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Opioid versus opioid-free analgesia after surgical discharge: a
systematic review and meta-analysis of randomised trials

Julio F Fiore Jr*, Charbel EI-Kefraoui*, Marc-Aurele Chay, Philip Nguyen-Powanda, Uyen Do, Ghadeer Olleik, Fateme Rajabiyazdi,
Araz Kouyoumdjian, Alexa Derksen, Tara Landry, Alexandre Amar-Zifkin, Amy Bergeron, Agnihotram V Ramanakumar, Marc Martel,
Lawrence Lee, Gabriele Baldini, Liane S Feldman

Summary

Background Excessive opioid prescribing after surgery has contributed to the current opioid crisis; however, the value
of prescribing opioids at surgical discharge remains uncertain. We aimed to estimate the extent to which opioid
prescribing after discharge affects self-reported pain intensity and adverse events in comparison with an opioid-free
analgesic regimen.

Methods In this systematic review and meta-analysis, we searched MEDLINE, Embase, the Cochrane Library, Scopus,
AMED, Biosis, and CINAHL from Jan 1, 1990, until July 8, 2021. We included multidose randomised controlled trials
comparing opioid versus opioid-free analgesia in patients aged 15 years or older, discharged after undergoing a
surgical procedure according to the Physiological and Operative Severity Score for the Enumeration of Mortality and
Morbidity definition (minor, moderate, major, and major complex). We screened articles, extracted data, and assessed
risk of bias (Cochrane’s risk-of-bias tool for randomised trials) in duplicate. The primary outcomes of interest were
self-reported pain intensity on day 1 after discharge (standardised to 0-10 cm visual analogue scale) and vomiting up
to 30 days. Pain intensity at further timepoints, pain interference, other adverse events, risk of dissatisfaction, and
health-care reutilisation were also assessed. We did random-effects meta-analyses and appraised evidence certainty
using the Grading of Recommendations, Assessment, Development, and Evaluations scoring system. The review was
registered with PROSPERO (ID CRD42020153050).

Findings 47 trials (n=6607 patients) were included. 30 (64%) trials involved elective minor procedures (63% dental
procedures) and 17 (36%) trials involved procedures of moderate extent (47% orthopaedic and 29% general surgery
procedures). Compared with opioid-free analgesia, opioid prescribing did not reduce pain on the first day after
discharge (weighted mean difference 0-01cm, 95% CI —0-26 to 0-27; moderate certainty) or at other postoperative
timepoints (moderate-to-very-low certainty). Opioid prescribing was associated with increased risk of vomiting
(relative risk 4-50, 95% CI 1-93 to 10-51; high certainty) and other adverse events, including nausea, constipation,
dizziness, and drowsiness (high-to-moderate certainty). Opioids did not affect other outcomes.

Interpretation Findings from this meta-analysis support that opioid prescribing at surgical discharge does not
reduce pain intensity but does increase adverse events. Evidence relied on trials focused on elective surgeries of
minor and moderate extent, suggesting that clinicians can consider prescribing opioid-free analgesia in these
surgical settings. Data were largely derived from low-quality trials, and none involved patients having major or
major-complex procedures. Given these limitations, there is a great need to advance the quality and scope of
research in this field.

Funding The Canadian Institutes of Health Research.
Copyright © 2022 Elsevier Ltd. All rights reserved.

Introduction even minor surgeries can serve as an initial event for

Excessive opioid prescribing has contributed to a
devastating crisis of addiction and overdose in North
America.”” Increasing rates of opioid prescription and
opioid-related deaths have also been reported in other
parts of the world.”* Surgeons are responsible for the
second-highest rate of opioid prescribing among all
medical specialties, and thus, are considered to be
important contributors to the opioid crisis.® Although
the prescription of opioids after surgery stems from
well intended efforts to reduce the postoperative pain
and discomfort of patients, studies have shown that

patients who are opioid naive to become persistent
opioid users.” Patients who do not become persistent
users might also contribute to the opioid crisis by
diverting unused tablets for non-medical use by others."
Given this scenario, evidence-based strategies are
required to support judicious opioid prescribing while
ensuring effective postoperative pain management.”
Studies suggest that to prevent postoperative opioid-
related harms, surgeons and other perioperative care
clinicians could consider prescribing only non-opioid
drugs to manage pain after surgical discharge.*™®
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Research in context

Evidence before this study

Opioid drugs are frequently used to manage pain after surgical
discharge despite uncertainty regarding their impact on
postoperative outcomes. In a recent scoping review

(PMID 31563269), our group searched Medline, Cochrane
Library, Scopus, AMED, BIOSIS, CINAHL, and PsycINFO
databases without any language restrictions for multidose
analgesia studies published between Jan 1, 1990, and

Feb 19, 2019, that focused on opioid-free pain management
after surgeries done in a hospital operating room. Of the

424 relevant studies identified, eight were randomised
controlled trials (RCTs) comparing opioid versus opioid-free
analgesia after postoperative discharge. Importantly, we did
not identify any systematic review or meta-analysis
synthesising the evidence from these RCTs to best inform
prescription decision making. In patients undergoing minor
surgery (eg, procedures done in an outpatient clinic), existing
meta-analyses focused on single-dose trials that are often
done under strict experimental conditions (ie, with patients
kept in a surgical or research facility) and might not reflect real-
world settings in which postoperative analgesia spans several
days. Because of the scarcity of conclusive evidence, the
decision to prescribe opioid versus opioid-free analgesia after
postoperative discharge largely depends on clinicians’
preference (or habit) and health-care culture.

Added value of this study

In this meta-analysis of 47 multidose RCTs involving

6607 patients discharged after undergoing an elective surgical
procedure, opioid prescribing at postoperative discharge did

However, while this practice is common outside North
America,*™ evidence regarding the comparative
effectiveness of opioid versus opioid-free postoperative
analgesia remains uncertain.” Hence, we did a systematic
review and meta-analysis to assess the extent to which
opioid prescribing at surgical discharge affects pain
intensity and adverse events in comparison with opioid-
free analgesia.

Methods

Search strategy and selection criteria

This systematic review and meta-analysis followed the
Preferred Reporting Items for Systematic Review and
Meta-Analysis (PRISMA) Statement” and targeted the
following PICO question: in patients discharged after
undergoing a surgical procedure, to what extent does
the prescription of opioids, in comparison to opioid-
free analgesia, affect self-reported pain intensity and
adverse events? Eligible studies were randomised
controlled trials (RCTs) that had the following
characteristics: a parallel design; enrolled young people,
adults patients, or both (aged =15 years old) discharged
after undergoing a surgical procedure according to the
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not reduce self-reported pain intensity in the first day after
discharge (moderate certainty of evidence) or at other
postoperative timepoints (certainty of evidence varied from
moderate to very low). Further, opioid prescribing was
associated with an increased risk of vomiting (high certainty of
evidence) and other adverse events, including nausea,
constipation, dizziness, and drowsiness (certainty of evidence
varied from high to moderate). Opioids did not affect other
outcomes, including risk of dissatisfaction, pain interference,
and health-care reutilisation.

Implications of all the available evidence

Findings from this meta-analysis support that opioid
prescribing at surgical discharge does not reduce pain intensity
and increases adverse events. Evidence relied on trials focused
on elective surgeries of minor (eg, dental or hand procedures)
and moderate extent (eg, minimally invasive orthopaedic
surgery or general surgery procedures), suggesting that
clinicians can consider prescribing opioid-free analgesia in these
surgical settings. No trials investigated opioid-free analgesia
after discharge after major (eg, lung, bowel, or liver resections)
or major-complex (eg, thoracoabdominal procedures or
multiorgan resections) procedures. In addition, importantly,
data were largely derived from trials with high risk of bias. Given
these limitations, there is a great need to advance the quality
and scope of research in this field. Our meta-analysis bridges a
crucial knowledge gap and, until new robust RCTs emerge,
contributes the best available evidence to inform analgesia
prescribing at surgical discharge.

WHO definition (ie, any intervention involving the
incision, excision, manipulation, or suturing of tissue
and requiring regional or general anaesthesia or
sedation);** compared an analgesia regimen after
discharge, including opioids versus opioid-free
analgesia; and involved a multiple-dose design focused
on the overall effect of repeated doses of the analgesics
prescribed. Trials targeting both elective and non-
elective procedures (ie, emergency and urgent
surgeries) were considered for inclusion. Opioid
analgesia was defined as any pain management
regimen after discharge involving the use of drugs that
act on opioid receptors. Opioid-free analgesia
was defined as any pain management regimen
(pharmacological, non-pharmacological, or combined)
that does not include opioid drugs. Trials in which
opioids were offered to the opioid-free group as rescue
analgesia were included only if the opioid drugs were
not readily available to patients (ie, a new prescription
was required via contact with a healthcare provider).
We excluded cross-over trials because their results can
be influenced by the natural history of postoperative
pain improving over time regardless of the treatment
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received.” We also excluded single-dose trials because
they do not reflect real-world practices in which
analgesia regimens span several days postoperatively.*
Furthermore, single-dose analgesia trials focused on
acute pain have been extensively reviewed in previous
literature.”” Other exclusion criteria were trials in which
only placebo was offered to patients (because they do not
reflect standard practice), analgesic administration via
invasive routes (eg, intravenous or epidural; because they
are rarely used after discharge), and analgesia for chronic
postoperative pain (starting beyond 2 months after
surgery).”

We searched MEDLINE (via Ovid), Embase (via Ovid),
the Cochrane Library (via Wiley), Scopus (via Elsevier),
AMED (via Ovid), Biosis (via Clarivate), and CINAHL (via
Ebsco). The search strategies (available in
appendix pp 2-41) were developed by a medical librarian
(TL) and peer reviewed (AA-Z, AB).” Searches were done
on March 5-7, 2019, and updated on July 8, 2021. We
targeted articles published after Jan 1, 1990, because
earlier publications do not reflect current standards of
surgical care with the widespread use of minimally
invasive approaches and care pathways.* No language
restrictions were applied. To ensure literature saturation,
we also searched trial registries (ClinicalTrials.gov and
the WHO'’s Clinical Trials Registry Platform, via Cochrane
CENTRAL), conference proceedings (via Scopus, Embase,
BIOSIS, and the Cochrane Library), reference lists, and
citations of the included articles (via Scopus). Our study
protocol (available in appendix pp 42-58, with
amendments listed) was registered online (PROSPERO
ID CRD42020153050) and published a priori.*

Selection of studies and data extraction

Screening of titles, abstracts, and full texts was done,
independently and in duplicate, by pairs of reviewers
(JFFJr, CE-K, M-AC, PN-P, UD, GO, FR, or AK).
Disagreements were resolved by consensus or by
consulting an adjudicator (LSF). The screening was
facilitated by a systematic review online software
(Covidence, Veritas Health Innovation). Data extraction
was done, independently and in duplicate, by pairs of
reviewers (CE-K, M-AC, PN-P, or UD) using a customised
data-extraction form integrated into the Covidence
software. Discrepancies in the extracted data were resolved
by consensus after revisiting the full-text article. The data
extracted included patient and study characteristics,
information about the analgesia intervention (dosage in
oral morphine equivalents [OMEs] for opioids,* frequency
of administration, duration, and wuse of non-
pharmacological treatments), and intervention outcomes.
Authors were contacted (up to three times via email) if
information was missing or unclear.

Outcomes of interest
The first primary outcome of interest was self-reported
pain intensity on the first day after surgical discharge

(the latest assessment recorded between 13 h and 24 h).
This timepoint was chosen to account for the duration of
the effect of analgesic interventions used during surgery,
inpatient stay, or both; for example after ambulatory
surgery, evidence suggests that patients report most
severe pain after approximately 24 h.*>* As per previous
recommendations, we prioritised reports of dynamic
pain (over pain at rest) and worst pain (over average
pain).”* The coprimary outcome of interest was risk of
postoperative vomiting within the study follow-up period
(up to 30 days). These outcomes were chosen on the
basis of previous literature showing that, according to
patient preference, good pain relief is the most desirable
outcome in perioperative care, whereas postoperative
vomiting is the least desirable outcome.”* If data were
available, we also assessed other endpoints recommended
in core outcomes sets for perioperative care,”* including
pain intensity at other timepoints after discharge defined
a priori (from day 0 after discharge, with latest assessment
recorded between 6 h and 12 h, up to 30 days),” drug
adverse events other than vomiting, pain interference,
dissatisfaction with pain management, participant
disposition (ie, withdrawal because of adverse events or
ineffective treatment), self-reported health status (overall
and domain-based scores, such as fatigue, and physical,
emotional, social, and sleep functions), and health-care
reutilisation (ie, return to hospital or clinic). We were
also interested in postoperative rates of prolonged opioid
use, misuse, dependence, and overdose. When eligible
RCTs were identified in protocol registries or conference
proceedings, authors were contacted (up to three times
via email) to obtain further study information and
outcome data.

Risk of bias assessment

Risk of bias assessment was done independently and in
duplicate by two investigators (JFFJr, CE-K) using the
Cochrane’s Risk of Bias Tool 2.0, which addresses
five domains, comprising randomisation process,
deviations from intended interventions, missing
outcome data, outcome measurement, and selective
reporting. For each domain, risk of bias was judged as
being low risk, some concerns, or high risk. Studies were
considered to have an overall high risk of bias if any
domain was judged as high risk.* Disagreements were
resolved by consensus or by consulting an adjudicator
(LSF).

Data analysis

The extent of agreement between reviewers
during full-text screening was assessed using Kappa
statistics.® When two or more trials assessed the same
outcome, data were pooled using random-effects models
according to the Hartung-Knapp-Sidik-Jonkman
method.” Weighted mean differences (WMDs) and
95% Cls were calculated for pain intensity and other
continuous outcomes.* For dichotomous measures, we
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calculated relative risks (RRs) and 95% Cls on the basis
of the frequency of events in each treatment group. For
trials reporting zero events in one or both groups, we
used continuity correction by adding 0-5 to all the cells
in 2x2 tables containing empty cells.” Post-hoc
sensitivity analyses were done wusing different
approaches to address zero cell values, including no
correction and correction proportional to the inverse of
the opposite group size.” Forest plots were used to
display the meta-analyses findings. Analyses were done
using Stata, version 16. Comparisons were two tailed

and statistical significance was based on 95% ClIs
excluding the null.

To prepare continuous data for synthesis, methods
described in the Cochrane handbook were used to
impute missing information (eg, estimating means and
SD from medians and other measures of variance).”
When trials had several treatment groups, data from
opioid groups, opioid-free groups, or both were
aggregated according to Cochrane recommendations.*
If ordinal or continuous scales were used to assess
satisfaction with pain management, data were

Identification of studies via databases and registries

46327 records identified
42972 databases
3355 registries

—>| 23456 duplicate records removed before screening |

A 4
| 22871 records screened |

—>| 22304 records excluded |

A

| 567 reports sought for retrieval |

Identification of studies via other methods

| 1106 records identified from citation and reference searching

v

| 1106 reports sought for retrieval |

—>| 0 reports not retrieved |

| 1106 reports assessed for eligibility |

—>| 1106 reports excluded |

A 4

A

| 0 studies included in systematic review |

—>| 4 reports not retrieved |

A 4

| 563 reports assessed for eligibility |

516 reports excluded
217 inpatient intervention
88 analgesia regimen not opioid free
42 unclear setting (inpatient or outpatient
intervention)
28 protocol of published study
26 review article
24 single-dose RCT
23 analgesia regimen unclear
21 conference abstract traced to full text
13 paediatric patients
7 potentially relevant protocol, study
ongoing
6 not a parallel design
6 unrelated to postoperative pain
management
3 invasive route of administration
3 potentially relevant protocol, study
completed but results not available
2 no outcomes of interest
2 notan RCT
1 potentially relevant protocol, study
terminated
1 potentially relevant protocol, study status
unknown
1 treatment of chronic pain
1 duplicate data
1lerratum

A

47 studies included in systematic
review

Figure 1: PRISMA diagram
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dichotomised to facilitate interpretation (with dissatisfied
comprising very dissatisfied, dissatisfied, or a satisfaction
score <5 out of 10, and not dissatisfied comprising very
satisfied, satisfied, neutral, or a satisfaction score =5 out
of 10).”" Interpreting effect estimates of pain intensity is
challenging because this outcome can be assessed using
different scales (eg, visual analogue scale [VAS],
numerical rating scale, SF-36 bodily pain scale). To
address this issue, we followed specific guidelines to
transform pain intensity measures into a standard
metric (appendix p 59).”* The standard pain metric
chosen was the 10-cm Pain Intensity VAS (score range
0-10 cm; lower score represents less pain), which is the
pain measure most commonly used in acute pain
trials.®** Once VAS WMDs were calculated, we
contextualised them in relation to the minimally
important difference (MID; the smallest change in score
that patients perceive as important)” established in
previous surgical literature, being 1 cm in 10 cm.” To
guide the contextualisation of VAS data on the basis of
this MID, we followed recommendations by the Initiative
on Methods, Measurement, and Pain Assessment in
Clinical Trials (also known as IMMPACT),” a clinically
meaningful difference in VAS was deemed achieved if
WMD 95% Cls were outside the MID thresholds (-1 cm
to +1 cm), unlikely if 95% CIs were within the MID
thresholds, and inconclusive if 95% Cls crossed the
MID thresholds.

Subgroup analyses

Heterogeneity between the RCTs was assessed using the
I’ test.”” To explore potential sources of heterogeneity in
the analysis of the coprimary outcomes, we did subgroup
analyses if there were two or more trials in each subgroup.
We tested a-priori hypotheses that larger opioid effect
sizes would be observed in trials involving the following
characteristics: surgeries done in an outpatient clinic
versus in a hospital operating room (as per the WHO
definition of minor versus major surgery);** day surgery
(ie, same-day discharge) versus inpatient surgery (ie, at
least one overnight stay); only women as participants
(reports of sex-specific data or sex-specific surgeries, such
as gynaecological or breast surgery) versus men (or both
sexes);”* and trials with high versus lower risk of bias.®**
In post-hoc subgroup analyses, we explored the
hypotheses that opioid effect sizes would be larger in
trials involving the following characteristics: surgeries of
larger extent, as classified on the basis of the Physiological
and Operative Severity Score for the Enumeration of
Mortality and morbidity (POSSUM) scoring system, as
minor (ie, dental, skin, or hand surgery), moderate
(eg, minimally invasive orthopaedic or general surgery),
major (ie, bowel, liver, and lung resections), and major-
complex (ie, thoracoabdominal, multiorgan resections,
and procedures under extracorporeal circulation;*
appendix p 60) surgeries; opioid analgesia with stronger
opioids (OME =1; ie, morphine, oxycodone, or

hydrocodone) versus weaker (OME <1; ie, codeine,
dihydrocodeine, or tramadol);® opioid analgesia
prescribed around the clock (ie, at regularly-scheduled
intervals) versus as needed;* unimodal opioid-free
analgesia (only one non-opioid drug prescribed) versus
multimodal  opioid-free  analgesia  (more than
one non-opioid drug prescribed);” multimodal opioid
analgesia (opioid prescribed in addition to a non-opioid
drug) versus unimodal opioid analgesia (only opioids
prescribed);” industry funding versus no industry
funding;*® and published versus unpublished data.” Tests
of interaction were done to establish whether the
differences between subgroups were statistically
significant.” In subgroup analyses of pain outcomes,
intervention effects within subgroups were interpreted
according to MIDs and 95% ClIs.”

Certainty of evidence

Certainty of evidence was rated as high, moderate, low, or
very low using the Grading of Recommendations,
Assessment, Development, and Evaluations (GRADE)
approach.” Assessment was done, independently and in
duplicate (JFFJr, CE-K), on an outcome-by-outcome
basis.”” Disagreements were resolved by consensus or by
consulting an adjudicator (LSF). GRADE items concerning
risk of bias, inconsistency, indirectness, imprecision, and
publication bias were appraised according to specific
criteria (appendix pp 61-62). When there were at least ten
RCTs available for meta-analysis, risk of publication bias
was assessed by visual appraisal of funnel plot asymmetry”
and Begg's test.”

Role of the funding source

The funder of the study had no role in study design, data
collection, data analysis, data interpretation, writing, or
submission of the report.

Results

A total of 23977 unique articles were identified and
567 underwent full-text review. Of those, 520 full-text
reports were excluded (articles and reasons for
exclusion are listed in the appendix, pp 63-86), and
47 met eligibility criteria (figure 1) Among the
included trials, 36 addressed pain intensity on the
ﬁrst day after disCharge75777,82787,90,91,‘)3,94,’977110,1127120 and
12 addressed risk of postoperative vomiting (coprimary
outcomes). 5780803951518 There was substantial agree-
ment between reviewers during full-text screening
(k=0-79).* Trial characteristics are described in the
appendix (pp 87-90, 91-185). In total, the included trials
involved 6607 patients; 59% were female patients and
41% were male patients, and the average age range was
21-63 years. The majority of the trials were done in
North America (25 [53%] of the 47 trials
included)77,79,81—84,88—93,96,98—101,108—111,116,]17,120,121 and Europe
(11 [23%] Of 4'7 trials).78,80,85,95,104,107,112,114,115,118,119 Median dura_
tion of patient follow-up was 7 days (IQR 4-25-10-0).
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Surgical Procedure Surgery Surgical Riskof  Opioid analgesia Opioid-free analgesia Mean difference Weight
speciality classifcation setting bias (95% Cl)
Number Mean Number Mean
of (95%Cl), of (95% CI),
patients m patients m
Walton and Rood, Dental surgery Molar extraction Minor Clinical day Some 48 2:02 49 217 = -0-15 2:93%
1990 surgery concerns (139 t0 2:65) (1-55t02-78) . (-1:03t0 0:73)
Lownie etal, 1992™°  Dental surgery Molar extraction Minor Clinical day High 25 1-40 27 2-40 + } -1.00 2:30%
surgery (0-53t02-27) (1.57t03-23) E (-2:20t0 0-20)
Lysell and Ansen, Dental surgery Molar extraction Minor Clinical day High 60 130 60 0-80 e 0-50 312%
19927 surgery (07410 1-86) (0-24t0136) . (-029t01-29)
Comfortetal 2002%  Dental surgery Molar extraction Minor Clinical day High 80 2:60 144 216 D im 0-44 3-52%
surgery (212t03-08) (1-80 t0 2:52) e (-0-16 t0 1.05)
Shah et al, 2008 Dental surgery Molar extraction Minor Clinical day High 30 3-00 29 4-00 —. -1.00 2:44%
surgery (221t03-79) (3200 4-80) E (-213t0013)
Best et al, 20177° Dental surgery Molar extraction Minor Clinical day Some 64 199 67 220 = -0-21 320%
surgery concerns (1-45t02:53) (1-67t0273) . (-0-97 t0 0-55)
Akinbade et al, 2019”>  Dental surgery Molar extraction Minor Clinical day Some 45 251 45 2-85 - -0-34 273%
surgery concerns (1-90t03-12) (2:08t03-61) : : (-1-32t0 0-64)
La Monaca et al, 2021'** Dental surgery Molar extraction Minor Clinical day High 68 2-82 38 357 - -0-75 3-05%
surgery (2:39t03-25) (2:78t0 4-36) ; ; (-1-58 to 0-08)
Vallecillo et al, 2021 Dental surgery Molar extraction Minor Clinical day Some 36 278 34 315 — -0-37 1.95%
surgery concerns (1.72t03-84) (2:22t0 4-08) : : (-1-79 to 1.05)
Collins etal, 1997% Dental surgery Dento alveolar procedures Minor Clinical day High 288 583 96 570 R 3 013 372%
surgery (5:56 to 6:10) (533 to 6-08) e (-0-38 t0 0-64)
Samieirad et al, 2017"* Dental surgery Implant Minor Clinical day Some 38 239 38 2:94 - -0-55 3:91%
surgery concerns (2:95t05-19) (2113t03:91) e (-0-95to-0-15)
DaSilvaetal, 2021  Dental surgery Incision and drainage Minor Clinical day Some 20 250 19 2:40 — 010 2:00%
surgery concerns (1-53 t0 3-47) (1-41t0 3-39) | | (-1-29 to 1-49)
Han et al, 1998% Dental surgery Periodontal procedures Minor Clinical day High 40 4-83 20 512 -:—l—: -0-30 233%
surgery (414 to0 5:51) (4-15 to 6-09) e (-1-48t0 0-89)
Torabinejad et al, Dental surgery Root canal Minor Clinical day Some 29 1-00 262 0-69 1 -l-:' 031 3-00%
1994 surgery concerns (020 t0 1-80) (0-42t0 0-96) . (-0-54 t0 1-16)
Lietal, 2005 Eye surgery LASIK Minor Clinical day High 33 1.93 31 4-60 —— ; -2:67 2:52%
surgery (119 t0 2:67) (3-81t05-38) H (-3:75t0-1:58)
Mitchell et al, 2008  General surgery Cholecystectomy and hernia repair ~ Moderate Day-surgery Low 71 397 69 371 : -l-': 026 324%
(abdominal) (laparoscopic and open) operating room (3-45 t0 4-49) (319 to 4-23) I (-0-48 t0 1.00)
NCT04254679,2021% General surger Cholecystectomy, hernia repair Moderate Day-surgery Some 39 280 37 3-00 ;—l—: -0-20 2:92%
(abdominal or breast)  (laparoscopic and open), operating room concerns (211t03-49) (2-45t0 3:55) e (-1-09 to 0-69)
mastectomy, or other surgery e
Mitchell etal, 2012°®  General surgery Mastectomy or lumpectomy Moderate Inpatient Low 56 2:04 59 1.96 e 0-08 3:42%
(breast) operating room (158 to 2-50) (1-50t0 2:42) : : (-0-57t0 0-73)
Raeder etal, 2001 General (abdominal)  Hernia repair (open), Moderate Day-surgery High 53 520 51 540 - -0-20 2:56%
or other types of haemorrhoidectomy or operating room (439 t0 6-01) (47110 6-09) e (-1-26 t0 0-86)
surgical specialty phlebectomy e
Stessel etal, 2014"  General (abdominal)  Inguinal hernia repair (laparoscopic ~ Moderate Day-surgery Some 70 2:92 35 2:67 - 025 1.93%
or orthopaedic surgery and open) or knee repair (arthroscopic) operating room concerns (211t03-73) (1-44 t03-90) o (-119t0 1-68)
Church et al, 2006% Head and neck surgery Functional endoscopic Minor Day-surgery High 14 274 14 2:94 —7-l—:- -0-20 1.72%
sinus surgery operating room (166 t03-82) (179 to 4-10) o (-1-79 to 1-38)
NCT03605914,2021% Head and neck surgery Functional endoscopic Minor Day-surgery High 26 239 31 2:94 : -+ 1.05 1.95%
sinus surgery operating room (2:06t0272) (271t03-17) e (-0-36 t0 2:46)
Kim et al, 2005* Head and neck surgery Tonsillectomy Minor Inpatient High 60 745 30 7-90 -%-l- 1 -0-45 312%
operating room (6:93t07:97) (7:51t0 8-29) o (-124t0 0-34)
Papoian et al, 2020""°  Head and neck surgery Thyroidectomy (total or partial) Moderate Day-surgery High 46 2:40 49 1.60 1 -q— 0-80 2:80%
operating room (1-68t0312) (0-98t02-22) I (-0-15to 1.75)
Brady et al, 20217 Head and neck surgery Thyroidectomy (total or partial) Moderate Day-surgery High 62 567 64 6-00 :-l- : -033 3:41%
or parathyroidectomy operating room (512 t0 6-22) (5-64 to 6:36) H (-0-99t0 0-33)
Gimbel et al, 2001% Orthopaedicsurgery  Cruciate ligament, extremity Moderate Day-surgery Some 181 6-83 185 5-69 1 i 114 3-80%
fracture repair, others (open) operating room concerns (6-50t0 7-16) (537 t0 6-02) I (0-67t01-60)
NCT03818932,2021% Orthopaedicsurgery  Cruciate ligament repair Moderate Day-surgery High 28 470 34 3-90 ; -q— 0-80 2:48%
(arthroscopic) operating room (3-881t05:52) (316 to 4-64) e (-0-31t01:91)
Jildeh et al, 2021 (A)*®  Orthopaedicsurgery  Labrum repair (arthroscopic) Moderate Day-surgery High 24 490 24 410 : --:— 0-80 2:22%
operating room (4-02t0 5-78) (32210 4-98) : : (-0-45 to 2-05)
Jildeh etal, 2021 (B)™"  Orthopaedicsurgery ~ Meniscus repair (arthroscopic) Moderate Day-surgery High 30 2:80 31 2:70 —— 0-10 2:47%
operating room (2:01t0 3-59) (1-92t03-48) 1 1 (-1.01t01-21)
NCT03818919, 2021 Orthopaedic surgery  Rotator cuff repair (arthroscopic) Moderate Day-surgery High 27 570 17 370 e 2:00 2:20%
operating room (4-95 to 6:45) (2:65to 4.75) I (0-74t03-26)
Kim et al, 20193 Orthopaedic or Laminectomy or discectomy Moderate Inpatient Some 47 4-46 46 4-95 :\l : -0-49 3.70%
neurosurgery operating room concerns (4-09 to 4-83) (459 to 5:31) I (-1-01 to 0-03)
Spagnolietal, 2011***  Orthopaedic or Hand and foot repair (carpal tunnel, ~ Minor Day-surgery High 57 0 57 0-90 -‘- : -0-90 3-08%
plastic surgery bunion, or other types of repair) operating room (0to0) (0-33t01:47) ' 1 (-1-71t0-0-09)
NCT02647788,2019%¢ Orthopaedic or Hand repair (carpal tunnel or Minor Day-surgery Some 53 3-51 49 2:90 e 0-61 2:76%
plastic surgery trigger finger) operating room concerns (2:79t0 4-23) (228t03-52) 1 1 (-0-35t0 1.57)
Weinheimer et al, Orthopaedic or Hand repair (carpal tunnel, trigger Minor Day-surgery High 30 3-00 30 220 e 0-80 2:46%
2019 plastic surgery finger, or other types of repair) operating room (221t03-79) (1-41t02:99) : : (-0-32t01:92)
Chenand Adamson,  Plastic surgery Rhinoplasty, rhytidectomy, Minor Clinical day High 17 212 18 237 —— -0-25 1-88%
2009% otoplasty, or other types of surgery) surgery (1.07 to 3-17) (1-35t03-39) : : (-1.71t0 1.21)
Frants et al, 2021% Plastic surgery Rhinoplasty Minor Clinical day High 26 246 38 1-84 R 0-62 315%
surgery (173 t03-19) (1-43t02:25) E (-016 t0 1.40)
Overall Lo 0-01
Heterogeneity: x’=103-72, df=35 (p<0-001); I’=71-44% '_'_'_'_'_'_'_'_| (-0-26 to 0-27)
Test for overall effect: Z=0-04, p=0-97 -4-3-2101234
Favours opioids  Favours opioid free
Figure 2: Forest plot for pain on day 1 after discharge
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Numberof Numberof Seriousrisk P Serious Likelihood of Effect size in WMD Quality of
trials patients of bias indirectness  publication  (95% Cl) or RR (95% Cl) evidence
orimprecision bias
Postoperative pain
Day 0 after discharge 21 2317 11 level 82:23% No No -025 (-0-74t0 0-24)*  Low
Day 1 after discharge 36 3848 11 level 71-44% No No 0-01 (-0-26 t0 0-27)*  Moderate
(coprimary outcome)
Day 2 after discharge 29 3054 L1 level 68-82% No No 0-01(-0-26t0 0-28)*  Moderate
Day 3 after discharge 26 2321 l1level 63-00% No No 0-44 (0-18t0 0-70)*  Moderate
Day 4-7 after 22 1946 11 level 54-09% 11level No 0-23(-0-01t0 0-47)*  Low
discharget
Day 8-30 after 9 677 11 level 87-09% 11 level No 033(-0:32t00:99)*  Verylow
discharge§
Adverse events
Nausea 21 3544 No 60-82% No No 2:37 (1-:59 to 3-55)F High
Overall non-specific 19 2804 No 84-16% 11 level No 178 (120t0 2:66)t Low
adverse events
Constipation 16 2227 No 65-00% No No 1-63 (1-04 to 2:57)t High
Dizziness 14 2878 No 42:31% No No 2:22 (120 to 4-08)f High
Drowsiness 14 1695 No 5839% 11 level No 1.57 (1-02 to 2:42)t Moderate
Vomiting (coprimary 12 2789 No 51-13% No No 4-50 (1-93t0 10-51)t  High
outcome)
Pruritus 10 1730 No 32:08% 12 levels No 127 (0-73t0 2:21)F Low
Headache 8 1892 No 58-95% l1level No 1-40 (0-72t0 2:70)t Moderate
Confusion 5 671 l1level 22:95% 12 levels No 0-73(0-27t0 1.97)t Very low
Diarrhoea 5 370 L1level 2:08% 12 levels No 1.53(0-48t04-91)t  Verylow
Difficulty urinating 4 670 No 2:29% 12 levels No 0-93(0-33t02:60)t  Low
Indigestion 4 588 No 2333% 12 levels No 0-58 (0-17to 1.95)t Low
Nausea or vomit 4 373 L1level 37-77% 12 levels No 1-88 (0-57t0 6:26)F  Very low
Bleeding 4 358 No 3-10% 12 levels No 1.05 (0-26 to 4-18)t Low
Dry mouth 3 920 No 32:94% 12 levels No 1.57 (0-57 to 4-32)T Low
Sleep problems 3 570 12 levels 35-90% 13 levels No 1.01(0-38to 2-71)T Very low
Hypotension 2 919 No 1-88% 12 levels No 2:01(0-19t021-33)f  Low
Difficulty 2 537 No 25:91% 12 levels No 0-89 (0-31t0 2:54)t Low
concentrating
Acid reflux 2 262 No 10-04% 12 levels No 0-90 (0-24 to 3-42)t Low
Skin rash 2 316 12 levels 0% 12 levels No 1-63(0-14t019-18)t  Very low
Upset stomach 2 177 l1level 0-44% 12 levels No 123 (0-67t02:26)t  Verylow
Difficulty breathing 2 91 12 levels 5-48% 12 levels No 0-35(0-03t03-99)t  Verylow
Pain interference (first 6 657 11 level 64-92% 11level No 3.51(1.01to 6-02)* Low
week after discharge)q
Quality of recovery 2 156 No 0-44% L1level No -034 (-0-87t0 0-19)*  Moderate
(day 2 after discharge)||
Patient disposition 15 2612 No 54-40% No No 2.05 (0-95 to 4-42)t High
Patient dissatisfaction 14 1750 No 42-46% 12 levels No 1-14 (0-67 to 1.94)t Low
Health-care reutilisation 8 778 No 51-69% 13 levels No 0-88(0-30t02:61)t  Verylow
QoR=Quality of Recovery. RR=risk ratio. WMD=weighted mean difference. PROMIS-PI=Patient Reported Outcomes Measurement Information System-Pain Interference.
*Effect estimate measured as WMD and 95% Cl on the visual analogue scale. tEffect estimate measured as RR and 95% Cl. $In studies with several timepoints, we extracted
data from the timepoint closest to 7 days. Median number of days after discharge until assessment was 7 days (range 4-7). §In studies with several timepoints, we extracted
data from the timepoint closest to 30 days. Median number of days after discharge until assessment was 12 days (range 10-28). q[Pain interference was measured using the
PROMIS-PI, American Pain Society, and Brief Pain Inventory questionnaires. For meta-analysis, measures were standardised to PROMIS-PI scores (minimal important
difference 9).” ||Quality of recovery was measured using the QoR-9 and QoR-40 questionnaires. For meta-analysis, measures were standardised to QoR-9 scores (minimal
important difference 0-9.2
Table: GRADE evidence profile

Ten  (21%) trials reported industry fund- (eight completed, seven ongoing, one terminated, and
ing osossssoziews0m 17 relevant unpublished RCTs one with unknown status). After contacting authors, we
were identified within the literature search period obtained data and risk of bias information from five
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Surgical speciality Procedure Surgery Surgical setting Risk of Opioid analgesia  Opioid-free analgesia Risk ratio Weight
classifcation bias (95% Cl)
Number Number ~ Number Number
of of of of
incidents patients incidents patients
Comfort et al, 20028 Dental surgery Molar extraction Minor Clinical day surgery  High 4 80 3 146 --Ié— 2:43(0:56-10-60) 12-45%
Brown et al, 20137 Dental surgery Molar extraction Minor Clinical day surgery High 5 62 1 526 5—-} 42:42 (5-04-357-25) 8-82%
Akinbade etal, 2019”  Dental surgery Molar extraction Minor Clinical day surgery  Some 7 45 0 45 —-—-—}E 15-00 (0-88-255-04) 617%
concerns H
Desjardins etal, 2020%8  Dental surgery Molar extraction Minor Clinical day surgery  Some 97 619 3 207 1:-.— 10-81(3-46-33-75) 14-66%
concerns :
Vallecillo et al, 2021® Dental surgery Molar extraction Minor Clinical day surgery  Some 9 36 0 34 —é—-—} 17-97 (1:09-297-34) 6-26%
concerns H
DaSilva et al, 2021% Dental surgery Incision and drainage Minor Clinical day surgery  Some 2 20 0 19 ——:.— 476 (024-9319) 577%
concerns H
Bugada et al, 2015% General surgery Inguinal hernia repair (open) Moderate Inpatient operating High 1 96 0 98 ——-:'— 3.06 (0-13-7424) 522%
(abdominal) room :
NCT04254679,2021%°  General surgery Cholecystectomy, hernia repair Moderate Day-surgery Some 6 39 1 37 —S.— 5-69 (0-72-45-05) 9-11%
(abdominal or breast)  (laparoscopic and open), operating room concerns !
mastectomy, or other types of :
surgery '
Stessel et al, 2014 General (abdominal) Inguinal hernia repair Moderate Day-surgery Some 1 70 0 35 — 1:52 (0-06-36-41) 525%
ororthopaedicsurgery (Iaparoscopic andopen) or operating room concerns E
knee repair (arthroscopic) H
Dinis et al, 2020 Gynaecology or Caesarean section Moderate Inpatient operating Some 0 81 1 76 —at1 031(0-01-7:57)  522%
obstetrics room concerns '
Gimbel etal, 2001” Orthopaedicsurgery  Cruciate ligament, extremity Moderate Day-surgery Some 17 181 10 185 IE 174(0-82-3-69) 17-22%
fracture repair, or other types operating room concerns H
of surgery (open) E
Helmerhorst et al, 2017 Orthopaedicsurgery ~ Extremity fracture repair Moderate Inpatient operating  Some 0 25 0 27— 108 (0-02-52-33)  3-84%
(upper or lower limb) room concerns H
Overall <'> 4-50 (1.93-10-51)
Heterogeneity: x’=17-97, df=11 (p=0-082); ’=51-13% B
Test for overall effect: Z=3-48, (p=0-00025) 4 64
Favours opioids  Favours opioid free
Figure 3: Forest plot for vomiting after surgical discharge
unpublished trials.****"¢ In addition, we queried acetaminophen (27 [57%)] of
missing information from 14 published trials; four 47 trials)./c#0#85# 820950580108 m13-1710.120. Opioid analgesia
authors provided additional data.®®" regimens were most often multimodal (42 [89%]
23 (49%) of 47 trials involved patients having surgeries of 47 trials)®** 202t and  had opioids pre-
done in an outpatient clinic7 7788 ssannomononsizmwe geribed  around  the  clock (25 [53%]  of
and 24 (51%) involved surgeries done in a hospital 47 trialg) 77 0sesssssosrinios0sirmsv19 - The  opioid
operating room.7®s 8088000 40 (85%) drugs most commonly prescribed were codeine
trials involved day SUTgery 7570 S-8850-9496-10L104-107109 1011211 and (20 [43%] of 47 trials) 76,78,79,81,82,86,87,92,94,102,104,106-109,112,113,116,117,119
,
seven (15%) involved in-patient procedures with at least hydrocodone (11 [23%] of 47 trials),®## oo 9s10mm012t gapd
one overnight hospital stay.*****2%1" Among the trials  tramadol (nine [19%] of 47 trials).>#s 87050418 The
identified, 30 (64%) involved surgeries of minor median OME dose prescribed per day was 27 mg
extent>7ersosssansemmHmL IR gnd 17 (36%)  (IQR 12-0-41-25). Only one study described the use of
involved surgeries of moderate extent.”#0#039s8-01103108-1215 - pon-pharmacological —analgesia  interventions  (ice
None of the trials identified involved major or major- packs).™
complex procedures. All the included trials focused on A complete description of risk of bias assessment
elective surgeries or did not explicitly report the inclusion ~ results by outcome measure is reported in the
of emergency or wurgent procedures (appendix appendix (pp 186-218). In the 36 RCTs assessing pain
pp 87-90, 91-185). on the first day after discharge,77#2#2091939497-110.12-120 pigle
Most opioid-free analgesia regimens were unimodal of bias was low in two (6%) trials,** of some concern
(26 [55%)] of 47 trials) TSELBLECSSIIORI6T IS iy 1D (339) trialg, 7576879093103 113115119 417 ] high in 22 (61%)
, ,
involved drugs prescribed around the clock (25 [53%] of  trialg.7#-seoosorztornomnaizo Of the 12 trials assessing
47 trials),75,76,78»80,82,83,86—88,90,94,‘)7,102,103.105—107,112—115,117—119 and included Vomitil’lg,75’79‘80‘86‘90‘93‘95‘”5‘”8 nine (75%) had some concerns
non-steroidal  anti-inflammatory drugs (NSAIDs; of biag”¥#11 and three (25%) had high risk of
42 [89%] of 47 trialg)esessesanisil and  or,  bias./*** The most common reasons for increased risk
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of bias were potential deviations from intended
interventions (eg, non-compliance with intention-to-
treat principle), poor description of the randomisation
process, and potential selective reporting (ie, trial
protocol not available). There was no clear evidence of
publication bias in the statistical or visual appraisal of
funnel plots (appendix pp 219-33).

Evidence of moderate certainty (36 trials,
3848 patients)75777,82787,‘)0,‘)1,‘)3,‘)4,‘)771]0,1127120 Supported that the
prescription of opioids was not associated with
decreased pain intensity on day 1 after discharge (WMD
0-01 cm, 95% CI -0-26 to 0-27 cm; figure 2; table). The
observed 95% CI was within the MID thresholds,
indicating that any potential effect of opioids on
postoperative pain relief is unlikely to be clinically
meaningful. Subgroup analyses indicated that potential
sources of heterogeneity in the pooled intervention
effect (all p<0-05 for interactions) were surgery done in
an outpatient clinic (versus hospital operating room),
weaker (versus stronger) opioids, opioids prescribed
around the clock (versus as needed), and unpublished
(versus published) trials (appendix pp 234-44). Within
these subgroups, 95% CIs excluded clinically
meaningful benefits of opioids. At other postoperative
timepoints, the prescription of opioids was not
associated with statistically significant decreases in pain
intensity and 95% CIs excluded clinically meaningful
benefits (certainty of evidence varied from very low to
moderate; table; appendix pp 256-60).

High-certainty ~ evidence (12 trials, 2789
patients)?7?808-2093951588  sypported  that opioid pre-
scribing was associated with increased risk of vomiting
in comparison with opioid-free analgesia (10-9% vs
1-3%; RR 4-50, 95% CI 1-93-10-51; figure 3; table).
Post-hoc sensitivity analyses using different approaches
to address zero-cell values were consistent with our
primary analysis (appendix pp 245-46). Subgroup
analyses indicated that potential sources of heterogeneity
(p<0-05 for all interactions) were surgery done in an
outpatient clinic (versus hospital operating room) and
minor surgery (versus surgery of moderate extent;
appendix pp 247-55). The prescription of opioids was
also significantly associated with increased risk of
overall adverse events (composite outcome), as well as
nausea, constipation, dizziness, and drowsiness
(certainty of evidence varied from moderate to high;
table; appendix pp 261-65). No Dbetween-group
differences were observed in risk for other adverse
events (certainty of evidence varied from very low to
moderate; table; appendix pp 266-81).

The prescription of opioids was not associated with
increased rates of dissatisfaction with pain management
(RR 1-14, 95% CI 0-67-1-94; low-certainty evidence),
participant  disposition (RR  2:05, 0-95-4-42;
high-certainty evidence), or health-care reutilisation
(RR 0-88, 0-30-2-61; very-low-certainty evidence; table;
appendix pp 282-84). Opioid prescribing also did not

reduce pain interference (WMD 3.51, 95% CI
1-01-6-02; evidence of low certainty; table;
appendix p 285) and self-reported postoperative health
status (quality of recovery; WMD —0-34, —0-87 to 0-19;
evidence of moderate certainty; table; appendix p 286).
No trials reported on prolonged opioid use, misuse,
dependence, or overdose after surgical discharge.

Discussion

In this meta-analysis, opioid prescribing at surgical
discharge following elective procedures of minor and
moderate extent did not reduce self-reported pain
intensity compared with opioid-free analgesia. Further-
more, the prescription of opioids was associated with an
increased risk of vomiting and other adverse events
including nausea, constipation, dizziness, and
drowsiness. There were no meaningful differences in
other outcomes. These findings contribute important
new knowledge and the best-available evidence to inform
analgesia prescribing for patients discharged after
undergoing surgery.

A major strength of this meta-analysis is that it fills a
crucial knowledge gap regarding the comparative
effectiveness of multidose opioid versus opioid-free
analgesia after surgical discharge.” Previous meta-
analyses in this field targeted single-dose RCTs which
are often placebo controlled, of short duration, and
done under strict experimental conditions (ie, with
patients kept in a research facility).”*” Although these
trials are important to ascertain drug efficacy for
regulatory approval purposes, they do not reflect
real-world settings in which postoperative pain
management spans several days after discharge.” It is
important to note that the results from single-dose
analgesia meta-analyses corroborate that opioids are
not superior to non-opioid drugs (NSAIDs, aceta-
minophen, or combinations) in managing acute or
postoperative pain,” and that they increase adverse
events.” Other major strengths of our meta-analysis
include use of a comprehensive search strategy to
identify relevant RCTs in any language, compliance
with PRISMA methodological standards, inclusion of
unpublished trials, subgroup analyses to address
heterogeneity, interpretation of results in light of MIDs,
and use of the GRADE approach to appraise certainty of
evidence.

Results from this meta-analysis support current
analgesia practices in several countries where, as
opposed to North America, opioids are rarely prescribed
after postoperative discharge.® In a study focused on
international prescribing patterns after discharge
following general surgery, opioids were prescribed to
95% of patients undergoing surgery in the USA
compared with only 5% in European, Asian, South
American, and Middle Eastern countries.”” Although
patient and procedure characteristics might have
affected these findings (eg, preoperative opioid use or
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emergency surgery), similar results were observed in
other international comparisons focused on different
surgical specialties.”* The reasons contributing to the
widespread prescribing of postoperative opioids in
North America are multifactorial but include clinicians’
concerns regarding inadequate pain control, patient
dissatisfaction, and risk of increased health-care
reutilisation because of uncontrolled pain.” Findings
from this meta-analysis indicate that none of these
concerns are supported by comparative-effectiveness
evidence. Although guidelines support the prescription
of opioids as part of multimodal analgesia after surgical
discharge,”"* we found no evidence that this approach
is superior to opioid-free analgesia. Our results are in
line with reports supporting that the removal of opioids
from postoperative discharge prescriptions does not
affect patient satisfaction or postoperative outcomes
after minor and moderate elective surgeries.” ™

This review must be interpreted considering several
limitations. There are inherent challenges in doing and
interpreting meta-analyses that include heterogeneous
populations and interventions.” In fact, heterogeneity
between the trials included was substantial (>50% for
primary outcomes), which might affect the inter-
pretation of overall effect estimates. To address this
concern, we did a-priori and post-hoc subgroup
analyses that identified potential sources of statistical
heterogeneity but excluded clinically meaningful
benefits of opioids within subgroups. Given our focus
on MIDs, there was limited attention to statistically
significant findings in secondary analyses, which might
have been affected by type 1 error given multiple
comparisons. We prioritised the assessment of dynamic
pain scores,”* but pain at rest (not relieved by staying
still) is also concerning to patients and clinicians. Our
findings are not generalisable to surgeries that were not
subject to RCTs on this topic, including major and
major-complex procedures. Although these procedures
are associated with higher postoperative pain and
analgesic requirements,* they are usually done in in-
patient settings in which acute pain (in the first
postoperative days) is treated during hospital stay;
therefore, the need to prescribe opioids for these
patients at discharge remains uncertain. Also, our
results are not generalisable to emergency or urgent
procedures, which were not addressed in the available
trials. Most of the RCTs involved the prescription of
weak opioids (ie, codeine or tramadol), with limited
attention to stronger opioids that are commonly used in
surgical practice (ie, oxycodone or hydromorphone).”
Further, there was limited attention to non-pharma-
cological interventions that might contribute to
postoperative pain management (eg, expectation
setting, relaxation, or ice packs).” The included trials
did not report on risk of postoperative opioid-use
disorder and overdoses, which are relevant outcomes
considering the current opioid crisis. Poorly controlled

www.thelancet.com Vol 399 June 18,2022

acute pain is a known risk factor for chronic
postoperative pain," but we did not target this outcome
a priori. Only one of the identified trials (open inguinal
hernia repair with high risk of bias) reported on risk of
chronic pain supporting no difference between
groups.” Factors known to affect opioid consumption
and prolonged opioid use after surgery (ie, preoperative
pain and opioid use, anxiety, depression, and pain
catastrophising)** were rarely considered in trial
design. Although many trials focused on adverse events
common to opioid analgesia (eg, vomiting, nausea, and
constipation), there was limited focus on the potential
side-effects of non-opioid drugs, including NSAIDs (eg,
bleeding or kidney failure) and acetaminophen (ie, liver
failure), hindering robust conclusions. Although
subgroup analysis indicated that study quality (high
risk versus lower risk of bias) did not have a substantial
effect on effect estimates, 28 (60%) of the RCTs
identified were deemed at high risk of bias, supporting
the need to improve the quality of research in this field.
Our findings support the equipoise of opioid versus
opioid-free analgesia after discharge, which justifies
and encourages the conduct of high-quality trials to
address the aforementioned knowledge gaps.

Findings from this meta-analysis suggest that opioid
prescribing at surgical discharge does not reduce pain
intensity and is associated with increased adverse
events compared with opioid-free analgesia. Evidence
largely relied on low-quality trials focused on elective
surgeries of minor and moderate extent. None of the
identified trials targeted patients having major or
major-complex procedures. Although our findings
support that clinicians should consider excluding
opioids from discharge prescriptions in many surgical
settings, there is a great need to advance the quality and
scope of research to support evidence-based pain
management and mitigate opioid-related harms after
surgery.

Contributors

JFF, CE-K, AD, TL, AA-Z, AVR, MM, LL, GB, and LSF designed the
study. JFF and CE-K coordinated the study. TL, AA-Z, AB, JFF, and CE-K
designed the literature search; TL, AA-Z, and AB ran the search. JFF,
CE-K, M-AC, PN-P, UD, GO, FR, and AK screened records. CE-K, M-AC,
PN-P, and UD extracted data. JFF and CE-K assessed risk of bias and
GRADE. CE-K, JFF, and AVR did the statistical analyses. All authors
contributed to the data interpretation. JFF and CE-K drafted the
manuscript. All authors provided critical conceptual input and critically
revised the manuscript. All authors were responsible for the decision to

submit the manuscript for publication. JFF and CE-K have accessed and
verified the data reported.

Declaration of interests

JFF declares receiving research funding from Merck and honorarium
from Shionogi outside the submitted work. LSF declares receiving
research funding from Merck and Johnson & Johnson outside the
submitted work. LL declares receiving research funding from Johnson &
Johnson outside the submitted work. All other authors declare no
competing interests.

Data sharing
Extracted data are available on request to the corresponding author.

Downloaded for Anonymous User (n/a) at The Baruch Padeh Medical Center Poriya from ClinicalKey.com by Elsevier on July
12, 2022. For personal use only. No other uses without permission. Copyright ©2022. Elsevier Inc. All rights reserved.

2289



Articles

2290

Acknowledgments

This study was sponsored by a grant offered by the Canadian Institutes
of Health Research (ID 427249). JFF and LL are supported by salary
awards from the Fonds de recherche du Québec-Santé. CE-K is
supported by a studentship offered by the Research Institute of the
McGill University Health Centre. We thank Dr Nicolo Pecorelli
(Vita-Salute San Raffaele University) for critically appraising the
manuscript. We thank Ms Hiba Elhaj, Ms Haley Montgomery,

and Ms Pepa Kaneva (McGill University Health Centre) who provided
administrative support and editing assistance.

References

1

10

11

12

13

14

15

16

17

18

19

20

The Lancet. The opioid crisis in the USA: a public health emergency.
Lancet 2017; 390: 2016.

Fischer B, Pang M, Tyndall M. The opioid death crisis in Canada:
crucial lessons for public health. Lancet Pub Health 2019;

4: e81-82.

Curtis HJ, Croker R, Walker AJ, Richards GC, Quinlan J,

Goldacre B. Opioid prescribing trends and geographical variation in
England, 1998-2018: a retrospective database study. Lancet Psych
2019; 6: 140-50.

van Amsterdam J, van den Brink W. The misuse of prescription
opioids: a threat for Europe? Curr Drug Abuse Rev 2015; 8: 3—14.
Larance B, Degenhardt L, Peacock A, et al. Pharmaceutical opioid
use and harm in Australia: the need for proactive and preventative
responses. Drug Alcohol Rev 2018; 37 (suppl 1): $203-05.
Salm-Reifferscheidt L. Tramadol: Africa’s opioid crisis. Lancet 2018;
391: 1982-83.

Levy B, Paulozzi L, Mack KA, Jones CM. Trends in opioid analgesic-
prescribing rates by specialty, US, 2007-2012. Am ] Prev Med 2015;
49: 409-13.

Neuman MD, Bateman BT, Wunsch H. Inappropriate opioid
prescription after surgery. Lancet 2019; 393: 1547-57.

Lawal OD, Gold J, Murthy A, et al. Rate and risk factors associated
with prolonged opioid use after surgery: a systematic review and
meta-analysis. JAMA Netw Open 2020; 3: €207367.

Harbaugh CM, Nalliah RP, Hu H, Englesbe MJ, Waljee JF,
Brummett CM. Persistent opioid use after wisdom tooth extraction.
JAMA 2018; 320: 504-06.

Bicket MC, Long J], Pronovost PJ, Alexander G, Wu CL.
Prescription opioid analgesics commonly unused after surgery:

a systematic review. JAMA Surg 2017; 152: 1066-71.

Gewandter JS, Smith SM, Dworkin RH, et al. Research approaches
for evaluating opioid sparing in clinical trials of acute and chronic
pain treatments: initiative on methods, measurement, and pain
assessment in clinical trials recommendations. Pain 2021;

162: 2669-81.

Davies B, Brummett CM. Anchoring to zero exposure: opioid-free
minimally invasive surgery. Ann Surg 2020; 271: 37-38.

Kang R, Read JT, Glaser AC, Barth R] Jr. Eliminating opioids from
breast conserving surgery: perioperative pain management pathway.
J Am Coll Surg 2020; 230: 975-82.

Moo TA, Pawloski KR, Sevilimedu V, et al. Changing the default:

a prospective study of reducing discharge opioid prescription after
lumpectomy and sentinel node biopsy. Ann Surg Oncol 2020;

27: 4637-42.

Kaafarani HMA, Han K, El Moheb M, et al. Opioids after surgery
in the united states versus the rest of the world: the international
Patterns of Opioid Prescribing (iPOP) multicenter study. Ann Surg
2020; 272: 879-86.

Li R, Loyo Li M, Leon E, et al. Comparison of opioid utilization
patterns after major head and neck procedures between hong kong
and the united states. JAMA Otolaryngol 2018; 144: 1060-05.
Lindenhovious ALC, Helmerhorst GTT, Schnellen AC, Vrahas M,
Ring D, Kloen P. Differences in prescription of narcotic pain
medication after operative treatment of hip and ankle fractures

in the United States and the Netherlands.

J Trauma-Injury Infect Crit Care 2009; 67: 160—64.

Ladha KS, Neuman MD, Broms G, et al. Opioid prescribing after
surgery in the United States, Canada, and Sweden.

JAMA Netw Open 2019; 2: €1910734.

Suda KJ, Durkin MJ, Calip GS, et al. Comparison of opioid
prescribing by dentists in the United States and England.

JAMA Netw Open 2019; 2: €194303.

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

41

4

43

Fiore Jr ], Olleik G, El-Kefraoui C, et al. Preventing opioid
prescription after major surgery: a scoping literature review on
opioid-free postoperative analgesia. Br | Anaesth 2019;

123: 627-36.

Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020
statement: an updated guideline for reporting systematic reviews.
BM] 2021; 372: n71.

Weiser TG, Regenbogen SE, Thompson KD, et al. An estimation of
the global volume of surgery: a modelling strategy based on
available data. Lancet; 372: 139—44.

Debas H, Gosselin R, McCord C, Thind A. Surgery. In: Jamison DT,
Breman ]G, Measham AR, eds. Disease control priorities in
developing countries. New York: Oxford University Press,

2006: 1245-59.

Vasilopoulos T, Wardhan R, Rashidi P, et al. Patient and procedural
determinants of postoperative pain trajectories. Anesthesiology 2021;
134: 421-34.

Moore RA, Derry S, Aldington D, Wiffen PJ. Single dose oral
analgesics for acute postoperative pain in adults - an overview of
Cochrane reviews. Cochrane Database Syst Rev 2015; 2015: CD008659.
Moore RA, Derry S, Aldington D, Wiffen PJ. Adverse events
associated with single dose oral analgesics for acute postoperative
pain in adults: an overview of Cochrane reviews.

Cochrane Database Syst Rev 2015; 2015: CD011407.

Macrae WA. Chronic pain after surgery. Br ] Anaesth 2001;

87: 88-98.

Institute of Medicine. Finding what works in health care: standards
for systematic reviews. Standard 3.1 conduct a comprehensive
systematic search for evidence. February, 2011. https://nihlibrary.nih.
gov/sites/default/files/Finding_What_Works_in_Health_Care_
Standards_for_Systematic_Reviews_IOM_2011.pdf (accessed

Oct 14, 2021).

Christensen GJ. The advantages of minimally invasive dentistry.

J Am Dent Assoc 2005; 136: 1563-65.

Howard DH. Trends in the use of knee arthroscopy in adults.
JAMA Intern Med 2018; 178: 1557-58.

Buia A, Stockhausen F, Hanisch E. Laparoscopic surgery:

a qualified systematic review. World ] Methodol 2015; 5: 238-54.
Ljungqvist O, Scott M, Fearon KC. Enhanced recovery after surgery:
a review. JAMA Surg 2017; 152: 292-98.

Nielsen S, Degenhardt L, Hoban B, Gisev N. A synthesis of oral
morphine equivalents (OME) for opioid utilisation studies.
Pharmacoepidemiol Drug Saf 2016; 25: 733-37.

Motonobu A, Hidemichi Y, Eri U, Takashi T, Kenichi K. Cohort
study of pain symptoms and management following impacted
mandibular third molar extraction. Oral Dis 2017; 23: 78-83.
Beauregard L, Pomp A, Choiniére M. Severity and impact of pain
after day-surgery. Can J Anaesth 1998; 45: 304-11.

Breivik H, Borchgrevink PC, Allen SM, et al. Assessment of pain.
Br ] Anaesth 2008; 101: 17-24.

Gewandter JS, Eisenach JC, Gross RA, et al. ChecKklist for the
preparation and review of pain clinical trial publications:

a pain-specific supplement to CONSORT. Pain Rep 2019; 4: e621.
Gan TJ, Lubarsky DA, Flood EM, et al. Patient preferences for acute
pain treatment. Br | Anaesth 2004; 92: 681-88.

Macario A, Weinger M, Carney S, Kim A. Which clinical anesthesia
outcomes are important to avoid? The perspective of patients.
Anesth Analg 1999; 89: 652-58.

Carvalho B, Cohen SE, Lipman SS, Fuller A, Mathusamy AD,
Macario A. Patient preferences for anesthesia outcomes associated
with cesarean delivery. Anesth Analg 2005; 101: 1182-87.

Myles PS, Boney O, Botti M, et al. Systematic review and consensus
definitions for the Standardised Endpoints in Perioperative Medicine
(StEP) initiative: patient comfort. Br ] Anaesth 2018; 120: 705-11.
Jammer I, Wickboldt N, Sander M, et al. Standards for definitions
and use of outcome measures for clinical effectiveness research

in perioperative medicine: European Perioperative Clinical Outcome
(EPCO) definitions: a statement from the ESA-ESICM joint
taskforce on perioperative outcome measures. Eur | Anaesthesiol
2015; 32: 88-105.

El-Kefraoui C, Olleik G, Chay MA, et al. Opioid versus opioid-free
analgesia after surgical discharge: protocol for a systematic review
and meta-analysis. BMJ Open 2020; 10: e035443.

www.thelancet.com Vol 399 June 18, 2022

Downloaded for Anonymous User (n/a) at The Baruch Padeh Medical Center Poriya from ClinicalKey.com by Elsevier on July

12, 2022. For personal use only. No other uses without permission. Copyright ©2022. Elsevier Inc. All rights reserved.



Articles

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

Sterne ], Savovic¢ ], Page MJ, et al. A revised tool to assess risk of
bias in randomized trials (RoB 2). BM] 2019; 366: 14898.

Landis JR, Koch GG. The measurement of observer agreement
for categorical data. Biometrics 1977; 33: 159-74.

IntHout J, Toannidis JPA, Borm GF. The Hartung-Knapp-Sidik-
Jonkman method for random effects meta-analysis is
straightforward and considerably outperforms the standard
DerSimonian-Laird method. BMC Med Res Methodol 2014; 14: 25.
Marin-Martinez F, Sanchez-Meca J. Weighting by inverse variance
or by sample size in random-effects meta-analysis.

Educ Psychol Meas 2009; 70: 56-73.

Friedrich JO, Adhikari NK, Beyene J. Inclusion of zero total event
trials in meta-analyses maintains analytic consistency and
incorporates all available data. BMC Med Res Methodol 2007; 7: 5.
Sweeting M], Sutton AJ, Lambert PC. What to add to nothing?
Use and avoidance of continuity corrections in meta-analysis of
sparse data. Statist Med 2004; 23: 1351-75.

Higgins JPT GS. Cochrane handbook for systematic reviews of
interventions. March, 2011. https://handbook-5-1.cochrane.org/
(accessed October 14, 2021).

Thorlund K, Walter SD, Johnston BC, Furukawa TA, Guyatt GH.
Pooling health-related quality of life outcomes in
meta-analysis—a tutorial and review of methods for enhancing
interpretability. Res Synth Method 2011; 2: 188-203.

Murad MH, Wang Z, Chu H, Lin L. When continuous outcomes
are measured using different scales: guide for meta-analysis and
interpretation. BMJ 2019; 364: k4817

Busse JW, Bartlett S], Dougados M, et al. Optimal strategies for
reporting pain in clinical trials and systematic reviews:
recommendations from an OMERACT 12 Workshop. | Rheumatol
2015; 42: 1962-70.

Sirintawat N, Sawang K, Chaiyasamut T, Wongsirichat N. Pain
measurement in oral and maxillofacial surgery.

] Dent Anesth Pain Med 2017; 17: 253-63.

Gilron I, Carr DB, Desjardins PJ, Kehlet H. Current methods

and challenges for acute pain clinical trials. Pain Rep 2019; 4: e647.
Schunemann HJ, Guyatt GH. Commentary: goodbye M(C)ID! Hello
MID, where do you come from? Health Serv Res 2005; 40: 593-97.
Myles PS, Myles DB, Galagher W, et al. Measuring acute
postoperative pain using the visual analog scale: the minimal
clinically important difference and patient acceptable symptom
state. Br | Anaesth 2017; 118: 424-29.

Smith SM, Dworkin RH, Turk DC, et al. Interpretation of chronic
pain clinical trial outcomes: IMMPACT recommended
considerations. Pain 2020; 161: 2446-61.

Higgins JPT, Thompson SG, Deeks JJ, Altman DG. Measuring
inconsistency in meta-analyses. BM] 2003; 327: 557-60.

Yang MMH, Hartley RL, Leung AA, et al. Preoperative predictors of
poor acute postoperative pain control: a systematic review and
meta-analysis. BMJ Open 2019; 9: €025091.

Moher D, Pham B, Jones A, et al. Does quality of reports of
randomised trials affect estimates of intervention efficacy reported
in meta-analyses? Lancet 1998; 352: 609-13.

Pildal ], Hrobjartsson A, Jorgensen K], Hilden ], Altman DG,
Gotzsche PC. Impact of allocation concealment on conclusions
drawn from meta-analyses of randomized trials. Int | Epidemiol
2007; 36: 847-57.

Copeland GP. The POSSUM system of surgical audit. Arch Surg
2002; 137: 15-19.

Nielsen S, Degenhardt L, Hoban B, Gisev N. A synthesis of oral
morphine equivalents (OME) for opioid utilisation studies.
Pharmacoepidemiol Drug Saf 2016; 25: 733-37.

Paice JA, Noskin GA, Vanagunas A, Shott S. Efficacy and safety of
scheduled dosing of opioid analgesics: a quality improvement study.
J Pain 2005; 6: 639—43.

Chou R, Gordon DB, de Leon-Casasola OA, et al. Management of
postoperative pain: a clinical practice guideline from the American
Pain Society, the American Society of Regional Anesthesia and Pain
Medicine, and the American Society of Anesthesiologists’
Committee on Regional Anesthesia, executive committee,

and administrative council. J Pain 2016; 17: 131-57.

Probst P, Knebel P, Grummich K, et al. Industry bias in
randomized controlled trials in general and abdominal surgery:
an empirical study. Ann Surg 2016; 264: 87-92.

www.thelancet.com Vol 399 June 18,2022
Downloaded for Anonymous User (n/a) at The Baruch Padeh Medical Center Poriya from ClinicalKey.com by Elsevier on July
12, 2022. For personal use only. No other uses without permission. Copyright ©2022. Elsevier Inc. All rights reserved.

69

70

71

72

73

74

75

76

78

79

80

81

82

83

84

85

86

87

88

89

Hopewell S, McDonald S, Clarke M]J, Egger M. Grey literature in
meta-analyses of randomized trials of health care interventions.
Cochrane Database Syst Rev 2007; 2007: MR000010.

Altman DG, Bland JM. Interaction revisited: the difference between
two estimates. BMJ 2003; 326: 219.

Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging
consensus on rating quality of evidence and strength of
recommendations. BM] 2008; 336: 924-26.

Meader N, King K, Llewellyn A, et al. A checklist designed to aid
consistency and reproducibility of GRADE assessments:
development and pilot validation. Syst Rev 2014; 3: 82.

Sterne JAC, Sutton AJ, loannidis JPA, et al. Recommendations for
examining and interpreting funnel plot asymmetry in meta-
analyses of randomised controlled trials. BM] 2011; 343: d4002.
Begg CB, Mazumdar M. Operating characteristics of a rank
correlation test for publication bias. Biometrics 1994; 50: 1088-101.
Akinbade AO, Ndukwe KC, Owotade FJ. Comparative analgesic
efficacy and tolerability of celecoxib and tramadol on
postoperative pain after mandibular third molar extraction:

a double blind randomized controlled trial. Niger J Clin Pract
2019; 22: 796-800.

Best AD, De Silva RK, Thomson WM, Tong DC, Cameron CM,
De Silva HL. Efficacy of codeine when added to paracetamol
(acetaminophen) and ibuprofen for relief of postoperative pain
after surgical removal of impacted third molars: a double-blinded
randomized control trial. | Oral Maxillofac Surg 2017;
75:2063-69.

Brady JT, Dreimiller A, Miller-Spalding S, Gesang T, Sehgal AR,
McHenry CR. Are narcotic pain medications necessary after
discharge following thyroidectomy and parathyroidectomy? Surgery
2021; 169: 202-08.

Breivik EK, Haanaes HR, Barkvoll P. Upside assay sensitivity

in a dental pain model. Eur ] Pain 1998; 2: 179-86.

Brown ]D, Daniels SE, Bandy DP, et al. Evaluation of multiday
analgesia with etoricoxib in a double-blind, randomized controlled
trial using the postoperative third-molar extraction dental pain
model. Clin J Pain 2013; 29: 492-98.

Bugada D, Lavand’homme P, Ambrosoli AL, et al. Effect of
postoperative analgesia on acute and persistent postherniotomy
pain: a randomized study. | Clin Anesth 2015; 27: 658-64.

Casey R, Zadra ], Khonsari H. A comparison of etodolac (Ultradol)
with acetaminophen plus codeine (tylenol #3) in controlling
post-surgical pain in vasectomy patients. Curr Med Res Opin 1997;
13: 555-63.

Chen T, Adamson PA. Comparison of ibuprofen and
acetaminophen with codeine following cosmetic facial surgery.

J Otolaryngol Head Neck Surg 2009; 38: 580-86.

Church CA, Stewart Ct, Tj OL, Wallace D. Rofecoxib versus
hydrocodone/acetaminophen for postoperative analgesia in
functional endoscopic sinus surgery. Laryngoscope 2006;

116: 602-06.

Citardi MJ. Are NSAIDs effective enough for postoperative pain
control after functional endoscopic sinus surgery and septoplasty.
July 20, 2021. https://clinicaltrials.gov/ct2 /show/nct03605914
(accessed Oct 14, 2021).

Collins M, Young I, Sweeney P, et al. The effect of tramadol on
dento-alveolar surgical pain. Br ] Oral Maxillofac Surg 1997;

35: 54-58.

Comfort MB, Tse AS, Tsang AC, McGrath C. A study of the
comparative efficacy of three common analgesics in the control of
pain after third molar surgery under local anaesthesia. Aust Dent |
2002; 47: 327-30.

da Silva PB, Mendes AT, Cardoso MBF, et al. Comparison between
isolated and associated with codeine acetaminophen in pain control
of acute apical abscess: a randomized clinical trial. Clin Oral Investig
2021; 25: 875-82.

Desjardins P, Alvarado F, Gil M, Gonzéilez M, Guajardo R. Efficacy
and safety of two fixed-dose combinations of tramadol
hydrochloride and diclofenac sodium in postoperative dental pain.
Pain Med 2020; 21: 2447-57.

Dinis J, Soto E, Pedroza C, Chauhan SP, Blackwell S, Sibai B.
Nonopioid versus opioid analgesia after hospital discharge
following cesarean delivery: a randomized equivalence trial.

Am ] Obstet Gynecol 2020; 222: 488.e1-8.



Articles

2292

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

Do U. Pilot trial: postoperative opioid-free analgesia. Feb 24, 2021.
https://clinicaltrials.gov/ct2 /show/NCT04254679 (accessed

Oct 14, 2021).

Frants A, Garber D, Lafer MP, et al. Prospective randomized trial
comparing opioids versus nonsteroidal antiinflammatory drugs for
postoperative analgesia in outpatient rhinoplasty. Plast Reconstr Surg
2021; 147: 56-62.

Garibaldi JA, Elder MF. Evaluation of ketorolac (toradol) with
varying amounts of codeine for postoperative extraction pain
control. Int | Oral Maxillofac Surg 2002; 31: 276-80.

Gimbel JS, Brugger A, Zhao W, Verburg KM, Geis GS. Efficacy and
tolerability of celecoxib versus hydrocodone/acetaminophen in the
treatment of pain after ambulatory orthopedic surgery in adults.
Clin Ther 2001; 23: 228-41.

Han TH, Shin BS, Kim JH. Pain control after dental surgery:
myprodol versus ibuprofen versus codeine. Korean | Pain 1998;

11: 74-80.

Helmerhorst GTT, Zwiers R, Ring D, Kloen P. Pain relief after
operative treatment of an extremity fracture: a noninferiority
randomized controlled trial. J Bone Joint Surg Am 2017;

99: 1908-15.

Ilyas AM, Miller AJ, Graham ]G, Matzon JL. A prospective,
randomized, double-blinded trial comparing acetaminophen,
ibuprofen, and oxycodone for pain management after hand surgery.
Orthopedics 2019; 42: 110-15.

Shah I, Zaeem K, Ibrahim MW, Hussain I, Hassan A.
Comparison of analgesic efficacy of tramadol hydrochloride with
diclofenac sodium in dento-alveolar surgery. Pak Oral Dent ] 2008;
28: 241-44.

Jildeh TR. Nonopioid analgesia after rotator cuff repair. Jan 28, 2019.
https://clinicaltrials.gov/ct2/show/nct03818919 (accessed

Oct 14, 2021).

Jildeh TR. Nonopioid analgesia after anterior cruciate ligament
reconstruction. Jan 28, 2021. https://clinicaltrials.gov/ct2/show/
nct03818932 (accessed Oct 14, 2021).

Jildeh TR, Khalil LS, Abbas M], Moutzouros V, Okoroha KR.
Multimodal nonopioid pain protocol provides equivalent pain control
versus opioids following arthroscopic shoulder labral surgery:

a prospective randomized control trial. J Shoulder Elbow Surg 2021;
published online Aug 12. https://doi: 10.1016/j.jse.2021.07.008.

Jildeh TR, Okoroha KR, Kuhlmann N, Cross A, Abbas MJ,
Moutzouros V. Multimodal nonopioid pain protocol provides
equivalent pain versus opioid control following meniscus surgery:
a prospective randomized controlled trial. Arthroscopy 2021;
37:2237-45.

Kim JB, Kim SW, Chang MK, Cho JS. The effectiveness of
myprodol(R) on the post-tonsillectomy pain control and time to return
to normal daily activities. Korean | Otolaryngol 2005; 48: 506-10.
Kim SI, Ha KY, An HS, Rhyu KW, Lee HW, Oh IS. Sex-specific
and age-specific analgesia for early postoperative pain management
after lumbar decompressive surgery: a randomized clinical trial.
Clin Spine Surg 2019; 32: E311-18.

La Monaca G, Pranno N, Annibali S, et al. Comparative analgesic
effects of single-dose preoperative administration of paracetamol
(acetaminophen) 500 mg plus codeine 30 mg and ibuprofen 400 mg
on pain after third molar surgery. J Evid Based Dent Pract 2021;
published online July 10. https://d0i:10.1016/j.jebdp.2021.101611.

Li Z, Wang P, Zhao R. Clinical observation of tramadol on
postoperative painment from LASEK. Yen Ko Hsueh Pao 2005;

21: 114-15.

Lownie JF, Lownie MA, Reinach SG. Comparison of the safety

and efficacy of a combination analgesic myprodol and ponstan in
the treatment of dental pain. | Dent Assoc S Afr 1992; 47: 403-06.
Lysell L, Anzen B. Pain control after third molar surgery-

-a comparative study of ibuprofen (Ibumetin) and a paracetamol/
codeine combination (citodon). Swed Dent J 1992; 16: 151-60.
Mitchell A, McCrea P, Inglis K, Porter G. A randomized, controlled
trial comparing acetaminophen plus ibuprofen versus
acetaminophen plus codeine plus caffeine (tylenol 3) after
outpatient breast surgery. Ann Surg Oncol 2012; 19: 3792-800.
Mitchell A, van Zanten SV, Inglis K, Porter G. A randomized
controlled trial comparing acetaminophen plus ibuprofen versus
acetaminophen plus codeine plus caffeine after outpatient general
surgery. | Am Coll Surg 2008; 206: 472-79.

110

11

112

113

114

115

116

117

118

119

120

12

—

122

124

125

126

125

128

Papoian V, Handy KG, Villano AM, et al. Randomized control trial
of opioid: versus nonopioid-based analgesia after thyroidectomy.
Surgery 2020; 167: 957-61.

Petrikovets A, Sheyn D, Chapman G, et al. Multimodal opioid-
sparing postoperative pain regimen compared with the standard
postoperative pain regimen in vaginal pelvic reconstructive surgery:
a multicenter randomized controlled trial. Am J Obstet Gynecol 2019;
221: 511e1-10.

Raeder JC, Steine S, Vatsgar TT. Oral ibuprofen versus paracetamol
plus codeine for analgesia after ambulatory surgery. Anesth Analg
2001; 92: 1470-72.

Samieirad S, Afrasiabi H, Tohidi E, et al. Evaluation of caffeine
versus codeine for pain and swelling management after implant
surgeries: a triple blind clinical trial. J Craniomaxillofac Surg 2017;
45:1614-21.

Spagnoli AM, Rizzo MI, Palmieri A, Sorvillo V, Quadrini L,
Scuderi N. A single blind controlled comparison of tramadol/
paracetamol combination and paracetamol in hand and foot
surgery. A prospective study. In Vivo 2011; 25: 291-95.

Stessel B, Theunissen M, Fiddelers AA, et al. Controlled-release
oxycodone versus naproxen at home after ambulatory surgery:
arandomized controlled trial. Curr Ther Res Clin Exp 2014; 76: 120-25.
Thibaudeau S. Acetaminophen/codeine vs acetaminophen/
ibuprofen for pain control and patient satisfaction after hand
surgery. Feb 18, 2019. https://clinicaltrials.gov/ct2/show/
nct02647788 (accessed Oct 14, 2021).

Torabinejad M, Dorn SO, Eleazer PD, et al. Effectiveness of various
medications on postoperative pain following root canal obturation.
J Endod 1994; 20: 427-31.

Vallecillo C, Vallecillo-Rivas M, Galvez R, Vallecillo-Capilla M,
Olmedo-Gaya MV. Analgesic efficacy of tramadol/dexketoprofen
versus ibuprofen after impacted lower third molar extraction:

a randomized controlled clinical trial. J Evid Based Dent Pract 2021;
published online July 28. https://d0i:10.1016/j.jebdp.2021.101618.
Walton GM, Rood JP. A comparison of ibuprofen and ibuprofen-
codeine combination in the relief of post-operative oral surgery
pain. Br Dent ] 1990; 169: 245—47.

Weinheimer K, Michelotti B, Silver J, Taylor K, Payatakes A.

A prospective, randomized, double-blinded controlled trial
comparing ibuprofen and acetaminophen versus hydrocodone and
acetaminophen for soft tissue hand procedures. | Hand Surg Am
2019; 44: 387-93.

Zuniga JR, Papas AS, Daniels SE, et al. Prevention of opioid-
induced nausea and vomiting during treatment of moderate to
severe acute pain: a randomized placebo-controlled trial
comparing cl-108 (hydrocodone 7.5 mg/acetaminophen 325 mg/
rapid-release, low-dose promethazine 12.5 mg) with conventional
hydrocodone 75 mg/acetaminophen 325 mg. Pain Med 2019;

20: 2528-38.

Bernstein DN, Houck JR, Mahmood B, et al. Minimal Clinically
important differences for PROMIS physical function, upper
extremity, and pain interference in carpal tunnel release using
region- and condition-specific PROM tools. ] Hand Surg Am 2019;
44: 635-40.

Myles PS, Myles DB, Galagher W, et al. Minimal clinically
important difference for three quality of recovery scales.
Anesthesiology 2016; 125: 39-45.

Boretsky K, Mason K. In the arms of morpheus without morphia;
mitigating the United States opioid epidemic by decreasing

the surgical use of opioids. | Clin Med 2021; 10: 1472.

Clarke HA, Manoo V, Pearsall EA, et al. Consensus statement for
the prescription of pain medication at discharge after elective adult
surgery. Can | Pain 2020; 4: 67-85.

Srivastava D, Hill S, Carty S, et al. Surgery and opioids:
evidence-based expert consensus guidelines on the perioperative
use of opioids in the United Kingdom. Br ] Anaesth 2021;

126: 1208-16.

Lorenc T, Felix L, Petticrew M, et al. Meta-analysis, complexity,
and heterogeneity: a qualitative interview study of researchers’
methodological values and practices. Syst Rev 2016; 5: 192.
Gerbershagen HJ, Aduckathil S, van Wijck AJ, Peelen LM,
Kalkman CJ, Meissner W. Pain intensity on the first day after
surgery: a prospective cohort study comparing 179 surgical
procedures. Anesthesiology 2013; 118: 934—44.

www.thelancet.com Vol 399 June 18, 2022

Downloaded for Anonymous User (n/a) at The Baruch Padeh Medical Center Poriya from ClinicalKey.com by Elsevier on July

12, 2022. For personal use only. No other uses without permission. Copyright ©2022. Elsevier Inc. All rights reserved.



Articles

129 Hill MV, McMahon ML, Stucke RS, Barth R] Jr. Wide variation 132 Wong M, Vogell A, Wright K, Isaacson K, Loring M, Morris S.
and excessive dosage of opioid prescriptions for common general Opioid use after laparoscopic hysterectomy: prescriptions, patient
surgical procedures. Ann Surg 2017; 265: 709-14. use, and a predictive calculator. Am J Obstet Gynecol 2019;

130 Glare P, Aubrey KR, Myles PS. Transition from acute to chronic 220: €1-259.
pain after surgery. Lancet 2019; 393: 1534-46. 133 Howard R, Fry B, Gunaseelan V, et al. Association of opioid

131 Larach DB, Sahara M]J, As-Sanie S, et al. Patient factors associated prescribing with opioid consumption after surgery in Michigan.
with opioid consumption in the month following major surgery. JAMA Surg 2019; 154: €184234.

Ann Surg 2021; 273: 507-15.

www.thelancet.com Vol 399 June 18,2022 2293
Downloaded for Anonymous User (n/a) at The Baruch Padeh Medical Center Poriya from ClinicalKey.com by Elsevier on July
12, 2022. For personal use only. No other uses without permission. Copyright ©2022. Elsevier Inc. All rights reserved.



	Opioid versus opioid-free analgesia after surgical discharge: a systematic review and meta-analysis of randomised trials
	Introduction
	Methods
	Search strategy and selection criteria
	Selection of studies and data extraction
	Outcomes of interest
	Risk of bias assessment
	Data analysis
	Subgroup analyses
	Certainty of evidence
	Role of the funding source

	Results
	Discussion
	Acknowledgments
	References


