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I Abstract
Introduction and Objective. Surgery and anaesthesia are crucial components of healthcare services which significantly
reduce the risk of mortality and disability for millions of people worldwide each year. The most common problem occurring
after inpatient and outpatient procedures continues to be post-operative pain. One possible way to prevent pain may be
the use of co-analgesics such as duloxetine.
Review Methods. The PubMed database was searched to gather studies examining the utilization and efficacy of duloxetine
in the treatment of post-operative pain. Three search formulations were employed to broaden the scope of results: ‘duloxetine
and pain and post-operative’, ‘duloxetine and pain and peri-operative’, and ‘duloxetine and pain and pre-operative”.
Brief description of the state of knowledge. Currently, duloxetine, together with other coanalgesics, is a first-line drug
in the treatment of neuropathic pain. The use of peri-operative duloxetine has also been investigated in systemic reviews
and meta-analyses. According to current knowledge, duloxetine may have measurable effects in the treatment of pain and
reduction of opioid use, but the decision to undertake such treatment should be specific to the patient.
Summary. The efficacy of duloxetine administration during the peri-operative period in reducing post-operative pain is
contingent upon the nature of the surgical intervention and the therapeutic protocol employed. The documented benefits

underscore the importance of pursuing additional research efforts.
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INTRODUCTION

Surgery and anaesthesia are crucial components of healthcare
services which significantly reduce the risk of mortality
and disability for millions of people worldwide each year.
However, the most common problem occurring after
inpatient and outpatient procedures continues to be post-
operative pain [1, 2]. Despite progress in understanding
pain mechanisms and advances in new pain management
strategies, post-operative pain remains a prevalent issue
frequently addressed with inadequate treatments [2, 3].

Historically, opioids have been the primary standard of
care for post-operative pain. Although opioid medications are
undeniably effective, they are also associated with a significant
risk of adverse effects and addictive potential. Subsequent
investigations have revealed that peri-operative (the period
from the evaluation of the patient’s health condition to
30 days after the procedure) opioid administration may
cause nausea, constipation, pruritus, altered mental status,
urinary retention, opioid-induced respiratory depression,
and prolonged hospitalization [4, 5].

Since the 1990s, considerable research has been devoted
to multimodal analgesia, a pain control approach that
combines medications with various mechanisms of action
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to synergistically manage pain. This approach aims to reduce
total analgesia requirements, mitigate adverse effects, and
prevent misuse potentially associated with single-agent
therapies such as opioids [5, 6].

Recently, in clinical trials, scientists have considered
duloxetine, a serotonin and noradrenaline reuptake inhibitor,
as an adjuvant in multimodal analgesia for acute post-
operative pain [7]. Duloxetine is commonly prescribed for
the treatment of post-traumatic depression, major depression,
and generalized anxiety disorder. It is also approved for the
treatment of various chronic pain syndromes, including
neuropathic pain associated with diabetes, musculoskeletal
pain, and fibromyalgia [8, 9].

The analgesic efficacy of duloxetine is ascribed to its capacity
to enhance serotonin and norepinephrine neurotransmission
in descending inhibitory pain pathways in the brain and
spinal cord [10, 11]. Therefore, the favourable effects of
duloxetine on pain and emotions have prompted researchers
to explore its application during the peri-operative period.
The aim of this literature review was to assess the evidence
on the ability of peri-operative duloxetine administraton
to reduce post-operative pain, and the potential to reduce
opioid doses in patients undergoing elective orthopaedic,
gynaecological or general surgery.
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MATERIALS AND METHOD

The PubMed database was searched to identify studies
examining the utilization and efficacy of duloxetine for the
treatment of post-operative pain. Three search formulations
were used to broaden the scope of the results: ‘duloxetine
and pain and post-operative’, ‘duloxetine and pain and
peri-operative’, and ‘duloxetine and pain and preoperative’.
Given the objective of this study, available filters on PubMed
were applied, limiting the search to a combined pool of 58
studies, utilizing the filters ‘Clinical Trial’ and ‘Randomized
Controlled Trial’. The inclusion criteria for studies in the
review included patients aged 18 years and older, the use of
duloxetine peri-operatively in the experimental group, and
a statistical analysis comparing the efficacy of duloxetine
versus placebo. An additional non-mandatory criterion was
the examination of the impact of duloxetine on reducing the
intake of other analgesic pharmacotherapies, with particular
emphasis on opioids.

RESULTS

Based on the above methods and criteria, 17 studies were
included in the analysis, with full access obtained for all.
Among them, duloxetine was examined pre-operatively
in four studies and peri-operatively in 13 studies. The
intervention protocols varied significantly in terms of the
administered dose and duration of duloxetine intake. The
studies included in this review can be divided into three
groups based on surgical specializations: orthopaedic
operations (nine studies), general surgery (six studies), and
gynaecology (two studies). Accordingly, this section will be
divided into three parts, each describing one specialization. A
detailed characterization of the selected studies, including the
doses and efficacy of administered duloxetine, is presented
in Table 1.

Orthopaedic surgeries. Five studies focused on total knee
replacement surgery. Inall but one of them, 60 mg of duloxetine
was administered orally for two weeks post-surgery [12-15].
In the remaining study, 30 mg was used for six weeks [16].
Pain reduction was statistically significant in two studies [12,
16], non-inferior in one [13], and not statistically significant
in the remaining studies [14,15]. Opioid administration was
significantly reduced in four of these studies [12-15]. The
average age of the participants ranged from 63 - 69 years.
In studies where duloxetine alleviated pain, the gender ratio
was skewed toward females, while in other studies, the gender
distribution was even. Notably, opioid administration was
not reduced in the study with the largest gender discrepancy
[16] (1:7, favouring females). This may be associated with
females being more prone to pain and more willing to admit
suffering. Combining celecoxib with duloxetine resulted
in significant pain reduction [12]. Acetaminophen had
similar effects in one study [16] but not in another in which
it was used [14]. The study that used lower doses of both
duloxetine and acetaminophen showed significant pain
alleviation, but did not reduce opioid intake, suggesting
that opioids might be responsible for pain reduction. When
meloxicam was used as part of the basic analgesia, duloxetine
was ineffective [15]. These discrepancies might have been
caused by the differing strengths and interactions of these

substances with duloxetine. Pain scales also varied; studies
with significant findings regarding pain alleviation used the
Visual Analog Scale (VAS) [12, 16], while others used the
Numerical Rating Scale (NRS) [13-15], which might have
affected the results due to differences between the scales. In
the surgical treatment of disc herniation, both studies showed
that duloxetine alleviates post-operative pain and reduces the
need for additional analgesics [17, 18]. In the study with three
doses of 60 mg of duloxetine, pain alleviation was recorded
on the first and second days post-operation, whereas in the
study with two doses, pain alleviation was recorded only
on the second day. This difference might be due to dosage
variations and the basic pain treatment medications used;
the three-dose study used tramadol and paracetamol, while
the two-dose study used only paracetamol. The average age
in the three-dose study was 53-54 years, while in the two-
dose study, it was 46-48 years. The gender ratio in the three-
dose study favoured females, while in the two-dose study; it
favoured males. The three-dose study used VAS scores, and
the two-dose study used NRS scores.

One study focused on total hip arthroplasty [19], where
60 mg of duloxetine was administered orally once daily
from two days before surgery to two weeks after surgery. The
basic pain treatment used was celecoxib, which resulted in
significant pain alleviation and reduced opioid consumption,
similar to the findings of knee arthroplasty studies. The
gender ratio was even, and the average age was approximately
50 years. Pain severity was measured using the VAS.

A study on patients after opening-wedge high tibial
osteotomy showed significant pain reduction and reduced
NSAID consumption among patients receiving duloxetine
[20]. Duloxetine was administered at the lowest dosage
among all studies, at 20 mg per day, with loxoprofen as the
basic pain relief treatment. The average age of the patients was
approximately 65 years, and males were the more prevalent
gender. Pain severity was measured using the NRS.

Gynaecological surgery. Among gynaecological procedures,
the peri-operative use of duloxetine has been studied in
hysterectomy and hysterectomy with oophrectomy. In each
of the studies, patients underwent surgery for reasons other
than malignancies. Observations on these surgeries vary
from study to study. The use of 60 mg of duloxetine 2 h before
surgery and 24h after surgery in patients who underwent
hysterectomy along with oophrectomy based on the QoR-40,
had no positive effect on post-operative pain perception, in
addition, no analysis of the reduction in opioid intake was
performed [21]. The same intervention was implemented in
another study in which patients underwent only abdominal
hysterectomy. In this case, the researchers showed a slight
decrease in pain level in the experimental group using the
NRS and QoR-40; however, this decrease occurred only 24
hours after surgery. Importantly, from the perspective of
opoid use, patients taking duloxetine were significantly less
likely to insist on additional morphine administration 24h
after surgery due to worsening pain [22]. The mean ages of the
patients in both studies were similar. The baseline analgesic
treatment, that did not show a positive effect of duloxetine
consisted of 1 g of paracetamol, 50 mg of metamizole, and
1 mg of morphine administered intravenously at appropriate
intervals, while the other study used 100 mg of ketoprofen and
50 mg of metamizole intravenously at appropriate intervals.
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Abdominal surgery and others. In the studies listed, the
use of duloxetine has been investigated most frequently in
cancerous colon resections. Among the two studies treating
only this type of surgery, a positive effect of 60 mg of duloxetine
given peri-operatively on pain reduction and morphine
supply was observed in a group of patients with a mean age
0f45.38, and baseline analgesic treatment containing initially
a bolus of fentanyl and later 1 g of intravenous paracetamol
[23]. In contrast, a positive effect, both in terms of pain and
opioid supply, was not observed in a group of patients with
a mean age of 62.73 years, and who received basic analgesic
treatment based on 100 mg ketoprofen and 1 g dipyrone
intravenously [24].

A study analyzing the effect of a single dose of 60 mg
of duloxetine pre-operatively in a variety of abdominal
surgeries (Whipple’s procedure, radical cholecystectomy,
colorectal surgery, gastrectomy, nephrectomy, cystectomy,
and hysterectomy) showed its positive effect in terms of pain
reduction and a lower supply of cumulative morphine [25].
However, in this case, the manner of the analysis performed
and the fact that only a bolus of 50 pg of fentanyl was used
as the primary analgesic treatment means that the results
are not comparable with those of other works, and it is not
possible to distinguish a specific group benefitting from the
intervention used. The same intervention, also with positive
results according to the analysis, was applied in the case of
a radical cholecystectomy procedure, and in this instance,
the primary pain treatment involved the administration of
only a single medication in the form of 1 g of paracetamol
intravenously just before the end of surgery [26].

Other procedures in which duloxetine has been used include
hemorrhoidectomy and modified radical mastectomy. In the
case of hemorrhoidectomy, 60 mg of duloxetine administered
peri-operatively had no positive effect on pain reduction
or additional opioid treatment; notably, the primary post-
operative analgesia consisted of two drugs — 100 mg of
ketoprofen and 2 g of dipyrone, at appropriate intervals
[27]. Single administration of 60 mg and 90 mg duloxetine
prior to mastectomy surgery may have a positive effect on
reducing pain as measured by the VAS score, but at no more
than 8h after surgery, with baseline pharmacotherapy based
on 1 g of intravenous paracetamol. In addition, duloxetine
significantly reduced the morphine supply in the group
receiving duloxetine [28].

Based on the above results, the effectiveness of duloxetine
depends on the type of surgery performed and the baseline
pain treatment. With the multitude of options for selecting
baseline pharmacotherapy, it is difficult to determine
with which drug groups duloxetine can produce the most
beneficial effects for patients, as noting that the weaker the
baseline treatment, the stronger the effect of the intervention.
In addition, the observed pain reduction usually persists
for a maximum of the first 2 days after treatment, with
minor exceptions in which the analgesic effect lasts longer.
Importantly, from the point of view of physicians and the
rest of the medical staft taking care of the patient, fewer
doses of opioids are used, whose side-effects and interactions
with other medications could affect the recovery process
after surgery.

DISCUSSION

Duloxetine, together with venlafaxine, SSRIs, tricyclic
antidepressants, pregabalin, and gabapentin (enacarbil or
extended-release), is a first-line drug for the treatment of
neuropathic pain [29]. Since, in addition to the somatic and
visceral components, the neuropathic component is also
an important element of pos-operative pain, multimodal
analgesia using drugs with mechanisms of action other than
classic analgesics is the optimal management strategy for
patients after surgery [30]. Therefore, it is not surprising that
there is increasing interest in duloxetine, whose potential
as a component of post-operative analgesia has become the
subject of numerous studies, systematic reviews, and meta-
analyses.

A meta-analysis conducted by Branton et al. revealed a
significant reduction in opioid consumption in the post-
operative period (24 and 48h after surgery) in patients
undergoing elective orthopaedic surgery in whom 60 mg
of duloxetine was added peri-operatively. This resulted in a
reduction in the incidence of nausea and vomiting, i.e. side-
effects of opioids in this population, with an increase in the
incidence of insomnia, another side-effect of duloxetine.

Although not all studies included in the analysis showed
a statistically significant effect of the drug on reducing
pain in the period in question, there was no increase in its
intensity. The choice of orthopaedic procedures as the basis
for conducting the review was not accidental, the authors
draw attention to the dynamic increase in their number and
the particularly frequent occurrence of severe post-operative
pain in patients undergoing them. Among the limitations of
their work, the authors mention the significant heterogeneity
of the results, the low number of study participants, and the
extensive scope of the analyzed operations [31].

The effectiveness of duloxetine was also assessed in
patients who underwent total knee arthroplasty, one of
the most common orthopedic procedures. Metaanalyses
describing this topic indicate a significant reduction in
opioid consumption in the first 24h after the procedure,
and a favourable safety profile of the drug. Data on the
analgesic effectiveness of duloxetine differ among the studies
discussed: Yang et al. reported a significant reduction in
pain in the range from three days to eight weeks after the
procedure, while Zhou et al. noted the above effect only
within the first 24h after surgery. In all the mentioned works,
the authors pointed to the small amount of material available
for analysis, and therefore reported the need to conduct
further, large, well-designed RCTs [32-34]. In another meta-
analysis assessing the effectiveness of duloxetine for post-
operative pain control after total knee or hip arthroplasty,
Jones et al. reported a reduction in opoid consumption 48 and
72h after surgery in patients taking the drug. In this group, a
significant reduction in pain was also observed, lasting until
the sixth week after surgery for pain assessed at rest and up
to three months for pain assessed at movement. The main
limitations of this work, according to the authors themselves,
were the variable drug administration and placebo regimens
used in the included studies [35].

A systematic review conducted by Harder et al., focusing on
the treatment of neuropathic pain after orthopaedic surgery,
also highlighted the beneficial effect of duloxetine used in the
peri-operative period on reducing opioid consumption after
the procedure. The authors suggest administering duloxetine



Journal of Pre-Clinical and Clinical Research

JPCCR

Barttomiej Cytlau, Marcin Skorupa, tukasz Marczyk, Aleksandra tach, Kacper Gil. The efficacy of peri-operative duloxetine on reducing post-operative pain and...

asan adjuvant drug at a dose of 60 mg, alongside gabapentin
or pregabalin, to more effectively reduce pain and the need
for opiates [36].

Two further meta-analyses assessing the effectiveness of
duloxetine/SSNRIs in the treatment of post-operative pain
in adult patients, confirmed the effect of these substances
on pain reduction 24-48h after surgery. However, although
the difference was statistically significant, the effect size was
not clinically significant. Moreover, duloxetine increased
the risk of dizziness and did not affect the incidence of
PONYV in the study population. In conclusion, the authors
do not recommend the use of duloxetine for the treatment
of post-operative pain or indicate that it can be used only
for individual patients. The significant heterogeneity of the
obtained results is among the limitations mentioned in both
works [37, 38].

Regarding gynaecological procedures, a meta-analysis
conducted by Baradwan et al. covering a wide range of
gynecological laparoscopic procedures, favourably assessed
the safety and effectiveness of duloxetine in patients
undergoing these procedures. The limitations include the
previously mentioned multitude of analyzed treatments [39].
Another study in this field, focusing on laparoscopic or
open hysterectomy, did not reach any decisive conclusions
about the routine use of the drug in this group of patients.
Once again, the authors emphasized the need for further
research, emphasizing the small amount of material available
for analysis, the short duration of follow-up, and variable
results as the most serious limitations of their work [40].

This literature review has both strengths and limitations.
The adopted methodology and broad presentation of the
problem are among the strengths of this work. Its most
serious limitations are the restriction of the search for
included studies to only one database, and the multitude
of material that does not allow us to delve deeper into the
presented issues.

CONCLUSIONS

The efficacy of duloxetine administration during the peri-
operative period, aimed at alleviating post-operative pain, is
contingent upon the nature of the surgical intervention and
the therapeutic protocol employed. Given the findings of
previous studies, definitive conclusions regarding the optimal
duloxetine administration regimen for post-operative pain
management remain elusive. Nonetheless, the documented
benefits underscore the importance of pursuing additional
research efforts, concentrated on determining its effectiveness
across specific surgical procedures.

REFERENCES

1.Buvanendran A, Fiala ], Patel KA, et al. The Incidence and Severity
of Postoperative Pain following Inpatient Surgery. Pain Med. 2015
Dec;16(12):2277-83. https://doi.org/10.1111/pme.12751

2.Mitra S, Carlyle D, Kodumudi G, et al. New Advances in Acute
Postoperative Pain Management. Curr Pain Headache Rep. 2018 Apr
4;22(5):35. https://doi.org/10.1007/s11916-018-0690-8

3.Paladini A, Rawal N, Coca Martinez M, et al. Advances in the
Management of Acute Postsurgical Pain: A Review. Cureus. 2023 Aug
4;15(8):e42974. https://doi.org/10.7759/cureus.42974

4.0derda GM, Said Q, Evans RS, et al. Opioid-related adverse drug
events in surgical hospitalizations: impact on costs and length of stay.

Ann Pharmacother. 2007 Mar;41(3):400-6. https://doi.org/10.1345/
aph.1H386
5.Koepke EJ, Manning EL, Miller TE, et al. The rising tide of opioid use
and abuse: the role of the anesthesiologist. Perioper Med (Lond). 2018
Jul 3;7:16. https://doi.org/10.1186/s13741-018-0097-4
6.Baldini G, Miller T. Enhanced recovery protocols & optimization of
perioperative outcomes. In: Butterworth Iv JF, Mackey DC, Wasnick
JD, editors. Morgan & Mikhail’s Clinical Anesthesiology, 6e. New York,
NY: McGraw-Hill Education; 2018.
7.de Oliveira Filho GR, Kammer RS, Dos Santos HC. Duloxetine for
the treatment acute postoperative pain in adult patients: A systematic
review with meta-analysis. ] Clin Anesth. 2020 Aug;63:109785. https://
doi.org/10.1016/j.jclinane.2020.109785
8.U.S. Food and Drug Administration. Drug approval package/cymbalta
(duloxetine hydrochloride)/NDA. 2008. Application number 22148.
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2008/022148_
cymbalta_toc.cfm (access 2024.04.01).
9.Lunn MP, Hughes RA, Wiffen PJ. Duloxetine for treating painful
neuropathy, chronic pain or fibromyalgia. Cochrane Database Syst
Rev. 2014 Jan 3;2014(1):CD007115. https://doi.org/10.1002/14651858.
CDO007115.pub3
10.Sun YH, Li HS, Zhu C, et al. The analgesia effect of duloxetine on post-
operative pain via intrathecal or intraperitoneal administration. Neurosci
Lett. 2014 May 7;568:6-11. https://doi.org/10.1016/j.neulet.2014.03.046
11.Wang CF, Russell G, Wang SY, et al. R-Duloxetine and N-Methyl
Duloxetine as Novel Analgesics Against Experimental Postincisional
Pain. Anesth Analg. 2016 Mar;122(3):719-729. https://doi.org/10.1213/
ANE.0000000000001086
12.Yuan M, Tang T, Ding Z, et al. Analgesic effect of perioperative duloxetine
in patients after total knee arthroplasty: a prospective, randomized,
double-blind, placebo-controlled trial. BMC Musculoskelet Disord.
2022 Mar 12;23(1):242. https://doi.org/10.1186/s12891-022-05194-z
13.YaDeau JT, Mayman DJ, Jules-Elysee KM, Lin Y, Padgett DE, DeMeo
DA, Gbaje EC, Goytizolo EA, Kim DH, Sculco TP, Kahn RL, Haskins SC,
Brummett CM, Zhong H, Westrich G. Effect of Duloxetine on Opioid Use
and Pain After Total Knee Arthroplasty: A Triple-Blinded Randomized
Controlled Trial. ] Arthroplasty. 2022 Jun;37(6S):S147-S154. https://doi.
org/10.1016/j.arth.2022.02.022
14.Ho KY, Tay W, Yeo MC, et al. Duloxetine reduces morphine requirements
after knee replacement surgery. Br ] Anaesth. 2010 Sep;105(3):371-6.
https://doi.org/10.1093/bja/aeq158
15.YaDeau JT, Brummett CM, Mayman DJ, et al. Duloxetine and Subacute
Pain after Knee Arthroplasty when Added to a Multimodal Analgesic
Regimen: A Randomized, Placebo-controlled, Triple-blinded Trial.
Anesthesiology. 2016 Sep;125(3):561-72. https://doi.org/10.1097/
ALN.0000000000001228
16.Koh IJ, Kim MS, Sohn S, et al. Duloxetine Reduces Pain and Improves
Quality of Recovery Following Total Knee Arthroplasty in Centrally
Sensitized Patients: A Prospective, Randomized Controlled Study. J
Bone Joint Surg Am. 2019 Jan 2;101(1):64-73. https://doi.org/10.2106/
JBJS.18.00347
17. Attia JZ, Mansour HS. Perioperative Duloxetine and Etoricoxibto
improve postoperative pain after lumbar Laminectomy: arandomized,
double-blind, controlled study. BMC Anesthesiol. 2017 Dec 2;17(1):162.
https://doi.org/10.1186/s12871-017-0450-z
18. Altiparmak B, Giizel ¢, Gimiis Demirbilek S. Comparison of
Preoperative Administration of Pregabalin and Duloxetine on
Cognitive Functions and Pain Management After Spinal Surgery: A
Randomized, Double-blind, Placebo-controlled Study. Clin ] Pain. 2018
Dec;34(12):1114-1120. https://doi.org/10.1097/AJP.0000000000000640
19.Li H, Zeng WN, Ding ZC, et al. Duloxetine reduces pain after Total
hip arthroplasty: a prospective, randomized controlled study. BMC
Musculoskelet Disord. 2021 May 28;22(1):492. https://doi.org/10.1186/
s12891-021-04377-4
20.Otsuki S, Okamoto Y, Ikeda K, et al. Perioperative duloxetine
administration reduces pain after high tibial osteotomy and non-steroidal
anti-inflammatory administration: A prospective, controlled study.
Knee. 2022 Oct;38:42-49. https://doi.org/10.1016/j.knee.2022.07.006
21.Takmaz O, Bastu E, Ozbasli E, et al. Perioperative Duloxetine for
Pain Management After Laparoscopic Hysterectomy: A Randomized
Placebo-Controlled Trial. ] Minim Invasive Gynecol. 2020 Mar-
Apr;27(3):665-672. https://doi.org/10.1016/j.jmig.2019.04.028
22.Castro-Alves L], Oliveira de Medeiros AC, Neves SP, et al. Perioperative
Duloxetine to Improve Postoperative Recovery After Abdominal
Hysterectomy: A Prospective, Randomized, Double-Blinded, Placebo-
Controlled Study. Anesth Analg. 2016 Jan;122(1):98-104. https://doi.
org/10.1213/ANE.0000000000000971



JPCCR

Journal of Pre-Clinical and Clinical Research

Barttomiej Cytlau, Marcin Skorupa, tukasz Marczyk, Aleksandra tach, Kacper Gil. The efficacy of peri-operative duloxetine on reducing post-operative pain and...

23.Fuad Hetta D, Abdelfatah Mohamed M, Elmorabaa HA, et al. Efficacy
of perioperative duloxetine as a part of multimodal analgesia in
laparoscopic colorectal cancer surgeries. BMC Anesthesiol. 2023 May
16;23(1):166. https://doi.org/10.1186/s12871-023-02119-8

24.Erdmann TR, Gerber MT, Gaspareto PB, et al. The effects of a short-
term perioperative duloxetine treatment on post-colectomy pain: A
randomized, controlled clinical trial. ] Clin Anesth. 2022 Nov;82:110948.
https://doi.org/10.1016/j.jclinane.2022.110948

25.Hetta DF, Elgalaly NA, Mohammad MAF. The Efficacy of Preoperative
Duloxetine in Patients Undergoing Major Abdominal Cancer Surgery:
A Randomized Controlled Trial. Clin ] Pain. 2021 Dec 1;37(12):908-913.
https://doi.org/10.1097/AJP.0000000000000983

26.Nath S, Saha A, Srivastava A. Evaluating the Effect of Duloxetine
Premedication on Postoperative Analgesic Requirement in Patients
Undergoing Laparoscopic Cholecystectomies: A Prospective,
Randomized, Double-Blinded, Placebo-Controlled Study.
Clin ] Pain. 2022 Aug 1;38(8):528-535. https://doi.org/10.1097/
AJP.0000000000001052

27.Gerber MT, Lyra HF Jr, Erdmann TR, et al. Efficacy of postoperative
analgesia with duloxetine in posthemorrhoidectomy pain: a prospective,
randomized, double-blind and placebo-controlled trial. BMC
Anesthesiol. 2022 Dec 1;22(1):372. https://doi.org/10.1186/s12871-
022-01908-x

28.Hetta DF, Elgalaly NA, Hetta HF, et al. Preoperative Duloxetine to
improve acute pain and quality of recovery in patients undergoing
modified radical mastectomy: A dose-ranging randomized controlled
trial. J Clin Anesth. 2020 Dec;67:110007. https://doi.org/10.1016/j.
jclinane.2020.110007

29.Finnerup NB, Attal N, Haroutounian S, McNicol E, Baron R, Dworkin
RH, Gilron I, Haanpaa M, Hansson P, Jensen TS, Kamerman PR,
Lund K, Moore A, Raja SN, Rice AS, Rowbotham M, Sena E, Siddall
P, Smith BH, Wallace M. Pharmacotherapy for neuropathic pain in
adults: a systematic review and meta-analysis. Lancet Neurol. 2015
Feb;14(2):162-73. https://doi.org/10.1016/S1474-4422(14)70251-0

30. Wordliczek ], Zajaczkowska R, Woron ], Misiotek H, Malec-Milewska
M. UsSmierzanie bélu pooperacyjnego - state of art 2020. Anestezjologia
I Ratownictwo. 2020;14(1):89-108.

31.Branton MW, Hopkins TJ, Nemec EC. Duloxetine for the reduction
of opioid use in elective orthopedic surgery: a systematic review and
meta-analysis. Int J Clin Pharm. 2021 Apr;43(2):394-403. https://doi.
0rg/10.1007/s11096-020-01216-9

32.Zhang LK, Li Q, Fang YF, Qi JW. Effect of duloxetine on pain relief
after total knee arthroplasty: A meta-analysis of randomized controlled

trials. Medicine (Baltimore). 2023 Mar 10;102(10):e33101. https://doi.
0rg/10.1097/MD.0000000000033101

33.Yang JM, Wang Y, Li JY, Li CC, Wang ZT, Shen Z, Ou L, Chen ZH.
Duloxetine for rehabilitation after total knee arthroplasty: a systematic
review and meta-analysis. Int ] Surg. 2023 Apr 1;109(4):913-924. https://
doi.org/10.1097/JS9.0000000000000230

34.Zhou Y, Chen X, Chen C, Cao Y. The efficacy and safety of duloxetine
for the treatment of patients after TKA or THA: A systematic review
and meta-analysis. Medicine (Baltimore). 2023 Aug 25;102(34):e34895.
https://doi.org/10.1097/MD.0000000000034895

35.Jones IA, Talehakimi A, Murphy LS, Wang JC, Piple AS, Christ AB,
Heckmann ND. Duloxetine for Postoperative Pain Control Following
Knee or Hip Replacement: A Systematic Review and Meta-Analysis.
Arthroplast Today. 2023 Feb 14;20:101097. https://doi.org/10.1016/j.
artd.2023.101097

36.Harder T, Harder ], Baum G, Cox C, Harder J, Hernandez E, MacKay
B. Antineuropathic Pain Management After Orthopedic Surgery: A
Systematic Review. Orthop Rev (Pavia). 2024 Mar 17;16:93012. https://
doi.org/10.52965/001c.93012

37.de Oliveira Filho GR, Kammer RS, Dos Santos HC. Duloxetine for
the treatment acute postoperative pain in adult patients: A systematic
review with meta-analysis. ] Clin Anesth. 2020 Aug;63:109785. https://
doi.org/10.1016/j.jclinane.2020.109785

38.Schnabel A, Weibel S, Reichl SU, Meifsner M, Kranke P, Zahn PK,
Pogatzki-Zahn EM, Meyer-Frielem CH. Efficacy and adverse events
of selective serotonin noradrenaline reuptake inhibitors in the
management of postoperative pain: A systematic review and meta-
analysis. ] Clin Anesth. 2021 Dec;75:110451. https://doi.org/10.1016/j.
jclinane.2021.110451

39.Baradwan S, Alshahrani MS, Alkhamis WH, Allam HS, AlSghan R,
Ghazi A, Ragab B, Elmazzaly SMM, Aboshama RA, Ismail RA, Dahshan
SA, Al-Touny AA, Daghash NH, Abdelhakim AM, Abbas AM, Fouda
AA, Ezzat Abdelfattah L. Preoperative duloxetine on postoperative
pain after laparoscopic gynecological surgeries: A systematic review
and meta-analysis of randomized controlled trials. ] Gynecol Obstet
Hum Reprod. 2022 Mar;51(3):102305. https://doi.org/10.1016/j.
jogoh.2021.102305

40.Nair A, Thakre M, Rangaiah M, Dudhedia U, Borkar N. Analgesic
efficacy and safety of duloxetine premedication in patients undergoing
hysterectomy - A systematic review. Indian ] Anaesth. 2023
Sep;67(9):770-777. https://doi.org/10.4103/ija.ija_170_23



