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A B S T R A C T

Background

Postoperative administration of non-steroidal anti-inflammatory drugs (NSAIDs) reduces patient opioid requirements and, in turn, reduces
the incidence and severity of opioid-induced adverse events (AEs).

Objectives

To assess the analgesic eBicacy and adverse eBects of single-dose intravenous diclofenac, compared with placebo or an active comparator,
for moderate to severe postoperative pain in adults.

Search methods

We searched the following databases without language restrictions: the Cochrane Central Register of Controlled Trials (Cochrane Register
of Studies Online), MEDLINE, and Embase on 22 May 2018. We checked clinical trials registers and reference lists of retrieved articles for
additional studies.

Selection criteria

We included randomized trials that compared a single postoperative dose of intravenous diclofenac with placebo or another active
treatment, for treating acute postoperative pain in adults following any surgery.

Data collection and analysis

We used standard methodological procedures expected by Cochrane. Two review authors independently considered trials for review
inclusion, assessed risk of bias, and extracted data.

Our primary outcome was the number of participants in each arm achieving at least 50% pain relief over a four- and six-hour period.

Our secondary outcomes were time to, and number of participants using rescue medication; withdrawals due to lack of eBicacy, AEs,
and for any cause; and number of participants experiencing any AE, serious AEs (SAEs), and NSAID-related AEs. We performed a post hoc
analysis of opioid-related AEs, to enable indirect comparisons with other analyses of postoperative analgesics.

For subgroup analysis, we planned to analyze diBerent doses and formulations of parenteral diclofenac separately.

We assessed the overall quality of the evidence for each outcome using GRADE and created two 'Summary of findings' tables.
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Main results

We included eight studies, involving 1756 participants undergoing various surgeries (dental, mixed minor, abdominal, and orthopedic),
with 20 to 175 participants receiving intravenous diclofenac in each study. Mean study population ages ranged from 24.5 years to 54.5 years.
Intravenous diclofenac doses varied among and within studies, ranging from 3.75 mg to 75 mg. Five studies assessed newer formulations
of parenteral diclofenac that could be administered as an undiluted intravenous bolus. Most studies had an unclear risk of bias for several
domains and a high risk of bias due to small sample size. The overall quality of evidence for each outcome was generally low for reasons
including unclear risk of bias in studies, imprecision, and low event numbers.

Primary outcome

Three studies (277 participants) produced a number needed to treat for an additional beneficial outcome (NNTB) for at least 50% of
maximum pain relief versus placebo of 2.4 (95% confidence interval (CI) 1.9 to 3.1) over four hours (low-quality evidence). Four studies (436
participants) produced an NNTB of 3.8 versus placebo (95% CI 2.9 to 5.9) over six hours (low-quality evidence). No studies provided data for
the comparison of intravenous diclofenac with another NSAID over four hours. At six hours there was no diBerence between intravenous
diclofenac and another NSAID (low-quality evidence).

Secondary outcomes

For secondary eBicacy outcomes, intravenous diclofenac was generally superior to placebo and similar to other NSAIDs.

For time to rescue medication, comparison of intravenous diclofenac versus placebo demonstrated a median of 226 minutes for diclofenac
versus 80 minutes for placebo (5 studies, 542 participants, low-quality evidence). There were insuBicient data for pooled analysis for
comparisons of diclofenac with another NSAID (very low-quality evidence).

For the number of participants using rescue medication, two studies (235 participants) compared diclofenac with placebo. The number
needed to treat to prevent one additional harmful event (NNTp) (here, the need for rescue medication) compared with placebo was 3.0
(2.2 to 4.5, low-quality evidence). The comparison of diclofenac with another NSAID included only one study (98 participants). The NNTp
was 4.5 (2.5 to 33) for ketorolac versus diclofenac (very low-quality evidence).

The numbers of participants withdrawing were generally low and inconsistently reported (very low-quality evidence). Participant
withdrawals were: 6% (8/140) diclofenac versus 5% (7/128) placebo, and 9% (8/87) diclofenac versus 7% (6/82) another NSAID for lack of
eBicacy; 2% (4/211) diclofenac versus 0% (0/198) placebo, and 3% (4/138) diclofenac versus 2% (2/129) another NSAID due to AEs; and 11%
(21/191) diclofenac versus 17% (30/179) placebo, and 18% (21/118) diclofenac versus 15% (17/111) another NSAID for any cause.

Overall adverse event rates were similar between intravenous diclofenac and placebo (71% in both groups, 2 studies, 296 participants)
and between intravenous diclofenac and another NSAID (55% and 58%, respectively, 2 studies, 265 participants) (low-quality evidence for
both comparisons). Serious and specific AEs were rare, preventing meta-analysis.

There were suBicient data for a dose-eBect analysis for our primary outcome for only one alternative dose, 18.75 mg. Analysis of the
highest dose employed in each study demonstrated a relative benefit compared with placebo of 1.9 (1.4 to 2.4), whereas for the group
receiving 18.75 mg, the relative benefit versus placebo was 1.6 (1.2 to 2.1, 2 studies). Compared to another NSAID, the high-dose analysis
demonstrated a relative benefit of 0.9 (0.8 to 1.1), for the group receiving 18.75 mg, the relative benefit was 0.78 (0.65 to 0.93). For direct
comparison of high dose versus 18.75 mg, the proportion of participants with at least 50% pain relief was 66% (90/137) for the high-dose
arm versus 57% (77/135) in the low-dose arm. There were insuBicient data for subgroup meta-analysis of diBerent diclofenac formulations.

Authors' conclusions

The amount and quality of evidence for the use of intravenous diclofenac as a treatment for postoperative pain is low. The available
evidence indicates that postoperative intravenous diclofenac administration oBers good pain relief for the majority of patients, but further
research may impact this estimate. Adverse events appear to occur at a similar rate to other NSAIDs. InsuBicient information is available
to assess whether intravenous diclofenac has a diBerent rate of bleeding, renal dysfunction, or cardiovascular events versus other NSAIDs.
There was insuBicient information to evaluate the eBicacy and safety of newer versus traditional formulations of intravenous diclofenac.
There was a lack of studies in major and cardiovascular surgeries and in elderly populations, which may be at increased risk for adverse
events.

P L A I N   L A N G U A G E   S U M M A R Y

Single-dose intravenous diclofenac for short-term pain a4er surgery in adults

Bottom line

There is some evidence that intravenous diclofenac is eBective for reducing pain aGer surgery in adults, but it is less clear how safe it is
in this setting.

Background

Single-dose intravenous diclofenac for acute postoperative pain in adults (Review)
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Pain is common in the short term aGer surgery. Non-steroidal anti-inflammatory drugs (NSAIDs, aspirin-like drugs) are oGen given along
with opioids (such as morphine) to treat pain. However, NSAIDs may cause bleeding (e.g. at the site of an incision or wound) and injury to
the kidneys and gut. Diclofenac is an NSAID that can be given by injection into a vein (intravenously), which may be useful when patients
are not able to take medicines by mouth.

Study characteristics

In May 2018, we searched for clinical trials where intravenous diclofenac was used to treat pain aGer surgery in adults. We found eight
studies enrolling a total of 1756 people that met our requirements. The studies were similar in their design, although they were carried out
in diBerent surgeries (dental, mixed minor surgeries, abdominal, and orthopedic). The dose of intravenous diclofenac used also varied.
Intravenous diclofenac was mostly compared to placebo (a sham treatment, such as a bag of saline administered into a vein) or another
NSAID.

Key findings

We were most interested in determining the number of participants with at least half the maximum possible pain relief over four or six
hours aGer treatment. Around twice as many participants had at least half the maximum possible pain relief when they received diclofenac
versus those who received placebo. When diclofenac was compared with another NSAID, similar numbers of participants had at least half
the maximum possible pain relief. Other assessments, such as how quickly and how many participants needed rescue medication (an extra
pain medication available to study participants if the study medication is not treating the participant's pain well enough), and how many
participants withdrew from a study, also usually showed that intravenous diclofenac was better than placebo and similar to other NSAIDs.

There was insuBicient information in the studies to make a good assessment of side eBects and serious side eBects, but the rate at which
they occurred appeared to be similar among all treatments. Very few participants dropped out of the studies because of side eBects. This
is usually the case in studies where patients are only in a study for a short period of time.

Quality of the evidence

We generally rated the quality of the evidence for each assessment as low due to issues with the design of many of the studies, and low
overall numbers of people enrolled. Low-quality evidence means that further research may have an important impact on our findings.

Single-dose intravenous diclofenac for acute postoperative pain in adults (Review)
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings 1.   Intravenous diclofenac compared to placebo for acute postoperative pain in adults

Intravenous diclofenac (37.5 mg to 75 mg) compared to placebo for acute postoperative pain in adults

Patient or population: Adults (mean study ages 25 to 55 years) with acute postoperative pain after dental, mixed minor, abdominal, or orthopedic surgeries
Settings: Hospital or community
Intervention: Intravenous diclofenac (37.5 mg to 75 mg)
Comparison: Placebo

Probable outcome withOutcomes

Placebo Diclofenac

Relative effect and NNTB
or NNTH (95% CI)

No. of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Number of participants with at least
50% pain relief at 4 hours

228 per 1000 643 per 1000
(458 to 905)

RR 2.8 (2.0 to 4.0)

NNTB 2.4 (1.9 to 3.1)

277
(3 studies)

⊕⊕⊝⊝

low 1,2,3,4

 

Number of participants with at least
50% pain relief at 6 hours

336 per 1000 592 per 1000
(478 to 730)

RR 1.8 (1.4 to 2.2)

NNTB 3.8 (2.9 to 5.9)

436
(4 studies)

⊕⊕⊝⊝

low 1,2

 

Median (or mean) time to use of rescue
medication

Median: 80
minutes

Median: 226 min-
utes

Not applicable 542

(5 studies)

⊕⊕⊝⊝

low 1,5

 

Number of participants using rescue
medication over 4 to 6 hours postinter-
ventions

810 per 1000 478 per 1000
(389 to 592)

RR 0.59 (0.48 to 0.73)

NNTp 3.0 (2.2 to 4.5)

235
(2 studies)

⊕⊕⊝⊝

low 1,3

 

Number of participants reporting any
adverse event

709 per 1000 702 per 1000
(610 to 809)

RR 0.99 (0.86 to 1.1) 296
(2 studies)

⊕⊕⊝⊝

low 1,3

 

Number of participants experiencing a
serious adverse event

4 per 1000 4 per 1000
(1 to 31)

RR 1.0 (0.15 to 7.02) 472
(5 studies)

⊕⊕⊝⊝

low 1,6

Studies under-
powered to
detect these
events.

CI: confidence interval; NNTB: number needed to treat for an additional beneficial outcome; NNTH: number needed to treat for an additional harmful outcome; NNTp: num-
ber needed to treat to prevent one event; RR: risk ratio

GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect.
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Moderate quality: We are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of effect, but there is a possibility that it is substan-
tially different.
Low quality: Our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect.
Very low quality: We have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect.

1Unclear risk of bias in several domains.
2Unexplained heterogeneity.
3Total number of participants < 400.
4Large magnitude of eBect: RR > 2.
5Imprecision: unable to estimate confidence intervals due to reporting of median data.
6Very low number of events.
 
 

Summary of findings 2.   Intravenous diclofenac compared to another NSAID for acute postoperative pain in adults

Intravenous diclofenac (37.5 mg or 75 mg) compared to another NSAID for acute postoperative pain in adults

Patient or population: Adults (mean study ages 25 to 55 years) with acute postoperative pain after dental, mixed minor, abdominal, or orthopedic surgeries
Settings: Hospital or community
Intervention: Intravenous diclofenac (37.5 mg or 75 mg)

Comparison: Another NSAID

Probable outcome withOutcomes

Another NSAID Diclofenac

Relative effect and
NNTB or NNTH (95%
CI)

No. of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Number of participants with at least 50% pain
relief at 4 hours

See comment See comment Not estimable 0 See comment Assessed as
very low quali-
ty due to lack of
data.

Number of participants with at least 50% pain
relief at 6 hours

767 per 1000 721 per 1000
(637 to 813)

RR 0.94 (0.83 to 1.1) 360
(3 studies)

⊕⊕⊝⊝

low 1,2

 

Median (or mean) time to use of rescue med-
ication

Median: 255
minutes

Median: 144
minutes

Not estimable 169

(1 study)

⊕⊝⊝⊝

very low 1,2,3

 

Number of participants using rescue medica-
tion over 4 to 6 hours postinterventions

255 per 1000 470 per 1000
(266 to 830)

RR 1.8 (1.0 to 3.3)

NNTH 4.5 (2.5 to 33)

98
(1 study)

⊕⊝⊝⊝

very low 1,2,4

 

Number of participants reporting any adverse
event

577 per 1000 537 per 1000
(473 to 612)

RR 0.93 (0.82 to 1.1) 265
(2 studies)

⊕⊕⊝⊝  
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low 1,2

Number of participants experiencing a serious
adverse event

5 per 1000 5 per 1000
(1 to 32)

RR 0.94 (0.13 to 6.6) 423
(4 studies)

⊕⊕⊝⊝

low 1,5

Studies under-
powered to
detect these
events.

CI: confidence interval; NNTB: number needed to treat for an additional beneficial outcome; NNTH: number needed to treat for an additional harmful outcome; NSAID: non-
steroidal anti-inflammatory drug; RR: risk ratio

GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate quality: We are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of effect, but there is a possibility that it is substan-
tially different.
Low quality: Our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect.
Very low quality: We have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect.

1Unclear risk of bias in several domains.
2Total number of participants < 400.
3Imprecision: unable to estimate confidence intervals due to reporting of median data.
4Fewer than 400 participants in unpublished studies required to change the NNTB to an unacceptably high level of 10.
5Very low number of events.
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B A C K G R O U N D

The methodology and sections of the text in this protocol are
derived from a series of reviews published in the Cochrane Library
that assess single or combined analgesic agents for postoperative
pain, and from suggested wording from the Cochrane Pain,
Palliative and Supportive Care Review Group (Derry 2016).

Description of the condition

Patients frequently experience pain aGer surgery. Evidence
indicates that around 80% of patients experience postoperative
pain and that 75% of patients report pain of moderate or
greater severity (Chou 2016). Many patients receive suboptimal
perioperative analgesia, which aBects quality of life, functioning,
and time to recovery, and places them at risk for developing
acute postsurgical complications and persistent postsurgical pain
(Apfelbaum 2003; Chou 2016).

As noted, this review is based on a series of reviews published in the
Cochrane Library whose aim is to increase awareness of the range
of analgesics that are potentially available, and present evidence
for relative analgesic eBicacy through indirect comparisons with
placebo, in very similar trials performed in a standard manner,
with very similar outcomes, and over the same duration. Such
relative analgesic eBicacy does not in itself determine choice
of drug for any situation or person, but guides policymaking
at the local level. The series covers all analgesics licensed for
acute postoperative pain in the UK, and metamizol, which is
commonly used in Spain, Portugal, and Latin American countries.
The results have been examined in overviews of eBicacy and harm
(Moore 2015a; Moore 2015b), and related individual reviews include
ibuprofen (Derry 2009), paracetamol (acetaminophen) (Toms 2008),
ketoprofen and dexketoprofen (Barden 2009), codeine (Derry 2010),
and combinations such as ibuprofen plus paracetamol (Derry
2013a), ibuprofen plus codeine (Derry 2013b), and paracetamol
plus codeine (Toms 2009).

Description of the intervention

Acute-pain trials

Single-dose trials in acute pain are commonly short in duration,
rarely lasting longer than 12 hours. The numbers of participants are
small, allowing no reliable conclusions to be drawn about safety. To
show that the analgesic is working, it is necessary to use placebo
(McQuay 2005). There are clear ethical considerations in doing this.
These ethical considerations are addressed by using acute-pain
situations where the pain is expected to go away, and by providing
additional analgesia, commonly called rescue analgesia, if the
pain has not diminished aGer about one hour. This is reasonable,
because not all participants given an analgesic will have significant
pain relief. Approximately 18% of participants given placebo will
have significant pain relief (Moore 2006), and up to 50% may have
inadequate analgesia with active medicines. Hence, the use of
additional or rescue analgesia is important for all participants in the
trials.

Clinical trials measuring the eBicacy of analgesics in acute pain
have been standardized over many years (McQuay 2012). Trials
have to be randomized and double-blind. Typically, in the first
few hours or days aGer an operation, patients develop pain that
is moderate to severe in intensity, and will then be given the
test analgesic or placebo. Pain is measured using standard pain

intensity scales immediately before the intervention, and then
using pain intensity and pain relief scales over the following four
to six hours for shorter-acting drugs, and up to 12 or 24 hours
for longer-acting drugs. Pain relief of half the maximum possible
pain relief or better (at least 50% pain relief) is typically regarded
as a clinically useful outcome (Moore 2011a). For patients given
rescue medication, it is usual for no additional pain measurements
to be made, and for all subsequent measures to be recorded
as initial pain intensity or baseline (zero) pain relief (baseline
observation carried forward, BOCF). This process ensures that
analgesia from the rescue medication is not wrongly ascribed
to the test intervention. In some trials the last observation is
carried forward (LOCF), which gives an inflated response for the
test intervention compared to placebo, but the eBect has been
shown to be negligible over four to six hours (Moore 2005). Patients
usually remain in the hospital or clinic for at least the first six
hours following the intervention, with measurements supervised,
although they may then be allowed home to make their own
measurements in trials of longer duration.

Knowing the relative eBicacy of diBerent analgesic drugs at various
doses can be helpful (Moore 2015b).

Recommendations for non-steroidal anti-inflammatory drug
use in postoperative guidelines

Treatment guidelines for acute pain developed by major
professional organizations recommend a multimodal approach
to analgesia, which routinely includes administration of both an
opioid and one or more non-opioids, the latter of which frequently
includes a non-steroidal anti-inflammatory drug (NSAID) (Chou
2016; Macintyre 2010). Postoperative administration of NSAIDs
has been shown to reduce patient requirements for opioids and,
in turn, to reduce the incidence and severity of opioid-induced
adverse events (AEs) (Cepeda 2005). Parenteral analgesics are
required postoperatively if patients are unable to tolerate oral
medications. Until recently, the only parenteral NSAID available
in the USA and many other countries was ketorolac. Parenteral
ketorolac has demonstrated eBicacy in reducing pain and opioid
requirements (Cepeda 2005). However, its acute safety profile
includes increased risk of gastrointestinal bleeding and renal
events, particularly with use beyond five days and in at-risk
populations, thought to be due to in part to its selectivity for the
cyclooxygenase-1 (COX-1) enzyme (Feldman 1997; Strom 1996).
Parenteral formulations of the commonly used NSAIDs ibuprofen
and diclofenac have been developed, expanding the menu of NSAID
agents for treating postoperative pain in patients who require
intravenous (IV) analgesia (Daniels 2016; McCormack 2008; Scott
2012).

Parenteral diclofenac

Diclofenac, first introduced in Europe in 1973, has an established
role in the treatment of acute and chronic pain (Daniels
2016; Hoy 2016; Todd 1988). It has analgesic, antipyretic,
and anti-inflammatory properties. In its oral formulation, it
has demonstrated limited eBicacy in the treatment of acute
postoperative pain (Derry 2015). A parenteral formulation of
diclofenac has been available outside of the USA for several
decades (Gan 2012). Due to diclofenac’s poor solubility, this
formulation contains the solubilizing agents benzyl alcohol and
propylene glycol. The use of these solubilizers further necessitates
that the drug be administered intramuscularly; or if administered
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intravenously, that it be further diluted and buBered (with
sodium bicarbonate) before administration via slow infusion
over 30 to 120 minutes, in order to prevent venous irritation.
These added steps may delay analgesia, potentially limiting
this formulation’s role in acute postoperative pain management.
Recently developed formulations of parenteral diclofenac employ
hydroxypropyl-β-cyclodextrin (HPβCD) as a solubility enhancer.
These formulations do not require further dilution or buBering and
may be administered as bolus IV (Dyloject) or subcutaneous (Akis,
Dicloin) injections (Hoy 2016).

How the intervention might work

Non-steroidal anti-inflammatory drugs inhibit COX isoenzymes 1
and 2, thereby reducing the formation of prostaglandins that
are responsible for pain and inflammation at a site of injury or
disease (FitzGerald 2001). In addition to their peripheral eBects,
NSAIDs act in the spinal cord and central nervous system to reduce
pain even when inflammation is not present. They also act upon
inflammatory pathways other than those involving COX. Diclofenac
shares these properties, and additionally is thought to increase
β-endorphin levels and inhibit the N-methyl-D-aspartate (NMDA)
pathway (Gan 2010).

Inhibition of COX may also play a role in the AE profile of NSAIDs.
Non-steroidal anti-inflammatory drugs account for more reports
of drug toxicity than any other agents (Hawkey 2002). Risk factors
for toxicity include dose, duration of therapy, patient age, and
pre-existing renal impairment. At least two forms of COX are
expressed in tissues: COX-1 is responsible for the production
of prostaglandins that play a predominately protective role in
the gastrointestinal tract, vascular system, and kidneys, and
for the production of thromboxane A2, which is responsible
for platelet aggregation and vasoconstriction (FitzGerald 2004);
COX-2 is expressed constitutively only in the central nervous
system and kidneys, but in other organs it is induced aGer
trauma (including surgery) and inflammation. Inhibition of the
production of protective prostaglandins and thromboxane may
lead to gastrointestinal, hematological, cardiovascular, and renal
AEs. Postoperative patients are at greater risk of developing NSAID-
induced acute kidney injury as they may be volume depleted,
as are the elderly, who rely on prostaglandins to maintain renal
function. Non-steroidal anti-inflammatory drugs that selectively
inhibit the COX-2 isoenzyme or that have a balanced COX-1/COX-2
profile may reduce the incidence of gastrointestinal bleeding and
interfere less with platelet aggregation in comparison to NSAIDs
that are selective for COX-1 (such as ketorolac) (FitzGerald 2001;
FitzGerald 2004). Conversely, NSAIDs that are selective for COX-2
may increase the risk of a cardiovascular event. Non-steroidal anti-
inflammatory drugs may also occasionally produce liver damage,
particularly with long-term use (APS 2008).

Why it is important to do this review

The recent reformulation of parenteral diclofenac has led to a
renewed interest in the use of this agent in the perioperative
setting. The newer formulation may provide a more rapid onset
of analgesia than traditional formulations. In theory, diclofenac’s
balanced COX-1/COX-2 profile may reduce the risk of development
of acute postoperative AEs as observed with ketorolac, such
as gastrointestinal bleeding. Studies in healthy volunteers have
suggested a reduced risk of platelet dysfunction compared with
COX-1 selective NSAIDs (Bauer 2010), and pooled analyses of

safety data from clinical trials have demonstrated a reduction
in the rate of thrombophlebitis versus traditional formulations
of parenteral diclofenac, and similar rates of renal dysfunction
to placebo (Colucci 2009; Daniels 2016). However, no systematic
reviews to date have assessed the eBicacy or safety of this agent.

O B J E C T I V E S

To assess the analgesic eBicacy and adverse eBects of single-
dose intravenous diclofenac, compared with placebo or an active
comparator, for moderate to severe postoperative pain in adults.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included randomized controlled trials with at least 10
participants randomly allocated to each treatment group and
double-blind assessment of participant outcomes. We included
multiple-dose studies if appropriate data from the first dose were
available, and cross-over studies provided that data from the first
phase were presented separately or could be obtained.

We excluded:

• review articles, case reports, and clinical observations;

• studies of experimental pain;

• studies of less than four hours' duration or studies that did not
present data over four to six hours postdose;

• studies where pain was not patient-reported.

For postpartum pain, we included studies if the pain investigated
was due to episiotomy or Caesarean section irrespective of the
presence of uterine cramps; we excluded studies investigating pain
due to uterine cramps alone.

We required full journal publication, with the exception of online
clinical trial results, summaries of otherwise unpublished clinical
trials, and abstracts with suBicient data for analysis.

Types of participants

We included studies of adults (aged 18 years and above) with
established postoperative pain of moderate to severe intensity
following day surgery or inpatient surgery. For studies using a visual
analogue scale (VAS) (see Glossary: Appendix 1), we considered that
pain intensity of greater than 30 mm equates to pain of at least
moderate intensity (Collins 1997).

Types of interventions

Diclofenac, administered as a single IV dose, for the relief of
acute postoperative pain, and compared to placebo or any active
comparator.

Types of outcome measures

Primary outcomes

• Participants achieving at least 50% pain relief over a four- to six-
hour period.

Secondary outcomes

• Median (or mean) time to use of rescue medication.
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• Number of participants using rescue medication over a four- to
six-hour period.

• Withdrawals due to lack of eBicacy, AEs, and for any cause.

• Participants experiencing any AE.

• Participants experiencing any serious AE (SAE). Serious adverse
events typically include any untoward medical occurrence
or eBect that at any dose results in death, is life-
threatening, requires hospitalization or prolongation of existing
hospitalization, results in persistent or significant disability
or incapacity, is a congenital anomaly or birth defect, is an
'important medical event' that may jeopardize the patient,
or may require an intervention to prevent one of the above
characteristics or consequences.

• Specific AEs, particularly renal dysfunction, cardiovascular
events, bleeding, and thrombophlebitis.

In addition, we performed a post hoc analysis of AEs that might
be considered to be related to opioid use, in an attempt to
enable indirect comparisons with other analyses of postoperative
analgesics. A reduction in opioid requirements with an eBective
analgesic may, in turn, reduce the incidence of opioid-induced side
eBects. We assessed the following opioid-related AEs:

• nausea;

• vomiting;

• nausea and vomiting;

• pruritus;

• respiratory depression;

• sedation;

• urinary retention;

• allergic reaction/rash.

Search methods for identification of studies

Electronic searches

We searched the following databases without language
restrictions.

• The Cochrane Central Register of Controlled Trials (CENTRAL) via
the Cochrane Register of Studies Online on 22 May 2018.

• MEDLINE & Medline in Process (via Ovid) 1946 to May, week 2,
2018.

• Embase (via Ovid) 1974 to 2018, week 21.

MeSH or equivalent and text word terms were used. Searches were
tailored to individual databases. The search strategies for MEDLINE,
CENTRAL, and Embase are in Appendix 2, Appendix 3, and Appendix
4, respectively.

Searching other resources

We searched the US National Institutes of Health Ongoing
Trials Register ClinicalTrials.gov (www.clinicaltrials.gov) and the
World Health Organization (WHO) International Clinical Trials
Registry Platform (ICTRP) (apps.who.int/trialsearch/) for ongoing
or completed trials on 22 May 2018. In addition, we checked
reference lists of reviews and retrieved articles for additional
studies and performed citation searches on key articles. We
contacted experts in the field for unpublished and ongoing
trials. We contacted study authors where necessary for additional
information.

Data collection and analysis

Selection of studies

We performed each stage of study selection in duplicate and
checked for agreement between us. We determined eligibility
by reading the abstract of each study identified by the search.
We eliminated studies that clearly did not satisfy the inclusion
criteria, and we obtained full copies of the remaining studies. Two
review authors (a combination of two of EM, MF, and RS) read
these studies independently and reached agreement by discussion.
Where agreement could not be reached, the third review author
adjudicated. We did not anonymize the studies in any way before
assessment.

We have included a PRISMA flow chart, which shows the status of
identified studies (Moher 2009), as recommended in Section 11.2.1
of the Cochrane Handbook for Systematic Reviews of Intervention
(Higgins 2011). We included studies in the review irrespective of
whether measured outcome data were reported in a 'usable' way.

Data extraction and management

Two review authors (a combination of two of EM, MF, and RS)
independently extracted data using a standardised form and
checked for agreement before entry into Review Manager 5
(RevMan 2014). We collated multiple reports of the same study, so
that each study, rather than each report, was the unit of interest
in the review. We collected information about the included studies
(e.g. study methods, study population, baseline pain intensity) in
suBicient detail to complete a 'Characteristics of included studies'
table.

Assessment of risk of bias in included studies

Two review authors (a combination of EM, MF, and RS)
independently assessed risk of bias for each study, using applicable
criteria outlined in Chapter 8 of the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011), and adapted
from those used by the Cochrane Pregnancy and Childbirth Group,
with any disagreements resolved by discussion. We completed a
'Risk of bias' table for each included study using the 'Risk of bias'
tool in Review Manager 5 (RevMan 2014).

We assessed the following for each study.

• Random sequence generation (checking for possible selection
bias). We assessed the method used to generate the allocation
sequence as: low risk of bias (any truly random process, e.g.
random number table; computer random number generator);
unclear risk of bias (method used to generate sequence not
clearly stated). We excluded studies using a non-random process
(e.g. odd or even date of birth; hospital or clinic record number).

• Allocation concealment (checking for possible selection bias).
The method used to conceal allocation to interventions prior to
assignment determines whether intervention allocation could
have been foreseen in advance of, or during, recruitment, or
changed aGer assignment. We assessed the methods as: low risk
of bias (e.g. telephone or central randomization; consecutively
numbered, sealed, opaque envelopes); unclear risk of bias
(method not clearly stated). We excluded studies that did not
conceal allocation (e.g. open list).

• Blinding of participants and personnel (checking for possible
performance bias). We assessed the methods used to blind
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study participants and personnel from knowledge of which
intervention a participant received. We assessed methods
as: low risk of bias (study states that it was blinded and
describes the method used to achieve blinding, such as identical
tablets matched in appearance or smell, or a double-dummy
technique); unclear risk of bias (study states that it was blinded
but does not provide an adequate description of how this was
achieved). We excluded studies that were not double-blind.

• Blinding of outcome assessment (checking for possible
detection bias). In this review, pain-related outcomes were self
assessed, so that the same considerations apply to detection
bias as performance bias.

• Incomplete outcome data (checking for possible attrition bias
due to the amount, nature, and handling of incomplete outcome
data). We assessed the methods used to deal with incomplete
data as: low risk (less than 10% of participants did not complete
the study or used BOCF analysis or both); unclear risk of
bias (used LOCF analysis); high risk of bias (used 'completer'
analysis).

• Selective reporting (checking for reporting bias). We assessed
whether primary and secondary outcome measures were
prespecified and whether these were consistent with those
reported. We assessed reporting of results as having low risk of
bias (e.g. the study protocol was available and all of the study’s
prespecified outcomes of interest in the review were reported
in the prespecified way; the study protocol was not available
but it is clear that published reports included all expected
outcomes, including those that were prespecified); high risk of
bias (e.g. not all of the study’s prespecified primary outcomes
were reported; one or more primary outcomes were reported
using measurements, analysis methods, or subsets of data that
were not prespecified); or unclear risk of bias (information
insuBicient to permit judgement of ‘low risk’ or ‘high risk’).

• Size of study (checking for possible biases confounded by small
size). We assessed studies as being at low risk of bias (200
participants or more per treatment arm); unclear risk of bias (50
to 199 participants per treatment arm); high risk of bias (fewer
than 50 participants per treatment arm).

Measures of treatment e<ect

We used risk ratio (RR) to establish statistical diBerence, and
number needed to treat for an additional beneficial outcome
(NNTB) and pooled percentages as absolute measures of eBect.

We used the following terms to describe adverse outcomes in terms
of harm or prevention of harm.

• When significantly fewer adverse outcomes occurred with
treatment than with control (placebo or active), we used the
term 'number needed to treat to prevent one additional harmful
event' (NNTp).

• When significantly more adverse outcomes occurred with
treatment compared with control (placebo or active), we used
the term 'number needed to treat for an additional harmful
outcome' (NNTH).

Unit of analysis issues

We accepted only randomization of the individual participant.
When two or more active treatment arms were compared with a
placebo arm within the same meta-analysis, we avoided double-
counting of participants in the placebo arm by splitting the total

number between the active arms. If we identified multiple-dose
studies, we used data for the most commonly used dose only. For
cross-over studies, we used data from the first treatment phase.

Dealing with missing data

The only likely issue with missing data in these studies was
from imputation using LOCF when a participant requests rescue
medication. It has previously been shown that this does not aBect
results for up to six hours aGer taking study medication (Moore
2005). Where large amounts of data were missing, we reported this
in our review and assessed such results with caution. Where papers
reported results using more than one method of imputation, we
analyzed data using the primary method reported and performed
sensitivity analysis by entering data from secondary methods. We
also attempted to assess diBerences between intervention groups
in reasons for missing data and how these diBerences might have
biased results.

Assessment of heterogeneity

We assessed statistical heterogeneity by visually examining forest
plots and quantified it using the I2 statistic. The I2 statistic is a
reliable and robust test to quantify heterogeneity, since it does not
depend on the number of trials or on the between-study variance.
I2 measures the extent of inconsistency among studies’ results, and
can be interpreted as the proportion of total variation in study
estimates that is due to heterogeneity rather than sampling error.
An I2 value of greater than 50% is considered to indicate substantial
heterogeneity (Deeks 2011).

Assessment of reporting biases

To assess the impact of reporting bias we considered the number of
additional participants needed in studies with zero eBect (relative
benefit of one) required to change the NNTB for all statistically
significant outcomes to an unacceptably high level (in this case
the arbitrary NNTB of 10) (Moore 2008). Where this number was
less than 400 (equivalent to four studies with 100 participants
per comparison, or 50 participants per group), we considered
the results to be susceptible to publication bias and therefore
unreliable (low-quality evidence).

We also attempted to mitigate the potential for publication bias by
searching clinical trial websites, as noted above, and by contacting
the manufacturers of parenteral diclofenac for an internal reference
list of completed studies.

Data synthesis

For eBicacy analyses, we used the number of participants in each
treatment group who were randomized, received medication, and
provided at least one postbaseline assessment. For safety analyses,
we used the number of participants randomized to each treatment
group who took the study medication.

For the primary outcome (participants achieving at least 50% pain
relief over a four- to six-hour period), if numbers were not reported
directly, we converted the mean total pain relief (TOTPAR), or
summed pain intensity diBerence (SPID), VAS TOTPAR, or VAS SPID
(see Glossary: Appendix 1) values for the active and placebo groups
in each study to %maxTOTPAR or %maxSPID by division into the
calculated maximum value (Cooper 1991). We then calculated the
proportion of participants in each treatment group who achieved
at least 50%maxTOTPAR using verified equations (Moore 1996;
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Moore 1997a; Moore 1997b), and converted these proportions into
the number of participants achieving at least 50%maxTOTPAR by
multiplying by the total number of participants in the treatment
group. We used this information on the number of participants with
at least 50%maxTOTPAR for active and placebo groups to calculate
RR and NNTB.

We accepted the following pain measures for the calculation of
TOTPAR or SPID (in order of priority: see Appendix 1).

• 5-point categorical pain relief scales with comparable wording
to 'none,' 'slight,' 'moderate,' 'good,' and 'complete.'

• 4-point categorical pain intensity scales with comparable
wording to 'none,' 'mild,' 'moderate,' and 'severe.'

• VAS for pain relief.

• VAS for pain intensity.

If none of these measures was available, we planned to use the
number of participants reporting 'very good or excellent' on a 5-
point categorical global scale with the wording 'poor,' 'fair,' 'good,'
'very good,' and 'excellent' for the number of participants achieving
at least 50% pain relief (Collins 2001).

For each treatment group, we extracted the number of participants
using rescue medication and the number reporting treatment-
emergent AEs.

If there were suBicient data, we calculated RR estimates with
95% confidence intervals (CIs) using the Mantel-Haenszel method
and a fixed-eBect model in Review Manager 5 (RevMan 2014). We
calculated NNTB and NNTH with 95% CIs using the pooled number
of events and the method of Cook and Sackett (Cook 1995). We
assumed a statistically significant diBerence from control when the
95% CI of the RR did not include the number one.

Quality of evidence

Two review authors (EM, MF) independently rated the quality
of evidence for each outcome. We used the GRADE approach
to assess the quality of evidence using GRADEpro GDT soGware
(GRADEpro GDT 2015), and the guidelines provided in Section 12.2
of the Cochrane Handbook for Systematic Reviews of Interventions
(Appendix 5) (Higgins 2011). We reported our judgements on the
quality of evidence in 'Summary of findings' tables.

We paid particular attention to:

• inconsistency, where point estimates vary widely across studies
or CIs of studies show minimal or no overlap (Guyatt 2011);

• potential for publication bias, based on the amount of
unpublished data required to make the result clinically
irrelevant (Moore 2008).

In addition, there may be circumstances where the overall rating
for a particular outcome needs to be adjusted as recommended by
GRADE guidelines (Guyatt 2013a). For example, if there were so few
data that the results were highly susceptible to the random play of
chance, or if studies use LOCF imputation in circumstances where

there were substantial diBerences in AE withdrawals, one would
have no confidence in the result, and would need to downgrade
the quality of the evidence by three levels, to very low quality. In
circumstances where there were no data reported for an outcome,
we reported the level of evidence as very low quality (Guyatt 2013b).

'Summary of findings' table

We included 'Summary of findings' tables as set out in the Cochrane
Pain, Palliative and Supportive Care Review Group author guide
(PaPaS 2012), and recommended in Chapter 11 of the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011),
to present the main findings in a transparent and simple tabular
format. In particular, we included key information concerning the
quality of evidence (using GRADE), the magnitude of eBect of the
interventions examined, and the sum of available data on the
outcomes of at least 50% of maximum pain relief over four to
six hours; median (or mean) time to use of rescue medication;
participants using rescue medication within four to six hours;
participants with at least one AE; and participants with an SAE.

Subgroup analysis and investigation of heterogeneity

If there were suBicient data, we planned to analyze diBerent
doses separately. We also planned to analyze diBerent formulations
of parenteral diclofenac separately. We determined significant
diBerences between diBerent doses or formulations using the z test
(Tramèr 1997), if appropriate.

Sensitivity analysis

For meta-analyses with an I2 score of greater than 50%, we re-
analyzed data using a random-eBects model.

R E S U L T S

Description of studies

See Characteristics of included studies; Characteristics of excluded
studies; Characteristics of studies awaiting classification; and
Characteristics of ongoing studies tables.

Results of the search

Our literature search yielded 2616 references from CENTRAL, 2053
references from MEDLINE, and 1180 studies from Embase (a total
of 3704 aGer de-duplication). We reviewed the abstracts associated
with these references and identified 64 potentially relevant studies,
determining that the remaining references clearly did not meet our
inclusion criteria. AGer full-text review, we excluded 54 studies that
did not meet our inclusion criteria. In addition, we were unable
to find information regarding blinding for Kumar 2016, despite
attempting to contact the study authors, and have assigned this
study to Studies awaiting classification.

Our search of clinical trial websites yielded 22 ongoing or
completed trials from ClinicalTrials.gov and 102 studies from the
WHO ICTRP. From these, we found one potentially relevant ongoing
study (Figure 1) (NCT03493490).
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Figure 1.   Study flow diagram.
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Figure 1.   (Continued)

 
Included studies

Eight studies fulfilled our inclusion criteria (Christensen 2011; Gan
2012; Garcia 1997; Leeson 2007; Maroo 2013; Seymour 2000; Sneyd
2007; SteBen 1994).

One trial was conducted in Argentina (Garcia 1997), one in
Germany (SteBen 1994), one in India (Maroo 2013), three in
the UK (Leeson 2007; Seymour 2000; Sneyd 2007), and two in
the USA (Christensen 2011; Gan 2012). Total enrollment ranged
from 39 to 353 participants, with the number of participants
in each study receiving diclofenac ranging from 20 to 175,
placebo 19 to 76, and another NSAID 29 to 82. Where reported,
mean study population ages ranged from 24.5 years, in Leeson
2007, to 54.5 years, in Garcia 1997. The ages of participants
generally reflected the type of surgical procedure, for example
studies using a dental model enrolled younger participants.
Four studies enrolled participants undergoing dental surgery
(Christensen 2011; Leeson 2007; Seymour 2000; Sneyd 2007), with
participants in Seymour 2000 and Sneyd 2007 administered general
anesthesia; two studies enrolled participants undergoing mixed
minor/day surgeries (Garcia 1997; Maroo 2013); and single studies
assessed participants undergoing abdominal, Gan 2012, and minor
orthopedic, SteBen 1994, procedures.

Where reported, all studies were funded in part or entirely by the
manufacturers of one of the interventions. Two studies did not
report funding (Garcia 1997; SteBen 1994).

Study designs were similar: participants received one of the
assigned interventions aGer reporting moderate to severe pain
postoperatively, and outcomes such as pain relief, pain intensity
diBerence, or time to use of rescue medication were assessed. The
exception was the study by SteBen 1994, where participants had
ready access to an opioid via patient-controlled analgesia aGer
receiving their assigned intervention, and opioid consumption was
the primary outcome.

Diclofenac doses varied among and within studies, ranging from
3.75 mg to 75 mg. The most commonly administered dose was
75 mg (Christensen 2011; Garcia 1997; Leeson 2007; Maroo 2013;
Seymour 2000; SteBen 1994). Three studies assessed more than one
dose (Christensen 2011; Gan 2012; Seymour 2000).

The formulation of diclofenac also varied among and within
studies. Three studies employed traditional formulations that
required further dilution and slow infusion (over 20 to 30 minutes)
(Garcia 1997; Sneyd 2007; SteBen 1994). Five studies employed
newer formulations that could be administered as an IV bolus
without further dilution, in addition to or instead of traditional
formulations (Christensen 2011; Gan 2012; Leeson 2007; Maroo
2013; Seymour 2000). Four of the five studies employed a
formulation with the solubilizing agent HPβCD (Christensen 2011;
Gan 2012; Leeson 2007; Seymour 2000), and one study employed
a formulation that was only described as propylene glycol-free
(Maroo 2013). Two of the studies directly compared the new
formulation with a traditional formulation (Leeson 2007; Maroo
2013).

Comparator arms included participants administered placebo
(Leeson 2007; Seymour 2000; Sneyd 2007), an alternative
parenteral NSAID (Garcia 1997), or both (Christensen 2011; Gan
2012; SteBen 1994). Additionally, one study included two additional
arms, administering doses of GR79236X (4 mcg/kg or 10 mcg/kg),
an experimental adenosine agonist (Sneyd 2007).

Studies awaiting classification

The manuscript for Kumar 2016 states that participants were
blinded, but there is no mention of investigator blinding. This study
compared a single postoperative dose of 75 mg of intravenous
diclofenac with a single dose of 100 mg of intravenous tramadol
in patients undergoing elective surgery. The authors reported that
tramadol provided a longer duration of analgesia (undefined)
versus diclofenac (5.54 ± 0.78 h versus 5.45 ± 0.54 h, P = 0.001), but
that the time to onset of analgesia (undefined) was shorter in the
diclofenac group (3.32 ± 0.90 min, P = 0.001) than in the tramadol
group (4.84 ± 0.99 min). The mean pain score aGer 30 minutes was
lower in the diclofenac group (P = 0.001) but at no other time points.
Nausea, vomiting, and drowsiness occurred more frequently in
participants receiving tramadol.

Ongoing studies

One randomized controlled trial, found on ClinicalTrials.gov, is
expected to be completed 31 January 2019 (NCT03493490). It aims
to enroll 72 participants post-cruciate ligament repair or total knee
replacement, and administer intravenous diclofenac, diclofenac
plus orphenadrine, or placebo, and follow participants for 48 hours
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postoperatively. Its primary outcome is total opioid use via patient-
controlled analgesia in the first 24 hours aGer interventions are
administered.

Excluded studies

FiGy-four studies did not meet all of our inclusion criteria (Figure
1). Common reasons included wrong route of administration,
pre- or intraoperative times of intervention administration, or
multiple-dose studies that did not report data separately for
the first dose. Of the last, four publications reported data
related to assessment of a novel formulation of diclofenac that
employed the same solubilizing agent, HPβCD, as described in
Included studies (Daniels 2013; Daniels 2016; Gan 2016; Gan 2017).
These publications merit mention as they describe studies that
enrolled large numbers of participants and were similarly designed,
enabling pooling of both eBicacy and safety data. One of the studies

included in the pooled analysis met our inclusion criteria (Gan
2012), and one did not, as it was a multiple-dose study without
separate data reported for the first dose (Daniels 2013). Analysis
of 608 participants who received at least one dose of HPβCD
diclofenac (interventions were administered either as a single dose
or every 6 hours for up to 5 days) demonstrated a reduction in
opioid requirements versus both placebo and ketorolac (P < 0.005
for all comparisons) (Gan 2017). In the same population, pooled
analysis of safety events demonstrated that renal AEs (assessed by
examining treatment-emergent AEs and changes in postoperative
blood urea nitrogen and serum creatinine levels) were rare in all
treatment groups (Daniels 2016); cardiovascular events were also
rare and comparable to placebo (Gan 2016).

Risk of bias in included studies

Our findings are summarized in Figure 2 and Figure 3.
 

Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Allocation

Random sequence generation

All studies reported that they were randomized, and all but
one described adequate methods of randomization, that is via

computer-generated numbers or a table of random numbers.
Garcia 1997 did not describe how participants were randomized.
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Allocation concealment

Only one study described adequate allocation concealment
(Seymour 2000), via a central randomization process. In most of the
remaining studies, allocation concealment was not mentioned.

Blinding

Three studies described adequate methods of blinding both
investigators and participants (Christensen 2011; Garcia 1997;
Leeson 2007), with Garcia 1997 stating that the interventions were
indistinguishable from each other. Christensen 2011 and Garcia
1997 described the methods used to ensure blinding in suBicient
detail for us to believe that neither the investigator nor the study
participant would have been able to discriminate interventions
based on their appearance. We assessed four studies as having
an unclear risk of bias, either because they did not describe
methods of blinding in any way, or because their descriptions
were inadequate for us to determine whether investigators or
participants would have been able to distinguish interventions.
Lastly, we assessed one study, Maroo 2013, as having a high risk of
bias, as the diBerent interventions were administered as either a
bolus or short infusion, yet there was no mention of employing a
double-dummy technique.

Incomplete outcome data

We assessed the majority of studies as having an unclear risk of
attrition bias, primarily because they did not describe how missing
data were imputed. We assessed only two studies as having a low
risk of bias (Gan 2012; Maroo 2013). In Gan 2012 , an intention-
to-treat analysis was employed, and worst observation carried
forward (WOCF) used to impute missing data for the primary
endpoint. For Maroo 2013, the authors reported that all participants
completed the study and reported data at each time point.

Selective reporting

Only one study had a low risk of reporting bias (Sneyd 2007). While
a protocol was not available for this study, all outcomes listed in
its methods section were reported in full in the results section. We
assessed one study as having a high risk of bias (SteBen 1994).
The data for this study’s primary outcome were reported at several
time points not mentioned in the methods section. Conversely,
secondary outcomes described in the methods section were not
reported in the results. We assessed the remaining studies as
having unclear risk of bias, mostly due to incomplete reporting of
secondary outcomes.

Other potential sources of bias

The major threat to reliability was the small size of the studies. We
assessed four studies as having a high risk of bias, as they had at
least one arm that enrolled fewer than 50 participants (Christensen
2011; Garcia 1997; Sneyd 2007; SteBen 1994). We assessed the
remaining studies as having an unclear risk due to sample size. The
highest number of participants in a single arm was 175, in Maroo
2013 .

E<ects of interventions

See: Summary of findings 1 Intravenous diclofenac compared
to placebo for acute postoperative pain in adults; Summary of
findings 2 Intravenous diclofenac compared to another NSAID for
acute postoperative pain in adults

See Summary of findings 1 for outcomes for the main comparison,
diclofenac versus placebo, and Summary of findings 2 for the
comparison of diclofenac versus another NSAID.

All eight included studies provided usable data for analysis.
However, we did not use all data in meta-analysis, either because
there was only one study for a given outcome, or there were too
few participants or events for a given outcome. We used none of the
data from Maroo 2013 in any meta-analysis, as the study compared
two diBerent formulations of IV diclofenac without including a
placebo group. The only other study to compare two diBerent
formulations of diclofenac, Leeson 2007, did not appear to include
the same formulations as Maroo 2013, therefore pooling of data
between the two studies was not possible.

Proportion of participants achieving at least 50%
postoperative pain relief over a four- to six-hour period

No study reported numbers of participants achieving this outcome
directly. We derived numbers, using the equations described earlier
(Data synthesis), from tables or figures. Gan 2012 reported the
proportion of participants with at least 30% pain relief; we used this
as a surrogate value.

Diclofenac versus placebo

Three studies (277 participants) compared diclofenac 75 mg,
Leeson 2007; Seymour 2000, or 50 mg, Sneyd 2007, with placebo
over four hours post-administration of interventions.

• The proportion of participants with at least 50% pain relief with
diclofenac was 65% (91/141, range 54% to 77%).

• The proportion of participants with at least 50% pain relief with
placebo was 23% (31/136, range 6% to 38%).

• The relative benefit of treatment compared with placebo was
2.8 (95% confidence interval (CI) 2.0 to 4.0); the number needed
to treat for an additional beneficial outcome (NNTB) for one
additional participant to benefit compared with placebo was 2.4
(95% CI 1.9 to 3.1) (Analysis 1.1).

Four studies (436 participants) compared diclofenac 75 mg,
Christensen 2011; Seymour 2000, 50 mg, Sneyd 2007, or 37.5
mg, Gan 2012, with placebo over six hours post-administration of
interventions.

• The proportion of participants with at least 50% pain relief with
diclofenac was 60% (135/225, range 50% to 70%).

• The proportion of participants with at least 50% pain relief with
placebo was 34% (71/211, range 4% to 55%).

• The relative benefit of treatment compared with placebo was
1.8 (95% CI 1.4 to 2.2); the NNTB for one additional participant
to benefit compared with placebo was 3.8 (95% CI 2.9 to 5.9)
(Analysis 1.2).

We assessed the quality of evidence for this outcome as low.
We downgraded quality based on unclear risk of bias for
several domains among the included studies and unexplained
heterogeneity among studies. In addition, there was a low total
number of participants in the analysis over four hours; however, we
upgraded quality at this time point due to the large magnitude of
eBect, that is a risk ratio (RR) of 2.8.
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Diclofenac versus another NSAID

No studies provided data for the comparison of intravenous
diclofenac with another NSAID over four hours. We therefore
assessed the quality of evidence as very low.

Three studies (360 participants) included comparisons of
diclofenac 75 mg, Christensen 2011; Garcia 1997, or 37.5 mg, Gan
2012, with another NSAID over six hours.

• The proportion of participants with at least 50% pain relief with
diclofenac was 72% (132/184, range 59% to 89%).

• The proportion of participants with at least 50% pain relief with
another NSAID was 77% (135/176, range 68% to 85%).

• The relative benefit of treatment compared with another NSAID
was 0.9 (95% CI 0.8 to 1.1); the diBerence was not statistically
significant (Analysis 2.1).

We assessed the quality of evidence for this outcome as low at this
time point, based on unclear risk of bias for several domains among
the included studies and the low total number of participants
analyzed.

Time to use of rescue medication

This outcome examined the time from taking study medication
to use of rescue medication. A longer time to use of rescue
medication indicates a longer duration of analgesia from the
assigned intervention. Not all studies reported relevant data; of
those that did, all reported median times to remedication, rather
than means.

Diclofenac versus placebo

For the comparison of intravenous diclofenac versus placebo, the
median time to use of rescue medication was 226 minutes for
diclofenac and 80 minutes for placebo (5 studies, 542 participants)
(Christensen 2011; Gan 2012; Leeson 2007; Seymour 2000; Sneyd
2007).

In almost all of these studies, time to rescue was statistically
significantly longer in those participants assigned to diclofenac.
Christensen 2011 reported that both IV diclofenac and IV ketorolac
achieved statistically significantly longer times to rescue than
placebo at all doses (P < 0.05). Median time to rescue for those
in the diclofenac 75 mg group was 6 hours 2 minutes versus 1
hour 9 minutes in the placebo group. Gan 2012 reported median
times to rescue for diclofenac of 2:24 hours (95% CI 1:50 to 4:23
hours, P = 0.0574 versus placebo) versus 2:07 hours (95% CI 1:15
to 2:40 hours) in the placebo group and 4:15 hours (95% CI 3:05 to
not estimable, P = 0.0007 versus placebo) in the ketorolac group.
Leeson 2007 reported that median times to rescue medication
for those receiving HPβCD diclofenac and polyethylene glycol and
benzyl alcohol (PG-BA) diclofenac were 6 hours 26 minutes and 6
hours 32 minutes, respectively, compared with 1 hour 4 minutes
for those receiving placebo. Both diclofenac formulations were
superior to placebo (P < 0.001) and were similar to each other.
Seymour 2000 reported that participants receiving diclofenac IV 75
mg waited significantly (P < 0.001) longer to use rescue medication
than those assigned to placebo: median 62 minutes (95% CI 33 to
219 minutes) versus 50 minutes (95% CI 33 to 178 minutes). Lastly,
Sneyd 2007 reported that median times to rescue morphine were
363 minutes for participants receiving diclofenac 50 mg versus 62
minutes for those receiving placebo (P = 0.002).

We judged the quality of evidence as low, based on risk of bias in
the included studies and imprecision of findings.

Diclofenac versus another NSAID

There were insuBicient data for pooled analysis for comparisons of
diclofenac with another NSAID. Only one study reported data (Gan
2012): the time to use of rescue medication was 144 minutes in
those receiving 37.5 mg of IV diclofenac versus 255 minutes in those
receiving 30 mg of IV ketorolac.

We therefore judged the quality of evidence as very low.

Number of participants using rescue medication over a four- to
six-hour period

This outcome assessed the need for rescue analgesia in the period
immediately aGer administering the assigned interventions.

Diclofenac versus placebo

Two studies (235 participants) included comparisons of diclofenac
with placebo (Christensen 2011; Seymour 2000).

• The proportion of participants using rescue medication with
diclofenac was 48% (57/119, range 47% to 49%).

• The proportion of participants using rescue medication with
placebo was 81% (94/116, range 80% to 82%).

• The relative benefit of treatment compared with placebo was
0.59 (95% CI 0.48 to 0.73); the number needed to treat to
prevent one additional harmful event (NNTp) for one additional
participant not to need to use rescue medication compared with
placebo was 3.0 (95% CI 2.2 to 4.5) (Analysis 1.3).

We judged the quality of evidence for this outcome as low, due to
unclear risk of bias for several domains among the included studies
and the low total number of participants analyzed.

Diclofenac versus another NSAID

Only one study provided usable data for diclofenac versus another
NSAID (Christensen 2011).

• The proportion of participants using rescue medication with
diclofenac 75 mg was 47% (24/51).

• The proportion of participants using rescue medication with
ketorolac 30 mg was 26% (12/47).

• The relative risk of diclofenac compared with ketorolac was 1.84
(95% CI 1.04 to 3.25); the NNTp for one additional participant not
to need to use rescue medication was 4.5 (95% CI 2.5 to 33) for
ketorolac versus diclofenac (Analysis 2.2).

We judged the quality of evidence for this outcome as very low,
due to unclear risk of bias for several domains among the included
studies and the low total number of participants analyzed. We
assessed the low total number of participants analyzed as being
a contributing factor to imprecision. In addition, we assessed the
findings for this outcome to be at high risk of publication bias. Data
from additional unpublished studies demonstrating zero eBect
with only 120 participants would be suBicient to render the NNTp
more than 10, that is clinically insignificant.
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Withdrawals due to lack of e<icacy, adverse events, and for
any cause

Numbers of participants withdrawing were generally low, and
reasons for withdrawal were inconsistently reported. We therefore
judged the quality of evidence for these outcomes to be very low.

Diclofenac versus placebo

• The proportion of participants withdrawing due to lack of
eBicacy was 6% (8/140) with diclofenac versus 5% (7/128) with
placebo (Analysis 1.4; participants = 268; studies = 2).

• The proportion of participants withdrawing due to AEs was 2%
(4/211) with diclofenac versus 0% (0/198) with placebo (Analysis
1.5; participants = 409; studies = 4). The four withdrawals all
occurred in one study (Gan 2012), and only one was suspected
as being treatment-related (peripheral edema).

• The proportion of participants withdrawing for any cause was
11% (21/191) with diclofenac versus 17% (30/179) with placebo
(Analysis 1.6; participants = 370; studies = 4). The majority of
withdrawals occurred in one study (Gan 2012), primarily due to
participants' requests.

Diclofenac versus another NSAID

• The proportion of participants withdrawing due to lack of
eBicacy was 9% (8/87) with diclofenac versus 7% (6/82) with
another NSAID (Analysis 2.3; participants = 169; studies = 1) (Gan
2012).

• The proportion of participants withdrawing due to AEs was 3%
(4/138) with diclofenac versus 2% (2/129) with another NSAID
(Analysis 2.4; participants = 267; studies = 2).

• The proportion of participants withdrawing for any cause was
18% (21/118) with diclofenac versus 15% (17/111) with another
NSAID (Analysis 2.5; participants = 229; studies = 2). The vast
majority of withdrawals occurred in one study (Gan 2012),
primarily due to participants' requests.

Participants experiencing any adverse event

Not all studies reported the number of participants experiencing
any AE. The time over which AEs were measured varied. In one
multiple-dose study (Gan 2012), AEs were measured through the
end of the study (five to nine days aGer baseline observations).

Diclofenac versus placebo

Two studies (296 participants) included comparisons of diclofenac
with placebo (Gan 2012; Seymour 2000).

• The proportion of participants reporting an AE with diclofenac
was 71% (110/155).

• The proportion of participants reporting an AE with placebo was
71% (100/141).

• The relative benefit of treatment compared with placebo was
0.99 (95% CI 0.86 to 1.14); the NNTH was not calculated (Analysis
1.7).

Diclofenac versus another NSAID

Two studies reported the number of participants experiencing any
AE (Gan 2012; Garcia 1997). Seventy-four of 135 participants (55%)
receiving diclofenac experienced an AE versus 75 of 130 (58%)
receiving ketorolac (Analysis 2.6).

We assessed the quality of evidence for both comparisons as low,
based on unclear risk of bias in several domains for the included
studies, and the low total number of participants for each analysis.

Participants experiencing any serious adverse event

Serious AEs were rare overall, preventing meta-analysis (Analysis
1.8; Analysis 2.7). We assessed the quality of evidence for this
outcome as low, based on the very low event rates and unclear risk
of bias for several domains in the included studies.

Seven studies reported incidence of SAEs (Christensen 2011; Gan
2012; Garcia 1997; Leeson 2007; Maroo 2013; Sneyd 2007; SteBen
1994). Only one participant administered diclofenac suBered an
SAE (SteBen 1994). The participant experienced a reduction in
oxygen saturation to less than 90% at seven hours postdosing.
However, in this study participants had free access to opioids
via patient-controlled analgesia. Respiratory depression is a
recognized side eBect of opioid use. One participant receiving
placebo experienced an SAE (Christensen 2011), appendicitis,
which was deemed unrelated to therapy. One participant
administered ketorolac experienced an abdominal hematoma (Gan
2012), which was thought to possibly be treatment-related.

Specific adverse events

Methods of assessment and the reporting of specific AEs were
inconsistent across studies, as was the time over which the
information was collected. Our AEs of interest (renal dysfunction,
cardiovascular events, bleeding, and thrombophlebitis) occurred
infrequently in all groups, therefore data were insuBicient for meta-
analysis. As with our analysis of SAEs, we assessed the quality of
evidence to be low.

Renal dysfunction

Only one incidence of renal dysfunction was reported (Leeson
2007). This occurred in a participant receiving placebo and was
defined as an increase in serum creatinine (data not specified)
(Analysis 1.9; Analysis 2.8).

Cardiovascular events

In the three studies that reported cardiovascular events (Gan 2012;
Garcia 1997; Leeson 2007), 2% (4/188) of participants receiving
diclofenac experienced an event versus 5% (7/128) of participants
receiving placebo and 4% (5/130) of those receiving another NSAID.
In the one study in which cardiovascular events occurred (not
defined), none were considered to be treatment-related (Gan 2012).
Comparisons between diclofenac and placebo or another NSAID
were not statistically diBerent (Analysis 1.10; Analysis 2.9).

Bleeding

In the two studies that compared diclofenac with placebo (Gan
2012; Leeson 2007), 4% of participants (6/140) receiving diclofenac
experienced clinically significant bleeding versus 5% (6/128) of
those receiving placebo (Analysis 1.11).

In the two studies comparing diclofenac with another NSAID (Gan
2012; Garcia 1997), 4% of participants (5/135) receiving diclofenac
experienced clinically significant bleeding versus 4% (5/130) of
those receiving another NSAID (Analysis 2.10).
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Thrombophlebitis

In those studies that assessed thrombophlebitis, the majority
employed a six-point scale (grade 0 = "no reaction" to grade 5 =
"thrombosis with overt infection") and defined events as occurring
in participants with a score of more than 1.

In the three studies that compared diclofenac with placebo
(Christensen 2011; Gan 2012; Leeson 2007), 3% of participants
(6/191) receiving diclofenac experienced thrombophlebitis versus
6% (10/179) of those receiving placebo (Analysis 1.12).

In the three studies comparing diclofenac with another NSAID
(Christensen 2011; Gan 2012; Garcia 1997), 2% of participants
(3/186) receiving diclofenac experienced an event versus 3%
(6/181) of those receiving another NSAID (Analysis 2.11).

Opioid-related events

We also performed a post hoc analysis of AEs that might be
considered to be related to opioid use. There were insuBicient
data for any pooled analysis when comparing diclofenac with
another NSAID. There were suBicient data for meta-analysis for two
outcomes, nausea and vomiting, when comparing diclofenac with
placebo.

Three studies (401 participants) compared rates of nausea with
diclofenac versus placebo (Gan 2012; Leeson 2007; Seymour 2000).

• The proportion of participants reporting nausea with diclofenac
was 17% (36/208, range 2% to 25%).

• The proportion of participants reporting nausea with placebo
was 25% (48/193, range 8% to 38%).

• The relative benefit of treatment compared with placebo
was 0.68 (95% CI 0.47 to 0.99); the NNTp for one additional
participant not to report nausea compared with placebo was
12.5 (95% CI 6.3 to > 100) (Analysis 1.13).

The same three studies (401 participants) compared rates of
vomiting with diclofenac versus placebo.

• The proportion of participants experiencing an incidence of
vomiting with diclofenac was 6% (13/208, range 0% to 12%).

• The proportion of participants experiencing an incidence of
vomiting with placebo was 13% (25/193, range 6% to 17%).

• The relative benefit of treatment compared with placebo
was 0.49 (95% CI 0.26 to 0.91); the NNTp for one additional
participant not to experience vomiting compared with placebo
was 14.3 (95% CI 7.7 to 100) (Analysis 1.14).

Subgroup analysis, sensitivity analysis, and investigation of
heterogeneity

Where there were suBicient data, we analyzed the eBect of diBerent
doses separately. Doses assessed within and among studies doses
ranged from 3.75 mg to 75 mg. The most commonly administered
dose was 75 mg (Christensen 2011; Garcia 1997; Leeson 2007;
Maroo 2013; Seymour 2000; SteBen 1994). We used the highest dose
assessed in each study for our initial analysis. There were suBicient
data for a dose-eBect analysis for our primary outcome for only
one alternative dose, 18.75 mg (Christensen 2011; Gan 2012). We
compared participants receiving 18.75 mg with placebo, another
NSAID, and with the higher dose of diclofenac for the number of
participants with at least 50% pain relief at six hours.

• For the two included studies, the high-dose analysis (75 mg
in Christensen 2011 and 37.5 mg in Gan 2012) demonstrated
a relative benefit of treatment compared with placebo of 1.9
(95% CI 1.4 to 2.4), whereas for the group receiving 18.75 mg of
diclofenac, the relative benefit versus placebo was 1.6 (95% CI
1.2 to 2.1) (Analysis 1.15).

• In comparison to another NSAID, the high-dose analysis
demonstrated a relative benefit of 0.9 (95% CI 0.8 to 1.1),
whereas for the group receiving 18.75 mg, the relative benefit
was 0.78 (95% CI 0.65 to 0.93) (Analysis 2.12).

• For the direct comparison of high-dose versus low-dose
diclofenac (18.75 mg), the proportion of participants with at
least 50% pain relief was 66% (90/137) in the high-dose arm
versus 57% (77/135) in the low-dose arm. The relative benefit of
high-dose versus low-dose diclofenac was 1.2 (95% CI 1.0 to 1.4),
that is the diBerence was not statistically significant (Analysis
3.1).

We also planned to analyze diBerent formulations of parenteral
diclofenac separately. There were insuBicient data for subgroup
meta-analysis. Two studies performed head-to-head analyses of
diBerent formulations. Leeson 2007 compared a novel formulation
of diclofenac (Dyloject) that was administered as a small-volume
IV bolus, with the traditional formulation (Voltarol), which was
infused over 30 minutes. For our primary outcome, the proportion
of participants with at least 50% pain relief over four hours was
77% (41/53) for participants receiving the new formulation versus
68% (34/50) for those receiving the traditional formulation. In
addition, 6% (3/53) of participants experienced thrombophlebitis
(as defined above) in the bolus group versus 12% (6/50) of those
receiving the longer infusion. Similarly, Maroo 2013 compared a
reduced-volume propylene-glycol-free formulation (Dynapar AQ),
administered as an IV bolus over 5 to 60 seconds, with the
traditional formulation (Voveran), diluted to 100 mL to 500 mL,
buBered with sodium bicarbonate, and infused over 30 minutes.
For our primary outcome, the proportion of participants with
at least 50% pain relief over four hours was 69% (121/175) for
participants receiving the new formulation versus 63% (110/175)
for those receiving the traditional formulation. In addition, only
2 of 175 participants (1%) experienced thrombophlebitis in the
bolus group versus 27% (47/175) in the group receiving the longer
infusion.

For meta-analyses with an I2 score of greater than 50%, we re-
analyzed the data using a random-eBects model. Two analyses
that had previously demonstrated superiority of diclofenac over
placebo were now no longer statistically significant (Analysis 1.1;
Analysis 1.15). For Analysis 1.1, the number of participants with at
least 50% pain relief at six hours, one of the studies, Seymour 2000,
had a higher rate of events in the placebo group than the other
two studies (Leeson 2007; Sneyd 2007). The reasons for this higher
rate in the placebo group are unclear. All three studies employed
a dental model, that is third molar extraction. Leeson 2007 and
Seymour 2000 both administered 75 mg of diclofenac to the active
group, whereas Sneyd 2007 administered 50 mg. Residual eBects of
general anesthesia may account for higher rates in placebo groups,
but participants in Sneyd 2007 also received general anesthesia and
a higher intraoperative opioid dose than Seymour 2000. Participant
withdrawal criteria and imputation of missing data may have
contributed to higher placebo rates. In Seymour 2000, participants
using rescue analgesia during the first hour were excluded from the
study; however, it is unclear how many participants were excluded
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for this reason. For those taking remedication aGer one hour, LOCF
was employed. For Analysis 1.15, which assessed the number of
participants with at least 50% pain relief for the lower diclofenac
dose of 18.75 mg, we included two studies: Christensen 2011 and
Gan 2012. Gan 2012 had a much higher event rate in the placebo
group than Christensen 2011. This may be due to the diBerent
surgical models (Gan 2012 abdominal, Christensen 2011 dental) or
the residual eBects of general anesthesia in Gan 2012 (Christensen
2011 employed local anesthesia), or both.

D I S C U S S I O N

Summary of main results

We found eight studies for inclusion in this review. Study designs
were similar, in that most required participants to report moderate
to severe pain postoperatively before being assigned to one of
the planned intervention groups. Most were single-dose studies
that measured pain relief or pain intensity diBerence aGer an
intervention was administered. Doses of diclofenac varied among
studies, although the most commonly employed dose was 75
mg, that is the dose used in clinical practice. Some studies
compared multiple doses. In addition, diBerent formulations
of parenteral diclofenac were employed in some studies, with
newer formulations being produced with the aim of ease of
administration, faster onset of action, and a lower incidence
of thrombophlebitis than traditional formulations. Despite the
similarity of study designs, considerable heterogeneity existed in
many of the pooled analyses. There were no obvious explanations
for the diBerences in event rates among studies. There were
insuBicient data to draw conclusions regarding diBerences in
eBicacy or safety based on dose or formulation. The results of the
studies available for parenteral diclofenac suggest that it is superior
to placebo and similar to other NSAIDs, with respect to analgesic
eBect, and that it has a similar safety profile to both. However, the
quality of evidence across outcomes was generally low, primarily
due to the low number of participants and events and unexplained
heterogeneity among studies.

E<icacy

Analysis of our primary outcome, participants achieving at least
50% maximum pain relief, demonstrated that diclofenac was
superior to placebo and similar to other NSAIDs. Analysis of low-
dose versus higher-dose diclofenac did not demonstrate a dose-
response eBect, although this was based on data from only two
studies. The relative benefit of diclofenac compared with placebo
over four hours was 2.8 (95% CI 2.0 to 4.0). Almost three times
as many participants achieved at least 50% pain relief in the
diclofenac group compared with those receiving placebo. The
NNTB for one additional participant to benefit compared with
placebo was 2.4 (95% CI 1.9 to 3.1), which indirectly compares
favorably with oral analgesics used in the same setting (Moore
2011b), and similarly to 20 mg of parenteral parecoxib, the only
other parenteral NSAID to be analyzed in a Cochrane Review of
postoperative pain (Lloyd 2009). Of note, parecoxib is not available
in the USA. The relative benefit at six hours was slightly less (RR
1.8, 95% CI 1.4 to 2.2), suggesting that the analgesic eBect of
diclofenac starts to decline aGer four hours. Parenteral diclofenac
also demonstrated lower (i.e. superior) NNTBs at four and six hours
versus those found in a Cochrane Review of parenteral formulations
of paracetamol (acetaminophen) for postoperative pain, where
NNTBs were 5 and 6 at four and six hours, respectively (McNicol

2016). Direct comparison of diclofenac with other NSAIDs within
this review suggested similar eBicacy (RR 0.94, 95% CI 0.83 to 1.06),
but subgroup analysis where a lower dose of 18.75 mg of diclofenac
was compared with parenteral ketorolac demonstrated statistical
inferiority (RR 0.78, 95% CI 0.65 to 0.93), suggesting that lower doses
may be less eBective.

For secondary eBicacy outcomes, median time to remedication
was longer, and the number of participants requesting rescue
analgesia was lower (NNTp 3.0, 95% CI 2.2 to 4.5) in those receiving
diclofenac versus those receiving placebo. There were insuBicient
data to analyze these outcomes in head-to-head comparisons with
another NSAID. Lastly, there were insuBicient data to perform
pooled analyses of the number of participants withdrawing from a
trial due to lack of eBicacy.

Safety

Total AE rates were very similar to those with placebo and
with other NSAIDs. There was a lack of data for our planned
analyses of specific AEs associated with NSAID use, that is
renal dysfunction, cardiovascular events, and bleeding, as well
as for thrombophlebitis, a recognized issue with parenteral
diclofenac use. This no doubt reflects the relative infrequency
with which these events occur, particularly in studies of short
duration. Limited data from two studies that compared rates of
thrombophlebitis with newer formulations of diclofenac versus
traditional formulations suggest that rates are lower with newer
formulations (Leeson 2007; Maroo 2013). Data from the one study
that compared rates of bleeding with diclofenac versus ketorolac
did not show a diBerence, therefore the hypothesis that the
balanced COX-1/COX-2 profile of diclofenac results in a reduced rate
of bleeding versus the COX-1 specific ketorolac was not confirmed
in this review (Gan 2012).

We performed a post hoc analysis of AEs associated with opioid use
to assess whether a reduction in requirement for rescue analgesia
(typically an opioid) in turn resulted in a reduction in the rate
of occurrence of these events. There were statistically significant
reductions in the rates of nausea and vomiting when diclofenac
was compared to placebo, but insuBicient data for any other
comparison. This may be due to studies not actively assessing
opioid-induced side eBects.

Only one participant experienced an SAE, respiratory depression,
when administered diclofenac, and this was unlikely to be related
to the intervention (SteBen 1994).

Lastly, withdrawals due to AEs were vary rare in all groups, again
reflecting the acute nature of such studies.

Overall completeness and applicability of evidence

The primary limitation of our review was the small number of
studies, participants, and events for most analyses. The limited
data prevented us from interpreting safety data in particular with
any confidence.

Included studies reported data from comparisons of diclofenac
with both placebo and with active controls that are routinely
used to treat postoperative pain. The studies covered a range of
commonly performed surgeries, but no studies were performed in
patients undergoing major or cardiovascular surgeries. The lack
of studies in major surgeries may explain the lack of data with
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respect to reduction in opioid consumption and opioid-induced
AEs, as opioids would be a major component of the postoperative
regimen in more invasive procedures. The lack of studies in
cardiovascular surgeries is perhaps not surprising given guidelines
from regulatory organizations that recommend avoiding NSAIDs in
patients undergoing coronary artery bypass surgery (Jenkins 2005).

The mean age of participants across studies indicates that few
elderly participants were assessed. The lack of data is unfortunate,
given evidence suggesting AE rates related to acute NSAID use are
notably higher in this population (Strom 1996).

Quality of the evidence

When assessing the quality of findings using GRADE, we generally
ranked the quality of the evidence as low across all eBicacy and
safety outcomes, as shown in Summary of findings 1 and Summary
of findings 2. 'Low quality' means that our confidence in the
eBect estimate is limited, and the true eBect may be substantially
diBerent from the estimate of the eBect. Many individual studies
had unclear risk of bias for issues such as incomplete outcome
data, selective reporting, and small size, and none of the trials
was unequivocally at low risk of bias for all criteria. The lack
of clarity regarding many of the risks of bias may be due to
the reporting standards of journals rather than any fundamental
flaws in the methodology of the studies, in which case we
would assess the quality of evidence as being moderate. For the
outcomes for which we were able to perform pooled analysis, we
further downgraded the quality of evidence due to issues with
imprecision, unexplained heterogeneity between studies, and low
overall numbers of participants and events.

Potential biases in the review process

We attempted to minimize the potential for publication bias related
to unpublished or unidentified studies by assessing clinical trial
registries and multiple databases, respectively. In addition, we
assessed the impact publication bias may have on our findings.

For analysis of our primary outcome of pain relief, we used the
number of participants with 30% pain relief, rather than at least
50% pain relief, for one study (Analysis 1.2; Analysis 2.1) (Gan
2012), as these were the only data available for this study. Not
surprisingly, more participants achieved at least 30% pain relief
in this study than the proportion of those achieving at least 50%
in the other studies included in these analyses. However, NNTBs
for 30% and 50% pain relief have been shown to be similar over
six hours when eBective analgesics are compared with placebo
(Moore 1997c; Moore 2005), given that event rates tend to change
proportionally in both groups when diBerent cutpoints of pain relief
are measured.

We did not assess time to onset of analgesia as an eBicacy outcome.
One study of a newer diclofenac formulation demonstrated a faster
onset of analgesia with this formulation than with the traditional
formulation that required slow infusion (Leeson 2007). This may be
important to patients.

We are not aware of any other potential biases.

Agreements and disagreements with other studies or
reviews

There are not, to our knowledge, any other systematic reviews
of IV diclofenac for postoperative pain. Derry 2015 conducted a
systematic review and meta-analysis of single doses of various
formulations of oral diclofenac for postoperative pain, assessing
similar outcomes to our review. They found similar results for
eBicacy, including an NNTB of 2.1 (95% CI 1.9 to 2.5) for
diclofenac potassium 50 mg for the proportion of participants
with at least 50% of maximum pain relief over four to six hours
postinterventions. Unlike our review, the majority of included
studies employed a dental model. It has been suggested that
NSAIDs appear to be more eBective in dental models than in
other postoperative models, although this has not been confirmed
(Barden 2004). However, four of the studies used in our analyses
of pain relief versus placebo also employed the dental model,
suggesting that oral and IV diclofenac may have similar eBicacy,
although this does not account for situations in which the enteral
route is not available. Safety analyses also had similar findings, that
is events occurred too infrequently to enable any firm conclusions
to be made about either formulation's side eBect profile.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

For adults with moderate to severe postoperative pain

The amount and quality of evidence for the use of diclofenac for
treating postoperative pain is low. The evidence we have indicates
that postoperative administration of diclofenac oBers good pain
relief for the majority of patients, but further research may
impact this estimate. Adverse events appear to occur at a similar
rate to other non-steroidal anti-inflammatory drugs (NSAIDs), but
information is insuBicient to assess whether diclofenac has a
diBerent rate of bleeding, renal dysfunction, or cardiovascular
events when compared with other NSAIDs. We have insuBicient
information to confirm that newer formulations of diclofenac are
more eBective and safer than traditional formulations.

For clinicians

The amount and quality of evidence for the use of diclofenac
for treating postoperative pain is low. The evidence we have
indicates that postoperative administration of diclofenac oBers
good pain relief for the majority of patients, but further research
may impact this estimate. Adverse events appear to occur at
a similar rate to other NSAIDs, but information is insuBicient
to assess whether diclofenac has a diBerent rate of bleeding,
renal dysfunction, or cardiovascular events when compared with
other NSAIDs. We have insuBicient information to confirm that
newer formulations of diclofenac are more eBective and safer than
traditional formulations.

For policymakers

The amount and quality of evidence for the use of diclofenac for
treating postoperative pain in is low, and policymakers should
exercise caution when recommending its use in postoperative
guidelines. The evidence we have indicates that postoperative
administration of diclofenac oBers good pain relief for the majority
of patients, but further research may impact this estimate. Adverse
events appear to occur at a similar rate to other NSAIDs, but
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information is insuBicient to assess whether diclofenac has a lower
rate of bleeding, renal dysfunction, or cardiovascular events when
compared with other NSAIDs. We have insuBicient information to
confirm that newer formulations of diclofenac are more eBective
and safer than traditional formulations.

For funders

The amount and quality of evidence for the use of diclofenac
for treating postoperative pain is low. The evidence we have
indicates that postoperative administration of diclofenac oBers
good pain relief for the majority of patients, but further research
may impact this estimate. Adverse events appear to occur at a
similar rate to other NSAIDs, but information is insuBicient to
assess whether diclofenac has a lower rate of bleeding, renal
dysfunction, or cardiovascular events when compared with other
NSAIDs. We also have insuBicient information to confirm that
newer, more expensive formulations of diclofenac are more
eBective and safer than traditional formulations, or that any
potential diBerences in eBicacy (pain relief, time to onset of
analgesia, requirement for rescue analgesia), safety (rate of
thrombophlebitis), or administration costs (no requirement for
dilution, quicker administration) translate to a lower overall cost
of therapy. Similarly, it is unclear whether the increased cost of
parenteral formulations of diclofenac versus oral formulations is
oBset by increased eBectiveness and reduced overall costs.

Implications for research

General

While more studies are required to be able to more accurately
estimate eBicacy and safety of parenteral diclofenac, there is a lack
of studies specifically in major and cardiovascular surgeries and in
elderly populations.

Design

The studies included in our review were designed to detect
diBerences in eBicacy between interventions. However, further
studies that compare diBerent doses of diclofenac may establish
whether doses lower than those currently employed are equally
eBective. Serious adverse events and adverse events associated
with NSAIDs were rare or very rare. Epidemiological studies may
more accurately determine the adverse profile of diclofenac in this
setting.

Outcomes

Endpoints and the pain scoring scales used to assess them in these
studies have been extensively validated. The majority of studies
assessed pain relief aGer administration of each intervention,
an outcome shown to be clinically important to patients. While
the cost of newer formulations of parenteral diclofenac varies
between (and in some cases within) countries, it is typically
considerably higher than older formulations or oral formulations.
Studies conducting cost-benefit analyses may determine whether
this increased cost is oBset by increased eBectiveness and reduced
overall costs.
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Characteristics of included studies [ordered by study ID]

 

Study characteristics

Methods Randomized, double-blind, placebo and active controlled, parallel, single dose, multicenter. Efficacy
monitored over 24 h postintervention; safety monitored over 9 days postintervention. Intervention ad-
ministered at first report of moderate to severe postoperative pain.

Participants Type of surgery: third molar extraction (1 or more extractions, 1 of which was a fully or partially impact-
ed mandibular third molar requiring bone removal)

Diclofenac 3.75 mg, 9.4 mg, 18.75 mg, 37.5 mg, and 75 mg groups

Entered/completing: 51/51 for each group

Age (mean, SD): not reported

Sex (male, %): not reported

Placebo group

Entered/completing: 51/51

Age (mean, SD): not reported

Sex (male, %): not reported

Ketorolac group

Entered/completing: 47/47

Age (mean, SD): not reported

Sex (male, %): not reported

Interventions Diclofenac: 3.75 mg, 9.4 mg, 18.75 mg, 37.5 mg, or 75 mg single IV bolus injection over 15 seconds

Christensen 2011 
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Placebo: unspecified solution administered in same manner

Ketorolac: 30 mg administered in same manner

Outcomes Primary (as specified in study): TOTPAR over 0 h to 6 h in the ITT population

Secondary:

• Time-specific pain relief (VAS and categorical)

• Peak pain relief (VAS and categorical)

• SPID over 0 to 2, 0 to 4, 0 to 6, 0 to 8, 0 to 10, 0 to 12, and 0 to 24 hours (VAS and categorical)

• Time-specific PID (VAS and categorical)

• Peak PID (VAS and categorical)

• Summed pain relief intensity differences (SPRID) over 0 to 2, 0 to 4, 0 to 6, 0 to 8, 0 to 10, 0 to 12, and
0 to 24 hours (VAS and categorical)

• Time to administration of rescue medication

• Proportion of patients requiring rescue medication

• Time to meaningful pain relief

• Time to perceptible pain relief

• Patient global evaluation

• Safety

Source of funding Javelin Pharmaceuticals, Inc., Cambridge, MA (manufacturers of IV diclofenac, now Hospira, Inc., Lake
Forest, IL following acquisition in 2010)

Were treatment groups
comparable at baseline?

Yes: demographic (age, sex, ethnic origin, height, weight) and clinical (degree of molar impaction, sur-
gical time and trauma, baseline pain) variables

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk “computer-generated randomization schedule”

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants,
personnel and outcome
assessors

Low risk “A third party doser who had no contact with patients except when dosing ad-
ministered study treatment prepared the syringe with appropriate study treat-
ment using a blind label within 1 hour of dosing”

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Intention-to-treat analysis performed on all participants for both efficacy and
safety. Methods of data imputation not described.

Selective reporting (re-
porting bias)

Unclear risk All outcomes specified in methods reported in results. Data and SDs not re-
ported for all dose levels for every outcome.

Sample size High risk 51 participants each in diclofenac group and placebo group, and 47 partici-
pants in ketorolac group

Christensen 2011  (Continued)
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Study characteristics

Methods Multicenter, multiple-dose, multiple-day, randomized, double-blind, active- and placebo-controlled,
parallel-group phase 3 study. Efficacy assessed through Day 5 or discharge. Safety assessed 30 days
postbaseline. Intervention administered when participant reported moderate to severe postoperative
pain within 6 hours of completing surgery.

Participants Type of surgery: abdominal or pelvic (hysterectomy, general abdominal, inguinal hernia, myomectomy,
partial colectomy, general pelvic, salpingo-oophorectomy, ventral hernia, other)

Mean baseline VAS 67 to 70/100 and comparable among groups; paracetamol/opioids/other NSAIDs/
PCA not permitted; short-acting barbiturates or benzodiazepines were allowed with sufficient washout
prior to assessment; rescue medication was available (IV morphine 5 to 7.5 mg).

Diclofenac group

Entered/completing: 87/68

Age (mean, SD): 43.3 ± 10.83

Sex (male, %): 19 (21.8%)

Placebo group

Entered/completing: 76/57

Age (mean, SD): 42.8 ± 9.66

Sex (male, %): 15 (19.7%)

Ketorolac group

Entered/completing: 82/67

Age (mean, SD): 42.9 ± 11.42

Sex (male, %): 15 (18.3%)

Interventions Diclofenac: 37.5 mg/1 mL IV bolus administered when participant reported moderate to severe post-
operative pain within 6 hours of completing surgery. Doses repeated every 6 h until end of study or par-
ticipant withdrawal.

Placebo: as with diclofenac. Nature of placebo not specified.

Ketorolac: 30 mg/1 mL as with diclofenac

Outcomes Primary (as specified in study): SPID 0 to 48 h post-first dose of study drug

Secondary:

• SPID over 0 to 24 h

• TOTPAR for the 0- to 24- and 0- to 48-hour intervals (0 to 72, 0 to 96, and 0 to 120 hours as well, if data
permitted)

• Proportion of patients with clinically meaningful (≥ 30%) reduction in pain intensity (vs baseline, using
0-to-100-millimeter VAS)

• PID at each scheduled assessment

• Time from administration of study drug to administration of rescue medication

• Frequency and amount of rescue medication

• Patient-reported global evaluation of the study drug at 24 and 48 hours on a 5-point categorical scale
(“excellent,” “very good,” “good,” “fair,” and “poor”)

Safety: physical exam, labs, vitals, ECG, thrombophlebitis, AEs

Gan 2012 
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Source of funding Javelin Pharmaceuticals, Inc., Cambridge, MA (manufacturers of IV diclofenac, now Hospira, Inc., Lake
Forest, IL following acquisition in 2010)

Were treatment groups
comparable at baseline?

Yes: demographic (age, sex, ethnicity, height, weight) and surgical (time to first doses of intervention,
surgical procedure, baseline pain intensity) variables

Notes Rescue medication (bolus IV morphine 5 mg, titrated up to 7.5 mg after 30 min if analgesia was inade-
quate) was available upon patient request, up to once every 3 hours any time after administration of
the initial dose of study drug, but participants were encouraged to wait at least 1 hour after study med-
ication injection.

Data from 37.5 mg diclofenac dose (highest in the study) chosen for all outcomes.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated random code

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants,
personnel and outcome
assessors

Unclear risk “Clinical staB and patients were blinded to study drug assignment”. No further
details

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Intention-to-treat population. For pain intensity and pain relief, if rescue med-
ication was administered within 3 h of the next scheduled assessment, WOCF
from the preceding 6 hours. If the assessments needed to do this were unavail-
able, assessments were imputed using BOCF. For withdrawals due to AEs or
lack of efficacy, BOCF.

Selective reporting (re-
porting bias)

Unclear risk Protocol available on ClinicalTrials.gov. All prespecified outcomes reported in
full except PID for each stated time point and grade of thrombophlebitis.

Sample size Unclear risk Diclofenac N = 87

Placebo N = 76

Ketorolac N = 82

Gan 2012  (Continued)

 
 

Study characteristics

Methods Double-blind, randomized, active controlled, parallel group, single dose in participants with mild to se-
vere postoperative pain

Interventions administered once participants were able to report pain postoperatively (Aldrete anes-
thesia recovery scale score of 9 or 10).

Participants Type of surgery: minor ambulatory (saphenectomies, ligament surgeries, variceal resection of varices,
arthroscopies)

Diclofenac group

Garcia 1997 
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Entered/completing: 48/47?

Age (mean, SD): 54.5 ± 14.0

Sex (male, %): not reported

Lysine clonixinate group

Entered/completing: 48/47?

Age (mean, SD): 50.7 ± 16.8

Sex (male, %): not reported

Interventions Diclofenac: 75 mg single dose in 150 mL normal saline over 15 minutes after first postoperative pain re-
port

Lysine clonixinate: 200 mg as with diclofenac

Outcomes Primary (as specified in study): VAS and categorical pain intensity at 1, 3, and 6 hours postinterventions

Secondary:

Participant’s overall evaluation of pain control (total, partial, or zero) and tolerance (good, fair, or poor)

AEs

Source of funding Not reported

Were treatment groups
comparable at baseline?

Yes: demographics (age, weight, height) and clinical (duration of surgery and anesthesia, vitals signs,
baseline pain)

Notes 3 participants in lysine clonixinate group reported only mild pain at baseline.

No mention of use of rescue medication

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not described

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants,
personnel and outcome
assessors

Low risk Ampoules described as being indistinguishable from each other and both par-
ticipant and researcher were blinded to interventions.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk No mention of ITT analysis or how missing data were imputed. It appears that
1 participant in each group did not supply data at 3 h and 6 h postintervention.

Selective reporting (re-
porting bias)

Unclear risk Participant’s overall evaluation of tolerance assessed but not reported. All oth-
er outcomes reported in full.

Sample size High risk 48 participants in each arm

Garcia 1997  (Continued)
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Study characteristics

Methods Double-blind, double dummy, randomized controlled, single dose, single center. Efficacy assessed up
to 12 h postdose. Interventions administered after first report of moderate to severe pain.

Participants Type of surgery: removal of impacted third molars

Diclofenac HPβCD group

Entered/completing: 53/53

Age (mean, SD): 25.7 ± 4.6

Sex (male, %): 24, 45.3%

Placebo group

Entered/completing: 52/51

Age (mean, SD): 24.8 ± 3.6

Sex (male, %): 19, 36.5%

Diclofenac PG-BA group

Entered/completing: 50/49

Age (mean, SD): 24.5 ± 4.0

Sex (male, %): 19, 38.0%

Interventions Diclofenac HPβCD: 75 mg/2 mL bolus (Dyloject) single dose after first report of moderate to severe
pain (≥ 50 mm on a 0-to-100-millimeter VAS)

Placebo: an immediate bolus or 30-minute infusion (nature of placebo solution not described)

Diclofenac PG-BA: diclofenac sodium 75 mg/3 mL (Voltarol) as a 30-minute infusion as with diclofenac
HPβCD

Outcomes Primary (as specified in study): superiority of HPβCD diclofenac sodium to placebo and non-inferiority
of HPβCD diclofenac sodium to PG-BA diclofenac sodium according to TOTPAR over 4 h on a VAS scale

Secondary:

• Categorical TOTPAR over 4 h; VAS and categorical TOTPAR up to 8 h

• Other standard measures of pain intensity and relief

• Patient global evaluation

• Time to request for first rescue medication

Safety: vital signs and physical examination, including thrombophlebitis (6-point scale, 0 = no reaction
to 5 = palpable swelling or thrombosis beyond the length of the cannula, with infection), laboratory
analyses

Source of funding Javelin Pharmaceuticals, Inc., Cambridge, MA (manufacturers of IV diclofenac, now Hospira, Inc., Lake
Forest, IL following acquisition in 2010)

Were treatment groups
comparable at baseline?

Yes: demographic (age, sex, ethnic origin) and clinical (VAS pain intensity at baseline, time to dosing)
variables

Notes Study compared 2 different formulations of IV diclofenac in addition to placebo.

Leeson 2007 
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Mean baseline pain intensity 66 to 68 (SD 10 to 11); dosing initiated on average 2 to 3 hours post-
surgery.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Permuted blocks based on a block size of 3

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants,
personnel and outcome
assessors

Low risk Double-dummy technique, with each participant receiving a 30-minute IV in-
fusion of a clear, colorless solution of either active drug or placebo through a
cannula placed in 1 arm. As soon as this infusion began, participants also re-
ceived an IV bolus of a clear, colorless solution containing either active drug or
placebo through a cannula in the other arm.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Only 2 dropouts for reasons likely unrelated to interventions. Methods of im-
puting missing data not described.

Selective reporting (re-
porting bias)

Unclear risk Secondary outcomes not fully described in methods section. Categorical TOT-
PAR over 4 h described in methods but not reported in results.

Sample size Unclear risk Diclofenac HPβCD, N = 53

Placebo, N = 52

Diclofenac PG-BA, N = 50

Leeson 2007  (Continued)

 
 

Study characteristics

Methods Randomized, multicenter, double-blind, single-dose phase III study. Study period of 12 h. Interventions
administered postoperatively when participant reported moderate to severe pain (≥ 4/10 on a 0-to-10
VAS).

Participants Type of surgery: elective day surgery expected to cause moderate to severe pain (no other details)

Necessary medications were allowed as long as they did not interfere with the study medication (no
further details provided).

18 to 60 years included.

Diclofenac bolus group

Entered/completing: 175/175

Age (mean, SD): 40.00 ± 12.88

Sex (male, %): 114, 65%

Diclofenac infusion group

Entered/completing: 175/175

Maroo 2013 
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Age (mean, SD): 39.96 ± 13.39

Sex (male, %): 111, 63%

Interventions Diclofenac bolus: 75 mg/1 mL (Dynapar AQ) administered as a single IV bolus over 5 to 60 seconds

Diclofenac infusion: 75 mg/3 mL (Voveran) single dose, diluted with 100 to 500 mL of either 0.9%
saline or 5% glucose, buBered with 0.5 mL of 8.4% sodium bicarbonate (or a corresponding volume of a
different concentration), infused over 30 min

Outcomes Primary (as specified in study): time to onset of analgesia (not defined) and postoperative pain intensi-
ty (assessed by VAS at 0, 15 min, 30 min, 45 min, 1, 2, 4, 8, and 12 h)

Secondary:

• Percentage pain relief (15 min after intervention administered)

• Degree of pain relief (5-point categorical scale: 15 min, 1, 4, 8, and 12 h)

• Global assessment by patient and investigator (end of study)

• Requirement for rescue medication

Safety: pain intensity and grade of thrombophlebitis at injection site; systemic AEs (up to 12 h)

Safety and efficacy endpoints were evaluated over 12-hour study period.

Source of funding Troikaa Pharmaceuticals Ltd., India (Dynapar manufacturer)

Were treatment groups
comparable at baseline?

Yes: demographic (age, sex, weight) and clinical (duration of surgery, baseline pain intensity) variables

Notes Registered on Clinical Trials Registry - India (CTRI) before first participant enrollment (CTRI registration
number: CTRI/2010/091/000096). Registry states the study was double-blind (participants and outcome
assessor), whereas in the publication it is stated as “assessor blind.”

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated simple randomization

Allocation concealment
(selection bias)

Unclear risk “The enrolled patients were identified only by randomization number, not by
name or initials”; “An open list of random numbers”

Blinding of participants,
personnel and outcome
assessors

High risk Described as participant and outcome assessor blinded in protocol, but meth-
ods to ensure blinding not detailed. Participants received either bolus injec-
tion or 30-minute infusion; no mention of double-dummy technique.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk “No patients were dropped out or discontinued due to any reasons. The data
obtained from all 350 patients were subjected to statistical analysis”

Selective reporting (re-
porting bias)

Unclear risk Protocol available on clinical trial website. Criteria for time to onset of anal-
gesia not defined. All other outcomes described in protocol reported in full.
Number of participants requiring rescue medication reported, but not men-
tioned as an outcome in protocol.

Sample size Unclear risk 175 participants in both arms

Maroo 2013  (Continued)
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Study characteristics

Methods Randomized, double-blind, dose-ranging and placebo-controlled, multicenter study. Study duration of
12 h postinterventions. Interventions administered if participant reported ≥ 30/100-millimeter VAS pain
within 1 h postoperatively.

Participants Type of surgery: dental; removal of third molars

Diclofenac 75 mg group

Entered/completing: 68/?

Age (mean, SD): 25 (95% CI 24 to 26)

Sex (male, %): 26, 38%

Placebo group

Entered/completing: 65/?

Age (mean, SD): 25 (95% CI 24 to 26)

Sex (male, %): 23, 35%

Interventions Diclofenac: 75 mg/3 mL IV bolus single dose at first report of a VAS pain intensity score of ≥ 30/100 mm

Placebo: Saline, as with diclofenac

Outcomes Primary (as specified in study): VAS pain intensity at multiple time points (0, 10, 20, 30, and 45 min and
at 1, 1.5, 2, 3, 4, 5, and 6 h) postdosing

Secondary:

• Pain intensity categorical (0 = none, 3 = severe) at same time points as VAS pain intensity

• Pain relief categorical (0 = none, 3 = complete) at same time points as VAS pain intensity

• Time to first rescue medication (participants taking rescue within 1 h were excluded from the study)

• Number of participants requiring rescue medication

• Global assessment (0 = poor, 4 = excellent) at 4 h, 12 h, and 24 h postdosing

Source of funding MDS Harris and South African Druggist (manufacturer) supported (undefined) the study.

Were treatment groups
comparable at baseline?

Yes: demographic (sex, age, weight) and clinical (mean operating time, baseline pain score) variables

Notes Diclofenac preparation was (at the time of the study) a new formulation that could be administered via
bolus IV injection.

Rescue medication was a combination of codeine phosphate 30 mg and paracetamol 500 mg.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk “Patients were randomised to treatment in blocks of four treatments using a
central randomization list created by Penn Pharmaceuticals”

Allocation concealment
(selection bias)

Low risk “Patients were randomised to treatment in blocks of four treatments using a
central randomization list created by Penn Pharmaceuticals”

Seymour 2000 

Single-dose intravenous diclofenac for acute postoperative pain in adults (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

37



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Blinding of participants,
personnel and outcome
assessors

Unclear risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Participants taking remedication during the first hour were excluded from the
study. Unclear how many participants were excluded for this reason. For those
taking remedication after 1 h, LOCF was employed.

Selective reporting (re-
porting bias)

Unclear risk All efficacy outcomes reported in full in results section. Assessment of AEs not
mentioned in methods, but reported in results.

Sample size Unclear risk Total of 269 participants, with range of 63 to 73 in each group

Seymour 2000  (Continued)

 
 

Study characteristics

Methods Multicenter, randomized, double-blind, placebo controlled, parallel group, single dose. Assessments
up to 8 h postinterventions. Interventions administered once participants reported moderate pain.

Participants Type of surgery: Impacted third molar extraction(s) under general anesthesia

Diclofenac group

Entered/completing: 20/20

Age (mean, SD): 26.7 ± 4.1

Sex (male, %): 10, 48%

Placebo group

Entered/completing: 19/19 (3 withdrew but were included in analysis)

Age (mean, SD): 26.9 ± 3.6

Sex (male, %): 6, 32%

Interventions Diclofenac: 50 mg single dose over 15 minutes in 1 mL/kg solution

Placebo: saline 1 mL/kg single dose over 15 minutes

Outcomes Primary (as specified in study):

Proportion of participants achieving meaningful pain relief (mild or no pain on the VRS) at or before 8 h

Secondary:

• Weighted mean of change of VAS from baseline

• Percentage of time with good pain control ("mild" or "no pain") over the first 8 h after dosing

• Time to rescue or additional analgesic use

• Time to minimum pain score on the VAS before additional analgesic use during the first 8 h after dosing

• Time to onset of "perceptible pain relief"

• Time to onset of "meaningful pain relief"

• AEs

Source of funding Grant from GlaxoSmithKline, the manufacturers of GR79236X (the other intervention in the study)

Sneyd 2007 
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Were treatment groups
comparable at baseline?

Yes: age, weight, number of teeth extracted, surgery time

Notes Study included an additional 2 arms: GR79236X 4 mcg/kg and 10 mcg/kg, an experimental adenosine
agonist (data not presented here).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated randomization schedule

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants,
personnel and outcome
assessors

Unclear risk “Drug administration was double-blinded with all study infusions prepared in
the pharmacy”. No mention that interventions appeared identical

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk “All patients randomized to the study drug and who received the dose were
included in the efficacy and safety analysis. Patients who withdrew from the
study prematurely had their missing data imputed using the ‘last observa-
tion carried forward’ principle”. Appears that all participants in the diclofenac
group completed study. 3 participants withdrew from placebo arm.

Selective reporting (re-
porting bias)

Low risk All outcomes mentioned in methods reported in full in results.

Sample size High risk Diclofenac group N = 20

Placebo group N = 19

Sneyd 2007  (Continued)

 
 

Study characteristics

Methods Active- and placebo-controlled, single-dose, single-center study. Outcomes measured over 24 h post-
operatively. Interventions administered immediately after surgery.

Participants Type of surgery: orthopedic (knee joint arthrotomies or other minor orthopedic operations)

Diclofenac group

Entered/completing: 31/29

Age (mean, SD): 36 ± 16.3

Sex (male, %): 20, 65%

Placebo group

Entered/completing: 32/25

Age (mean, SD): 38 ± 14.8

Sex (male, %): 15, 47%

Ste<en 1994 
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Azapropazone group

Entered/completing: 29/27

Age (mean, SD): 38 ± 12.8

Sex (male, %): 15, 52%

Interventions Diclofenac: 75 mg in 50 mL of 0.9% sodium chloride, single dose administered over 20 minutes in the
recovery room

Placebo: 50 mL 0.9% sodium chloride as with diclofenac

Azapropazone: 600 mg as with diclofenac

All participants received piritramide via PCA for 24 h, titrated to target pain score of 3 on a 0-to-10 NRS.
If the participant was not yet able to use the PCA, the study doctor activated the pump for the partici-
pant.

Outcomes Primary (as specified in study): median total consumption of piritramide via PCA after 6 h and at the
end of the study (24 h) and median piritramide utilization increase between 6 and 24 h postop

Secondary:

• NRS pain intensity hourly through 6 h, and at 24 h

• Vital signs (HR, BP), oxygen saturation, serum creatinine

Source of funding Not reported

Were treatment groups
comparable at baseline?

Yes: demographic (sex, ASA group, age, height, weight) and clinical (anesthesia time, surgery time,
baseline pain score) variables

Notes Fourth group received the combination of both diclofenac and azapropazone; we did not include this in
our review.

No sample size calculation

Study employed opioid consumption as its primary outcome, i.e. participants were able to self admin-
ister opioid and remain in the study. Consequently, we could not include pain scores in review meta-
analysis.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random number tables

Allocation concealment
(selection bias)

Unclear risk Not mentioned

Blinding of participants,
personnel and outcome
assessors

Unclear risk All interventions were administered in 50 mL 0.9% sodium chloride, but blind-
ing otherwise not described.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Withdrawals all appear to be unrelated to interventions. Appears that all re-
maining participants contributed data at 6 h, but unclear if this occurred at
other time points. 24-hour outcome assessed in 100 participants (from 112 in
four study groups) only due to technical pump difficulties and “other reasons.”

Ste<en 1994  (Continued)
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Selective reporting (re-
porting bias)

High risk Piritramide consumption reported at several time points, but only described
as being assessed at 6 h and 24 h in methods. Vital signs assessed, but data not
reported. Adverse events not reported in detail.

Sample size High risk 31, 32, and 29 participants in diclofenac, placebo, and azapropazone groups,
respectively

Ste<en 1994  (Continued)

AE: adverse event; ASA: American Society of Anesthesiologists; BOCF: baseline observation carried forward; BP: blood pressure; CI:
confidence interval; ECG: electrocardiogram; HPβCD: hydroxypropyl-β-cyclodextrin; HR: heart rate; ITT: intention-to-treat; IV: intravenous;
LOCF: last observation carried forward; NRS: numerical rating scale; NSAID: non-steroidal anti-inflammatory drug; PCA: patient-controlled
analgesia; PG-BA: polyethylene glycol and benzyl alcohol; PID: pain intensity diBerence; SD: standard deviation; SPID: summed pain
intensity diBerence; TOTPAR: total pain relief; VAS: visual analogue scale; VRS: verbal rating scale; WOCF: worst observation carried forward.
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Aho 1991 Study duration < 4 h

Al-Khtoum 2006 Administered preoperatively

Albrecht 1992 Wrong route of administration

Anil 2016 Administered intraoperatively

Arslan 2009 Abstract with insufficient data for analysis

Baroni 1983 Wrong route of administration

Bhoyar 2015 Administered intraoperatively

Bossi 1984 Wrong route of administration

Bricker 1987 Administered preoperatively

Campbell 1990 Administered preoperatively

Carlborg 1987 Wrong route of administration

Chelly 2013 Not double-blind

Chongsomchai 2009 Abstract with insufficient data for analysis

Daniels 2013 Multiple-dose study with no first-dose data

Daniels 2016 Multiple-dose analysis of 2 studies with no first-dose data

De La Paz 2009 Administered preoperatively

Elliott 2000 Wrong route of administration

Forrest 2002 Multiple-dose study with no first-dose data

Frame 1986 Not double-blind
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Study Reason for exclusion

Frezza 1985 Fewer than 10 participants in each arm

Gan 2016 Multiple-dose analysis of 2 studies with no first-dose data

Gan 2017 Multiple-dose analysis of 2 studies with no first-dose data

Gunes 2011 Administered intraoperatively

Henrikson 1982 Wrong route of administration

Hernandez 1997 Wrong route of administration

Hultman 1989 Wrong route of administration

Hynes 1997 Wrong route of administration

Hynes 2006 Letter

Iwabuchi 1980 Wrong route of administration

Izquierdo 1995a Not double-blind

Kilickaya 2012 Administered intraoperatively

Kose 2012 Abstract with insufficient data for analysis

Kvolik 2010 Abstract with insufficient data for analysis

Labrada 2004 Administered preoperatively

Laitinen 1992 No baseline pain assessment

Litke 1997 Wrong route of administration

Lopez-Carriches 2005 Wrong route of administration

Lovett 1994 Wrong route of administration

Manso 1991 Wrong route of administration

Mastronardi 1988 Wrong route of administration

Mehrotra 1998 Wrong route of administration

Metternich 1998 Wrong route of administration

Moffat 1990 Wrong route of administration

Naclerio-Homem 1996 Administered preoperatively

Nelson 1993 Wrong route of administration

Pellerin 1989 Wrong route of administration

Philip 1985 Wrong route of administration
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Study Reason for exclusion

Rautela 1998 Wrong route of administration

Reyes 1988 Wrong route of administration

Samimi 2014 Wrong route of administration

Sandin 1993 Wrong route of administration

Silvanto 2002 Multiple-dose study with no first-dose data

Thienthong 2012 No 4- to 6-hour data

Zohar 2006 Administered intraoperatively

 

Characteristics of studies awaiting classification [ordered by study ID]

 

Methods Active controlled, parallel group, single dose, single center. Assessments up to 6 h postinterven-
tions. Interventions administered once participants reported moderate pain.

Participants Type of surgery: elective (no further details)

Diclofenac group

Entered/completing: 30/30

Age (mean, SD): 36.7 ± 12.9

Sex (male, %): 15, 50%

Tramadol group

Entered/completing: 30/30

Age (mean, SD): 41.5 ± 15.1

Sex (male, %): 14, 47%

Interventions Diclofenac: 75 mg in 100 mL of 0.9% sodium chloride, single dose administered over 30 minutes in
the recovery room

Tramadol: 100 mg in 100 mL 0.9% sodium chloride, as with diclofenac

Outcomes Time to onset of analgesia (not defined)

Duration of analgesia (not defined)

Vital signs

Adverse events

Notes States that participants were blinded, but no mention of investigator blinding. Authors did not re-
ply to request for clarification.

Kumar 2016 
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Characteristics of ongoing studies [ordered by study ID]

 

Study name Neodolpasse infusion solution versus diclofenac 75 mg infusion in the treatment of postoperative
pain after elective knee surgery

Methods Placebo- and active-controlled, triple-blind, parallel-group, single-center exploratory phase 4
study. Outcomes assessed over the first 48 h postsurgery. Participant randomization takes place
postsurgery as soon as the participant is able to adequately co-operate. Ability to co-operate is de-
fined as successful VAS assessment. The first infusion of the intervention is started immediately af-
ter randomization.

Participants Type of surgery: cruciate ligament repair or knee replacement. Estimated enrollment: 72 partici-
pants

Interventions Diclofenac: 75 mg/250 mL IV administered over 30 minutes as soon as participant is able to com-
plete a VAS assessment postsurgery. Dose repeated 8 h later.

Placebo: 250 mL 0.9% sodium chloride, as with diclofenac

Diclofenac/orphenadrine:

Diclofenac 75 mg + orphenadrine 30 mg/250 mL, as with diclofenac

Outcomes Primary:

Total dose of patient-controlled analgesia hydromorphone required over the first 24 hours post-
surgery. Measured in numbers of boli as well as milligrams.

Secondary:

Pain relief during the infusion periods and until 48 h after the intervention using a VAS

Starting date 1 March 2018

Contact information Oliver Kimberger, MD; study@kimberger.at

Notes No mention of minimum pain intensity requirement for inclusion. Unclear if data assessed over 4-
to 6-hour period postintervention.

NCT03493490 

IV: intravenous; VAS: visual analogue scale.
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Diclofenac versus placebo

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 Number of participants with at least
50% pain relief at 4 hours

3 277 Risk Ratio (M-H, Fixed,
95% CI)

2.82 [2.01, 3.97]

1.2 Number of participants with at least
50% pain relief at 6 hours

4 436 Risk Ratio (M-H, Fixed,
95% CI)

1.76 [1.42, 2.17]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.3 Number of participants using rescue
medication over 4 to 6 hours postinterven-
tions

2 235 Risk Ratio (M-H, Fixed,
95% CI)

0.59 [0.48, 0.73]

1.4 Number of participants withdrawing
due to lack of efficacy

2 268 Risk Ratio (M-H, Fixed,
95% CI)

1.00 [0.38, 2.62]

1.5 Number of participants withdrawing
due to adverse events

4 409 Risk Ratio (M-H, Fixed,
95% CI)

7.88 [0.43,
143.94]

1.6 Number of participants withdrawing for
any cause

4 370 Risk Ratio (M-H, Fixed,
95% CI)

0.64 [0.39, 1.06]

1.7 Number of participants reporting any
adverse event

2 296 Risk Ratio (M-H, Fixed,
95% CI)

0.99 [0.86, 1.14]

1.8 Number of participants experiencing a
serious adverse event

5 472 Risk Ratio (M-H, Fixed,
95% CI)

1.02 [0.15, 7.02]

1.9 Number of participants experiencing
renal dysfunction

3 331 Risk Ratio (M-H, Fixed,
95% CI)

0.33 [0.01, 7.85]

1.10 Number of participants experiencing a
cardiovascular event

2 268 Risk Ratio (M-H, Fixed,
95% CI)

0.50 [0.15, 1.64]

1.11 Number of participants experiencing
bleeding

2 268 Risk Ratio (M-H, Fixed,
95% CI)

0.89 [0.30, 2.68]

1.12 Number of participants experiencing
thrombophlebitis

3 370 Risk Ratio (M-H, Fixed,
95% CI)

0.54 [0.20, 1.44]

1.13 Number of participants reporting nau-
sea

3 401 Risk Ratio (M-H, Fixed,
95% CI)

0.68 [0.47, 0.99]

1.14 Number of participants experiencing
vomiting

3 401 Risk Ratio (M-H, Fixed,
95% CI)

0.49 [0.26, 0.91]

1.15 Number of participants with at least
50% pain relief at 6 hours: 18.75 mg

2 262 Risk Ratio (M-H, Fixed,
95% CI)

1.61 [1.24, 2.10]

 
 

Single-dose intravenous diclofenac for acute postoperative pain in adults (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

45



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Analysis 1.1.   Comparison 1: Diclofenac versus placebo, Outcome
1: Number of participants with at least 50% pain relief at 4 hours

Study or Subgroup

Leeson 2007
Seymour 2000
Sneyd 2007

Total (95% CI)
Total events:
Heterogeneity: Chi² = 20.99, df = 2 (P < 0.0001); I² = 90%
Test for overall effect: Z = 5.98 (P < 0.00001)
Test for subgroup differences: Not applicable

Diclofenac
Events

41
37
13

91

Total

53
68
20

141

Placebo
Events

3
25

3

31

Total

52
65
19

136

Weight

9.6%
80.7%

9.7%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

13.41 [4.43 , 40.61]
1.41 [0.97 , 2.06]

4.12 [1.39 , 12.21]

2.82 [2.01 , 3.97]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours diclofenac

 
 

Analysis 1.2.   Comparison 1: Diclofenac versus placebo, Outcome
2: Number of participants with at least 50% pain relief at 6 hours

Study or Subgroup

Christensen 2011
Gan 2012
Seymour 2000
Sneyd 2007

Total (95% CI)
Total events:
Heterogeneity: Chi² = 22.51, df = 3 (P < 0.0001); I² = 87%
Test for overall effect: Z = 5.20 (P < 0.00001)
Test for subgroup differences: Not applicable

Diclofenac
Events

30
60
34
11

135

Total

51
86
68
20

225

Placebo
Events

2
42
26

1

71

Total

51
76
65
19

211

Weight

2.7%
60.1%
35.8%

1.4%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

15.00 [3.78 , 59.49]
1.26 [0.99 , 1.61]
1.25 [0.85 , 1.83]

10.45 [1.49 , 73.34]

1.76 [1.42 , 2.17]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours diclofenac

 
 

Analysis 1.3.   Comparison 1: Diclofenac versus placebo, Outcome 3: Number
of participants using rescue medication over 4 to 6 hours postinterventions

Study or Subgroup

Christensen 2011
Seymour 2000

Total (95% CI)
Total events:
Heterogeneity: Chi² = 0.08, df = 1 (P = 0.78); I² = 0%
Test for overall effect: Z = 4.97 (P < 0.00001)
Test for subgroup differences: Not applicable

Diclofenac
Events

24
33

57

Total

51
68

119

Placebo
Events

42
52

94

Total

51
65

116

Weight

44.1%
55.9%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.57 [0.42 , 0.79]
0.61 [0.46 , 0.80]

0.59 [0.48 , 0.73]

Risk Ratio
M-H, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours diclofenac Favours placebo
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Analysis 1.4.   Comparison 1: Diclofenac versus placebo, Outcome
4: Number of participants withdrawing due to lack of e<icacy

Study or Subgroup

Gan 2012
Leeson 2007

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00)
Test for subgroup differences: Not applicable

Diclofenac
Events

8
0

8

Total

87
53

140

Placebo
Events

7
0

7

Total

76
52

128

Weight

100.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

1.00 [0.38 , 2.62]
Not estimable

1.00 [0.38 , 2.62]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours diclofenac Favours placebo

 
 

Analysis 1.5.   Comparison 1: Diclofenac versus placebo, Outcome
5: Number of participants withdrawing due to adverse events

Study or Subgroup

Christensen 2011
Gan 2012
Leeson 2007
Sneyd 2007

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.39 (P = 0.16)
Test for subgroup differences: Not applicable

Diclofenac
Events

0
4
0
0

4

Total

51
87
53
20

211

Placebo
Events

0
0
0
0

0

Total

51
76
52
19

198

Weight

100.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

Not estimable
7.88 [0.43 , 143.94]

Not estimable
Not estimable

7.88 [0.43 , 143.94]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours diclofenac Favours placebo

 
 

Analysis 1.6.   Comparison 1: Diclofenac versus placebo,
Outcome 6: Number of participants withdrawing for any cause

Study or Subgroup

Gan 2012
Leeson 2007
Sneyd 2007
Steffen 1994

Total (95% CI)
Total events:
Heterogeneity: Chi² = 3.49, df = 3 (P = 0.32); I² = 14%
Test for overall effect: Z = 1.75 (P = 0.08)
Test for subgroup differences: Not applicable

Diclofenac
Events

19
0
0
2

21

Total

87
53
20
31

191

Placebo
Events

19
1
3
7

30

Total

76
52
19
32

179

Weight

62.9%
4.7%

11.1%
21.3%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.87 [0.50 , 1.52]
0.33 [0.01 , 7.85]
0.14 [0.01 , 2.47]
0.29 [0.07 , 1.31]

0.64 [0.39 , 1.06]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours diclofenac Favours placebo
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Analysis 1.7.   Comparison 1: Diclofenac versus placebo,
Outcome 7: Number of participants reporting any adverse event

Study or Subgroup

Gan 2012
Seymour 2000

Total (95% CI)
Total events:
Heterogeneity: Chi² = 0.42, df = 1 (P = 0.51); I² = 0%
Test for overall effect: Z = 0.11 (P = 0.91)
Test for subgroup differences: Not applicable

Diclofenac
Events

73
37

110

Total

87
68

155

Placebo
Events

62
38

100

Total

76
65

141

Weight

63.0%
37.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

1.03 [0.89 , 1.18]
0.93 [0.69 , 1.25]

0.99 [0.86 , 1.14]

Risk Ratio
M-H, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours diclofenac Favours placebo

 
 

Analysis 1.8.   Comparison 1: Diclofenac versus placebo, Outcome
8: Number of participants experiencing a serious adverse event

Study or Subgroup

Christensen 2011
Gan 2012
Leeson 2007
Sneyd 2007
Steffen 1994

Total (95% CI)
Total events:
Heterogeneity: Chi² = 0.95, df = 1 (P = 0.33); I² = 0%
Test for overall effect: Z = 0.02 (P = 0.99)
Test for subgroup differences: Not applicable

Diclofenac
Events

0
0
0
0
1

1

Total

51
87
53
20
31

242

Placebo
Events

1
0
0
0
0

1

Total

51
76
52
19
32

230

Weight

75.3%

24.7%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.33 [0.01 , 8.00]
Not estimable
Not estimable
Not estimable

3.09 [0.13 , 73.17]

1.02 [0.15 , 7.02]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours diclofenac Favours placebo

 
 

Analysis 1.9.   Comparison 1: Diclofenac versus placebo, Outcome
9: Number of participants experiencing renal dysfunction

Study or Subgroup

Gan 2012
Leeson 2007
Steffen 1994

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.69 (P = 0.49)
Test for subgroup differences: Not applicable

Diclofenac
Events

0
0
0

0

Total

87
53
31

171

Placebo
Events

0
1
0

1

Total

76
52
32

160

Weight

100.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

Not estimable
0.33 [0.01 , 7.85]

Not estimable

0.33 [0.01 , 7.85]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours diclofenac Favours placebo
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Analysis 1.10.   Comparison 1: Diclofenac versus placebo, Outcome
10: Number of participants experiencing a cardiovascular event

Study or Subgroup

Gan 2012
Leeson 2007

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.15 (P = 0.25)
Test for subgroup differences: Not applicable

Diclofenac
Events

4
0

4

Total

87
53

140

Placebo
Events

7
0

7

Total

76
52

128

Weight

100.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.50 [0.15 , 1.64]
Not estimable

0.50 [0.15 , 1.64]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours diclofenac Favours placebo

 
 

Analysis 1.11.   Comparison 1: Diclofenac versus placebo, Outcome 11: Number of participants experiencing bleeding

Study or Subgroup

Gan 2012
Leeson 2007

Total (95% CI)
Total events:
Heterogeneity: Chi² = 0.01, df = 1 (P = 0.94); I² = 0%
Test for overall effect: Z = 0.21 (P = 0.84)
Test for subgroup differences: Not applicable

Diclofenac
Events

5
1

6

Total

87
53

140

Placebo
Events

5
1

6

Total

76
52

128

Weight

84.1%
15.9%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.87 [0.26 , 2.90]
0.98 [0.06 , 15.28]

0.89 [0.30 , 2.68]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours diclofenac Favours placebo

 
 

Analysis 1.12.   Comparison 1: Diclofenac versus placebo, Outcome
12: Number of participants experiencing thrombophlebitis

Study or Subgroup

Christensen 2011
Gan 2012
Leeson 2007

Total (95% CI)
Total events:
Heterogeneity: Chi² = 3.13, df = 1 (P = 0.08); I² = 68%
Test for overall effect: Z = 1.23 (P = 0.22)
Test for subgroup differences: Not applicable

Diclofenac
Events

0
3
3

6

Total

51
87
53

191

Placebo
Events

0
9
1

10

Total

51
76
52

179

Weight

90.5%
9.5%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

Not estimable
0.29 [0.08 , 1.04]

2.94 [0.32 , 27.39]

0.54 [0.20 , 1.44]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours diclofenac Favours placebo
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Analysis 1.13.   Comparison 1: Diclofenac versus placebo, Outcome 13: Number of participants reporting nausea

Study or Subgroup

Gan 2012
Leeson 2007
Seymour 2000

Total (95% CI)
Total events:
Heterogeneity: Chi² = 1.21, df = 2 (P = 0.55); I² = 0%
Test for overall effect: Z = 2.03 (P = 0.04)
Test for subgroup differences: Not applicable

Diclofenac
Events

22
1

13

36

Total

87
53
68

208

Placebo
Events

29
4

15

48

Total

76
52
65

193

Weight

61.5%
8.0%

30.5%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.66 [0.42 , 1.05]
0.25 [0.03 , 2.12]
0.83 [0.43 , 1.60]

0.68 [0.47 , 0.99]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours diclofenac Favours placebo

 
 

Analysis 1.14.   Comparison 1: Diclofenac versus placebo,
Outcome 14: Number of participants experiencing vomiting

Study or Subgroup

Gan 2012
Leeson 2007
Seymour 2000

Total (95% CI)
Total events:
Heterogeneity: Chi² = 1.52, df = 2 (P = 0.47); I² = 0%
Test for overall effect: Z = 2.25 (P = 0.02)
Test for subgroup differences: Not applicable

Diclofenac
Events

5
0
8

13

Total

87
53
68

208

Placebo
Events

11
3

11

25

Total

76
52
65

193

Weight

44.3%
13.3%
42.4%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.40 [0.14 , 1.09]
0.14 [0.01 , 2.65]
0.70 [0.30 , 1.62]

0.49 [0.26 , 0.91]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours diclofenac Favours placebo

 
 

Analysis 1.15.   Comparison 1: Diclofenac versus placebo, Outcome 15:
Number of participants with at least 50% pain relief at 6 hours: 18.75 mg

Study or Subgroup

Christensen 2011
Gan 2012

Total (95% CI)
Total events:
Heterogeneity: Chi² = 13.82, df = 1 (P = 0.0002); I² = 93%
Test for overall effect: Z = 3.54 (P = 0.0004)
Test for subgroup differences: Not applicable

Diclofenac
Events

23
54

77

Total

51
84

135

Placebo
Events

2
42

44

Total

51
76

127

Weight

4.3%
95.7%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

11.50 [2.86 , 46.25]
1.16 [0.90 , 1.50]

1.61 [1.24 , 2.10]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours diclofenac

 
 

Comparison 2.   Diclofenac versus another NSAID

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.1 Number of participants with at least
50% pain relief at 6 hours

3 360 Risk Ratio (M-H, Fixed,
95% CI)

0.94 [0.83, 1.06]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.2 Number of participants using rescue
medication over 4 to 6 hours postinterven-
tions

1   Risk Ratio (M-H, Fixed,
95% CI)

Totals not select-
ed

2.3 Number of participants withdrawing
due to lack of efficacy

1   Risk Ratio (M-H, Fixed,
95% CI)

Totals not select-
ed

2.4 Number of participants withdrawing
due to adverse events

2 267 Risk Ratio (M-H, Fixed,
95% CI)

1.89 [0.35, 10.02]

2.5 Number of participants withdrawing for
any cause

2 229 Risk Ratio (M-H, Fixed,
95% CI)

1.16 [0.65, 2.07]

2.6 Number of participants reporting any
adverse event

2 265 Risk Ratio (M-H, Fixed,
95% CI)

0.93 [0.82, 1.06]

2.7 Number of participants experiencing a
serious adverse event

4 423 Risk Ratio (M-H, Fixed,
95% CI)

0.94 [0.13, 6.58]

2.8 Number of participants experiencing
renal dysfunction

3 325 Risk Ratio (M-H, Fixed,
95% CI)

Not estimable

2.9 Number of participants experiencing a
cardiovascular event

2 265 Risk Ratio (M-H, Fixed,
95% CI)

0.75 [0.21, 2.71]

2.10 Number of participants experiencing
bleeding

2 265 Risk Ratio (M-H, Fixed,
95% CI)

0.94 [0.28, 3.14]

2.11 Number of participants experiencing
thrombophlebitis

3 367 Risk Ratio (M-H, Fixed,
95% CI)

0.47 [0.12, 1.82]

2.12 Number of participants with at least
50% pain relief at 6 hours: 18.75 mg

2 264 Risk Ratio (M-H, Fixed,
95% CI)

0.78 [0.65, 0.93]

 
 

Analysis 2.1.   Comparison 2: Diclofenac versus another NSAID, Outcome
1: Number of participants with at least 50% pain relief at 6 hours

Study or Subgroup

Christensen 2011
Gan 2012
Garcia 1997

Total (95% CI)
Total events:
Heterogeneity: Chi² = 2.43, df = 2 (P = 0.30); I² = 18%
Test for overall effect: Z = 1.04 (P = 0.30)
Test for subgroup differences: Not applicable

Diclofenac
Events

30
60
42

132

Total

51
86
47

184

Other NSAID
Events

32
63
40

135

Total

47
82
47

176

Weight

24.2%
46.8%
29.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.86 [0.64 , 1.17]
0.91 [0.76 , 1.09]
1.05 [0.90 , 1.23]

0.94 [0.83 , 1.06]

Risk Ratio
M-H, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours other NSAID Favours diclofenac
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Analysis 2.2.   Comparison 2: Diclofenac versus another NSAID, Outcome 2: Number
of participants using rescue medication over 4 to 6 hours postinterventions

Study or Subgroup

Christensen 2011

Diclofenac
Events

24

Total

51

Other NSAID
Events

12

Total

47

Risk Ratio
M-H, Fixed, 95% CI

1.84 [1.04 , 3.25]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours diclofenac Favours other NSAID

 
 

Analysis 2.3.   Comparison 2: Diclofenac versus another NSAID,
Outcome 3: Number of participants withdrawing due to lack of e<icacy

Study or Subgroup

Gan 2012

Diclofenac
Events

8

Total

87

Other NSAID
Events

6

Total

82

Risk Ratio
M-H, Fixed, 95% CI

1.26 [0.46 , 3.47]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours diclofenac Favours other NSAID

 
 

Analysis 2.4.   Comparison 2: Diclofenac versus another NSAID,
Outcome 4: Number of participants withdrawing due to adverse events

Study or Subgroup

Christensen 2011
Gan 2012

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.74 (P = 0.46)
Test for subgroup differences: Not applicable

Diclofenac
Events

0
4

4

Total

51
87

138

Other NSAID
Events

0
2

2

Total

47
82

129

Weight

100.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

Not estimable
1.89 [0.35 , 10.02]

1.89 [0.35 , 10.02]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours diclofenac Favours other NSAID

 
 

Analysis 2.5.   Comparison 2: Diclofenac versus another NSAID,
Outcome 5: Number of participants withdrawing for any cause

Study or Subgroup

Gan 2012
Steffen 1994

Total (95% CI)
Total events:
Heterogeneity: Chi² = 0.06, df = 1 (P = 0.81); I² = 0%
Test for overall effect: Z = 0.51 (P = 0.61)
Test for subgroup differences: Not applicable

Diclofenac
Events

19
2

21

Total

87
31

118

Other NSAID
Events

15
2

17

Total

82
29

111

Weight

88.2%
11.8%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

1.19 [0.65 , 2.19]
0.94 [0.14 , 6.21]

1.16 [0.65 , 2.07]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours diclofenac Favours other NSAID
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Analysis 2.6.   Comparison 2: Diclofenac versus another NSAID,
Outcome 6: Number of participants reporting any adverse event

Study or Subgroup

Gan 2012
Garcia 1997

Total (95% CI)
Total events:
Heterogeneity: Chi² = 0.99, df = 1 (P = 0.32); I² = 0%
Test for overall effect: Z = 1.07 (P = 0.28)
Test for subgroup differences: Not applicable

Diclofenac
Events

73
1

74

Total

87
48

135

Other NSAID
Events

72
3

75

Total

82
48

130

Weight

96.1%
3.9%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.96 [0.85 , 1.08]
0.33 [0.04 , 3.09]

0.93 [0.82 , 1.06]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours diclofenac Favours other NSAID

 
 

Analysis 2.7.   Comparison 2: Diclofenac versus another NSAID, Outcome
7: Number of participants experiencing a serious adverse event

Study or Subgroup

Christensen 2011
Gan 2012
Garcia 1997
Steffen 1994

Total (95% CI)
Total events:
Heterogeneity: Chi² = 0.92, df = 1 (P = 0.34); I² = 0%
Test for overall effect: Z = 0.06 (P = 0.95)
Test for subgroup differences: Not applicable

Diclofenac
Events

0
0
0
1

1

Total

51
87
48
31

217

Other NSAID
Events

0
1
0
0

1

Total

47
82
48
29

206

Weight

74.9%

25.1%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

Not estimable
0.31 [0.01 , 7.61]

Not estimable
2.81 [0.12 , 66.40]

0.94 [0.13 , 6.58]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours diclofenac Favours other NSAID

 
 

Analysis 2.8.   Comparison 2: Diclofenac versus another NSAID,
Outcome 8: Number of participants experiencing renal dysfunction

Study or Subgroup

Gan 2012
Garcia 1997
Steffen 1994

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Not applicable
Test for subgroup differences: Not applicable

Diclofenac
Events

0
0
0

0

Total

87
48
31

166

Other NSAID
Events

0
0
0

0

Total

82
48
29

159

Weight
Risk Ratio

M-H, Fixed, 95% CI

Not estimable
Not estimable
Not estimable

Not estimable

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours diclofenac Favours other NSAID
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Analysis 2.9.   Comparison 2: Diclofenac versus another NSAID, Outcome
9: Number of participants experiencing a cardiovascular event

Study or Subgroup

Gan 2012
Garcia 1997

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.43 (P = 0.67)
Test for subgroup differences: Not applicable

Diclofenac
Events

4
0

4

Total

87
48

135

Other NSAID
Events

5
0

5

Total

82
48

130

Weight

100.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.75 [0.21 , 2.71]
Not estimable

0.75 [0.21 , 2.71]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours diclofenac Favours other NSAID

 
 

Analysis 2.10.   Comparison 2: Diclofenac versus another NSAID,
Outcome 10: Number of participants experiencing bleeding

Study or Subgroup

Gan 2012
Garcia 1997

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.10 (P = 0.92)
Test for subgroup differences: Not applicable

Diclofenac
Events

5
0

5

Total

87
48

135

Other NSAID
Events

5
0

5

Total

82
48

130

Weight

100.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.94 [0.28 , 3.14]
Not estimable

0.94 [0.28 , 3.14]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours diclofenac Favours other NSAID

 
 

Analysis 2.11.   Comparison 2: Diclofenac versus another NSAID,
Outcome 11: Number of participants experiencing thrombophlebitis

Study or Subgroup

Christensen 2011
Gan 2012
Garcia 1997

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.09 (P = 0.28)
Test for subgroup differences: Not applicable

Favours diclofenac
Events

0
3
0

3

Total

51
87
48

186

Other NSAID
Events

0
6
0

6

Total

51
82
48

181

Weight

100.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

Not estimable
0.47 [0.12 , 1.82]

Not estimable

0.47 [0.12 , 1.82]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours diclofenac Favours other NSAID
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Analysis 2.12.   Comparison 2: Diclofenac versus another NSAID, Outcome
12: Number of participants with at least 50% pain relief at 6 hours: 18.75 mg

Study or Subgroup

Christensen 2011
Gan 2012

Total (95% CI)
Total events:
Heterogeneity: Chi² = 1.29, df = 1 (P = 0.26); I² = 22%
Test for overall effect: Z = 2.79 (P = 0.005)
Test for subgroup differences: Not applicable

Diclofenac
Events

23
54

77

Total

51
84

135

Other NSAID
Events

32
63

95

Total

47
82

129

Weight

34.3%
65.7%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.66 [0.46 , 0.95]
0.84 [0.69 , 1.02]

0.78 [0.65 , 0.93]

Risk Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favours other NSAID Favours diclofenac

 
 

Comparison 3.   Diclofenac high dose versus low dose

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.1 Number of participants with at least
50% pain relief at 6 hours

2 272 Risk Ratio (M-H, Fixed,
95% CI)

1.15 [0.95, 1.39]

 
 

Analysis 3.1.   Comparison 3: Diclofenac high dose versus low dose,
Outcome 1: Number of participants with at least 50% pain relief at 6 hours

Study or Subgroup

Christensen 2011
Gan 2012

Total (95% CI)
Total events:
Heterogeneity: Chi² = 0.71, df = 1 (P = 0.40); I² = 0%
Test for overall effect: Z = 1.46 (P = 0.14)
Test for subgroup differences: Not applicable

High dose
Events

30
60

90

Total

51
86

137

Low dose
Events

23
54

77

Total

51
84

135

Weight

29.6%
70.4%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

1.30 [0.89 , 1.91]
1.09 [0.88 , 1.34]

1.15 [0.95 , 1.39]

Risk Ratio
M-H, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours low dose Favours high dose

 

 

A P P E N D I C E S

Appendix 1. Glossary

Categorical rating scale: the most common are the four-category scale for pain intensity (none, mild, moderate, and severe) and the five-
category scale for pain relief (none, slight, moderate, good or lots, and complete). For analysis, numbers are given to the verbal categories
(for pain intensity, none = 0, mild = 1, moderate = 2, and severe = 3; for relief, none = 0, slight = 1, moderate = 2, good or lots = 3, and complete
= 4). Data from diBerent participants are then combined to produce means (rarely medians) and measures of dispersion (usually standard
errors of means). The validity of converting categories into numerical scores is checked by comparison with concurrent visual analogue
scale measurements. Good correlation is found, especially between pain relief scales using cross-modality matching techniques. Results
are usually reported as continuous data, mean or median pain relief or intensity. Few studies present results as discrete data, giving the
number of participants who report a certain level of pain intensity or relief at any given assessment point. The main advantages of the
categorical scales are that they are quick and simple. The small number of descriptors may force the scorer to choose a particular category
when none describes the pain satisfactorily.
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Visual analogue scale (VAS): for pain intensity, lines with leG end labelled 'no pain' and right end labelled 'worst pain imaginable,' and for
pain relief lines with leG end labelled 'no relief of pain' and right end labelled 'complete relief of pain,' seem to overcome the limitation of
forcing participant descriptors into particular categories. Participants mark the line at the point that corresponds to their pain or pain relief.
The scores are obtained by measuring the distance between the 'no relief of pain' end and the participant's mark, usually in millimeters.
The main advantages of VAS are that they are simple and quick to score, avoid imprecise descriptive terms, and provide many points from
which to choose. More concentration and co-ordination are needed, which can be diBicult postoperatively or with neurological disorders.

Total pain relief (TOTPAR): TOTPAR is calculated as the sum of pain relief scores over a period of time. If a participant had complete pain
relief (as measured on a 5-point categorical scale) immediately aGer taking an analgesic, and maintained that level of pain relief for six
hours, they would have a six-hour TOTPAR of the maximum of 24 (6 x 4). DiBerences between pain relief values at the start and end of a
measurement period are dealt with by the trapezoidal rule. This is a simple method that approximately calculates the definite integral
of the area under the pain relief curve by calculating the sum of the areas of several trapezoids that together closely approximate to the
area under the curve.

Summed pain intensity di<erence (SPID): SPID is calculated as the sum of the diBerences between the pain scores and baseline pain
score over a period of time. DiBerences between pain intensity values at the start and end of a measurement period are dealt with by the
trapezoidal rule.

VAS TOTPAR and VAS SPID are visual analogue versions of TOTPAR and SPID.

See 'Measuring pain' in Bandolier's Little Book of Pain (Moore 2003).

Appendix 2. MEDLINE search strategy

1. (diclofenac or dichlofenal or diclonate or feloran or novapirina or orthofen or orthophen or voltaren or voltarol or ortofen or dyloject).tw.

2. Diclofenac/

3. 1 or 2

4. exp Pain, Postoperative/

5. pain.tw.

6. 4 or 5

7. randomized controlled trial.pt.

8. controlled clinical trial.pt.

9. randomized.ab.

10. placebo.ab.

11. drug therapy.fs.

12. randomly.ab.

13. trial.ab.

14. groups.ab.

15. 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14

16. exp animals/ not humans.sh.

17. 15 not 16

18. 3 and 6 and 17

Appendix 3. CENTRAL search strategy

#1 ((diclofenac or dichlofenal or diclonate or feloran or novapirina or orthofen or orthophen or voltaren or voltarol or ortofen or
dyloject)):TI,AB,KY

#2 MESH DESCRIPTOR Diclofenac
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#3 #1 OR #2

#4 MESH DESCRIPTOR Pain, Postoperative EXPLODE ALL TREES

#5 pain:TI,AB,KY

#6 #4 OR #5

#7 #3 AND #6

Appendix 4. Embase search strategy

1 (diclofenac or dichlofenal or diclonate or feloran or novapirina or orthofen or orthophen or voltaren or voltarol or ortofen or dyloject).tw.

2 Diclofenac/

3 1 or 2

4 exp Pain, Postoperative/

5 pain.tw.

6 4 or 5

7 random$.tw.

8 factorial$.tw.

9 crossover$.tw.

10 cross over$.tw.

11 cross-over$.tw.

12 placebo$.tw.

13 (doubl$ adj blind$).tw.

14 (singl$ adj blind$).tw.

15 assign$.tw.

16 allocat$.tw.

17 volunteer$.tw.

18 Crossover Procedure/

19 double-blind procedure.tw.

20 Randomized Controlled Trial/

21 Single Blind Procedure/

22 or/7-21

23 (animal/ or nonhuman/) not human/

24 22 not 23

25 3 and 6 and 24

26 limit 25 to embase

Appendix 5. GRADE: criteria for assigning grade of evidence

The GRADE approach uses five considerations (study limitations, consistency of eBect, imprecision, indirectness, and publication bias) to
assess the quality of the body of evidence for each outcome. The GRADE system uses the following criteria for assigning grade of evidence.
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• High: we are very confident that the true eBect lies close to that of the estimate of the eBect.

• Moderate: we are moderately confident in the eBect estimate; the true eBect is likely to be close to the estimate of eBect, but there is
a possibility that it is substantially diBerent.

• Low: our confidence in the eBect estimate is limited; the true eBect may be substantially diBerent from the estimate of the eBect.

• Very low: we have very little confidence in the eBect estimate; the true eBect is likely to be substantially diBerent from the estimate
of eBect.

The GRADE system uses the following criteria for assigning a quality level to a body of evidence (Chapter 12, Higgins 2011).

• High: randomised trials; or double-upgraded observational studies.

• Moderate: downgraded randomized trials; or upgraded observational studies.

• Low: double-downgraded randomized trials; or observational studies.

• Very low: triple-downgraded randomized trials; or downgraded observational studies; or case series/case reports.

Factors that may decrease the quality level of a body of evidence are:

• limitations in the design and implementation of available studies suggesting high likelihood of bias;

• indirectness of evidence (indirect population, intervention, control, outcomes);

• unexplained heterogeneity or inconsistency of results (including problems with subgroup analyses);

• imprecision of results (wide confidence intervals);

• high probability of publication bias.

Factors that may increase the quality level of a body of evidence are:

• large magnitude of eBect;

• all plausible confounding would reduce a demonstrated eBect or suggest a spurious eBect when results show no eBect;

• dose-response gradient.

We decreased the grade rating by one (- 1) or two (- 2) (up to a maximum of - 3 to 'very low') if we identified:

• serious (- 1) or very serious (- 2) limitation to study quality;

• important inconsistency (- 1);

• some (- 1) or major (- 2) uncertainty about directness;

• imprecise or sparse data (- 1);

• high probability of reporting bias (- 1).

W H A T ' S   N E W

 

Date Event Description

24 August 2020 Review declared as stable See Published notes.

 

H I S T O R Y

Protocol first published: Issue 1, 2017
Review first published: Issue 8, 2018

 

Date Event Description

11 January 2019 Amended Contact details updated.

 

C O N T R I B U T I O N S   O F   A U T H O R S

The contributions of the three authors are as follows.
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DraG the protocol EM, MF, RS

Develop and run the search strategy EM

Cochrane Pain, Palliative and Supportive Care In-
formation Specialist provided support.

Obtain copies of studies EM, MF

Select which studies to include EM, MF, RS

Extract data from studies EM, MF, RS

Enter data into Review Manager 5 EM

Perform the analysis EM, MF

Interpret the analysis EM, MF, RS

DraG the final review EM, MF, RS

Update the review EM, MF, RS

 

D E C L A R A T I O N S   O F   I N T E R E S T

Ewan D McNicol (EM): none known. EM is a pharmacist with a Master's degree in Pain Research, Education and Policy, and manages patients
with acute pain.

McKenzie Ferguson (MF): none known.

Roman Schumann (RS): none known. RS is an anesthesiologist whose practice includes acute perioperative pain management.

S O U R C E S   O F   S U P P O R T

Internal sources

• Saltonstall Fund for Pain Research, USA

• Oxford Pain Relief Trust, UK

External sources

• No sources of support supplied

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

We performed a post hoc analysis of rates of adverse events that are commonly attributed to opioids, to ascertain whether diclofenac
reduced rates versus placebo and versus other active treatments.

N O T E S

Assessed for updating in 2020

In July 2020 we did not identify any potentially relevant studies likely to change the conclusions. Therefore, this review has now been
stabilised following discussion with the authors and editors. The review will be re-assessed for updating in two years. If appropriate, we
will update the review before this date if new evidence likely to change the conclusions is published, or if standards change substantially
which necessitate major revisions.
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I N D E X   T E R M S

Medical Subject Headings (MeSH)

Acute Pain  [*drug therapy];  Analgesics, Opioid  [adverse eBects];  Anti-Inflammatory Agents, Non-Steroidal  [*administration & dosage]
 [adverse eBects];  Diclofenac  [*administration & dosage]  [adverse eBects];  Injections, Intravenous;  Pain, Postoperative  [*drug
therapy];  Placebos  [administration & dosage];  Randomized Controlled Trials as Topic

MeSH check words

Adult; Humans
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