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Purpose: Pregabalin is commonly used as an analgesic for neuropathic pain. But pregabalin
as an adjunct to a multimodal analgesic regimen — although standard clinical protocol in some
settings — has remained controversial. This meta-analysis was conducted to identify the efficacy
of pregabalin for management of postoperative pain in thoracotomy.

Materials and methods: Pubmed, Embase, Cochrane, Web of Science, Springer, and Clinical
Trial Register database were searched for randomized controlled trials (RCTs) of pregabalin
in preventing postoperative pain in thoracotomy. Review Manager 5.3 and STATA 12.0 were
selected to conduct the meta-analysis. Trial sequential analysis was used to control random
errors and calculate the required information size.

Results: Nine RCTs with 684 patients were included in our meta-analysis. Outcomes favor-
ing pregabalin included less pain on a 0-10 scale on 1 day [mean difference (MD): —0.87;
95% CI: —1.55 to —0.19; P=0.01], 3 days (MD: —1.55; 95% CI: —1.93 to —1.18; P<0.00001), 1
month (MD: —1.58; 95% CI: —2.75 to —0.42; P=0.008), 3 months (MD: —1.69; 95% CI: -2.71
to —0.66; P=0.001) postoperatively, and less incidence of neuropathic pain (OR: 0.20; 95% CI:
0.05-0.91; P=0.04), less mean morphine consumption (MD: —5.03; 95% CI: —8.06 to —1.99;
P=0.001), but more dizziness (OR: 3.33; 95% CI: 1.36-8.17; P=0.009), more drowsiness (OR:
8.61; 95% CI: 2.23-33.20; P=0.002), and less constipation (OR: 0.23; 95% CI: 0.09-0.59;
P=0.002). There was no statistical differences in pain score on 7 days (MD:-0.77; 95% CI:
—2.38 to 0.84; P=0.35), nausea (OR: 0.73; 95% CI: 0.42—1.26; P=0.26), and vomiting (OR:
0.83; 95% CI: 0.36-1.90; P=0.65).

Conclusion: Pregabalin can prevent postoperative pain in thoracotomy and decrease incidence
of neuropathic pain and morphine consumption. Pregabalin may be a valuable asset in manage-
ment of acute and persistent postoperative pain in thoracotomy.
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Introduction

Patients commonly experience acute to chronic pain after thoracotomy. Bayman et al'
reported that a higher severity of pain at first postoperative 3 days may develop a higher
rate of persistent pain. The incidence of chronic pain was 27% in thoracotomy and
8.2% were limited in their daily life. The incidence of chronic pain in video-assisted
thoracoscopic surgery (VATS) was still not lower. Homma et al? reported that incidence
of chronic neuropathic pain was 25.9% in VATS, and 18.8% even in a year later.
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Thoracic epidural analgesia remained a controversy due
to complications related to the catheterization procedure.’
Opioid-based patient-controlled analgesia has been widely
used for its analgesic efficacy but with several adverse effects
including respiratory depression, sedation, vomiting, and
physical dependence, and it may not be effective for chronic
neuropathic pain.*’

Pregabalin is a structural analog of y-aminobutyric acid
that acts on the 026 subunit of voltage-dependent calcium
channels, which can reduce the release of neurotransmitters.®
It has been commonly used in treatment for neuropathic pain,
but has remained a controversy in alleviating postoperative
pain.” There was no systematic review with direct-evidence
meta-analysis of randomized-controlled trials (RCTs) for
pregabalin used in postoperative pain of thoracotomy. This
meta-analysis was sought to determine whether pregabalin
used systematically can reduce postoperative pain.

Material and methods
The protocol for the meta-analysis is registered with PROS-
PERO (CRD42018100634).

Search strategy

This systematic review of RCTs was performed in accordance
with the criteria of the PRISMA statement and the current rec-
ommendations of the Cochrane Collaboration.3’ We searched
the PubMed, Embase, Cochrane, Web of Science, Springer,
and Clinical trials register databases for related articles
published on or before April 30, 2018, using the terms “
thoracotomy pain” or “ thoracoscopic pain” and “pregabalin”.

Study selection

Inclusion criteria

1. Settings and design: RCTs of pregabalin for prevention
of postoperative pain in thoracotomy.

2. Study subjects: Patients who suffered postoperative pain
in thoracotomy.

3. Interventions: The experimental group was administered
pregabalin orally; the control group was administered
conventional analgesia or placebo.

4. Outcome indicators: Postoperative pain scores and inci-
dence of neuropathic pain.

Exclusion criteria

1. Combination with other antiepileptic drugs or anticon-
vulsive drugs.

2. Incomplete data.

Trial selection, data extraction, and quality

assessment

Two authors (Y-JY and NL) separately screened the articles,
extracted data based on the inclusion and exclusion criteria,
and evaluated the quality of each RCT using Cochrane
Collaboration Risk of Bias Tool.!° Disagreements were
resolved by consensus. The opinion of a third author (J-RX)
was obtained when agreement could not be reached.

The extracted data included first author’s name,
publication data, type of surgery and anesthesia, patient
demographic, sample size, details regarding pregabalin
medication (dose and duration), morphine consump-
tion, pain scores, postoperative complications, and side
effects (nausea, vomiting, dizziness, drowsiness, and
constipation).

RCTs were assessed for various types of bias, including
selection, performance, detection, attrition, and reporting.
RCT quality scores were not a factor for trial exclusion.

Definitions and outcomes

The main outcomes included the numerical rating scale or the
visual analog scale (VAS) pain scores, the incidence of neu-
ropathic pain, mean morphine consumption, and incidence
of nausea, vomiting, dizziness, drowsiness, and constipation
postoperatively.

If studies did not show complete data, we e-mailed authors
requesting the original data. If there was no reply, we use
the software of plot digitizer 2.6.8.0 to measure the exact
numbers in figures. Pain scores were transformed to a stan-
dardized 0—10 analog scale (0= no pain and 10= worst pain
imaginable).!! Morphine consumption was the standard for
opioid consumption. Fentanyl was converted to equi-analgesic
morphine equivalent doses based on the following conversion
scale: 100:1.12

Statistical methods

The data were analyzed by Review Manager Software 5.3.
The effect size for continuous data is expressed as the mean
difference and the 95% CI. The effect size for dichotomous
data is expressed as the OR and the 95% CI. The x>-test
P-value and the PP-value were used to determine the level of
heterogeneity. A random effect model was used in cases of
heterogeneity (P<0.1 or ’250%), and a fixed effect model
was used in cases of homogeneity (P=0.1 or ’<50%)."
Publication bias using the Egger test and sensitivity analyses
was conducted by STATA 12.0, where P>0.05 indicated no
statistically significant publication bias.
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Trial sequential analysis

Meta-analysis can result in type I errors (o) owing to repeti-
tive testing of accumulated data, especially when the included
studies have small sample sizes. Thus, we used trial sequential
analysis (TSA) to examine the reliability and conclusiveness of
our results. TSA depends on the quantification of the required
information size. We calculated a diversity-adjusted (D? required
information size), since the heterogeneity adjustment with 72
underestimates the required information size and estimated the
required information size using 0.05 for type 1 error and 0.20 for
type 2 error. The relative risk reduction from the control group
event rate from low-bias-risk trials included in the meta-analysis,
according to the TSA user manual.'* TSA software version
0.9.5.10 Beta (http://www.ctu.dk/tsa) was used in this study. If
the cumulative Z-curve crossed the trial sequential monitoring

boundary or exceeded the required information size, a significant
result had been reached and no further studies were needed.
Otherwise, further studies were necessary to confirm the results.

Records identified through
database searching
PubMed (n=14)

Results

Study selection and characteristics

The literature search included 9 qualifying RCTs with 684
patients that met inclusion criteria (Figure 1)."52 Quality
assessment of RCTs was presented in Figures 2 and 3. The
characteristics of patients and interventions are presented
in Table 1. One was conducted in multicenters,'® and oth-
ers were conducted in a single center. All RCTs applied
randomized strategies. Three studies applied double-blind
strategies. Three hundred forty-four patients were in the
pregabalin group and 340 were in the control group.!>202!
Two different dosages of pregabalin 150 mg!¢%21-22 or 300
mg'3202 were administered to patients orally every day.
The administration period was from 1 to 90 days. Postop-
erative analgesia included epidural analgesia, celecoxib,
morphine, and nonsteroidal anti-inflammatory drugs.
Postoperative analgesia details in control group can be
seen in Table 1.

Cochrane (n=12)
Embase (n=24)
Web of Science (n=13)
Springer (n=156)

Additional records
identified through
other sources
Clinical trial (n=4)

Y

Records after duplicates removed (n=18)

Y
_ « | Records excluded by title
Records screened (n=14) > and abstract (n=4)
Y
Full-text articles assessed «| Studies excluded after reading
for eligibility (n=12) - the full text articles (n=2)

Y

synthesis (n=9)

Studies included in qualitative -

Full-text articles excluded
| with reasons deficient or
unusable data (n=3)

Y

synthesis (n=9)

Studies included in quantitative

Figure | Search results and selection procedure.
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Figure 2 Risk of bias graph.
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Figure 3 Risk of bias summary.
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Meta-analysis results

Postoperative pain scores

Six studies reported pain scores on postoperative 1 day.
Pregabalin reduced scores by 0.87 points (n=385; 95% CI,
—1.55 to —0.19, I’=63%, P=0.01). Four studies reported on
postoperative 3 days. Pregabalin reduced scores by 1.55
points (n=275; 95% CI,—1.93 to —1.18, *=0%, P<0.00001).
Two studies reported on postoperative 1 month. Pregabalin
reduced scores by 1.58 points (n=135; 95% CI, -2.75 to
—0.42, I’=58%, P=0.008). Four studies reported on postop-
erative 3 months. Pregabalin reduced scores by 1.69 points
(n=235; 95% CI, -2.71 to —0.66, 1’=83%, P=0.001). There
was no difference on postoperative 7 days (n=184; 95% CI:
—2.38-0.84; 1°’=92%; P=0.35; Figure 4).

The Egger test for publication bias (P=0.601 on
postoperative 1 day; P=0.778 on postoperative 3 days;
P=0.761 on postoperative 7 days; and P=0.167 on post-
operative 3 months); and sensitivity analysis did not
significantly alter the summarized results. TSA results
demonstrated that the cumulative Z-score of VAS on 1
day, 3 days, 1 month, and 3 months crossed its monitor-
ing boundaries and reliable conclusions had been drawn.
But the sample size of VAS on 7 days did not reach the
required sample size (Figure 5).

Incidence of neuropathic pain postoperatively

Three studies (n=217) investigated the incidence of postop-
erative neuropathic pain. The incidence of neuropathic pain
was 80% lower with pregabalin (95% CI, 0.05-0.91, I’=62%,
P=0.04). The Egger test for publication bias (P=0.296) and
sensitivity analysis did not significantly alter the summarized
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Table | Trial characteristics

Reference, year Type Intervention Outcomes
Pregabalin and control group(s)(n), dose Pain scoring system follow-up time
and administration
Konstantatos et al, Multicenter Pregabalin 150 mg (52), placebo (48), orally 150 VAS (in the recovery room and then twice-daily
2016' RCT mg 30 minutes before surgery and 150 mg twice for 6 days) McGill Pain Questionnaire (6 weeks
double-blind daily for 5 days postsurgery and 3, 6, and 9 months)

Miyazaki et al,
20167

Yoshimura et al,
2015'

Matsutani et al,

2015'®

Mishra et al,
2013"

Brulotte et al,
2015%

Kim et al, 2017%

Matsutani et al,
20172

Metin et al, 20172

Single-center
RCT

Single-center
RCT

Single-center
RCT

Single-center
RCT

Single-center
RCT
Double-blind
Single-center
RCT
double-blind
Single-center
RCT

Single-center
RCT

Pregabalin 75 mg+ ropivacaine (8 mg/h)+
celecoxib 200 mg (33), ropivacaine (8 mg/h)+
celecoxib 200 mg (34), pregabalin (patients could
tolerate oral intake during hospitalization) and
celecoxib (=1 week) given orally b.i.d. epidural
ropivacaine <5 days postsurgery

Pregabalin 75 mg (25), acetaminophen 400 g
+codeine 20 mg (25), orally 75 mg b.i.d. for 3
days to 2 weeks postoperatively, orally 400 mg,
20 mg t.i.d. for 3 days to 2 weeks postoperatively
Pregabalin 75 mg (34), loxoprofen 60 mg (34),
orally 75 mg b.i.d. 2 hours before operation to

2 weeks after operation, stopped until pain score
<3, orally 60 mg t.i.d. 2 hours before operation
to 2 weeks after operation, stopped until pain
score <3

Pregabalin 150 mg (25), diclofenac sodium 75 mg
(25), orally 150 mg qd from | hour before
surgery to 2| days after surgery, orally 75 mg
t.i.d. from | hour before surgery to 21 days after
surgery

Pregabalin 150 mg (50), placebo (49), orally

150 mg b.i.d. from | hour before surgery to

4 days after surgery

Pregabalin 150 mg (30), placebo (30), orally

150 mg once | hour before surgery

Pegabalin 75 mg (34), ropivacaine (34), orally

75 mg b.i.d. from the day of surgery to 5 days
after surgery, 0.3% epidural ropivacaine 5 mL
intra-operatively, 0.2% epidural ropivacaine +I
pg/mL fentanyl patient-controlled analgesia 48
hours postsurgery

Pregabalin 300 mg, 600 mg+ vitamin B,,| mg (50),
diclofenac potassium 50 mg (50), orally 300 mg
+1 mg qd for the first 7 days, 600 mg +| mg qd
from 7 days to 90 days, orally 50 mg for the first
7 days and then on demand

NRS (prior to and every day after surgery and

| and 3 months after being discharged), PDQ (a
screening tool for neuropathic pain 7 days after
surgery, | and 3 months after being discharged),
PCS (a screening tool for pain catastrophizing
before surgery, 7 days after surgery, and | and 3
months after discharged)

VAS (I, 2, 3 days and 2, 12 weeks after surgery)
Neuropathic Pain Questionnaire (12 weeks after
being surgery)

NRS (on the first, third, and seventh day, and
during the 4th, 8th, and 12th week after surgery).
LANSS (distinguish neuropathic pain from
nociceptive pain on the Ist, 3rd, and 7th day, and
during the 4th and 8th weeks after surgery)

VAS (I, 3, 6, 12, and 24 weeks after surgery)

VNS (0, no pain; 10, worst, in the first 4
postoperative days)

NRS (on arrival to the PACU and at postoperative
6, 24, and 48 hours)

NRS (on the morning of the first, third, and fifth
day after surgery)

VAS and LANSS (previous to the treatment day 0
and on the |5th, 30th, 60th, and 90th days)

Abbreviations: LANSS, the leads assessment of neuropathic symptoms and signs; NRS, numerical rating scale; VAS, visual analog scale; VNS, verbal numerical scale; PACU,

post-anesthesia care unit.

results. And TSA indicated that the sample size in the meta-
analysis did not reach the required sample size (Figure 6).

Morphine consumption postoperatively

Results describing postoperative morphine consumption
were available from two studies (n=160). Pregabalin was
effective in reducing postoperative morphine consumption by
—5.03 (95% CI: —8.06 to —1.99; I’=0%; P=0.001). Sensitivity

analysis did not significantly alter the summarized results,
and TSA indicated that crossed its monitoring boundaries and
reliable conclusions had been drawn (Figure 7).

Side effects

Six studies investigated the incidence of dizziness, and
with pregabalin the incidence was higher (n=184; 95% CI:
1.36-8.17; P=0%; P=0.009). The Egger test for publication
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A Pregabalin Control MD MD

Study or subgroup Mean SD Total Mean SD Total % weight IV, random, 95% CI IV, random, 95% CI

Atul Mishra™® 2013 84 27 25 84 27 25 118 0.00 (-1.50, 1.50)

Jong Chan Kim2! 2017 26 16 30 35 15 30 20.1 -0.90(-1.68,-0.12)

Noritaka Yoshimura' 2015 6 23 25 63 22 25 143 -3.0 (-1.55, 0.95)

Noriyuki Matsutani22 2017 347 1.65 45 465 2.05 45 20.3 -1.18 (-1.95,-0.41)

Noriyuki Matsutani’® 2015 28 18 34 51 22 34 178 -2.30(-3.26,-1.34)

Takuro Miyazaki'” 2016 3.05 2.58 33 3.03 2 34 159 0.02 (-1.09, 1.13)

Total (95% Cl) 192 193 100.0 -0.87 (-1.55,-0.19)

Heterogeneity: t2=0.44; 2=13.55, df=5(P=0.02); P=63%
Test for overall effect: Z=2.50 (P=0.01)

50 100
Favors (control)

-100 -50 0
Favors (pregabalin)

B Pregabalin Control MD MD
Study or subgroup Mean SD Total Mean SD Total % weight 1V, fixed, 95% CI 1V, fixed, 95% CI
Noritaka Yoshimura'6 2015 33 23 25 5 19 25 10.2-1.70 (-2.87, -0.53)
Noriyuki Matsutani22 2017 238 1.15 45 3.89 1.27 45 55.5-1.50 (-2.01,-1.01)
Noriyuki Matsutani’® 2015 28 1.8 34 48 16 34 21.2-2.00 (-2.81,-1.19)
Takuro Miyazaki'” 2016 21 28 33 8 2 34 13.0 -0.90 (-1.93, 0.13)
Total (95% Cl) 137 138 100.0-1.55 (-1.93,-1.18)
Heterogeneity: x2=2.79, df=3 (P=0.42); P=0%
-100 -50 0 50 100
Test for overall effect: Z=8.16 (P<0.00001) Favors (pregabalin)  Favors (control)
C Pregabalin Control MD MD
Study or subgroup Mean SD Total Mean SD Total % weight IV, random, 95% Cl IV, random, 95% CI
Atul Mishra™® 2013 79 15 25 79 15 25 331 0.00 (-0.83, 0.83)
Noriyuki Matsutani’® 2015 19 15 34 43 1.8 34 33.4 -2.40 (-3.19,-1.61)
Takuro Miyazaki'” 2016 21 13 33 2 18 33 336 0.10(-0.66, 0.86)
Total (95% Cl) 92 92 100.0 -0.77 (-2.38, 0.84)

Heterogeneity: 12=1.86; y2=24.81, df=2 (P<0.00001); 2=92%
Test for overall effect: Z=0.93 (P=0.35)

D Pregabalin Control

Study or subgroup Mean SD Total Mean SD Total % weight
Noriyuki Matsutani’® 2015 22 17 34 43 2 34

Takuro Miyazaki'” 2016 21 26 33 3 26 34

Total (95% Cl) 67 68

Heterogeneity: 12=0.42; »2=2.37, df=1 (P=0.12); 2=58%
Test for overall effect: Z=2.67 (P=0.008)

E Pregabalin Control
Study or subgroup Mean SD Total Mean SD

Atul Mishra® 2013 1.2 1 25 4 21 25
Noritaka Yoshimura'6 2015 08 1.2 25 27 1.7 25
Noriyuki Matsutani'® 2015 1 12 34 3 16 34
Takuro Miyazaki'” 2016 1 26 33 0.3 1.7 34
Total (95% ClI) 117 118

Heterogeneity: 12=0.90; y2=17.47, df=3 (P=0.0006); 2=83%
Test for overall effect: Z=3.23 (P=0.001)

Total % weight

-100
Favors (pregabalin)

-50 0 50
Favors (control)

100

MD
1V, random, 95% CI
-2.10 (-2.98, -1.22)
—-0.90 (-2.15, 0.35)

MD
1V, random, 95% CI
57.0
43.0

100.0 -1.58 (-2.75, -0.42)

-100 100

Favors (pregabalin)

-50 0 50
Favors (control)

MD
1V, random, 95% ClI
-2.80 (-3.71,-1.89)
-1.90 (-2.72, -1.08)
—2.00 (-2.67,-1.33)
0.10 (-0.96, 1.16)

MD
1V, random, 95% ClI
24.5
255
26.9
23.0

100.0 -1.69 (-2.71, -0.66)

—-100
Favors (pregabalin)

-50 0 50
Favors (control)

100

Figure 4 Forest plot of meta-analysis: postoperative pain intensity in patients receiving pregabalin.
Notes: (A) Postoperative | day. (B) Postoperative 3 days. (C) Postoperative 7 days. (D) Postoperative | month. (E) Postoperative 3 months.

Abbreviations: |V, inverse variance; MD, mean difference.

bias (P=0.082). Four studies investigated the incidence of
drowsiness, and with pregabalin the incidence was higher
(n=278; 95% CI: 2.23-33.20; ’=0%; P=0.002). The Egger
test for publication bias (P=0.826). Three studies investi-
gated the incidence of constipation, and with pregabalin the

incidence was lower (n=208; 95% CI: 0.09-0.59; *=0%;
P=0.002). The Egger test for publication bias (P=0.710).
Six studies investigated the incidence of nausea and two
studies investigated the incidence of vomiting. There was no
statistically significant difference in nausea (n=500; 95% CI:
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Figure 5 TSA: postoperative pain intensity in patients receiving pregabalin.

Notes: (A) Postoperative | day. (B) Postoperative 3 days. (C) Postoperative 7 days. (D) Postoperative | month. (E) Postoperative 3 months.

Abbreviation: TSA, trial sequential analysis.

0.42-1.26; I’=40%; P=0.26; the Egger test for publication
bias, P=0.867) and vomiting (n=200; 95% CI: 0.36—1.90;
P=0%; P=0.65; Figure 8). Sensitivity analysis did not signifi-
cantly alter the summarized results. TSA indicated that the
sample size in the meta-analysis did not reach the required

sample size (Figure 9).

Discussion

This is the first meta-analysis to evaluate the analgesic
efficacy of pregabalin as an adjuvant to a perioperative mul-
timodal analgesic regimen in thoracotomy. After analyzing
the combined results of 9 RCTs, we found that pregabalin
significantly reduced pain scores on 1 and 3 days and 1 and 3
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A
Pregabalin Control OR OR
Study or subgroup Events Total Events Total % weight M-H, random, 95% CI M-H, random, 95% ClI
Noritaka Yoshimura'®2015 3 25 13 25 36.9 0.13(0.03, 0.53)
Noriyuki Matsutani’® 2015 0 34 9 34 18.1  0.04 (0.00, 0.70)
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Figure 6 Forest plot of meta-analysis and TSA: postoperative neuropathic pain in patients receiving pregabalin.

Notes: (A) Forest plot of meta-analysis. (B) TSA.
Abbreviations: M-H, Mantel-Haenszel; TSA, trial sequential analysis.

months, reduced incidence of postoperative neuropathic pain,
and reduced morphine consumption. However, the clinical
significance of results may be limited by the heterogeneity
in the included studies.

Our results are consistent with a meta-analysis that assess
efficacy of pregabalin in acute postoperative pain under
different surgical categories.* The results showed that pre-
gabalin reduced the pain score at rest 2 hours after surgery
in the cardiothoracic procedure. But there was not a definite
conclusion for persistent pain because of insufficient data.
In other articles of meta-analysis, the efficacy of pregabalin
in the specific surgical style of thoracotomy was not men-
tioned. The efficacy of perioperative pregabalin treatment
for preventing chronic pain remains a matter of debate. In a

recent meta-analysis of pregabalin, it especially evaluates the
incidence of chronic postsurgical pain (CPSP) in 3, 6, and 12
months and the incidence of chronic postsurgical neuropathic
pain at the same time point, including all published and
unpublished articles.” The conclusion is that the available
data do not support with a moderate level of evidence for a
systematic prevention of CPSP with pregabalin. Interestingly,
it is shown that almost all of the overall effect comes from
unpublished data being reverse of what one may expect and
what has been published. None of unpublished trials reported
pregabalin to be effective for preventing CPSP at any time (3,
6, and 12 months). In our study, pregabalin made a reduction
in pain scores in 1 and 3 months and the incidence of postsur-
gical neuropathic pain, and it may be attributed to our study
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Figure 7 Forest plot of meta-analysis and TSA: postoperative morphine consumption in patients receiving pregabalin.

Notes: (A) Forest plot of meta-analysis. (B) TSA.

Abbreviations: |V, inverse variance; MD, mean difference; TSA, trial sequential analysis.

including all published articles under a single style surgery
of thoracotomy. A higher incidence of chronic pain especially
chronic neuropathic pain in the surgical style of thoracotomy,
and pregabalin was used for chronic pain especially chronic
neuropathic pain better than acute pain. It may be the reason
why pregabalin is effective in thoracotomy.'? But the number
of included articles was small. Therefore, more studies are
needed to report the incidence of CPSP in thoracotomy, even
when their results are not consistent with the earlier articles.

In addition, we found the morphine consumption was
lower in the pregabalin group, although there were only two
studies included. In a recent meta-analysis, it is shown that
pregabalin may be a beneficial but small effect in postopera-
tive pain management with minimal clinical relevant effect of
morphine 5 mg in 24 hours of opioid consumption, this result

was consistent with us.?® We converted opioid use to morphine
equivalents in studies because different opioid drugs and units
were used to record opioid consumption. It was important to
reduce opioid consumption because it has some side effects
such as addiction, nausea, vomiting, constipation, and so on.
In our study, there was a lower incidence of constipation,
which may be the result of lower morphine consumption.?’
We also found that there was a higher incidence of dizziness
and drowsiness. Dizziness and drowsiness were most common
adverse effects of pregabalin. Griffin reported that dizziness,
fatigue, and somnolence were among the most common adverse
effects of pregabalin.?® There was no significant difference of
nausea and vomiting between the pregabalin group and the
control group. In another study, postoperative administration of
pregabalin has been shown to reduce nausea and vomiting for
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Figure 8 Forest plot of meta-analysis: adverse effects in patients receiving pregabalin.
Notes: (A) Nausea. (B) Vomiting. (C) Dizziness. (D) Drowsiness. (E) Constipation.
Abbreviation: M-H, Mantel-Haenszel.
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Figure 9 TSA: adverse effects in patients receiving pregabalin.

Notes: (A) Nausea. (B) Vomiting. (C) Dizziness. (D) Drowsiness. (E) Constipation.

Abbreviation: TSA, trial sequential analysis.

the reason of reduction in opioid consumption.?**° In our study,
the phenomenon that pregabalin did not reduce nausea and
vomiting may result from the additional analgesic drugs with
nonopioids instead of opioids drugs in most included studies.

This meta-analysis has several limitations that should be
considered. First, the standard trials were limited, and the

B
TSA is a two-sided graph
Cumulative
Z-score TSA=4000
8
7
6
£
0F 5
98
g9 4
= 3
2
1
Z-curve
- O & &
& &
-2 & &
& >
-3 & &
L35 4 & &
SE
£8 -5
-6
-7
-8
D
TSAis a two-sided graph
Cumulative
Z-score TSA=1430
8
7
£ 6
w =
gg °
Eg ¢
= 3
2
1
& @ © 5 r
- > & & R <2
& N & 5 o
-2 N @ K &
N & & ®
-3 S $ & Z-curve
e & N L
68 & &
€
£8 -5
-6
-7
-8

sample size was relatively insufficient, these factors could
make the power test insufficient. Second, differences existed
among trials, such as the doses of administration and outcome
indicators of included RCTs. These factors may affect the
meta-analysis and conclusion. Therefore, more high-quality
studies are needed to reduce the effect of bias on study results.
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