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Abstract

Introduction The prevalence of osteoarthritis and postoperative neuropathic pain after arthroplasty highlights the
necessity for improved pain management. Many patients develop chronic neuropathic pain, necessitating targeted
interventions. Research on pregabalin’s effectiveness in pain relief has yielded conflicting findings, necessitating
further exploration to determine its therapeutic value. This study sought to assess pregabalin’s efficacy and safety in
postoperative pain management, reconcile inconsistent literature, and enhance understanding of its clinical use.

Methods This study followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines. A
systematic search was conducted across four major databases to select clinical trials. Statistical analysis was performed
using Review Manager 5.4.1, applying fixed- or random-effects models depending on heterogeneity (1%). Subgroup
analyses were conducted based on the type, timing, and dosage of pregabalin administered.

Results Pregabalin was associated with significantly reduced pain during movement at 24 h (MD -0.62, 95%Cl
-1.02t0-0.23),48 h (MD -0.53, 95%Cl -0.90 to -0.15), and 72 h (MD -0.59, 95%Cl -1.05 to -0.12) post-surgery. Opioid
consumption was also significantly lower at 24 h (SMD —0.50, 95%Cl -0.80 to -0.20), 48 h (SMD —0.76, 95%(Cl -1.34
t0-0.19),and 72 h (SMD —1.33, 95%Cl -2.16 to -0.49). While there were no significant improvements in the range of
motion at 24 and 48 h, pregabalin was associated with significantly enhanced range of motion at 72 h (SMD 1.11,
95%Cl 0.12, 2.09). Treatment with pregabalin was associated with a significant decrease in the odds of nausea (OR
0.30, 95%CI 0.09 to 0.99) and vomiting after total knee arthroplasty (TKA) (OR 0.17, 95%Cl 0.04 to 0.65). Additionally,
pregabalin exposure was associated with increased sedation after TKA (OR 2.27, 95%Cl, 1.13 to 4.56) and total hip
arthroplasty (THA) (OR 2.54,95%Cl 1.11 to 5.79), as well as blurred vision at 24 h in TKA/THA patients (OR 4.68, 95%Cl
1.37 to 15.99; n=95; 12=34). There was no significant association with other adverse events. The administration of
pregabalin for more than 24 h before surgery was associated with maximal reductions in pain and opioid use at 72 h
post-surgery.
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Conclusion Pregabalin was associated with significantly reduced postoperative pain and opioid use following total
joint arthroplasty while enhancing mobility on the third day, with acceptable tolerability and safety.

Keywords Pregabalin, Neuropathic pain, Total hip arthroplasty, Total knee arthroplasty, Total joint arthroplasty,

Postoperative, Meta-analysis

Introduction

The global prevalence of hip osteoarthritis is 9%, increas-
ing to 15% for knee osteoarthritis, and reaching nearly
20% in certain subgroups [1, 2]. The prevalence has been
increasing over the years [3]. After Total Knee Arthro-
plasty (TKA), over half of the patients reported their
worst pain during the first two weeks, with many seek-
ing additional help due to insufficient pain management
information [4]. Effective preoperative pain control is
vital for postoperative outcomes [5]. Chronic neuro-
pathic pain, affecting 10-50% of patients, requires pre-
ventive strategies [6]. Multimodal management, focusing
on drugs targeting various pain mechanisms and reduc-
ing opioid use, is essential [7]. Pregabalin acts by binding
to the a28-1 subunit of voltage-dependent calcium chan-
nels, reducing excitatory neurotransmitter release and
decreasing neuronal excitability [8].

Research on the impact of pregabalin on postoperative
neuropathic pain management after total joint arthro-
plasty has yielded mixed results. Some authors have
reported the benefits of pregabalin in the short- or long-
term, while others found immediate benefits of pregaba-
lin that did not last beyond six weeks or three months,
while others found beneficial effects with low doses of
pregabalin or directly, and they did not report beneficial
effects of pregabalin [9-14].

Pregabalin has demonstrated significant benefits in
both orthopedic and non-orthopedic surgeries. In ortho-
pedic procedures such as spinal and upper extremity sur-
geries, pain is reduced on the VAS scale [15, 16]. Anterior
cruciate ligament surgery decreases opioid consumption
[17] and improves analgesia in tibial fracture surgeries
[18]. In non-orthopedic surgeries, it shortens hospitaliza-
tion in cardiac surgeries [19], reduces neuropathic pain
in breast cancer surgeries [20], and alleviates opioid side
effects after hysterectomy [21].

Previous meta-analyses have reported several limita-
tions. Mao et al. found that gabapentinoids reduced opi-
oid consumption, although few studies were included
[22]. Dong et al. highlighted the safety of gabapentinoids,
particularly their low incidence of nausea and vomit-
ing, suggesting an additional benefit [23]. Hamilton et
al. observed no significant differences in neuropathic
pain control or range of motion between gabapentin
and pregabalin [24]. However, important factors remain
underexplored, such as the optimal dosage, drug com-
binations, and reasons for patient dropout [25]. Li et al.
emphasized the need for further research on dosage to

improve pregabalin treatment outcomes [26]. Due to the
controversy surrounding pregabalin’s efficacy, Clark et al.
called for a reevaluation of its role in postoperative pain
management [10], noting that many meta-analyses rely
on older data from to 2015-2016. Furthermore, inad-
equately managed postoperative neuropathic pain con-
tributes significantly to global health costs, especially in
the context of an aging population and rising disability-
related health expenses [27, 28].

The main objective of this study was to compre-
hensively evaluate both the efficacy and safety of
preemptive pregabalin in the management of acute post-
operative pain in patients who underwent total hip or
knee arthroplasty.

Methods

Eligibility criteria

This study had a written protocol with review questions,
search strategy, inclusion/exclusion criteria, and risk
of bias assessment. The study protocol was conducted
with strict adherence to the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines [29]. Utilizing the PICOS framework to iden-
tify articles focused on the management of postoperative
pain in patients undergoing total joint arthroplasty (TJA),
this study focused on adult patients undergoing total
knee arthroplasty (TKA) or total hip arthroplasty (THA).
The I—intervention analyzed was the administration of
pregabalin compared to either placebo or other conven-
tional pain management medications (C). The primary
outcomes assessed were the efficacy and safety of prega-
balin, with the S—design limited to randomized clinical
trials (RCT). Exclusion criteria were rigorously applied to
ensure study integrity, including the elimination of dupli-
cates and non-randomized studies, such as editorials,
case reports, series, cohort studies, case-control studies,
cross-sectional studies, and protocols. Additionally, stud-
ies involving non-adult populations or those with incom-
plete or missing data were excluded.

Information sources and search methods for identification
of studies

The literature search was conducted across multiple
databases, including PubMed, Scopus, and the Cochrane
Library, in October 2024, without any restrictions
on publication date or language. The search strategy
employed involved keywords and phrases such as Pre-
gabalin OR Lyrica, combined with various terms related
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to joint arthroplasty including “total joint arthroplasty,’
TJA, “arthroplasty, “knee arthroplasty, “hip arthro-
plasty, “hip replacement,” “knee replacement,” “joint
replacement,” “TKA,” and “THA” (detailed in Additional
file 1). A manual search of the references was conducted
to ensure a comprehensive coverage of the literature. No
grey literature was included in the search to maintain
the scientific rigor of the sources. The initial selection of
studies was performed independently by two reviewers
to ensure objectivity. Any discrepancies or disagreements
between the reviewers were resolved through discussion
with a third reviewer, guaranteeing a thorough and unbi-
ased review process.

Data extraction and data items

Data extraction was performed by two reviewers, and
any disagreements were resolved by consulting a third
reviewer to ensure consistency and accuracy. The base-
line characteristics collected included country, follow-up
duration, sample size, age, proportion of female partici-
pants, type of total TJA, dosages of pregabalin or control,
conflict of interest (COI), and funding sources. The pri-
mary efficacy outcome measures were the Visual Analog
Scale (VAS) score for pain at rest and during movement,
opioid consumption, and range of motion, which
included details such as passive flexion. These variables
were measured 24, 48, and 72 h postoperatively. Adverse
events were also recorded, along with the percentage of
patients who discontinued the study, whether due to any
cause, or specifically due to adverse events or inadequate
pain control.

Assessment of risk of bias in included studies

The risk of bias in the study was assessed using the
Cochrane Collaboration tool (RoB 2) with analyses con-
ducted using Review Manager 5.4.1 software [30]. This
assessment included six domains: random sequence gen-
eration, allocation concealment, blinding of participants
and personnel, blinding of outcome assessments, incom-
plete outcome data, and selective reporting. Each domain
was classified as having low, high, or unclear risk of bias.

Assessment of results

Statistical analysis was conducted using Review Manager,
version 5.4.1. Odds ratios (ORs) with 95% confidence
intervals (ClIs) were calculated for the dichotomous vari-
ables. Continuous variables were analyzed using mean
differences (MDs) with 95% confidence intervals (CIs),
and standardized mean differences (SMDs) with 95%
CIs were used in cases where studies reported outcomes
using incompatible units or scales. Heterogeneity among
the studies was assessed using the chi-square statistic
and I? test, with I values of 25%, 50%, and 75% indi-
cating low, moderate, and high levels of heterogeneity,
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respectively. Based on the level of heterogeneity, a fixed-
effects model was used when no significant heterogene-
ity was observed. Conversely, a random-effects model
was employed when heterogeneity was detected (I* >
50%). For studies presenting results in graphical form,
WebPlotDigitizer software version 4.5 was employed to
extract the data. Missing data were handled according
to the guidelines set forth in the Cochrane Handbook,
ensuring a methodologically sound approach to data
integration and interpretation [31].

Publication bias

Publication bias was assessed using Review Manager ver-
sion 5.4.1 through the creation of funnel plots, and visual
inspection was conducted to evaluate the symmetry of
these plots.

Additional analyses

Subgroup analyses were conducted based on the type
of TJA, categorizing studies into those involving TKA,
THA, or both TKA/THA. Subgroup analyses were also
conducted based on the timing of pregabalin administra-
tion (induction, 1-2 h, 8—12 h, and > 24 h).

To evaluate the certainty of the results, the Grading of
Recommendations Assessment, Development, and Eval-
uation (GRADE) system was employed using GRADEpro
software. This approach assesses the quality of evidence
and strength of recommendations by considering factors
like study design, risk of bias, inconsistency, indirectness,
imprecision, and publication bias [32].

Results

Study selection

The initial search yielded a total of 252 studies. After
removing duplicates, 168 studies were eliminated, leaving
84 for further screening. After reviewing the titles and
abstracts, excluding previous reviews and other nonran-
domized clinical trial designs, 55 studies were removed,
resulting in a total of 29 studies. A full-text review led
to the exclusion of an additional 13 studies due to issues
such as the use of pregabalin in both comparative groups,
incomplete data, missing data, or absence of shared vari-
ables. Ultimately, 16 studies met al.l inclusion criteria and
were included in the meta-analysis (Fig. 1) [9-14, 33—42].

Baseline characteristics

The main characteristics of these studies are summarized
in Table 1. Sixteen RCTs with a pool of 1766 patients were
included. The mean age ranged from 59.1 to 69 years in
the pregabalin group and 57.1 to 68.2 years in the other
intervention groups. However, one study did not deter-
mine the exact number of female patients. The type of
TJA, pregabalin dose, and other interventions are shown
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Fig. 1 Study selection flow diagram (Preferred Reporting Items for Systematic reviews and meta-analyses)

in Table 1. The treatment schedules of the included stud-
ies are presented in Additional Table 1.

Risk of bias

The complete and individualized risks of bias in the
included studies are shown in Fig. 2. An explanation of
each criterion is provided in Additional File 2. These
studies demonstrated a low risk of bias regarding ran-
dom sequence generation, the blinding of participants
and personnel, and reporting. There was a moderate risk
of bias in the allocation concealment. Finally, there was a
high risk of blinding the outcome assessment and incom-
plete outcome data.

GRADE

The Grading of Recommendations, Assessment, Devel-
opment, and Evaluation (GRADE) summary of the
results of these three comparisons is shown in Table 2. In
the case of VAS at 24 h, opioid consumption, and ROM
(at all follow-up times), certainty was moderate or high,
but VAS at 48 and 72 h and opioid consumption at 24 h
and 48 h showed low or very low certainty. The studies
presented a high risk of publication bias detected through
funnel plots, and to a lesser extent, serious inconsisten-
cies and indirectness.



Page 5 of 17

261

(2025) 20

Ruiz Iban et al. Journal of Orthopaedic Surgery and Research

Kisejdouylie aauy (@101 YL A1sejdoiylie diy [e10) :yH] ‘0gade|d 1y 1d ‘uljeqebald :g9d
‘pariodal JoN YN ‘@|qedijdde JoN :¥N {[041u0D iYD ‘S159431ul JO 1213U0D 0D ‘(6% /61 6°0) SuIpIWOoISpPaWX3P 10 duoseylawexap 4o (bw 0o 01 Bw 00Z) qIX033]92 40 UnAXoINp Jo (Y'L~ 66| €) suiwelsy yim pajeas) syusiied pasudwod dnoib [013uod 3y,

[ev) €2oT
UN ON yei-8 V1d 10 uoneuIquiod/bu 0y qix033|3d /Bl 00€ WAL £2/61/8/0¢ 99/0°€9/5°19/6%9 9€/L€/8€/8¢ skep ¢ euiyd ‘le1e noyz
(1]
ON ON yes V1d/bw 6/ WML 6c/1€ 999/1'59 147454 syiuow 9 aindebuis 610C 1819
[zl sloz
SOA N yes V1d/BW 00€/002/001 WAL vL/€C/EL/8L 99/89/59/£9 0€/0€/0€/0€ skep 171 vsn ‘e 32 nesade;
[or] ¥10T
ON S9N yei-8 V1d/Bui 00€/6W 051 WAL ¥5/19/09 €'€9/°€9/0°€9 86/96/86 SfoM 9 vsn ‘32 ejbuis
[6€l €10T 2
A ON yes v1d/6W 00 qIx023}2d /B 051 WL st/ee/e £9/99/69 12/€T/S5T skep ¢ puelieyl 13 pIesiININ
[8€l gooz ‘e
SOA ON yes Vd/auoseyiauwexap bui g+ bui 00g/Bw 00¢ VHL 0¢/02/9¢ 99/89/49 8€E/C/0V Kep | lewusg 19 Uassalyiey
(L€l vL0T
ON ON UN 1d/UoneUIqUIOD /ulwelRy /Bw 5L VHL EL/LL/ET/SL ¥9/65/09/%9 8E/SE/VE/SE skep ¢ VSN-9duely e 19 Zaulley
yes
pue V1d/Bw 00F qix0d [og] 8l0T
UN ON Ypz<  -9192+BW 051 O sauwip 3313 /(Bw 00t qIx023]92 + bW 05 1) WAL 6/L/L 7'89/6'59/1°99 0L/01/0L shep ¢ elssuopu| ‘lelasigm
[sel
UN dN UN V1d/2UIPILIOIBPAWXDP + bW G | /2UIPILIOISPIWXSP VYHL+WIL L/ eL/st C'L9/8'89/%'89 Le/Le/ee Kep | Bal0y  BLOC e 3099
qIx023]2> Bw OO /uljeqebaid B 0G| [r1]
ON SOA yes +qIx023}92 B O0f WAL UN 09'/9/8¢€9 oc/le skep ¢ e210)  GlOC e 1e 9]
[Feloloz
ON ON UN V1d/PI0 51894 69 < BuiG/ 10 p|o s1eak 69> Bwos | WAL 1/51 5'59/879 0€/0€ shep € spuepayIaN ayL ‘e 32 d1pey
el
SOA ON yes dN/BW 051 WAL SL/LL 1'/S /65 0¢/0¢C skep ¢ BIpul - Z10¢ e 39 uler
[L1)€zot
ON ON yes Vd /2unsxonp b 09/bw 051 WAL L1/02/61 8'99/5'59/9'L9 0¢/0¢/0¢ syiuow 9 uel ‘e 1 luew
[ollsLoz
S3A N yes V1d/Bw 051 VHL 8¢/ty 1'09/C°09 6/16 SYiuow ¢ epeue) ‘e 32 D
[ecl€l0T e
S3A N UN V1d/Buw 061 YHL 9/8 €19/1'6S 9L/SL s{puow 9 epeue) 19 [geydlwIe)
[6loL0zZ e 39
UN dN N Vd/Buwi 00€ WML ¥8/16 €€9/¥9 0clL/0ctL skep 0¢ vsn uelpusueang
awl
uon
-e1}s1
-ulw vrL
Buipuny 10D -py  Aep e y1d 40 josyuod/euljeqebald sasoq J03dAL v1d/14D/99d dewaS V1d/14D/99d 96e uesy  y1d/14D/99d U dn-mojjo4 uoibay Apms

SIPNIS PaPN|DUL 9| Y3 JO SDISHIRIDRIRYD BUljaseyg | ajqel



Ruiz Iban et al. Journal of Orthopaedic Surgery and Research (2025) 20:261

ion bias)

Page 6 of 17

ion bias): All

3
£
§
3
4
£3,
3 T E
5§38
£
S
~ & F =
= S
gegf
S 3z5 8
2 8 £ 5
§8238EZEDo
82 e E
£ e 4838
s g T 2
Ese g
$c§58¢
g % 5 g
ge2 o
c 6 % g o &
2 2238 25
SRR E
cITododcedo
Buvanendran et al. 2010 . ? . ‘ . .
Carmichael et al. 2013 |(@|®|@|® | @@
clarke et al. 2015 (@ |@|@|®|®|@
Imanietal. 2023 | @@ ® O ® @
Jainetal. 2012 |@|@|®|©|©|®
Random sequence generation (selection bias) Kadic etal. 2016 (@ |®|®|©|©|®)
Allocation concealment (selection bias) Leeetal. 2014 | DD |9 OO @
Blinding of participants and personnel (performance bias): All outcomes Leeetal. 2018 | @@ ® OO @
Blinding of outcome assessment (detection bias): All outcomes Lubisetal. 2018 |@D|@|D|©| @@
Incomplete outcome data (attrition bias): All outcomes Martinez et al. 2013 | @)|®|®|@|@|®
Selective reporting (reporting bias) watniesen ot . 2008 |9 9|9 @@
Other bias [ ] ' otal. 2013 |99 ©|@|®|®
singlaetal. 2014 |@| 2 (@ |©|®|@®
0% 25% 50% 75% 100% YaDeau et al. 2015 |@|@®|®|©|®|@
viketal. 2019 |@®|®| @O ®|@
[E Low risk of bias [] Unclear risk of bias [l High risk of bias | Znouetal. 2023 |@|@|@|©|@|@

Fig. 2 Assessment of the risk of bias (green=low risk; red =high risk; white =unknown)

Publication bias

Visual inspection of the funnel plot revealed asymmetry,
suggesting the potential for publication bias (Additional
Fig. 1 file).

Outcomes

VAS assessment

In the evaluation of VAS scores 24 h post-surgery during
movement (Fig. 3a), significant differences were observed
between pregabalin and other interventions such as cele-
coxib, duloxetine, or placebo. For TKA, pregabalin was
associated with more effectiveness (MD -0.62, 95% CI
-1.02 to -0.23; I>=65%), and in THA also was associated
with greater effectiveness (MD -0.80, 95% CI -1.41 to
-0.19; 12=14%). However, when the THA and TKA data
were combined, no significant differences were found
(MD 0.05, 95% CI -1.50 to 1.60; I*=97%;). Regarding the
VAS scores at rest (Fig. 3b), no significant differences
were detected across any subgroup. In TKA, the results
were not significant, as well as in THA and in the com-
bined THA/TKA group.

At 48 h post-surgery during movement, significant dif-
ferences were noted with pregabalin which was associ-
ated with more effectiveness than other interventions
in both TKA (MD -0.53, 95% CI -0.90 to -0.15; I>=71%)
and THA (MD -1.15, 95% CI -1.77 to -0.52; I*=0%).

Conversely, when assessing the VAS scores at rest, no sig-
nificant differences were observed.

At 72 h post-surgery during movement, the VAS scores
for both TKA and THA subgroups showed significant
differences associating pregabalin with lower pain. For
TKA, the results were significant (MD -0.59, 95% CI -1.05
to -0.12), and for THA, pregabalin also was associated
with significant pain reduction (MD -0.66, 95% CI -1.10
to -0.22), as depicted in Fig. 4a. Moreover, when the VAS
was assessed at rest, significant differences were found in
the TKA group in favor of pregabalin (MD -0.87, 95% CI
-1.42 to -0.32; I*= 95%), as shown in Fig. 4b.

At seven days post-surgery for patients who underwent
THA, significant differences were observed, associating
pregabalin with lower pain, with an MD of -1.23 (95% CI
-2.09 to -0.37; I2=44%). However, it is noted that there
were no studies analyzing VAS scores at seven days in
TKA.

Opioid consumption

At 24 h post-surgery, exposure to pregabalin was associ-
ated with reduced opioid consumption in both the TKA
and THA subgroups. Specifically, in the TKA subgroup,
the standardized mean difference (SMD) was —0.50 (95%
CI -0.80 to -0.20; 12=79%), and in the THA subgroup,
the SMD was —0.83 (95% CI -1.34 to -0.32; 12=70%), as
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= 5 in Fig. 7a. Similarly, at 48 h, no significant differences
g g were observed, as shown in Fig. 7b. However, at 72 h
S 8 post-surgery, pregabalin exposure was associated with
;_2‘; a significant increase in ROM compared to the placebo
alE g group, with a standardized mean difference (SMD) of
g ;g § 1.11 (95% CI 0.12 to 2.09; 12=97%), as depicted in Fig. 7c.
HE 5
52 5 Adverse events
== s Pregabalin was associated with a significant increase in
g sedation at 24 h post-TKA surgery, with an odds ratio
" " % 5 = (OR) of 2.27 (95% CI 1.13 to 4.56; participants=216),
5 8 3 s 2 3 5 and at 48 h post-TKA, the OR was 2.54 (95% CI 1.11 to
g é i % §g€ g = j?_:} 5.79; participants =405; 1>=0) compared to controls.
& E g ?g g ; 2 ; g 2 Additionally, pregabalin was significantly associated with
59 25588 9§ 2 reduction of nausea, with an OR of 0.30 (95% CI 0.09 to
% 0.99; participants = 142; I*=0) and vomiting at 48 h post-
§ 9 9 2 TKA, with an OR of 0.17 (95% CI 0.04 to 0.65; partici-
g g % g pants =246; 1°=0). Furthermore, pregabalin was related
g 5 5 s to an increase of the incidence of diplopia and blurred
- S vision at 24 h in the combined TKA and THA subgroups
2 . " E (OR 4.68, 95% CI 1.37 to 15.99; participants = 95; 12 = 34),
£ 3 3 ;i and specifically in the TKA subgroup (OR 9.00, 95% CI
% s 4 3 1.12 to 72.36; participants = 276; I = 0). No significant dif-
£ 2 2 < ferences were observed in the remaining adverse events
‘§ as detailed in Table 3.
g 2
§ 9 9 2 Analysis of patient discontinuation rates
2 o o ] . . .
a S S = Patients excluded for adverse events or inadequate pain
§ 2 2 % control were included in four studies of patients who
- - ° £ underwent THA. There were no differences between the
5 “ 9 ; pregabalin group and other interventions (Additional
%8 52 52 § Fig. 2a file). Nine studies excluded patients for any cause.
S . il = = % In this case, there were no significant differences between
g é o€ b5 b5 3 groups either in the case of patients undergoing TKA or
;E g E % cEa cE2 |8 THA or in studies where the type of surgery was not dif-
CRE 1 £o & = o5 -,'E ferentiated (Additional Fig. 2b file).
T E :
Q2 |5 - 2 © el
2533 3 =
= vz % n e n 8
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Pregabalin Other interventions Mean difference Mean difference
Study or Subgroup Mean sD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.5.1 TKA
Imani et al. 2023 (Duloxetine) 27 1.1 20 24 1 20 6.3% 0.30 [-0.35, 0.95] -+
Imani et al. 2023 (Placebo) 27 11 20 3.8 0.9 20 6.4% -1.10[-1.72,-0.48] —_
Jain etal. 2012 3 0.72 20 43 1.35 20 6.2% -1.30[-1.97,-0.63] .
Kadic et al. 2016 281 31 30 281 3.94 30 3.0% 0.00 [-1.79, 1.79] —_—T
Lee etal. 2014 3.44 1.21 21 4.29 1.21 20 6.0% -0.85[-1.59,-0.11] —
Lubis et al. 2018 (150mg monodoses) 2 0.486529 10 4 1.459587 10 5.3% -2.00[-2.95,-1.05] ——
Lubis et al. 2018 (150mg three days) 25 0.486529 10 4 1.459587 10 5.3% -1.50[-2.45,-0.55] —
Niruthisarda et al. 2013 (Celecoxib) 5.1 24 25 5.2 21 22 4.3%  -0.10[-1.39, 1.19] —r
Niruthisarda et al. 2013 (Placebo) 5.1 24 25 4.9 23 25 4.2% 0.20 [-1.10, 1.50] —_—r
YaDeau et al. 2015 (100mg) 276 2392347 26 272 2514445 28 4.2% 0.04 [-1.27, 1.35] —
YaDeau et al. 2015 (200mg) 251 2076872 29 272 2514445 28 4.5%  -0.21[-1.41,0.99] e
YaDeau et al. 2015 (300mg) 22 2707864 28 272 2514445 28 4.1%  -0.52[-1.89,0.85] —_—
Zhou et al. 2023 (Celecoxib) 4.7 1.21 38 461 1.18 38 6.6% 0.10 [-0.44 , 0.64] -
Zhou et al. 2023 (Placebo) 4.7 1.21 38 5.64 1.42 36 6.4% -0.93[-1.53,-0.33]
Subtotal 340 335 73.0% -0.62[-1.02,-0.23]
Test for overall effect: 3.06 (P = 0.002)
Heterogeneity: Tau? = 0.34; Chi? = 37.54, df = 13 (P = 0.0003); I> = 65%
1.5.2 THA
Clarke et al. 2015 263 173 92 3.8 217 92 6.6% -1.17 [-1.74,-0.60] —_
Martinez et al. 2013 (Ketamin) 5 13.099978 35 5 8.598046 34 0.6% 0.00[-5.21,5.21] >
Martinez et al. 2013 (Placebo) 5 13.099978 35 5 15.211818 38 0.4% 0.00 [-6.50 , 6.50] —
Mathiesen et al. 2008 2.98 213 40 3.16 1.93 38 5.5% -0.18[-1.08,0.72] —
Subtotal 202 202 13.0% -0.80[-1.41,-0.19] <&
Test for overall effect: Z = 2.57 (P = 0.01)
Heterogeneity: Tau® = 0.07; Chi? = 3.50, df = 3 (P = 0.32); I*= 14%
1.5.3 TKA+THA
Lee et al. 2018 (dexmedetomidine) 4.61 0.93 33 3.77 0.56 31 7.1% 0.84[0.47 ,1.21] -
Lee et al. 2018 (Placebo) 4.61 0.93 33 5.35 08 31 6.9% -0.74[-1.16,-0.32] -
Subtotal 66 62 14.0%  0.05[-1.50,1.60] -
Test for overall effect: Z = 0.07 (P = 0.95)
Heterogeneity: Tau? = 1.21; Chi* = 30.01, df = 1 (P < 0.00001); I* = 97%
Total 608 599 100.0% -0.53 [-0.93, -0.12] ‘
Test for overall effect: Z = 2.54 (P = 0.01) 4 2 2 4
Test for subgroup differences: Chiz = 1.04, df = 2 (P = 0.59), ? = 0% Favours [Pregabalin] Favours [Other interventions]
Heterogenelty: Tau? = 0.57; Chi? = 93.76, df = 19 (P < 0.00001); I* = 80%

b) VAS at rest at 24 hours Pregabalin Other Interventions Mean difference Mean difference
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.6.1 TKA
Imani et al. 2023 (Duloxetine) 27 11 20 24 1 20 8.1% 0.30[-0.35, 0.95] T
Imani et al. 2023 (Placebo) 27 11 20 3.8 0.9 20 82% -1.10[-1.72,-0.48] _

Jain et al. 2012 22 0.69 20 35 1.2 20 82% -1.30[-1.91,-0.69] —_—

Kadic et al. 2016 2.76 8.315343 30 296 9.908782 30 0.9% -0.20[-4.83,4.43]

Lee etal. 2014 277 3.12 21 34 312 20 3.7% -0.63[-2.54,1.28] —_—

Lubis et al. 2018 (150mg monodoses) 2 0.486529 10 4 1.459587 10 6.8% -2.00[-2.95,-1.05] —_—

Lubis et al. 2018 (150mg three days) 2.5 0.486529 10 4 1.459587 10 6.8% -1.50[-2.45,-0.55] —_—

Niruthisarda et al. 2013 (Celecoxib) 33 21 25 35 27 22 51% -0.20[-1.60, 1.20] B—

Niruthisarda et al. 2013 (Placebo) 33 21 25 27 22 25 5.9% 0.60[-0.59, 1.79] —

Zhou et al. 2023 (Celecoxib) 2.89 1.01 38 2n 0.95 38 8.8% 0.78[0.34, 1.22] -

Zhou et al. 2023 (Placebo) 2.89 1.01 38 3.62 0.89 36 8.8% -0.73[-1.16,-0.30] —_

Subtotal 257 251 71.3% -0.57 [-1.19, 0.05] ‘

Test for overall effect: Z = 1.80 (P = 0.07)

Heterogeneity: Tau? = 0.80; Chi? = 66.22, df = 10 (P < 0.00001); I* = 85%

1.6.2 THA

Martinez et al. 2013 (Ketamin) 3 8.733319 35 3 10.031053 34 1.0% 0.00 [-4.44 , 4.44]

Martinez et al. 2013 (Placebo) 3 8.733319 35 2 9.127091 38 1.1% 1.00[-3.10, 5.10] —
Mathiesen et al. 2008 1.29 11 40 1169 1.27 38 8.5% 0.12[-0.41, 0.65] -

Subtotal 10 110 10.6% 0.13 [-0.39, 0.65] 1}

Test for overall effect: Z = 0.50 (P = 0.62)

Heterogeneity: Tau? = 0.00; Chi = 0.18, df = 2 (P = 0.92); I*= 0%

1.6.3 TKA+THA

Lee et al. 2018 (dexmedetomidine) 3.45 0.83 33 3.03 0.66 31 9.0% 0.42[0.05,0.79] et

Lee et al. 2018 (Placebo) 3.45 0.83 33 4.32 0.75 31 9.0% -0.87[-1.26,-0.48] -

Subtotal 66 62 18.0% -0.22[-1.49,1.04] -

Test for overall effect: 0.35 (P=0.73)

Heterogeneity: Tau? = 0.80; Chi* = 22.50, df = 1 (P < 0.00001); I = 96%

Total 433 423 100.0%  -0.43[-0.89, 0.04] .

Test for overall effect: Z = 1.80 (P = 0.07) 4 2 2 4
Test for subgroup differences: Chiz = 2.92, df = 2 (P = 0.23), I* = 31.5% Favours [Pregabalin] Favours [Other interventions]

Heterogeneity: Tau? = 0.59; Chi? = 93.48, df = 15 (P < 0.00001); I* = 84%

Fig. 3 Forest plots showing VAS results at 24 h during movement (a) and at rest (b)

Impact of timing of pregabalin administration

Table 4 presents the results according to the timing of
pregabalin administration on VAS score, opioid con-
sumption, and ROM outcomes. Administration of pre-
gabalin for >24 h before surgery resulted in a significant
association with the reduction of pain level, as assessed
by the Visual Analog Scale (VAS) at 72 h, both during

movement and at rest (p=0.0004). Similarly, the admin-
istration of pregabalin for >24 h prior to surgery also was
associated with a significant reduction in opioid con-
sumption at 72 h (p <0.0001).
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Pregabalin Other interventions Mean difference Mean difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.9.1 TKA
Kadic et al. 2016 3.09 4.06 30 3.09 4.27 30  35% 0.00 [-2.11, 2.11] _—
Lubis et al. 2018 (150mg monodoses) 1 0.698952 10 3 0.698952 10 13.0% -2.00[-2.61,-1.39] —
Lubis et al. 2018 (150mg three days) 1.2 0.698952 10 3 0.698952 10 13.0% -1.80[-2.41,-1.19] —
Singla et al. 2014 (150mg) 4.28 0.28 56 4.19 0.29 55 17.2% 0.09[-0.02, 0.20] d
Singla et al. 2014 (300mg) 3.74 0.3 51 4.19 0.29 55 17.2% -0.45[-0.56,-0.34] -
YaDeau et al. 2015 (100mg) 4.03 2.079678 26 3.71 2.462867 28 7.5% 0.32[-0.89, 1.53] o n
YaDeau et al. 2015 (200mg) 3.51 248436 29 3.71 2462867 28 7.0% -0.20[-1.48,1.08] —_—
YaDeau et al. 2015 (300mg) 4.21 2.617602 28 3.71 2.462867 28  6.7% 0.50[-0.83, 1.83] o
Yik et al. 2019 0.47 8.321316 45 0.36 4.813525 42  21% 0.11[-2.72, 2.94] _—
Subtotal 285 286 87.2% -0.59[-1.05,-0.12] ’
Test for overall effect: Z = 2.48 (P = 0.01)
Heterogeneity: Tau? = 0.28; Chi? = 108.79, df = 8 (P < 0.00001); I = 93%
1.9.2 THA
Clarke et al. 2015 2.095 1.555 85  3.299 2.408 77 128% -1.20[-1.84,-0.57] —
Subtotal 85 77 128% -1.20[-1.84,-0.57] <
Test for overall effect: Z = 3.74 (P = 0.0002)
Heterogeneity: Not applicable
Total 370 363 100.0% -0.66 [-1.10, -0.22] ¢

4 2 0 2 4

Test for overall effect: Z = 2.96 (P = 0.003)
Test for subgroup differences: Chi* = 2.38, df = 1 (P = 0.12), I* = 58.0%
Heterogeneity: Tau? = 0.29; Chi* = 118.13, df = 9 (P < 0.00001); I* = 92%

Favours [Pregabalin] Favours [other interventions]

b) VAS at rest at 72 hours Pregabalin Other interventions Mean difference Mean difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.10.1 TKA
Kadic et al. 2016 1.28 7.913635 30 1.58 4.27 30 26% -0.30[-3.52, 2.92] _—
Lubis et al. 2018 (150mg monodoses) 1 0.698952 10 3 0.698952 10 20.2% -2.00[-2.61, -1.39] —-

Lubis et al. 2018 (150mg three days) 1.2 0.698952 10 3 0.698952 10 20.2% -1.80[-2.41,-1.19] —-—
Singla et al. 2014 (150mg) 4.28 0.28 56 4.19 0.29 55 26.8% 0.09 [-0.02, 0.20] i
Singla et al. 2014 (300mg) 3.74 0.3 51 4.19 0.29 55 26.8% -0.45[-0.56,-0.34] =
Yik et al. 2019 0.47 8.321316 45 0.36 4.813525 42 3.3% 0.11[-2.72, 2.94] —
Subtotal 202 202 100.0% -0.87 [-1.42,-0.32] ¢
Test for overall effect: Z = 3.11 (P = 0.002)
Heterogeneity: Tau? = 0.29; Chi? = 106.90, df = 5 (P < 0.00001); I> = 95%
Total 202 202 100.0% -0.87 [-1.42,-0.32] ‘
4 2 0 2 4

Test for overall effect: Z = 3.11 (P = 0.002)
Test for subgroup differences: Not applicable
Heterogeneity: Tau? = 0.29; Chi? = 106.90, df = 5 (P < 0.00001); I = 95%

Favours [Pregabalin] Favours [other interventions]

Fig. 4 Forest plots showing pain assessed by VAS at 72 h in movement (a) and at rest (b)

Discussion
In the current study, pregabalin was effectively associ-
ated with a reduction in postoperative pain, as assessed
using the VAS at 24 h during movement, 48 h at rest,
72 h under both conditions, and 7 days after the pro-
cedure. Although ROM showed no improvement at
24-48 h, pregabalin was associated with an improvement
in ROM at 72 h. Additionally, pregabalin was associated
with decreased opioid consumption at 24, 48, and 72 h.
Medication also increased the incidence of sedation but
decreased the incidence of nausea and vomiting.
Pregabalin has been shown to significantly reduce opi-
oid consumption in the first 24, 48, and 72 h post-surgery
in both total knee arthroplasty and total hip arthroplasty.
This finding is particularly significant in the context of
the current opioid crisis, in which there is an intense
need for safe and effective alternatives to postoperative
pain management. The ability of pregabalin to decrease

the need for opioids is attributed to its mechanism of
action, which modulates pain transmission in the central
nervous system by reducing the release of excitatory neu-
rotransmitters. This not only improves pain control but
also minimizes the adverse effects associated with high
doses of opioids, such as respiratory depression, consti-
pation, dependence, and the risk of overdose. Addition-
ally, some studies have administered pregabalin before
surgery, which is a promising strategy. Preoperative
pain management with opioids has shown a tendency to
increase opioid consumption postoperatively with a cor-
responding risk of dependence and other adverse events.
The prolonged use of postoperative opioids has also been
associated with anxiety and depression [43], which rein-
forces the need to explore alternative pain control strate-
gies, such as the multimodal approach [44].

In our study, the analysis of the range of motion, spe-
cifically knee flexion, was only performed in patients who
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Pregabalin Other interventions Std. mean difference Std. mean difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.3.1TKA
Jain et al. 2012 3.6 1.18 20 7.2 297 20 5.2% -1.56 [-2.28 , -0.84] —_—
Kadic et al. 2016 1563 134 30 254 233 30 6.2% -0.52 [-1.04 , -0.01] —
Lee et al. 2014 0.432 0.16 21 0.575 0.16 20 5.5% -0.88 [-1.52, -0.23] —_
Niruthisarda et al. 2013 (Celecoxib) 184 9.9 25 216 13.7 23 5.9% -0.27 [-0.83, 0.30] —t
Niruthisarda et al. 2013 (Placebo) 184 9.9 25 18.4 15.8 27 6.0% 0.00 [-0.54 , 0.54] -+
Singla et al. 2014 (150mg) 151.8 14.2 85 1679 14.6 84 71% -1.11[-1.44, -0.79] -
Singla et al. 2014 (300mg) 152.3 143 86 167.9 14.6 84 71% -1.07 [-1.40, -0.75] -
YaDeau et al. 2015 (100mg) 45.37 24.448592 26 50.42 28.716252 28 6.1% -0.19[-0.72, 0.35) -1
YaDeau et al. 2015 (200mg) 55.88 40.314985 29 50.42 28.716252 28 6.1% 0.15[-0.37, 0.67] -
YaDeau et al. 2015 (300mg) 42.43 23.300524 28 50.42 28.716252 28  6.1% -0.30 [-0.83, 0.23] —t
Zhou et al. 2023 (Celecoxib) 40.42 1.17 38 40.53 9.51 38 6.5% -0.01[-0.46, 0.44) -+
Zhou et al. 2023 (Placebo) 40.42 1.17 38 44.08 11.83 36 6.5% -0.32[-0.77, 0.14] -
Subtotal 451 446 T742% -0.50 [-0.80 , -0.20] 0
Test for overall effect: Z = 3.27 (P = 0.001)
Heterogeneity: Tau? = 0.22; Chi? = 51.26, df = 11 (P < 0.00001); I* =79%
23.2THA
Clarke et al. 2015 39.86 23.491732 92  53.98 22912286 92 72%  -0.61[-0.90,-0.31] -
Mathiesen et al. 2008 23.55 13.78 40 4888 2845 38 6.3% -1.13 [-1.61, -0.65] -
Subtotal 132 130 13.5% -0.83 [-1.34, -0.32] .
Test for overall effect: Z = 3.20 (P = 0.001)
Heterogeneity: Tau? = 0.10; Chi* = 3.34, df = 1 (P = 0.07); 1= 70%
2.3.3 TKA+THA
Lee et al. 2018 (dexmedetomidine) 59.2 54 33 55.9 3.9 31 6.2% 0.69[0.18, 1.19] -
Lee et al. 2018 (Placebo) 59.2 54 33 65.6 4.7 31 6.1% -1.25[-1.78,-0.71] —_
Subtotal 66 62 123% -0.28 [-2.17,1.62] ’
Test for overall effect: Z=0.29 (P = 0.78)
Heterogeneity: Tau? = 1.80; Chi? = 26.36, df = 1 (P < 0.00001); I* = 96%
Total 649 638 100.0%  -0.52[-0.80,-0.24] ¢

Test for overall effect: Z = 3.64 (P = 0.0003)
Test for subgroup differences: Chi? = 1.30, df = 2 (P = 0.52), ? = 0%
Heterogeneity: Tau? = 0.26; Chi* = 86.44, df = 15 (P < 0.00001); I* = 83%

Fig. 5 Forest plot showing opioid consumption at 24 h

underwent TKA. At 24 and 48 h, no significant differ-
ences were observed. However, at three days postopera-
tively, the group treated with pregabalin was associated
with a significant improvement in range of motion com-
pared to the untreated group, with a notable difference of
almost 10 degrees. This physiological improvement may
be due to its effects in reducing pain, local inflammation,
and muscle spasticity through its influence on the central
and peripheral nerves [8, 45, 46]. Effective postopera-
tive pain control is directly related to an improvement in
early mobility, which is crucial for preventing postopera-
tive complications, reducing the duration of hospital stay,
and favorably impacting costs [47]. It has been observed
that regular pain control is a critical factor in the failure
of same-day discharge after a total hip arthroplasty, sug-
gesting the use of pregabalin or local infiltrations as via-
ble alternatives [48, 49]. Early discharge and mobilization
are related to greater patient satisfaction [50, 51], which
is an important indicator of healthcare quality [52].
Pregabalin in cases of total knee arthroplasty showed
an increased rate of sedation, a finding highlighted only
by Buvanendran et al. [9], who reported an increase in
postoperative sedation and confusion. This phenomenon
could be attributed to the abrupt onset of pregabalin use,

-4 -2 2 4
Favours [Pregabalin] Favours [Other interventions]

as this was one of the first trials in this area [9]. Addi-
tionally, the incidence of vomiting was lower with pre-
gabalin in patients who underwent TKA within the first
48 h. There were no significant differences in treatment
discontinuation due to adverse events or any other cause,
suggesting an adequate safety profile for pregabalin, with
generally mild adverse events. The rest of the adverse
events showed no significant differences.

Owing to the small number of included studies, this
study was unable to analyze the influence of dosage on
safety or efficacy, nor could it establish the optimal dose.
A meta-analysis indicated that 300 mg pregabalin, the
highest dose used in our study, had the best safety profile
in patients with fibromyalgia [53]. Nearly all studies used
a daily dose of 150 mg, which precluded a formal analysis
of varying pregabalin dosages. However, it was possible
to analyze the timing of pregabalin administration. The
results indicated that initiating pregabalin at least one day
to two weeks prior to surgery could be beneficial both for
reducing postoperative pain and decreasing opioid con-
sumption within the first 72 h. These results are consis-
tent with those of Buvanendran et al., who observed that
starting treatment up to two weeks before the procedure
could improve adherence to pregabalin [9].
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Pregabalin Other interventions Std. mean difference Std. mean difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
241 TKA
Jain et al. 2012 33 1.1 20 6 24 20 59%  -1.42[-2.12,-0.71] —_—
Kadic et al. 2016 41.6 33.1 30 51.9 418 30 6.3% -0.27 [-0.78 , 0.24] —r
Lee etal. 2014 0.69 0.19 21 0.85 0.19 20 6.0% -0.83 [-1.47,-0.19] —_—
Niruthisarda et al. 2013 (Celecoxib) 37.7 20.6 25 411 254 23 6.2% -0.15[-0.71, 0.42] -t
Niruthisarda et al. 2013 (Placebo) 37.7 20.6 25 36.2 31 27 6.2% 0.06 [-0.49 , 0.60] -
Singla et al. 2014 (150mg) 86.4 121 82 122.8 12.3 83 6.4% -2.97 [-3.41,-2.52] -
Singla et al. 2014 (300mg) 93.9 123 81 12238 123 83  6.5% -2.34[-2.74,-1.94] -
YaDeau et al. 2015 (100mg) 58.78 25.129439 26 70.3 35.563279 28 6.2% -0.37[-0.90, 0.17] —
YaDeau et al. 2015 (200mg) 60.9 45.007665 29 703 35.563279 28 6.3% -0.23[-0.75, 0.29] -t
YaDeau et al. 2015 (300mg) 52.42 29.309403 28 70.3 35.563279 28 6.2% -0.54 [-1.08 , -0.01] —
Yik et al. 2019 14 239.653892 45 13.5 109.106568 42 6.4% 0.00 [-0.42, 0.42] -+
Zhou et al. 2023 (Celecoxib) 62.17 13.51 38 62.38 12.97 38 6.4% -0.02[-0.47,0.43] -+
Zhou et al. 2023 (Placebo) 62.17 13.51 38 74.18 15.29 3% 6.3% -0.83[-1.30,-0.35] -
Subtotal 488 486 81.5%  -0.76 [-1.34,-0.19] <&
Test for overall effect: Z = 2.60 (P = 0.009)
Heterogeneity: Tau? = 1.05; Chi? = 203.42, df = 12 (P < 0.00001); I = 94%
2.4.2THA
Carmichael et al. 2013 144.2 85 18 1776 101 18  6.0% -0.35[-1.01, 0.31] —
Martinez et al. 2013 (Ketamin) 44 20 30 52 22 28  6.3% -0.38 [-0.90, 0.14] —
Martinez et al. 2013 (Placebo) 44 20 30 77 36 32 6.2% -1.11 [-1.65, -0.57] —_
Subtotal 78 78 18.5% -0.62 [1.13, -0.12] ’
Test for overall effect: Z = 2.44 (P = 0.01)
Heterogeneity: Tau* = 0.11; Chi* = 4.66, df = 2 (P = 0.10); I*= 57%
Total 566 5§64 100.0%  -0.74 [-1.22,-0.26] <&

Test for overall effect: Z = 3.00 (P = 0.003)
Test for subgroup differences: Chi*=0.12, df =1 (P =0.72), = 0%
Heterogeneity: Tau? = 0.89; Chi? = 209.35, df = 15 (P < 0.00001); 1> = 93%

b) Opioid consumption at 72 hours

4 2 2 4
Favours [Pregabalin] Favours [Other interventions]

Pregabalin Other interventions Std. mean difference Std. mean difference
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Lubis et al. 2018 (150mg monodoses) 10.6 2.675 10 30.2 5.308 10 10.9% -4.47 [-6.24 , -2.69]
Lubis et al. 2018 (150mg three days) 9.9 1.524 10 30.2 5.308 10 10.0% -4.98[-6.91,-3.05] ————
YaDeau et al. 2015 (100mg) 33.93 17.975058 28 5272 36.336954 28 19.6% -0.65[-1.18, -0.11] -
YaDeau et al. 2015 (200mg) 36.36 29.076213 29 5272 36.336954 28 19.7% -0.49[-1.02, 0.04] -
YaDeau et al. 2015 (300mg) 33.33 22.505084 26 5272 36.336954 28 19.6%  -0.63[-1.17,-0.08] -
Yik et al. 2019 14 239.653892 45 14 128.360668 42  20.3% 0.00 [-0.42, 0.42] -+
Total 148 146 100.0%  -1.33[-2.16, -0.49] <&
Test for overall effect: Z = 3.12 (P = 0.002) VR Py

Test for subgroup differences: Not applicable
Heterogeneity: Tau? = 0.85; Chi? = 45.66, df = 5 (P < 0.00001); I* = 89%

Fig. 6 Forest plots showing opioid consumption at 48 h (a) and 72 h (b)

Although this meta-analysis primarily focused on
examining the isolated effect of pregabalin, there were
studies that included an additional arm combining pre-
gabalin with other drugs such as celecoxib, ketamine,
dexamethasone, or dexmedetomidine. This combination
enhanced postoperative pain management and yielded
satisfactory results in the analysis of pain levels and opi-
oid consumption. These findings underscore the impor-
tance of multimodal pain management that employs
various mechanisms of action to optimize patient out-
comes. This approach highlights the potential benefits
of integrating different pharmacological strategies to
achieve superior control of postoperative pain and reduce
reliance on opioids.

In the current meta-analysis, a significantly larger num-
ber of studies have been included compared to previous
reviews, which enhances the robustness of the results,

Favours [Pregabalin] Favours [Other interventions]

especially focusing on pregabalin, and extends the evalu-
ation of opioid consumption up to 72 h compared to 48 h
in previous analyses, confirming a significant reduction
in opioid consumption with pregabalin. However, Mao et
al. observed that the VAS pain score was not significantly
reduced [22]. In contrast, a 2016 meta-analysis focused
solely on pregabalin and noted a significant reduction in
pain and morphine consumption at 24 and 48 h, although
it reported an increase in dizziness and sedation and a
reduction in nausea and vomiting [23]. However, our
study did not show differences in almost all adverse
events, possibly due to the accuracy of data collection
timing, unlike other studies with mixed follow-ups.
Dong et al. highlighted that multiple doses of pregabalin
reduced pain more than a single doses [23].

Han et al. reported a higher incidence of constipation
and itching with pregabalin [25]. In contrast, Li et al
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a) ROM at 24 hours Pregabalin Placebo Std. mean difference Std. mean difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Buvanendran et al. 2010 79.11 13.35 120 77.31 13.35 120 15.1% 0.13 [-0.12, 0.39] P
Kadic et al. 2016 66 130.15319 30 68.8 138.187338 30 14.5% -0.02 [-0.53 , 0.49] +
Lee et al. 2014 42.86 7.84 21 4725 6.78 20 14.2% -0.59 [-1.21, 0.04] -

Lubis et al. 2018 (150mg monodoses) 15 13.979036 10 15 3.494759 10 13.3% 0.00 [-0.88 , 0.88] -+
Lubis et al. 2018 (150mg three days) 15 3.494759 10 15 3.494759 10 13.3% 0.00 [-0.88 , 0.88] -+
Singla et al. 2014 (150mg) 66.22 245 94 64.71 2.27 87 15.0% 0.64 [0.34 , 0.93] -
Singla et al. 2014 (300mg) 71.509 2.02 89 64.71 2.27 87 147% 3.15[2.71, 3.60] -
Total 374 364 100.0% 0.49 [-0.39, 1.38] r
Test for overall effect: Z = 1.09 (P = 0.27) 40 5 o 10
Test for subgroup differences: Not applicable Favours [Placebo] Favours [Pregabalin]
Heterogeneity: Tau? = 1.33; Chi? = 162.33, df = 6 (P < 0.00001); I* = 96%
4

b) ROM at 48 hours Pregabalin Placebo Std. mean difference Std. mean difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Buvanendran et al. 2010 81.85 7.429841 120 76.79  6.998324 120 15.3% 0.70 [0.44 , 0.96] .

Kadic et al. 2016 82.3 59.452692 30 72.5 149.970754 30 14.6% 0.08 [-0.42, 0.59] T+

Lee etal. 2014 51.67 8.27 21 54 8.21 20 14.2% -0.28 [-0.89 , 0.34] =t
Lubis et al. 2018 (150mg monodoses) 60 31.452831 10 30 20.968554 10 12.7% 1.07 [0.12, 2.03] [—=—
Lubis et al. 2018 (150mg three days) 30 20.968554 10 30 20.968554 10 13.0% 0.00 [-0.88 , 0.88] -+
Singla et al. 2014 (150mg) 77.43 1.94 94  76.94 1.94 87 15.2% 0.25[-0.04 , 0.54] P
Singla et al. 2014 (300mg) 81.319 0.95 89 76.94 1.94 87 14.9% 2.86[2.44 , 3.29] -
Total 374 364 100.0% 0.68 [-0.10, 1.46]

Test for overall effect: Z = 1.70 (P = 0.09)
Test for subgroup differences: Not applicable
Heterogeneity: Tau? = 1.03; Chi? = 127.84, df = 6 (P < 0.00001); I* = 95%

0 5 10
Favours [Pregabalin]

-0 5
Favours [placebo]

¢) ROM at 72 hours
Pregabalin Other interventions Std. mean difference Std. mean difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
Buvanendran et al. 2010 83.92 8.685667 120 7941 8.685667 120 14.9% 0.52[0.26, 0.77] -
Kadic et al. 2016 86.2 34.27903 30 79.2 133.366849 30 14.5% 0.07 [-0.44 , 0.58] +
Lubis et al. 2018 (150mg monodoses) 90 20.968554 10 60 20.968554 10 13.1% 1.37[0.37, 2.37] —
Lubis et al. 2018 (150mg three days) 60 31.452831 10 60 20.968554 10 13.5% 0.00 [-0.88 , 0.88] -+
Singla et al. 2014 (150mg) 86.23 3.7 94 8049 27 87 14.8% 1.75[1.41, 2.10] -
Singla et al. 2014 (300mg) 91.97 3.04 89 8049 27 87 14.5% 3.97 [3.46 , 4.49] -
Yik et al. 2019 85 116.49842 45 80 136.38321 42 147% 0.04 [-0.38 , 0.46] +
Total 398 386 100.0% 1.11[0.12, 2.09] ‘
Test for overall effect: Z = 2.20 (P = 0.03) ! !

Test for subgroup differences: Not applicable
Heterogeneity: Tau? = 1.68; Chi = 199.18, df = 6 (P < 0.00001); > =97%

A0 - 5 10
Favours [placebo] Favours [pregabalin]

Fig. 7 Forest plots showing the degree of knee flexion in patients undergoing TKA measured in six studies at 24 h (a), 48 h (b), and 72 h (c)

observed greater benefits in the THA subgroups in terms
of reduced opioid consumption and pain at rest at 72
houirs [26]. Our analysis also stands out for including a
greater number of adverse events and for differentiating
between the types of surgical procedures (THA or TKA).
Finally, Hamilton et al. observed no differences in efficacy
in a meta-analysis that used gabapentinoids in general
without differentiating between them [24].

Limitations

This study has several limitations that should be consid-
ered when interpreting the results. First, formal publica-
tion bias tests, such as the Egger test, could not be used
due to limitations of the software employed. Addition-
ally, the representativeness of some subgroups within the

sample was limited by the low number of available stud-
ies that specifically focused on these populations. Also,
future studies should report the percentage of patients
who achieved or did not achieve the minimal clinically
important difference (MCID). This approach would
allow for a more comprehensive evaluation of the clini-
cal relevance of these findings [54]. Furthermore, unifor-
mity in reporting adverse events was poor, with varying
times for recording these events across different studies.
Moreover, this inconsistency was exacerbated by the lim-
ited number of articles available on each safety variable.
Another limitation is that the main variables were evalu-
ated in the short term. Additionally, the studies did not
include reports on the use of postoperative local infiltra-
tion with anti-inflammatory or anesthetic agents nor did
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Effect size n participants Random/Fixed effect model (OR 95% Cl) 12 (%) P-Value
Sedation

TKA at 24 h 216 OR227,95% Cl 1.13 to 4.56 N/A 0.02
TKA at48 h 405 OR 2.54,95% Cl1.11t0 5.79 0 0.03
THA at 24 h 114 OR1.11,95% Cl 0.51 to 2.41 7 0.80
THA at48 h 142 OR 1.80,95% Cl 0.75 to 4.32 0 0.19
Dizziness

TKA at 24 h 276 OR 1.87,95% Cl 1.00 to 3.50 0 0.05
TKA at48 h 358 OR 1.42,95% Cl0.61 to 3.29 0 041
THA at 24 h 36 OR 5.09,95% Cl 0.89 to 29.27 N/A 0.07
THA at48 h 142 OR 2.99,95% Cl0.22 to 41.25 66 041
TKA+THA at 24 h 95 OR 1.05,95% Cl 039 to 2.82 0 0.93
Nausea

TKA at 24 h 332 OR 1.46,95% Cl 0.81 to 2.61 29 0.21
TKA at48 h 246 OR0.50,95% Cl0.18 to 1.38 30 0.18
THA at 24 h 142 OR 0.30,95% C1 0.09 to 0.99 0 0.05
TKA+THA at 24 h 98 OR 1.17,95% Cl 045 to 3.03 0 0.75
Vomiting

TKA at 24 h 216 OR 0.68,95% Cl0.19 t0 2.48 N/A 0.56
TKA at48 h 246 OR0.17,95% Cl 0.04 to 0.65 0 0.01
THA at 24 h 78 OR 1.78,95% Cl 0.58 to 5.49 N/A 0.32
THA at 48 h 142 OR0.67,95% Cl0.18 to 2.51 0 0.55
TKA+THA at 24 h 95 OR0.81,95% Cl 0.29t0 2.29 0 0.69
PONV

TKA at 24 h 60 OR2.25,95% Cl 0.51t0 9.99 N/A 0.29
TKA at48 h 150 OR0.65,95% Cl 0.27 to 1.57 0 033
THA at48 h 142 OR 1.03,95% Cl 043 t0 2.48 0 0.98
Diplopia and blurred vision at 24 h

TKA 276 OR9.00,95% Cl 1.12 to 72.36] 0 0.04
THA 36 OR3.17,95% Cl0.12 t0 83.17 N/A 0.49
THA+TKA 95 OR4.68,95% Cl 1.37 t0 15.99 34 0.01
Dry mouth

TKA at 24 h 216 OR7.71,95% Cl 0.93 to 63.75 N/A 0.06
TKA at48 h 246 OR 0.84,95% Cl 0.16 to 4.37 52 0.84
THA+TKA at 24 h 95 OR 1.55,95% Cl0.32to 7.51 60 0.58
Headache

TKA at 24 h 216 OR 7.47,95% Cl 0.38 to 146.44 N/A 0.19
TKA at48 h 206 OR3.21,95% Cl0.13 to 79.75 N/A 048
THA+TKA at 24 h 95 OR 2.59,95% Cl0.77 t0 8.76 0 0.13
Other gastrointestinal events at 48 h

TKA 152 OR0.33,95% Cl 0.09 to 1.27 N/A 0.11
Urine retention at 48 h

TKA 152 OR 2.31,95% Cl0.69 to 7.75 6 0.18
THA 142 OR 1.24,95% Cl 0.53t0 2.91 0 0.62

* Cl: confidence interval; N/A: Not applicable; OR: Odds Ratio; THA: total hip arthroplasty TKA: total knee arthroplasty

they control for confounding variables such as different
therapeutic regimens. Therefore, these studies did not
provide adjusted data that would allow for a more precise
analysis adjusted for potential confounders. Finally, there
were inconsistencies in the reporting of other functional-
ity scales that could have provided additional compara-
tive data.

Conclusions

Pregabalin, administered prior to surgery and after the
surgery, was associated with a significantly reduction of
postoperative pain during the first three days after total
joint arthroplasty, significantly decreased opioid con-
sumption, and enhanced range of motion at three days
post-surgery, with a favorable safety profile.
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Table 4 Investigation of sensitivity according to induction time of Pregabalin on VAS, opioid consumption and ROM outcomes

Effect size n participants Random/Fixed effect model (MD 95% Cl; SMD 95% Cl) 12 (%) P-Value
VAS 24 h movement

More than 24 h before surgery 20 MD -1.50, 95%Cl -2.45 to -0.55 - 0.22
8-12 h before surgery 112 MD -0.41,95%Cl -1.41to 0.60 84

2 or less hours before surgery 713 MD -0.65, 95%Cl -1.05 to -0.25 56

VAS 24 h rest

More than 24 h before surgery 20 MD -1.50, 95%Cl -2.45 to -0.55 0.13
8-12 h before surgery 112 MD 0.02, 95%Cl -1.46 to 1.50 96

2 or less hours before surgery 418 MD -0.50, 95%Cl -1.12 t0 0.11 74

VAS 48 h movement

More than 24 h before surgery 20 MD -1.00, 95%Cl -1.97 to -0.03 - 0.10
8-12 h before surgery 112 MD -0.13, 95%Cl -0.55 to 0.30 53

2 or less hours before surgery 588 MD -0.71,95%Cl -1.17 to -0.24 61

VAS 48 h rest

More than 24 h before surgery 20 MD -1.00, 95%Cl -1.97 to -0.03 0.23
8-12 h before surgery 112 MD -0.15, 95%Cl -0.47 t0 0.18 2

2 or less hours before surgery 427 MD 0.01, 95%Cl -0.84 to 0.86 85

VAS 72 h movement

More than 24 h before surgery 20 MD -1.80, 95%Cl -2.41 to -1.19 - 0.0004
8-12 h before surgery 162 MD -0.18, 95%Cl -0.71 to 0.35 98

2 or less hours before surgery 380 MD -0.59, 95%Cl -1.49 to 0.30 55

VAS 72 h rest

More than 24 h before surgery 20 MD -1.80, 95%Cl -2.41 to -1.19 - 0.0004
8-12 h before surgery 162 MD -0.18,95%Cl -0.71 to 0.35 98

2 or less hours before surgery 107 MD -1.42, 95%Cl -3.27 to 0.43 51

Opioid consumption at 24 h

More than 24 h before surgery -~ e 0.58
8-12 h before surgery 367 SMD —0.65,95%Cl -1.17 to -0.13 87

2 or less hours before surgery 624 SMD —0.47,95%Cl -0.84 to -0.10 82

Opioid consumption at 48 h

More than 24 h before surgery 36 SMD —0.35,95%Cl -1.01 to 0.31 0.23
8-12 h before surgery 367 SMD —1.54, 95%Cl -2.86 to -0.22 97

2 or less hours before surgery 111 SMD —0.36, 95%Cl -0.69 to -0.04 75

Opioid consumption at 72 h

More than 24 h before surgery 20 SMD -4.98,95%Cl-691to-305 - <0.0001
8-12 h before surgery - e e

2 or less hours before surgery 218 SMD —0.81,95%Cl -1.48 to -0.14 84

ROMat 24 h

More than 24 h before surgery 20 SMD 0.00, 95%Cl -0.88 to 0.88 0.30
8-12 h before surgery 270 SMD 1.89, 95%Cl -0.58 to 4.36 99

2 or less hours before surgery 301 SMD —0.10, 95%Cl -0.57 to 0.37 54

ROM at48 h

More than 24 h before surgery 20 SMD 0.00, 95%Cl -0.88 to 0.88 - 046
8-12 h before surgery 270 SMD 1.55,95%CI -1.01 to 4.11 99

2 or less hours before surgery 301 SMD 0.47,95%Cl -0.25 t0 1.18 78

ROMat72h

More than 24 h before surgery 20 SMD 0.00, 95%Cl -0.88 to 0.88 0.06
8-12 h before surgery 270 SMD 2.85, 95%Cl 0.68 to 5.03 98

2 or less hours before surgery 347 SMD 0.49, 95%CI -0.03 to 1.00 72

* Cl: confidence interval; MD: mean difference; SMD: standardized mean difference; THA: total hip arthroplasty TKA: total knee arthroplasty
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