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Abstract

Background—Postoperative pain is often poorly managed. Treatment options include a range of
drug therapies such as non-steroidal anti-inflammatory drugs (NSAIDs) of which naproxen is one.
Naproxen is used to treat a variety of painful conditions including acute postoperative pain, and is
often combined with sodium to improve its solubility for oral administration. Naproxen sodium
550 mg (equivalent to 500 mg of naproxen) is considered to be an effective dose for treating
postoperative pain but to date no systematic review of the effectiveness of naproxen/naproxen
sodium at different doses has been published.

Objectives—To assess the efficacy, safety and duration of action of a single oral dose of
naproxen or naproxen sodium for acute postoperative pain in adults.

Search strategy—We searched The Cochrane Library, MEDLINE, EMBASE and the Oxford
Pain Relief Database for relevant studies. Additional studies were identified from the reference list
of retrieved reports. The most recent search was undertaken in July 2004.

Selection criteria—Included studies were randomised, double blind, placebo-controlled trials of
a single dose of orally administered naproxen or naproxen sodium in adults with moderate to
severe acute postoperative pain.

Data collection and analysis—~Pain relief or pain intensity data were extracted and converted
into dichotomous information to give the number of patients with at least 50% pain relief over
four to six hours. Relative risk estimates (RR) and the number-needed-to-treat (NNT) for at least
50% pain relief were then calculated. Information was sought on the percentage of patients
experiencing any adverse event, and the number-needed-to-harm was derived. Time to
remedication was also estimated.

Main results—Ten trials (996 patients) met the inclusion criteria: nine assessed naproxen
sodium; one combined the results from two small trials of naproxen alone. Included studies scored
well for methodological quality. Meta-analysis of six trials (500 patients) that compared naproxen

Contact address: Ms Lorna Mason, c/o Pain Research Unit, Churchill Hospital, Old Road, Headington, Oxford, OX3 7LJ, UK, Tel:
+44 1865 225674, Fax: +44 1865 226978.

Contribution of author(s): LM was involved with searching, data extraction, quality scoring, analysis and writing. JE was involved
with searching, data extraction, analysis, quality scoring and writing. HIM was involved in writing. RAM was involved in data
extraction, analysis and writing.

Editorial group: Cochrane Pain, Palliative and Supportive Care Group

POTENTIAL CONFLICT OF INTEREST

RAM and HIM have undertaken research/consultants for various pharmaceutical companies. RAM, HIM and JE have received lecture
fees from pharmaceutical companies for presentations on analgesics research and other healthcare interventions. All authors have
received research support from charities, government and industry sources at various times; no such support was received for the
preparation of this systematic review.



syduiosnuel Joyiny sispun4 JINd adoin3 ¢

syduosnuelA Joyiny sispun4 DA @doing ¢

Mason et al. Page 2

sodium 550 mg with placebo gave a RR for at least 50% pain relief over 4 to 6 hours of 4.2 (95%
confidence interval (Cl) 2.9 to 6.0) and an NNT of 2.6 (95% CI 2.2 to 3.2). Three trials (334
patients) assessed naproxen 400 mg and naproxen sodium 440 mg, giving a RR of 4.8 (95% CI
2.75 to 8.38). Two small studies indicated that naproxen 200 mg and naproxen sodium 220 mg
may provide effective postoperative pain relief. There was no significant difference between the
number of patients experiencing any adverse event on treatment compared with placebo. Weighted
mean time to remedication for naproxen sodium 550 mg was 7.6 hours compared with 2.6 hours
for placebo.

Authors’ conclusions—Naproxen sodium 550 mg, naproxen 400 mg and naproxen sodium
440 mg administered orally are effective analgesics for the treatment of acute postoperative pain
in adults. A low incidence of adverse events was found but reporting was not consistent.

Medical Subject Headings (MeSH)

Acute Disease; Administration, Oral; Anti-Inflammatory Agents, Non-Steroidal [*therapeutic
use]; Naproxen [analogs & derivatives; *therapeutic use]; Pain, Postoperative [*drug therapy];
Randomized Controlled Trials as Topic

MeSH check words

Humans

BACKGROUND

Despite the availability of a range of drug treatments, the postoperative period is often
dominated by the need to find an effective way to block the inflammatory reaction and
relieve patients’ pain (Salvato 1992). In one US study, postsurgical pain was given as the
greatest cause of concern for 57% of patients asked before surgery (Warfield 1995). The
perception of presurgical patients that postoperative pain is inevitable is endorsed by studies
that have shown that pain is both prevalent and poorly managed amongst hospital in-patients
(Bruster 1994). A recent, extensive review of postoperative pain management found that
severe pain, and poor or fair pain relief, was experienced by almost one in five hospital
patients (Dolin 2002).

Naproxen is a non-steroidal anti-inflammatory drug (NSAID) and is often prescribed as the
sodium salt (naproxen sodium) to improve its solubility for oral administration. As a drug
class, NSAIDs have analgesic effects, do not depress respiration and do not impair gastro-
intestinal motility (BNF 2002) so are clinically useful for treating pain after minor surgery
and day surgery, and can have opiate-sparing effects after more major surgery (Grahame-
Smith 2002). Naproxen sodium 550 mg, equivalent to 500 mg of naproxen (Martindale
1999), is considered an effective dose for treating postoperative pain (Rasmussen 1993).
Specific data for the frequency of naproxen administration for postoperative pain relief are
unavailable. However, in England in 2001 there were over 1.2 million prescriptions for oral
naproxen and naproxen sodium in primary care (Dep of Health 2002).

In tandem with their pain-relieving properties, conventional NSAIDs are associated with
serious adverse events such as upper gastrointestinal bleeding and perforation, acute liver
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injury, acute renal injury, heart failure, and adverse reproductive outcomes (Hernandez-Diaz
2001). However, such complications are more likely to occur with chronic use and NSAIDs
generally present fewer risks if used in the short term, as in the treatment of post-operative
pain (Rapoport 1999).

There may be relatively small differences between types of NSAIDs as regards their anti-
inflammatory and analgesic effects, but there is considerable variation in individual patient’s
tolerance and responses. About 60% of patients will respond to any NSAID; of the
remaining 40%, those patients who do not respond to one type may well respond to another
(BNF 2002). It is therefore important to assess each NSAID to determine its relative efficacy
and adverse event profile.

OBJECTIVES

The primary objective of this review was to quantitatively determine the efficacy of a single
dose of oral naproxen or naproxen sodium compared with placebo for treating acute,
postoperative pain in adults. The evidence relating to adverse events associated with the use
of oral naproxen/naproxen sodium for postoperative pain was also assessed, and a third
objective was to seek evidence for the duration of action of the drug.

CRITERIA FOR CONSIDERING STUDIES FOR THIS REVIEW

Types of studies

Studies were included if they were randomised, double blind clinical trials in which a
minimum of 10 patients assigned to each treatment group received either naproxen/naproxen
sodium or a matched placebo. Studies had to provide extractable, single dose data for the
first treatment given, with pain intensity recorded at 4 to 6 hours following initial
administration of study treatment, using standard pain measurement scales.

Abstracts, review articles, case reports and clinical observations were not included as no
evaluable data could be extracted from these types of publications.

Types of participants

Adults (aged 12 or older) with moderate to severe pain following any surgical procedure,
carried out in either a day surgery or inpatient setting.

Types of intervention

Postoperative, oral administration of a single dose of naproxen or naproxen sodium or a
matched placebo.

Types of outcome measures

The primary outcome was patient-reported pain relief or pain intensity measured using
validated pain scales, i.e. either:

» afive-point pain relief (PR) scale with standard or comparable wording (none,
slight, moderate, good, complete)
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a four-point pain intensity (PI) scale (none, mild, moderate, severe)

a 10 cm visual analogue scale (VAS) for pain relief or pain intensity.

Extracted data were converted into dichotomous information.

Global evaluations of pain relief over 4 to 6 hours were also considered acceptable if
measured on a standard five-point scale as reported by the patient. However, no such
evaluations were extracted from studies included in this review.

Secondary outcome measures were;

duration of action of treatment

number of patients remedicating following the initial dose

mean or median time to remedication

reports of any adverse event

reports of particular adverse events such as headache or vomiting

reasons for patient discontinuation or withdrawal.

SEARCH METHODS FOR IDENTIFICATION OF STUDIES

See: Cochrane Pain, Palliative and Supportive Care Group methods used in reviews.

Relevant studies were sought regardless of language, publication type or publication status.

Electronic databases

The electronic databases searched were

The Cochrane Library (Issue 4 2002): the Cochrane Central Register of Controlled
Trials (CENTRAL)

MEDLINE and PreMEDLINE (all years from 1966 to December 2002)
EMBASE (all years from 1980 to December 2002)
PubMed (all years from 1966 to December 2002)

The Oxford Pain Relief Database (Jadad 1996a) at the Pain Research Unit was also
searched. This comprises randomised controlled trials on pain topics derived from 40 hand
searched journals for the years 1954 to 1994. Unpublished trials held in-house, including
individual patient data, were also searched.

No additional hand searching was conducted for this review. Reference lists of retrieved
articles were searched.

Search terms

Naproxen and “naproxen sodium”, together with registered brand names, were sought. The
following search strategy was used in MEDLINE and modified for other databases to find
relevant trials;

Cochrane Database Syst Rev. Author manuscript; available in PMC 2014 September 15.



syduiosnuel Joyiny sispun4 JINd adoin3 ¢

syduosnuelA Joyiny sispun4 DA @doing ¢

Mason et al.

Page 5

1. Naproxen, naproxen sodium and 88 brand names (Martindale 1999) separated by
the OR command.

AND

2. Randomised control trial (MeSH term) OR Random* OR blind OR double-blind
OR double-masked OR masked OR trial

AND
3. Postoperative pain (MeSH term) OR Pain* OR Analgesi*
AND

4. operat* OR postoperat* OR post-operat* OR post-surg* OR surgery OR surgical
OR dental OR molar OR extraction OR hernia OR thoracotomy OR urological OR
orthop?edic OR post-orthop?edic OR postorthop?edic OR hysterectomy OR
tonsillectomy OR c?esarean OR episiotomy OR laparoscop* OR cholecystectomy

The brand names and preparations used in the search strategy were:

Acusprain, Aleve, Alganil, Aliviomas, Alpoxen, Alprofen, Anaprox, Antalgin, Aperdan,
Apo-Napro-Na, Apranax, Arthrosin, Arthroxen, Artroxen, Axer, Clinosyn, Continus,
Denaxpren, Diparene, Dysmenalgit, Femex, Floginax, Flogogin, Floxalin, Genoxen,
Gibinap, Gibixen, Gynestral, llagane, Inza, Laraflex, Laser, Ledox, Leniatril, Lundiran,
Madaprox, Miranax, Miranax, Nafasol, Naparatec, Napflam Napmel, Naprel, Napren,
Naprex, Naprium, Naprius, Naprobene, Naprocoat, Naprodol, Napro-Dorsch, Naprogesic,
Naprokes, Naprorex, Naproscript, Naprosyn, Naprosyne, Naproval, Naprovite, Natrioxen,
Naxen, Nitens, Novo-Naprox, Numidan, Numide, Nu-Naprox, Nycopren, Piproxen,
Pranoxen, Praxenol, Prexan, Primeral, Pronaxen, Prosaid, Proxen, Proxine, Rheuflex,
Rimoxyn, Rofanten, Sobronil, Synalgo, Synflex, Ticoflex, Timpron, Traumox, Valrox,
Xenar, Xenopan.

Pharmaceutical companies and individual authors were not contacted.

METHODS OF THE REVIEW

Selection of studies

Studies were selected on the basis that they met the inclusion criteria. References of studies
potentially meeting the inclusion criteria for this review were independently assessed from
the abstracts by at least two reviewers. If insufficient information was given to determine if
a paper should be included, or the abstract was not present, the full paper was retrieved for
assessment. Disagreements as to whether a study met the selection criteria were settled by
discussion. Reasons for excluding trials from the review are provided below in the
‘Characteristics of excluded studies’ table.

Data extraction

We extracted the following from each study:

e number of patients treated
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»  patient characteristics (gender, age, surgical procedure undertaken, etc)
e baseline pain intensity

e mean total pain relief (TOTPAR) and/or mean summed pain intensity difference
(SPID)

e study duration

e treatment dose

« information on adverse events

e number of patients remedicating and time to remedication

» reasons for patient withdrawal and number of withdrawals

Data synthesis

In acute pain trials the outcome most often reported is total pain relief (TOTPAR) or
summed pain intensity difference (SPID) over 4 to 6 hours, and these were the two primary
outcomes of interest. Data on time to remedication and adverse events were also collected.

QUOROM guidelines were followed (Moher 1999). The number of patients randomised into
each treatment group (intention to treat) was used in the efficacy analysis. Mean TOTPAR
or SPID over 4 to 6 hours were either extracted or calculated from pain data within each trial
and converted into %maxTOTPAR and/or %maxSPID using verified equations (Cooper
1991; Moore 1996; Moore 1997a; Moore 1997b). These data were used to calculate the
number of patients with at least 50% pain relief for both naproxen and placebo. Relative risk
(RR) estimates with 95% confidence intervals were calculated using Meta-view 4.1 in
Review Manager (version 4.1) and a fixed effect model (Morris 1995). A statistically
significant benefit of the active treatment over placebo was assumed when the lower limit of
the 95% confidence interval (ClI) of the relative benefit was more than one. A statistically
significant benefit of placebo over the active treatment was assumed when the upper limit of
the 95% CI of the relative benefit was less than one.

The number-needed-to-treat (NNT) and the number-needed-to-harm (NNH) were calculated,
with 95% confidence intervals (Cook 1995). The NNT is the number of patients that need to
be treated for one patient to benefit from the active treatment who would not have benefited
from placebo (McQuay 1998). NNTs allow indirect comparisons of different analgesics by
looking at relative efficacy, and are a useful surrogate for direct comparisons between
different interventions (Song 2003). Number-needed-to-harm (NNH) and the relative risk
were calculated in the same way as for NNTs, ie, using the number of patients in each
treatment group reporting any adverse event, and for specific events such as headache,
dizziness, drowsiness, etc.

The number of patients remedicating and mean time to first remedication (weighted by
number of patients) were calculated as follows. For each trial, the number of patients
receiving active treatment was multiplied by the percentage remedicating within 12 hours.
These values were summed and divided by the total number of patients taking active

Cochrane Database Syst Rev. Author manuscript; available in PMC 2014 September 15.



syduiosnuel Joyiny sispun4 JINd adoin3 ¢

syduosnuelA Joyiny sispun4 DA @doing ¢

Mason et al.

Page 7

treatment in all trials using remedication as an outcome. These calculations were performed
using Microsoft Excel X for the Macintosh.

Homogeneity of trials was assessed visually (L’ Abbé 1987) because heterogeneity tests have
been shown to be unhelpful (Gavaghan 2000; Higgins 2002). Funnel plots were not used to
assess publication bias as these have also been shown to be unhelpful (Sterne 2000; Tang
2000). The z test (Trameér 1997) was used to determine if there was a significant difference
between NNTSs for different doses of active treatment, or between NNTSs for equivalent
doses of naproxen and naproxen sodium.

Sensitivity analysis

Sensitivity analysis for naproxen versus naproxen sodium was not performed due to
insufficient data.

DESCRIPTION OF STUDIES

Fifty-nine potential papers were identified by the search strategy. One of these (Frezza
1985) could not be obtained from the British Library. Forty-eight trials were excluded for at
least one of the following reasons:

 thirty-one did not use a placebo control;
» seven did not report 4 to 6 hour pain scores;

» six did not measure baseline pain or patients did not have moderate to severe
baseline pain;

» six reports provided no extractable analgesic efficacy data;
» sixstudies were not double blind,;

e two used inappropriate pain scales; and

» one was not randomised.

Full details of all excluded trials can be seen in the ‘Characteristics of excluded studies’
table.

Ten studies with information from a total of 996 patients met the selection criteria and were
included in the analysis.

Two of the included studies were unpublished at the time of this review. These studies were
conducted by the pharmaceutical company Merck & Co Inc, Rahway, New Jersey, USA,
and they provided data from trials where naproxen sodium 550 mg was used as an active
comparator in acute dental pain studies of rofecoxib (Merck 1997a; Merck 1997b).

In the 10 included trials, 582 patients received active treatment (505 naproxen sodium; 77
naproxen) and 414 received placebo.

One study (Mahler 1976) reported on two trials conducted at two separate hospitals, both
trials assessing two different doses of active treatment (naproxen 200 mg and naproxen 400
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mg). These two trials are the only included studies to assess naproxen rather than naproxen
sodium. The results from these two clinically homogeneous trials were combined to give a
weighted mean TOTPAR for naproxen 200 mg (40 patients), naproxen 400 mg (37 patients),
and placebo (40 patients) because the number of patients recruited at one of the sites was
very small. In the meta-analysis this information was pooled with the data for 220 mg and
440 mg doses of naproxen sodium respectively.

Six other included trials (500 patients) assessed naproxen sodium 550 mg; two trials (257
patients) assessed naproxen sodium 440 mg; and one trial (122 patients) used naproxen
sodium 220 mg. Trial participants were male and female ranging from 14 to 72 years of age.
Of the 996 participants, 682 (68%) patients underwent dental surgery, the remainder
undergoing either orthopaedic or general surgery. Full details can be found in the
‘Characteristics of included studies’ table.

METHODOLOGICAL QUALITY

Quality assessment

To be included in this review, studies had to have a randomised, double-blind design.
Included studies were additionally assessed for methodological quality using the validated
three-item scale devised by Jadad 1996b. The scoring system for this quality assessment
scale is described below, and the quality scores for each included study is given in the
‘Characteristics of included studies’ table. Quality assessments were made independently by
two reviewers and disagreements settled by discussion.

Scoring system

Question 1: Was the study described as randomised (this includes the use of words such as
randomly, random and randomisation)?

Question 2: Was the study described as double-blind?
Question 3: Was there a description of withdrawals and drop outs?

Score as follows:

- Either give a score of 1 point for each ‘yes’ or 0 points for each ‘no’. There are
no in-between marks.

- Give 1 additional point if

»  for Question 1 the method to generate the sequence of randomisation
was described and it was appropriate (table of random numbers,
computer generated, coin tossing, etc);

and / or

» if for Question 2 the method of double-blinding was described and it
was appropriate (identical placebo, active placebo, dummy, etc).

- Deduct 1 point if

Cochrane Database Syst Rev. Author manuscript; available in PMC 2014 September 15.
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»  for Question 1 the method to generate the sequence of randomisation
was described and it was inappropriate (patients were allocated
alternately, or according to date of birth, hospital number, etc);

and / or

» for Question 2 the study was described as double-blind but the method
of blinding was inappropriate (eg, comparison of tablet versus injection
with no double dummy).

All the studies included in this review scored three or more; one study received a score of
five.

Meta-analysis of individual trials is useful because it can help to reduce the effect that
chance plays on the final result, giving a more precise estimate of drug efficacy than looking
at individual clinical trials alone (lonnadis 2001; Moore 1998). It does this by combining
data from trials that are clinically homogeneous and reach a certain standard of trial design.
Randomisation, blinding and placebo control are important factors for reducing bias and
chance effects (Kalso 2000). Inclusion of reports of low quality in meta-analysis is likely to
give misleading results (Moher 1999), and therefore assessments of report quality are
important for determining whether trials should be included or excluded.

Naproxen sodium 550 mg versus placebo

In six trials comprising a total of 500 patients (Brown 1997; Forbes 1986; Gottesdiener
1999; Merck 1997a; Merck 1997b; Reicin 2001) 252 received naproxen sodium 550 mg and
248 received placebo.

The mean response rate (percentage of patients with at least 50% pain relief) for naproxen
sodium was 50% (127 patients out of 252), ranging from 30% to 72% in individual trials.
The mean placebo response rate was 12% (30 patients out of 248), ranging from 6% to 19%.

Meta-analysis of dichotomous data using RevMan Analyses 1.0.2 showed that naproxen
sodium 550 mg was significantly better than placebo in giving at least 50% pain relief over
six hours for postoperative pain of moderate to severe intensity: RR 4.18 (95% CI 2.93 to
5.97). The NNT was 2.6 (95% CI 2.2 to 3.2).

Naproxen 400 mg and naproxen sodium 440 mg versus placebo

In three trials comprising a total of 334 patients (Fricke 1993; Kiersch 1994; Mahler 1976)
37 received naproxen 400 mg, 173 received naproxen sodium 440 mg, and 124 received
placebo.

The mean response rate for naproxen 400 mg and naproxen sodium 440 mg was 49% (103
out of 210 patients), ranging from 46% to 53% in individual trials. The mean placebo
response rate was 11% (14 out of 124 patients), ranging from 5% to 23%.
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Meta-analysis of dichotomous data using RevMan Analyses 1.0.2 showed that naproxen 400
mg and naproxen sodium 440 mg are significantly better than placebo in giving at least 50%
pain relief over six hours for postoperative pain of moderate to severe intensity: RR 4.8
(95% CI 2.75t0 8.4). The NNT was 2.7 (2.2 to 3.5).

Naproxen 200 mg and naproxen sodium 220 mg versus placebo

In two trials comprising 202 patients (Kiersch 1993; Mahler 1976) 40 received naproxen
200 mg, 80 received naproxen sodium 220 mg, and 82 received placebo.

The mean response rate for naproxen 200 mg and naproxen sodium 220 mg was 45% (54
out of 120 patients), ranging from 30% to 53% in individual trials. The mean placebo
response rate was 16% (13 out of 82 patients), ranging from 10% to 23%.

Meta-analysis of dichotomous data using RevMan Analyses 1.0.2 showed that naproxen 200
mg and naproxen sodium 220 mg were significantly better than placebo in giving at least
50% pain relief over six hours for postoperative pain of moderate to severe intensity: RR 2.9
(95% CI 1.6 to 5.2). The NNT was 3.4 (95% CI 2.4 to 5.8).

Adverse events and study withdrawals

Seven included studies reported adverse events for single dose data (Brown 1997; Forbes
1986; Gottesdiener 1999; Kiersch 1993; Kiersch 1994; Merck 1997a; Merck 1997b). Five of
the trials that assessed the effectiveness of naproxen sodium 550 mg provided sufficient
evaluable data for statistical pooling of their results (Brown 1997; Forbes 1986;
Gottesdiener 1999; Merck 1997a; Merck 1997b). Forty-seven out of 197 patients (24%)
given naproxen sodium 550 mg reported at least one adverse event. Fifty-two out of 195
patients (27%) given placebo reported at least one adverse event. There was no significant
difference between treatment and placebo: RR 0.89 (95% CI 0.6 to 1.3). One patient given
naproxen sodium 440 mg had severe vomiting (Fricke 1993). In another trial (Kiersch 1993)
seven adverse events were “serious” in patients receiving naproxen sodium 220 mg.
Investigators in both trials did not regard these events as being related to the study
medication.

Patient withdrawals and exclusions were not reported consistently. Trials often reported the
total number of exclusions or withdrawals without stating which treatment groups these
referred to. Neither was it clear when withdrawals occurred, ie, before assessment of
analgesia at 4 to 6 hours, or at some other point before the end of the trial. Four trials did not
give specific information for the number of exclusions and patient withdrawals for a single
dose of naproxen or naproxen sodium (Forbes 1986; Mahler 1976; Merck 1997a; Merck
1997b). Of the remaining six trials, 45 out of 354 patients assigned to treatment with
naproxen sodium were reported to have withdrawn or been excluded. Half of these (40 out
of 81) were in one trial using naproxen sodium 220 mg (Kiersch 1993) in which the reasons
for discontinuation were not stated.

Adverse event-related withdrawals for naproxen and naproxen sodium were described in
three trials (Fricke 1993; Kiersch 1994; Reicin 2001). These adverse events were:
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» one report of postoperative vomiting (Fricke 1993);

» one report of a headache (not deemed due to study medication by the investigator)
(Kiersch 1994);

» two out of 55 patients on naproxen sodium 550 mg and three out of 53 patients on
placebo withdrew due to a clinically adverse event on day one of the study (Reicin
2001).

Remedication

Number of patients who remedicated by 12 hours—Time to remedication data were
pooled from four trials (Forbes 1986; Merck 1997a; Merck 1997b; Reicin 2001) to give the
percentage of study participants remedicating by 12 hours, weighted by the number of
participants. This was 63% (114 out of 181 patients) for naproxen sodium 550 mg and 78%
(140 out of 180 patients) for placebo.

Time to remedication—Results from five trials (Forbes 1986; Gottesdiener 1999; Merck
1997a; Merck 1997b; Reicin 2001) were pooled to give the mean time to remedication,
weighted by the number of patients. For naproxen sodium 550 mg this was 7.6 hrs (206
patients), and for placebo it was 2.6 hours (205 patients).

DISCUSSION

A single oral dose of 550 mg naproxen sodium has an NNT of 2.6 (95% CI 2.2 to 3.2) for at
least 50% pain relief over six hours in postoperative pain of moderate to severe intensity,
compared with placebo. This means that for approximately every three patients given
naproxen sodium 550 mg, one will achieve at least a 50% reduction in postoperative pain of
moderate to severe intensity who would not have done so if given placebo. This analysis
included the most patients and is the most clinically relevant because 550 mg is the
commonly prescribed dose.

For a single oral dose of naproxen 400 mg and naproxen sodium 440 mg the NNT was 2.7
(95% CI 2.2 to 3.5). For naproxen 200 mg and naproxen sodium 220 mg, the NNT was 3.4
(95% CI 2.4 t0 5.8). Doses of less than 500 mg of naproxen are not commonly prescribed
for acute postoperative pain and are therefore of limited clinical value. The results for
naproxen 200 mg and naproxen sodium 220 mg, and naproxen 400 mg and naproxen sodium
440 mg are also less reliable than those for naproxen sodium 550 mg because these analyses
included fewer trials and smaller numbers of patients. Combining studies into a meta-
analysis may be better than relying on the results from a single trials but meta-analysis based
on limited data may still not overcome the effects of chance (Moore 1998).

NNTs for naproxen sodium 550 mg; naproxen 400 mg and naproxen sodium 440 mg;
naproxen 200 mg and naproxen sodium 220 mg were similar but there was insufficient
information from trials using 440 mg (or equivalent) doses or 220 mg (or equivalent) to
comment on dose response. No increased analgesic effect was experienced when the dose
was increased but, from the limited information available, it is not possible to know whether
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there is no dose response; whether any additional efficacy is minimal; or whether the effect
was missed.

The relative efficacies of over 50 analgesics in acute postoperative pain have been compiled:
see www.jr2.ox.ac.uk/bandolier/painres/painpag/acutrev/analgesics/leagtab.html Published
versions can be found in Collins 1998; Edwards 1999a; and Moore 1997a. The number of
patients in each meta-analysis from which NNTs have been derived varies considerably, and
should be taken into account when comparing NNTs. A low NNT with a narrow confidence
interval suggests greater efficacy, and the greater the number of patients in the meta-analysis
the more robust the NNT.

An NNT of 2.6 for naproxen sodium 550 myg is slightly higher (worse) than that for
ibuprofen 400 mg (2.4; 95% CI 2.3 to 2.6), but lower (better) than that for paracetamol 1000
mg (3.8; 95% CI 3.4 to 4.4) and intramuscular morphine 10 mg (2.9; 95% CI 2.6 to 3.6).
This meta-analysis did not compare naproxen and naproxen sodium directly with other
analgesics. However, indirect comparisons such as these are valid. A recent study of 44
meta-analyses has shown that, in most cases, results of adjusted indirect comparisons are not
significantly different from those of direct comparisons, with validity of indirect
comparisons depending on the internal validity and similarity of the individual trials (Song
2003).

The mean time to remedication for naproxen sodium 550 mg was 7.6 hours. This is similar
to that of ibuprofen 400 mg at 7.4 hours, but shorter than for COX-2 selective inhibitors like
rofecoxib 50 mg, at 13.6 hours, the latter figure derived from mainly dental pain trials
(Barden 2002). Remedication in trials is a useful marker for determining the duration of
adequate analgesia.

The major efficacy outcomes were total pain relief over 4 to 6 hours (TOTPAR) and time to
remedication in trials conducted after third molar extraction and other types of surgery.
Seven of 10 trials giving pain relief data, and three of four giving time to remedication, were
performed in third molar extraction studies. Analysis has shown that NNTs calculated for
the outcome of 50% pain relief over 4 to 6 hours (in circumstances where oral analgesics
were appropriate) are the same in both these surgical categories (Barden 2003). Whether
time to remedication is similar after dental extraction and other postoperative circumstances
is not yet known.

There was no significant difference between the number of patients reporting any adverse
event for naproxen and naproxen sodium compared with placebo. Trials reporting adverse
effects did so less rigorously than for efficacy data and the methodology for reporting
adverse events varied between studies. This is not unusual for adverse event reporting in
acute pain studies (Edwards 1999b). Details regarding patient withdrawals and exclusions
were also absent from trial reports.
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AUTHORS’ CONCLUSIONS

Implications for practice

Naproxen sodium 550 mg (equivalent to naproxen 500 mg) and naproxen sodium 440 mg
(equivalent to naproxen 400 mg) are effective analgesics in adults with acute (moderate to
severe) post-operative pain. The NNT for naproxen sodium 550 mg compares favourably
with other analgesics for postoperative pain relief. A low incidence of adverse events was
found but these were poorly reported.

Implications for research

Further trials of naproxen 400 mg and naproxen sodium 440 mg would clarify their efficacy
as compared with the standard prescribed doses of naproxen 500 mg and naproxen sodium
550 mg. Better reporting of information, particularly for adverse events, withdrawals and
exclusions, is required.
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Characteristics of included studies

Study Brown 1997
Methods RCT, DB, single oral dose and multiple dose data. 5 parallel groups. Pain assessed at 0.25,
0.5 hrs, then hourly up to 12 hours by patient. Moderate to severe baseline pain
Participants N =218, 16-72 yrs, M&F, major abdominal or orthopaedic surgery
Interventions Naproxen sodium 550 mg, n = 46;
placebo, n = 43;

bromfenac 25 mg, n = 44; bromfenac 50 mg, n = 43;
IM ketorolac 30 mg, n = 30

Outcomes Std 4 point Pl scale, std 5 point PR scale, non-std 5 point global scale.
6 hr TOTPAR:
naproxen Na = 7.48
placebo = 3.91
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Notes Patients reporting any adverse event:
naproxen Na =7
placebo =8
Remedication allowed after 1hr, then Pl & PR = 0.
Multiple dose results only show 4 exclusions.
Quality score:
R=1
DB =2
Ww=1
Total =4

Allocation concealment A — Adequate

Study Forbes 1986

Methods RCT, DB, single oral dose. 5 parallel groups. Pain assessed at hourly intervals up to 12 hours
by patient. Moderate to severe baseline pain

Participants N =268, 15 — 34 yrs, M&F, 3rd molar extraction

Interventions Naproxen sodium 550 mg, n = 38;
placebo, n = 42;

codeine sulfate 60 mg, n = 44;
naproxen 550 mg & codeine 60 mg, n = 38;
aspirin 650 mg, n = 36

Outcomes Std 4 point Pl scale, std 5 point PR scale, std 5 point global scale.
6 hr TOTPAR:
naproxen Na = 12.76
placebo = 4.07
6hr SPID:
naproxen Na = 7.13
placebo = 1.31
Median time to remedicaton: placebo = 5.3 hrs
naproxen Na = 8.3 hrs
Remedication by 12 hrs:
placebo = 81%
naproxen Na = 60%

syduiosnuel Joyiny sispun4 JINd adoin3 ¢

Notes Patients reporting any adverse event:
naproxen Na =7
placebo =7
46 patients did not take study medication.
24 had invalid efficacy data.
Quality score:
R=2
DB=2
w=1
Total =5

Allocation concealment A — Adequate

Study Fricke 1993
Methods RCT, DB, single oral dose on day 1, 3 parallel groups, pain assessed at 20, 30, 40 and 60
mins, then hourly up to 12 hours by patient. Moderate to severe baseline pain.
Participants N =207, 15+ yrs, M&F, removal of impacted 3rd molars
Interventions Naproxen sodium 440 mg n = 81;
placebo n = 39;

syduosnuelA Joyiny sispun4 DA @doing ¢

ibuprofen 400 mg n = 81

Outcomes Std 4 point Pl scale, std 5 point PR scale, std 5 point global scale.
6 hr TOTPAR:
naproxen Na =11.6
placebo = 2.9
6hr SPID:
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naproxen Na = 4.8
placebo =-1.4

Notes

Patients reporting any adverse events:

naproxen Na =7

placebo =1

one withdrawal in naproxen Na group due to severe vomiting (not due to study medication).
Remedication allowed after 2 hours, then PI = baseline & PR = 0. Two withdrawals due to
adverse events.

Quality score:

DB=1

w=1

Total =3

Allocation concealment

A - Adequate

Study

Gottesdiener 1999

Methods

RCT, DB, single oral dose. 5 parallel groups. Pain assessed at 0.25, 0.5, 0.75, 1.0, 1.5, 2.0
hrs then hourly up to 12 hours by patient. Moderate to severe baseline pain

Participants

N=196, 18-50 yrs, M&F, removal of 2 or more 3rd molars, one of which was impacted

Interventions

Naproxen sodium 550 mg, n = 25;
placebo, n = 25;

DFP 5mg, n =48;

DFP 25 mg, n = 50;

DFP 50 mg, n = 48

(DFP is an experimental COX-2 NSAID)

Outcomes

Std 4 point Pl scale, std 5 point PR scale, std 5 point global scale.
6 hr TOTPAR:

placebo = 3.4

naproxen Na = 13.0

6 hr SPID:

placebo = —0.98

vnaproxen Na = 6.45

Notes

Patients reporting any adverse event:

naproxen Na = 6

placebo = 12

Remedication allowed after 90 minutes, last Pl and PR carried forward. If remedicated
before 90 minutes, patient excluded. Median time to remedicaton: placebo = 1.6 hrs
naproxen Na = 8.0 hrs

No. remedicating:

placebo = 92%,

naproxen Na = 60%

No exclusions

Quality score:

DB=2

w=1

Total =4

Allocation concealment

A - Adequate

Study

Kiersch 1993

Methods

RCT, DB, single oral dose on day 1, 3 parallel groups, pain assessed at 20, 30, 40 and 60 m,
then hourly up to 12 hours by patient. Moderate to severe baseline pain.

Participants

N =203, 15 to 56 yrs, M&F, removal of impacted 3rd molars

Interventions

Naproxen sodium 220 mg, n = 81;
placebo, n = 39;
ibuprofen 200 mg, n = 81

Outcomes

Std 4 point Pl scale, std 5 point PR scale, std 5 point global scale.
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6 hr TOTPAR:

naproxen Na =115

placebo = 3.7

Median time to remedication: naproxen Na = 9.4 hrs
placebo = 2.0 hrs

Notes

Patients reporting any adverse event:
naproxen Na = 21

placebo =5

Severe events in 2 pateints on placebo and 7 on NS but not deemed due to study medications.
Remedication allowed after 2 hours.

2 exclusions due to protocol violations.
Quality score:

R=1

DB=1

w=1

Total =3

Allocation concealment

A - Adequate

Study

Kiersch 1994

Methods

RCT, DB, single oral dose on day 1, 3 parallel groups, pain assessed at 20, 30, 40 and 60
mins, then hourly up to 12 hours by patient. Moderate to severe baseline pain.

Participants

N=232, 14-39 yrs, M&F, removal of impacted 3rd molars

Interventions

Naproxen sodium 440 mg,

n=92;

placebo, n = 45; acetaminophen 1000 mg,
n=2389

Outcomes

Std 4 point Pl scale, std 5 point PR scale, std 5 point global scale.
6 hr TOTPAR:

placebo = 3.1,

naproxen Na = 10.5

Median time to remedication: naproxen Na = 9.9 hrs

placebo = 2.0 hrs

Notes

Patients reporting any adverse event:

naproxen Na = 31

placebo = 13

4 did not receive study med (1 in ns group due to severe vomiting postsurgery, prior to
naproxen Na administration). Remedication allowed after 2 hours.

Quality score:

R=1

DB =2

w=1

Total =4

Allocation concealment

A — Adequate

Study

Mahler 1976

Methods

RCT, DB, single oral dose on day 1, 4 parallel groups in 2 trials at 2 hospitals, patient
assessed pain hourly up to 6 hours. Moderate to severe baseline pain.

Participants

N =197, M&F, adults, orthopaedic or general surgery

Interventions

Data combined for hospital 1 & 2:
naproxen 200 mg, n = 40; naproxen 400 mg, n = 37; placebo, n = 40;
aspirin 600 mg, n = 39; aspirin 1200 mg, n = 41

Outcomes

Std 4 point PI scale, std 5 point PR scale.
used weighted mean 6 hr TOTPAR:
Naproxen 200 mg = 7.4,

Naproxen 400 mg = 10.4

placebo = 6.2
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Single and multiple dose adverse events combined for both hospitals. Remedication allowed

after 2 hours.

Naproxen 400 mg group remedicated with placebo.

Quality score:

Total =3

Allocation concealment

A - Adequate

Study

Merck 1997a

Methods

RCT, DB, single oral dose, 6 parallel groups, pain assessed up to 24 hours. Moderate to

severe baseline pain.

Participants

N = 228, adult M&F, extraction of 2 or more 3rd molars

Interventions

Naproxen sodium 550 mg, n = 39;
placebo, n = 38;

MK-0966 7.5 mg, n = 38;
MK-0966 25 mg, n = 38;
MK-0966 50 mg, n =38;
MK-0966 100 mg, n = 38

Outcomes

Std 4 point PI scale, std 5 point PR scale.
6 hr TOTPAR:

placebo = 2.59

naproxen Na = 15.04

Median time to remedication: Naproxen Na = 12.0 hrs

placebo = 1.6 hrs
Remedication by 12 hours:
placebo = 57%

naproxen Na = 43%

Notes

Patients reporting any adverse events:
naproxen Na =9

placebo = 12

Quality score:

R=1

DB=2

wW=0

Total =3

Currently unpublished

Allocation concealment

A — Adequate

Study

Merck 1997b

Methods

RCT, DB, single oral dose on day 1, 5 parallel groups, patient assessed up to 24 hours.

Moderate to severe baseline pain.

Participants

N=312, adult M&F, extraction of 2 or more 3rd molars

Interventions

Naproxen sodium 550 mg n = 49;
placebo n = 47;

MK-0966 12.5 mg n = 72; MK-0966 25 mg n = 72; MK-0966 50 mg n = 72

Outcomes

Std 4 point Pl scale, std 5 point PR scale.
6 hr TOTPAR:

placebo = 2.59

naproxen Na = 15.04

Median time to remedication:

naproxen Na = 5.4 hrs

placebo = 1.5 hrs.

Remedication by 12 hours: placebo = 76%
naproxen Na = 75%
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Patients reporting any adverse events:

naproxen Na = 18
placebo = 13
Quality score:

Total =3
Currently unpublished

Page 18

Allocation concealment

A - Adequate

Study

Reicin 2001

Methods

RCT, DB, single oral dose on day 1, 4 parallel groups, patient assessed pain at 0.5, 1.0, 1.5,
2.0 hrs then hourly up to 12 hours. Assessments also on day 2-5. Moderate to severe baseline

pain.

Participants

N =218, 18+ yrs, M&F, major orthopedic surgery.

Interventions

Naproxen sodium 550 mg, n = 55;
placebo, n = 53;

rofecoxib 50/25 mg, n=56; rofecoxib 50/50 mg, n=54

Outcomes

Std 4 point P scale, std 5 point PR scale, std 5 point global scale.

6 hr TOTPAR:
placebo = 5.4
naproxen Na = 9.8

Median time to remedicaton: placebo = 2.8 hrs

naproxen Na = 5.9 hrs
Remedication by 12 hrs:
placebo = 93%
naproxen Na = 69%

Notes

On day 1, discontinuation due to adverse event:

naproxen Na = 3.6%,
placebo = 5.7%

Remedication allowed after 1 hour, then no further evaluations taken. By day five, 6
discontinued on naproxen sodium 550 mg, 18 discontinued on placebo.

Quality score:
R=2

DB=1
w=1

Total =4

Allocation concealment

A — Adequate

DB - double blind

DFP - an experimental, COX-2 inhibitor (a type of non-steroidal anti-inflammatory drug)

F - female

IM - intramuscular
M - male

Na - sodium

PI - pain intensity

PR - pain relief

RCT - randomised controlled trial

std - standard
TOTPAR - total pain relief
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Characteristics of excluded studies

Study Reason for exclusion

Angle 2002 Inappropriate pain scales and no 4-6 hour efficacy data
Aromaa 1978 No placebo arm

Baumgartner 1987 No placebo arm and not double blind

Brown 1984 Inappropriate pain scales and no extractable efficacy data
Brown 1990 No extractable data

Bucheli 1994 No placebo arm

Bunemann 1994

Baseline pain includes mild pain and no 4-6 hour efficacy data

Buttram 1984

No placebo arm

Coli 1992

No placebo arm

Commisionat 1983

No placebo arm

DiPrima 1986 Not double blind and treatment administered pre-operatively
Drez 1987 No placebo
Filtzer 1980 Placebo used ‘when necessary’

Galasko 1988

No placebo arm and single blind

Gallardo 1980

3 hour study therefore no 4-6 hour data

Gallardo 1981

3 hour study therefore no 4-6 hour data

Gaston 1996

No extractable efficacy data and placebo group also given codeine

Goldberg 1988

No placebo arm

Henderson 1994

No placebo arm

Kristensen 1986

No placebo arm

Mugnier 1984

No extractable efficacy data

Ogilvie-Harris 1985

No baseline pain measurement and no analgesic outcome measures

Ouelette 1986

No placebo arm

Ozkal 1996 No placebo arm
Parabita 1993 No placebo arm
Patella 1984 No baseline pain measurement

Pedersen 1993

No baseline pain measurement and no 4-6 hour efficacy data

Peters 1996

No placebo arm

Polati 1998

No placebo arm

Precious 1997

Not double blind and no placebo arm

Rasmussen 1993

No baseline pain measurement

Rossi 1981 Not double blind and no extractable efficacy data
Rossi 1988 Not double blind and no placebo arm

Ruedy 1973a No placebo arm

Ruedy 1973b No placebo arm

Sacchetti 1978

No placebo arm

Salvato 1992

No placebo arm

Scoren 1987

No placebo arm

Cochrane Database Syst Rev. Author manuscript; available in PMC 2014 September 15.

Page 19



syduiosnuel Joyiny sispun4 JINd adoin3 ¢

syduosnuelA Joyiny sispun4 DA @doing ¢

Mason et al. Page 20
Study Reason for exclusion
Selcuk 1998 No placebo arm
Sindet-Pedersen 1986  No placebo arm
Sisk 1990 No baseline pain measurement and cross over study design
Stetson 1973 No placebo arm
Stromsoe 1987 No extractable 4-6 hour efficacy data
Ujpal 1999 No placebo arm
Van der Zwan 1982 Not randomised and no extractable 4-6 hour efficacy data
Vargas Busquets 1988  No placebo arm
Wibin 1980 No placebo arm
Zuckerman 1993 No placebo arm
ADDITIONAL TABLES
Table 01

Remedication data - placebo
Study No. patients  Time to remed. (hrs) % remed. by 12 h
Gottesdiener 1999 25 1.6 92 (by 24 hrs)
Forbes 1986 42 5.29 81
Reicin 2001 53 2.8 93
Merck 1997a 38 1.6 57
Merck 1997b 47 15 76

Table 02

Remedication data - naproxen sodium 550 mg
Study No. patients ~ Time to remed. (hrs) % remed. by 12 hrs
Gottesdiener 1999 25 8.0 60 (by 24 hrs)
Forbes 1986 38 8.3 60
Reicin 2001 55 5.9 69
Merck 1997a 39 12.0 43
Merck 1997b 49 5.4 75

ANALYSES
Comparison 01

No. Patients with at least 50% pain relief
Outcome title No. of studies  No. of participants Statistical method Effect size
01 Naproxen sodium 550 6 500 Relative Risk (Fixed) 95% CI  4.18 [2.93, 5.97]
mg
02 Naproxen/naproxen 3 334 Relative Risk (Fixed) 95% CI  4.80 [2.75, 8.38]

sodium 400/440 mg
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Outcome title No. of studies  No. of participants Statistical method Effect size

03 Naproxen/naproxen 2 202 Relative Risk (Fixed) 95% CI  2.87 [1.60, 5.15]

sodium 200/220 mg

Comparison 02
Adverse events

Outcome title No. of studies  No. of participants Statistical method Effect size
01 Naproxen sodium 550 5 392 Relative Risk (Fixed) 95% CI  0.89 [0.63, 1.25]
mg

02 Naproxen/naproxen 2 257 Relative Risk (Fixed) 95% CI  1.32[0.78, 2.24]

sodium 400/440 mg

03 Naproxen/naproxen 1 122 Relative Risk (Fixed) 95% CI  2.21[0.90, 5.43]

sodium 200/220 mg

GRAPHS AND OTHER TABLES

Analysis 01.01
Comparison 01 No. Patients with at least 50% pain

relief, Outcome 01 Naproxen sodium 550 mg

Review: Single dose oral naproxen and naproxen sodium for acute postoperative pain
Comparison: 01 No. Patients with at least 50% pain relief
Outcome: 01 Naproxen sodium 550 mg

4 e |
4 05 — ;
. 0l
Merck 1997 &% —— 0l 455[213,972]
Total (95% CI) 252 248 - 100.0 4.18[2.93,597]

Total

Lod o

2005 | 2

Favours placebo  Favours Naproxen S
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Analysis 01.02
Comparison 01 No. Patients with at least 50% pain

relief, Outcome 02 Naproxen/naproxen sodium 400/440
mg

Review: Single dose oral naproxen and naproxen sodium for acute postoperative pain
Comparison: 01 No. Patients with at least 50% pain relief
Outcome: Outcome: 02 Naproxen/naproxen sodium 400/440 mg

Risk (Fixed) Weight

Kiersch 1994 4392 4 — 262 701
Fricke 43 — [ 2644055
—— 5 2041 104,400
- 100.0 480[275,838]

Analysis 01.03
Comparison 01 No. Patients with at least 50% pain
relief, Outcome 03 Naproxen/naproxen sodium 200/220
mg

Review: Single dose oral naproxen and naproxen sodium for acute postoperative pain
Comparison: 01 No. Patients with at least 50% pain relief
Outcome: 03 Naproxen/naproxen sodium 200/220 mg

100.0 2.87[1.60,5.15]
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Analysis 02.01
Comparison 02 Adverse events, Outcome 01 Naproxen
sodium 550 mg

Review: Single dose oral naproxen and naproxen sodium for acute postoperative pain
Comparison: 02 Adverse events
Outcome: 01 Naproxen sodium 550 mg

Study Naproxen § Placebo

Forbes 1986 138

Gottesdiener 1999 6/25

Brown 1997 7146 8/43

Total (95% CI) 197 195 100.0 0.89[0.63,1.25]

Total

Test for hete

Test for ove

Favours naproxen  Favours placebo

Analysis 02.02
Comparison 02 Adverse events, Outcome 02 Naproxen/
naproxen sodium 400/440 mg

Review: Single dose oral naproxen and naproxen sodium for acute postoperative pain
Comparison: 02 Adverse events
Outcome: 02 Naproxen/naproxen sodium 400/440 mg

100.0 132[078,2.24]
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Analysis 02.03
Comparison 02 Adverse events, Outcome 03 Naproxen/

naproxen sodium 200/220 mg

Review: Single dose oral naproxen and naproxen sodium for acute postoperative pain
Comparison: 02 Adverse events
Outcome: 03 Naproxen/naproxen sodium 200/220 mg

1000 2211090,543]
100.0 2.21[0.90,543]
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PLAIN LANGUAGE SUMMARY
Naproxen sodium is effective for pain relief in adults who have acute pain after surgery

Acute pain is a problem immediately after surgery and can be poorly managed. This
review assessed the evidence from 996 patients in 10 randomised, double blind, placebo-
controlled clinical trials of naproxen/naproxen sodium (a non-steroidal anti-inflammatory
drug) in adults with acute postoperative pain. We found that naproxen sodium taken by
mouth at doses of 550 mg and 440 mg is an effective pain killer for treating pain
following surgery. The effects of one dose last, on average, up to seven hours. No
conclusions can be drawn about the adverse effects of naproxen and naproxen sodium
because reports of these events were inconsistent.
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