6.1% -0.90[-1.66,-0.14] —
Sun et al. (2007) 2 08 30 48 11 30 7.8% -2.80[-3.29,-2.31] -
Wang et al. (2007) 2 0.74 23 276 0.77 21 8.1% -0.76 [-1.21, -0.31] -
Wang et al. (2008) 185 071 21 35 181 21 57% -1.65[-2.48,-0.82] T
Zeng et al. (2008) 31 0.8 25 46 1.1 25 7.5% -1.50 [-2.03, -0.97] -
Zeng et al. (2008) 25 09 20 34 12 20 68% -0.90[-1.56,-0.24] -
Zhao et al. (2009) 25 12 25 43 15 25 62%  -1.80[-2.55,-1.05] T
Total (95% Cl) 325 323 100.0%  -1.23[-1.54, -0.92] ¢
Heterogeneity: Tau2 = 0.27; Chi2 = 97.37, df = 13 (P < 0.00001); 12 = 87% _=4 =2 0 ; i

Test for overall effect: Z = 7.71 (P < 0.00001)

Favours FA treatment

Figure 2. VAS at 4 h after operation between the FA treatment group and the control group.

FA treatment

Control

Mean Difference

Favours control

Mean Difference

Study or Subgroup _Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
Chen et al. (2011) 21 07 20 33 08 20 7.9% -1.20[-1.67,-0.73] -

Ding et al. (2007) 1.1 15 32 15 19 32 64% -0.40 [-1.24, 0.44] N

Fan (2009) 227 077 24 3.01 0.85 24 7.9%  -0.74[-1.20, -0.28] -

He et al. (2008) 27 13 15 39 13 15 6.0% -1.20[-2.13,-0.27] -

Li et al. (2009) 233 137 10 417 16 10 46%  -1.84[-3.15,-0.53] -

Li et al. (2010) 2.8 1 30 38 11 30 7.6% -1.00[-1.53, -0.47] -

Luo et al. (2009) 347 024 20 384 017 20 87%  -0.37[-0.50, -0.24] -

Song et al. (2010) 13 14 30 19 14 30 6.9% -0.60 [-1.31, 0.11] /7

Sun et al. (2007) 19 07 30 41 08 30 82% -2.20[-2.58,-1.82] -

Wang et al. (2007) 234 071 23 3.05 059 21 81%  -0.71[-1.09,-0.33] -

Wang et al. (2008) 171 067 21 33 151 21 6.9% -1.59[-2.30,-0.88] _'_

Zeng et al. (2008) 2 09 20 4 12 20 7.1%  -2.00[-2.66,-1.34] _'_

Zeng et al. (2008) 32 11 20 35 13 20 6.8% -0.30 [-1.05, 0.45] T

Zhao et al. (2009) 27 14 25 47 13 25 6.8% -2.00[-2.75,-1.25] T

Total (95% CI) 320 318 100.0%  -1.13[-1.54,-0.73] L 2
Heterogeneity: Tau? = 0.49; Chi2 = 128.95, df = 13 (P < 0.00001); I = 90% _’4 ’2 ' i i

Test for overall effect: Z = 5.46 (P < 0.00001)

Favours FA treatment Favours control

Figure 3. VAS at 8 h after operation between the FA treatment group and the control group.

17 trials finally included. Active analgesics involved in this
analysis were tramadol or fentanyl. The results of meta-
analysis (MD = -0.87, 95%Cl: -1.24 to -0.51) confessed

that VAS at 24 h after operation in FA treatment group is
less than in control group of Chinese surgical patients
(Figure 5).
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Study or Subgroup Mean SD Total Mean SD Total Weight
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Mean Difference Mean Difference
IV, Random, 95% CI 1V, Random, 95% ClI

Chenetal. (2008) 11 09 40 26 11 40 9.1%
Chenetal (2011) 29 05 20 42 07 20 91%
Fan (2009) 223 051 24 188 069 24 9.1%
He et al. (2008) 3 13 15 31 15 15 91%
Li et al. (2009) 2 141 10 367 05 10 91%
Luoetal (2009) 311 017 20 342 01 20 9.1%
Sun et al. (2007) 17 08 30 38 11 30 9.1%
Xie et al. (2006) 305 293 40 811 247 40 9.1%
Zengetal (2008) 1.9 07 20 35 14 20 91%
Zengetal (2008) 36 14 20 38 13 20 9.1%
Zhaoetal. (2009) 22 14 25 31 13 25 9.1%
Total (95% CI) 264 264 100.0%

-1.50 [-1.94, -1.06] -
-1.30 [-1.68, -0.92]
0.35[0.01, 0.69] "
-0.10[-1.10, 0.90]
-1.67 [-2.60, -0.74]
-0.31[-0.40, -0.22]
-36.30 [-36.79, -35.81]
]

]

]

]

-

-5.06 [-6.25, -3.87
-1.60 [-2.29, -0.91
-0.20 [-1.04, 0.64
-0.90[-1.65, -0.15

442 [-10.06, 1.23] -

Heterogeneity: Tau2 = 91.13; Chi2 = 20511.23, df = 10 (P < 0.00001); 12 = 100% T J J J

Test for overall effect: Z =1.53 (P = 0.13)

-10 -5 0 5 10
Favours FA treatment Favours control

Figure 4. VAS at 12 h after operation between the FA treatment group and the control group.

FA treatment Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight V. Random, 95% CI 1V, Random. 95% ClI
Chen et al. (2008) 1 09 40 2 09 40 6.4% -1.00[-1.39,-0.61] -

Chenetal. (2011) 31 06 20 46 09 20
Ding et al. (2007) 09 12 32 12 16 32

Fan (2009) 115 035 24 125 025 24
He et al. (2008) 17 15 15 18 14 15
Li et al. (2007) 48 08 20 68 09 20
Li et al. (2009) 25 052 10 517 172 10
Li et al. (2010) 2 1 3 23 07 30

Luo et al. (2009) 282 032 20 314 056 20
Song et al. (2010) 08 14 30 13 09 30
Sun et al. (2007) 14 07 30 35 11 30
Wang et al. (2007) 248 059 23 29 062 21
Wang et al. (2008) 146 058 21 1.48 053 21
Xie et al. (2006) 367 172 40 622 173 40
Zeng et al. (2008) 1 05 25 23 11 25
Zeng et al. (2008) 27 09 20 26 11 20
Zhao et al. (2009) 22 15 25 25 16 25

Total (95% ClI) 425 423 100.0%  -0.87 [-1.24, -0.51] ‘

6.2%  -1.50[-1.97, -1.03]
55%  -0.30[-0.99, 0.39] —
6.8%  -0.10[-0.27, 0.07]
4.4%  -0.10[-1.14, 0.94]
6.0%  -2.00[-2.53, -1.47]
42%  -2.67[-3.78, -1.56]
6.3%  -0.30[-0.74, 0.14]
6.6%  -0.32[-0.60, -0.04]
5.8%  -0.50[-1.10, 0.10]
6.2%  -2.10[-2.57, -1.63]
6.5%  -0.42[-0.78, -0.06]
65%  -0.02[-0.36, 0.32]
53%  -2.55[3.31,-1.79]
6.2%  -1.30[-1.77, -0.83]

JR—

-

—_—

—_—
—_—

14

5.8% 0.10[-0.52, 0.72] T

5.0%  -0.30[-1.16, 0.56]

Heterogeneity: Tau? = 0.51; Chi2 = 188.15, df = 16 (P < 0.00001); 12=91% ! ! ! !

Test for overall effect: Z = 4.67 (P < 0.00001)

-4 -2 0 2 4
Favours FA treatment Favours control

Figure 5. VAS at 24 h after operation between the FA treatment group and the control group.

Meta-analysis of safety

Adverse reaction rates of both FA and control group were
recorded in the 12 trials finally included. The results of
meta-analysis (OR = 0.70 95%Cl: 0.49 to 0.99)
confessed that FA is safer than the control group in
Chinese surgical patients (Figure 6).

Publication bias

An analysis of publication bias was conducted. The
funnel plots, to assess publication bias, are as shown in
Figure 7. The shape of the funnel plots show some
unasymmetries in all studies included in the meta-
analysis. There exist some publication biases since the
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FA treatment Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed. 95% CI
Chen et al. (2008) 8 40 13 40 142% 0.52[0.19, 1.44] -
Ding et al. (2007) 10 32 16 32 151% 0.45[0.16, 1.26] -7
He et al. (2008) 8 15 9 15 58% 0.76 [0.18, 3.24] -
Li et al. (2007) 3 20 2 20 23% 1.59[0.24,10.70] _'—
Li et al. (2010) 3 20 12 20 14.0% 0.12[0.03, 0.54] -
Luo et al. (2009) 14 20 8 20 3.3% 3.50[0.94, 12.97]
Song et al. (2010) 30 14 30 153% 0.29 [0.09, 0.90] -
Sun et al. (2007) 30 2 30 26% 0.48 [0.04, 5.63] —
Wang et al. (2007) 23 2 21 25% 1.43[0.21, 9.49] - 1
Xie et al. (2006) 17 40 18 40 14.2% 0.90[0.37, 2.19] -
Zeng et al. (2008) 6 25 25  4.2% 1.66 [0.41, 6.78] -
Zhao et al. (2009) 5 25 25  6.6% 0.79[0.21, 3.03] - T
Total (95% Cl) 320 318 100.0% 0.70[0.49, 0.99] 2
Total events 84 106 | | | |
I T T 1

Heterogeneity: Chiz = 17.61, df = 11 (P = 0.09); I12 = 38%
Test for overall effect: Z =2.00 (P = 0.05)

0.01 0.1 1 10 100
Favours FA treatment Favours control

Figure 6. Adverse reactions rate between the FA treatment group and the control group.

funnel plots were unsymmetrical based on a visual
analysis (Figure 7).

DISCUSSION

FA is prepared by esterification of flurbiprofen which
makes the compound lipophilic and soluble in soybean oil
within an intralipid based emulsion formulation for less
irritation after iv injection (Simon and Benita, 1998).
Flurbiprofen acts through inhibiting the cyclooxygenase
reversibly, resulting in corresponding anti-inflammatory
effect and causing the peripheral inhibition of
prostaglandin (PG) synthesis (Basselin et al., 2007). In
addition, flurbiprofen could also inhibit the migration of
leukocytes into sites of inflammation and prevent the
formation of thromboxane A2 by the platelets (Bolla et al.,
2004; Van Ryan-McKenna and Buchanan, 1989). Thus,
the anti-inflammatory and antinociceptive effects of
flurbiprofen on postoperative pain was recommended for
preemptive administration to suppress the synthesis of
prostaglandin prophylactically at the area of the surgical
injuries, which in return relieve the pain from the surgical
wound (Nakayama et al., 2001).

A total of 17 literatures were finally included in this
systemic review. All these articles, including a sample
size of 848 totally were RCTs. Jadad score in 10 out of
the 17 articles were more than three points. All the trials
included in this meta-analysis mentioned the term
“random", but the detail method was illuminated in 1
article only. Obviously, the included trials were lack of
well-designed randomizations. A  well-designed

randomized controlled trial requires a thorough
understanding of randomization, so that better results
could be achieved. Randomization includes three
important steps, namely, sequence generation, allocation
concealment, and randomization implementation.
Sequence generation is a method used to generate the
random allocation sequence, including details of any
restriction. Allocation concealment is to implement the
random allocation sequence. Randomization implement-
tation is to generate the allocation sequence. Well-men
designed randomized controlled trials are required to
evaluate FA treatment versus routine treatment in
Chinese surgical patients. It was suggested that we
should be careful for randomization.

Moreover, there exist some publication biases in each
analysis. The publication biases might be relevant to
some methodological insufficiencies: (1) Randomization
method may not be rigorous because the specific
program of randomization was inferred in only one
literature. (2) Selection bias may exist, for allocation
concealment was not described in all of these articles
included. (3) Selection bias, measuring bias, and
implementation bias may exist because some studies did
not describe whether blind method was used or not.

The results of this systemic review showed that FA was
more effective than control group on preemptive
analgesia for Chinese surgical patients. Thus, we can
conclude that FA has stronger analgesic effect when
compared with other active analgesics. The adverse
reactions (ADRs), mainly gastrointestinal symptoms of FA
referred to in this study were less likely to happen. The
results of this systemic review showed that FA has less
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Figure 7. Funnel plots of sputum negative conversion tuberculosis cavity changes focus absorption and adverse effect. A: Funnel
plot for VAS at 4 h after operation; B: Funnel plot for VAS at 8 h after operation; C: Funnel plot for VAS at 12 h after operation; D:
Funnel plot for VAS at 24 h after operation; E: Funnel plot for ADRs rate.
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ADRs than the control group in Chinese surgical patients.
Therefore, we could conclude that FA was safer than
other active analgesics.

Conclusion

In summary, our systemic review initially demonstrated
the analgesic effects of FA in Chinese surgical patients,
such as decreasing pain induced by various surgical
operations. However, all the clinical trials involved were of
small samples without blind methods, their results may
show some uncertainties. We urgently hope the high-
quality, double-blinded, and multi-centered RCTs will be
carried out in the future to further confirm its efficacy and
safety.
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