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ABSTRACT

Background

Acute pain frequently occurs after surgical procedures. Nicotine has been explored as an adjunctive medication for management of
postoperative pain.

Objectives

To assess the effect of transdermal or intranasal nicotine administration on postoperative pain, opioid analgesic use, and opioid-related
adverse events.

Search methods

We searched MEDLINE (1966 to 20 March 2014), the Cochrane Central Register of Controlled Trials (CENTRAL; 2014, Issue 3), EMBASE (1980
to 20 March 2014), and also databases of ongoing trials (www.controlled-trials.com/ and http://clinicaltrials.gov/). We re-ran the search on
28 April 2015. We will assess the one study of interest when we update the review.

Selection criteria

We included randomized, placebo-controlled clinical trials that evaluated the effects of perioperative (pre-, intra-, or postoperative)
administration of nicotine on postoperative pain, opioid use, and opioid-related adverse events. We excluded all other studies.

Data collection and analysis

Two authors independently screened all titles and abstracts for eligibility and documented reasons for exclusion. In case of disagreement,
a third author decided on the inclusion or exclusion of a trial report. When additional information was needed in order to decide if a trial
should be included, one of the authors contacted the corresponding author of the trial in question.

Main results

Nine trials (666 participants) evaluated nicotine for postoperative pain. Nicotine may reduce postoperative pain scores at 24 hours by a
small amount compared with placebo (eight trials, mean difference -0.88 on a 0 to 10 scale, 95% confidence interval (Cl) -1.58 to -0.18;
low quality evidence). The effect on pain at one hour and 12 hours postoperatively was less certain (very low quality evidence). Statistical
heterogeneity was substantial and not adequately explained by stratification of trials according to type of surgical procedure, smoking
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status, mode of nicotine administration, timing of administration, or assessed risk of bias. Excluding one trial at high risk of bias resulted
in similar findings. The effect of nicotine on postoperative opioid use was uncertain due to small number of participants in the studies.
Nicotine probably increases the risk of postoperative nausea (seven trials, RR 1.24, 95% CI 1.03 to 1.50; moderate quality evidence). Three
trials assessed sedation but the effect is very uncertain due to the very low quality of evidence. We found no evidence that nicotine
increased the risk of vomiting (seven studies, risk difference (RD) 0.03, 95% CI -0.04 to 0.09; low quality evidence). The results from one
single small trial were insufficient to establish whether nicotine led to an earlier hospital discharge (very low quality evidence).

Authors' conclusions

Based on evidence of generally low quality, nicotine may reduce postoperative pain at 24 hours compared with placebo, but the effects
were relatively small (less than 1 point on a 10 point pain scale) and there was substantial heterogeneity in the results of our analyses.
Nicotine does not appear to reduce postoperative use of opioids or opioid-related adverse events but probably increases the risk of nausea.
More research is needed to determine the effectiveness of nicotine for postoperative pain and to understand the optimal timing, dose, and
method of delivery of nicotine.

PLAIN LANGUAGE SUMMARY

Nicotine for postoperative pain
Review question

This Cochrane review examines whether nicotine given prior to, during, or immediately after surgery results in less pain, use of opioids,
and side effects from opioids.

Background study characteristics

Major surgery is usually associated with significant pain. The mainstay of treatment for pain following major surgery is opioid medications
(strong pain killers such as morphine). However, opioids are not always entirely effective and are associated with side effects including
sleepiness (sedation), shallow breathing (respiratory depression), feeling sick (nausea), and being sick (vomiting). Co-administered
medications, like paracetamol, may help improve postoperative pain control and reduce the need for opioids.

We included nine clinical trials with a total of 666 participants. We searched several databases to March 2014, to find placebo-controlled,
randomized trials (clinical studies where people are randomly put into one of two or more treatment groups, one of which includes a
pretend (placebo) group) of nicotine for postoperative pain. We also contacted study authors for additional data. Not all studies reported
all of the symptoms (outcomes) listed above, so what we can say about some outcomes is limited. We re-ran the search on 28 April 2015.
We will assess the one study of interest when we update this review.

Key results

Our results indicated that there is low quality evidence that nicotine use results in slightly lower postoperative pain scores 24 hours after
surgery. At one hour and 12 hours postoperatively the effect was less certain. Nicotine appeared not to reduce use of opioids at 60 minutes
or 24 hours, neither was there evidence that it reduced sedation or vomiting. Nicotine was associated with higher risk of nausea than
placebo, and this may limit its use. There was not enough data to evaluate the effects of nicotine use on other side effects associated with
opioids, including respiratory depression, or the effects of nicotine use on length of hospital stay following surgery.

Quality of the evidence

We downgraded the quality of the evidence to low or very low quality largely because of problems with the way that the studies were
designed, which could have exaggerated the results, because there was insufficient data in many of the analyses to be certain about the
size of the average effect and because the results of some of the studies varied substantially.
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Transdermal or intranasal nicotine versus placebo for the treatment of postoperative pain

Main outcomes: Transdermal or intranasal nicotine versus placebo for the treatment of postoperative pain

Patient or population: people being treated for postoperative pain
Settings: postsurgical inpatients

Intervention: transdermal or intranasal nicotine

Comparison: placebo

Outcomes Illustrative comparative risks* (95% Cl) Relative effect  No of partici- Quality of the Comments
(95% ClI) pants evidence
Assumed risk Corresponding risk (studies) (GRADE)
Control Main outcomes: transdermal or in-
tranasalnicotine versus placebo
Painat 60 min- The mean pain at 60 minutes The mean pain at 60 minutes in the inter- MD-0.14 (-0.94 442 B0 -
utes in the control groups was vention groups was t0 0.65) (6 studies) very low 1,2,3
3.1t0 6.5 points 0.14 lower
(0.94 lower to 0.65 higher)
Pain at 12 The mean pain at 12 hours in The mean pain at 12 hours in the interven-  MD -0.00 (-0.98 175 B0 -
hours the control groups was tion groups was t0 0.98) (2 studies) very low 1,3,4
1.7 to 1.9 points 0.14 lower
(0.98 lower to 0.98 higher)
Pain at 24 The mean pain at 24 hours in The mean pain at 24 hours in the interven- MD -0.88 (-1.58 562 @O0 -
hours the control groups was tion groups was t0-0.18) (8 studies) low 1.4
0.6 to 5.3 points 0.88 lower
(1.58 to 0.18 lower)
Hourly mor- The mean hourly morphine The mean hourly morphine equivalentsat  MD -0.08 (-0.40 168 ®B00 -
phine equiv- equivalents at 60 minutes in 60 minutes in the intervention groups was  to 0.24) (4 studies) low 1,3
alents at 60 the control groups was 0.08 lower
minutes 0.5 to 1.3 mg morphine (0.4 lower to 0.24 higher)
equivalents
Hourly mor- The mean hourly morphine The mean hourly morphine equivalentsat  MD -6.06 168 BPOO -
phine equiv- equivalents at 24 hoursin the 24 hours in the intervention groups was (-12.91t0 0.79) (4 studies) low 1,3
alents at 24 control groups was 6.06 lower
hours (12.91 lower to 0.79 higher)
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30.2 to 51.6 mg morphine
equivalents

Sedationscore  The mean sedation score in The mean sedation score in the interven- SMD -0.13 148 BPOO
the control groups was tion groups was (-0.88 t0 0.62) (3 studies) very low 1,2,3
-1t019.21 0.13 standard deviations lower
(0.88 lower to 0.62 higher)
Nausea Study population RR1.24 592 SDDO
(1.03to 1.5) (7 studies) moderate 1
379 per 1000 469 per 1000
(390 to 568)
400 per 1000 496 per 1000
(412 to 600)
Vomiting Study population RD 0.03 (-0.04 602 BDOO
t0 0.09) (7 studies) low 1.3
150 per 1000 176 per 1000
(110 to 241)
65 per 1000 76 per 1000
(47 to 104)
Timeto hospi- The mean time to hospi- The mean time to hospital discharge in MD 1.20 (-6.19 90 SB00
tal discharge tal discharge in the control the intervention groups was t0 8.59) (1 study) very low 1,5

groups was
45.5 hours

1.2 hours longer
(6.19 shorter to 8.59 longer)

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

Cl: confidence interval; MD: mean difference; SMD: standardized mean difference; RD: risk difference; RR: risk ratio.

1 Downgraded one level due to serious risk of bias: methodological limitations present in most studies.

2 Downgraded one level due to serious inconsistency: statistical heterogeneity was 50-75%.

3 Downgraded one level due to serious imprecision: the confidence interval around the effect includes benefit and harm.

4 Downgraded one level due to serious inconsistency: statistical heterogeneity was 75-100%.

5 Downgraded two levels due very serious imprecision: evidence comes from one small study and the confidence interval around the effect included a clinically meaningful effect
with intervention or control.
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BACKGROUND

Many medications are available for management of postoperative
pain. Opioids are the most commonly used class of systemic
medications for postoperative pain (Vadivelu 2010), but they are
not always entirely effective and can result in adverse events such
as excessive sedation, respiratory depression, nausea, vomiting,
constipation, and rash. One medication that has been explored for
adjunctive postoperative pain management is nicotine. There have
been few studies on nicotine for postoperative pain, and results
of individual studies have been variable in showing benefits. In
this systematic review, we synthesized the evidence on intranasal
and transdermal nicotine for postoperative pain, explored potential
reasons for inconsistent results between studies, and highlighted
areas for further research.

Description of the condition

Acute pain frequently occurs after surgical procedures, due to tissue
damage as a result of surgery and related inflammation. In one
study (250 participants), 82% of participants reported some pain
after surgery and 39% of these participants reported severe to
extreme pain (Apfelbaum 2003). In another study (200 participants),
the rate of moderate to extreme pain at some stage during the
first 24 hours after surgery was 88% (Svensson 2000). Management
of postoperative pain is an important component of surgical
care, but research indicates that many people report suboptimal
postoperative pain control (Owen 1990).

Description of the intervention

The usual clinical practice in the management of postoperative
pain is multimodal analgesia. This refers to the use of
combinations of pain medications (such as opioids and
paracetamol (acetaminophen), non-steroidal anti-inflammatory
drugs, gabapentin or pregabalin, or others) and routes of delivery
(such as regional, intravenous, and epidural) as well as non-
pharmacological modalities, in order to decrease requirements
for opioids and associated adverse effects such as sedation,
nausea, vomiting, constipation, and itching. Multimodal analgesia
may include pre-emptive systemic medications before or during
surgery, or before fully awakening from anaesthesia, as well as
management after the person has resumed consciousness.

One specific strategy in postoperative multimodal pain
management is to augment pain medications with additional
medications. These additional medications in combination with
opioids may reduce pain and the total amount of opioid needed.
Some potential agents that can be used this way include capsaicin,
N-methyl-D-aspartate receptor antagonists, or gabapentinoids
(Vadivelu 2010).

Nicotine is available in several forms, including transdermal (patch)
and inhaled formulations. Nicotine may reduce pain both by
directly reducing pain and by improving the overall treatment
of pain even though not providing direct pain relief though
potential mechanisms are not completely understood. Research
indicates that given alone, nicotine increases pain thresholds
in people undergoing the cold pressor test (submersion of a
hand in cold water), though results are inconsistent with heat
or electrical stimulation tests (Shi 2010). Nicotine may decrease
the risk of respiratory depression, either by reducing the dose
of opioid required for adequate pain control or directly as a

respiratory stimulant. Other stimulants have been shown to
decrease respiratory depression (Miller 1962). There is some
evidence that nicotinic agonists may block hyperalgesia associated
with some inhaled anaesthetics (Flood 2002; Yan 2009).

One of the adverse effects of nicotine, particularly in nicotine-naive
people, can be nausea and vomiting. In contrast, there is some
evidence that current smokers or users of snuff are less likely to
have postoperative nausea and vomiting, perhaps due to nicotinic
effects (Brattwall 2010).

Several factors may influence the pain-relieving effects of nicotine
including the history of current or former smoking, the route
of administration (e.g. transdermal or intranasal), timing of
nicotine administration (e.g. preoperative, intraoperative, or
postoperative), sex, and age. For example, some evidence suggests
that female smokers have lower pain sensitivity than female non-
smokers (Girdler 2005). There may also be underlying genetic
variability in response to nicotine (Campbell 2006).

How the intervention might work

There are several hypotheses about how nicotine might directly
affect the pain system. Most involve the nicotinic cholinergic
receptor system. One theory is that nicotine stimulates the
alpha-4 and beta-2 nicotinic receptors and thus stimulates spinal
noradrenaline (norepinephrine) release, leading to pain relief. It
has also been suggested that the pressor activity of nicotine on
the cardiovascular system may result in decreased pain. There
may be an anti-inflammatory effect of nicotine through the
alpha-7 cholinergic receptor (Benowitz 2008; Shi 2010). Chronic
smokers experience upregulation and desensitization of nicotine
receptors, which may result in attenuated effects of nicotine in this
population.

The opioid system may also be involved in the pain-relieving effects
of nicotine. Some studies have found that animals treated with
naloxone or deficient in the mu opioid receptor do not experience
pain relief with nicotine, or have an attenuated response to pain
(Campbell 2006).

Why it is important to do this review

Although some studies have evaluated effects of nicotine patches
or inhaled nicotine in people undergoing surgery, results from
individual studies are somewhat mixed (Cheng 2008; Flood 2004;
Habib 2008; Hong 2008; Olson 2009; Turan 2008). The purpose of
this review was to synthesize the literature and, if appropriate,
to combine the studies to provide pooled estimates of effect
and increase the power to detect effects. If there was significant
statistical heterogeneity in pooled estimates, another goal of this
review was to evaluate whether type of surgery; smoking status;
sex; differences in study quality; or differences in the dose, timing,
or mode of delivery of nicotine may help explain the divergent
results.

OBJECTIVES

To assess the effect of transdermal or intranasal nicotine
administration on postoperative pain, opioid analgesic use, and
opioid-related adverse events.
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METHODS

Criteria for considering studies for this review
Types of studies

We included randomized, placebo-controlled clinical trials
that evaluated the effect of perioperative (pre-, intra-, or
postoperative) administration of intranasal or transdermal nicotine
on postoperative pain or opioid analgesic use. We excluded all
other studies.

Types of participants

We included participants undergoing any minor or major, elective
inpatient or outpatient surgery that had been randomized to
receive either nicotine or placebo for postsurgical pain. We included
smoking or non-smoking men and women of all ages, as well as
children.

Types of interventions

Interventions of interest included placement of a transdermal
nicotine patch or use of intranasal nicotine spray for postoperative
pain control one or more times before, during, or after surgery.
Nicotine was included if administered either solely or as an
adjuvant to other pain treatments, and whether nicotine was given
pre-, intra-, or postoperatively. Comparison groups received a
placebo.

Types of outcome measures
Primary outcomes

« Postoperative pain scores at rest, as reported by participantona
numerical rating scale or categorical rating scale at 60 minutes,
12 hours, and 24 hours.

o Postoperative hourly morphine equivalents. Morphine
equivalents are a way of uniformly assessing the amount given
in milligrams per kilogram per hour across various opioids.

Secondary outcomes

« Sedation as reported and scaled by the participant.
« Nausea as reported by the participant.

« Vomiting as reported by participant.

« Time to hospital discharge.

Search methods for identification of studies
Electronic searches

We searched MEDLINE (1966 to 20 March 2014), and adapted the
search strategy (found in Appendix 1) for the Cochrane Central
Register of Controlled Trials (CENTRAL; 2014, Issue 3, see Appendix
2) and EMBASE (Ovid SP, 1980 to 20 March 2014, see Appendix 3).
We assessed retrieved studies for free-text terms or MeSH terms,
nicotine, or pain that have not been previously included in the
search and incorporated them into the final searches.

We excluded studies not fully published (e.g. studies published
only as conference abstracts) because of the difficulty evaluating
methods and because results often change between an initial
abstract publication and final publication.

We did not impose a language restriction.

We re-ran the search on 28 April 2015. We will assess the one study
of interest when we update the review.

Searching other resources

We screened the reference lists of relevant trials and review
papers. We asked the corresponding authors of the studies that
we located if they knew of additional relevant unpublished studies
(none were identified). We also searched the following clinical trial
registries: www.controlled-trials.com/ and clinicaltrials.gov/.

Data collection and analysis
Selection of studies

Two authors (AM and TD) independently screened all titles and
abstracts for eligibility and documented reasons for exclusion. In
case of disagreement, a third author (RC) decided on inclusion
or exclusion (see Appendix 4). When we needed additional
information in order to decide if a trial should be included, one of
the authors (AM) contacted the corresponding author of the trial
in question. We compiled a list of eligible trials and their unique
identifiers on an electronic version of the data abstraction form (see
Appendix 4).

Data extraction and management

Two authors (AM and TD) independently extracted data. Data
abstraction included the following variables for each arm of
each study: mean age in years, sex, smoking status; surgery
type by category (gynaecological, male pelvic, or mixed/other);
nicotine dose (in micrograms); timing of nicotine administration
(only pre- or intraoperatively (or both) or involving postoperative
administration); route of nicotine administration (intranasal or
transdermal); and the following outcomes: pain at 60 minutes, 12
hours, and 24 hours; cumulative morphine dose at 60 minutes,
12 hours, and 24 hours; hourly morphine use at 60 minutes and
24 hours; time to hospital discharge; any reported nausea; any
reported vomiting; sedation score; and participant satisfaction.
For continuous outcomes, we abstracted mean values as well as
standard deviations. We combined nicotine trials that just gave
nicotine postoperatively with trials that gave nicotine pre- or
intraoperatively. We were unable to assess respiratory depression
or constipation because trials did not report these outcomes. We
resolved any discrepancies in data abstraction by discussion. If
we needed additional information on outcomes to enable our
analyses, one of the authors (AM) contacted the corresponding
author of the trial in question.

Assessment of risk of bias in included studies

Two authors (AM and RC) independently assessed the
methodological quality of the eligible trials. We resolved any
disagreements by discussion with a third author (TD). We
performed the assessments as suggested in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011)
and by Jiini (Jiini 2001). Appendix 4 shows the form used to assess
risk of bias.

Random sequence generation

We considered sequence generation at low risk of bias if the
investigators described a random component in the sequence
generation process, such as referring to a random number table,
computer generation randomization sequence, or tossing a coin.
We considered random sequence generation at high risk of bias if
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the investigators used a non-random approach, such as a sequence
generated by odd or even date of birth, alternating allocation, or by
some rule based on hospital or clinic record number. We considered
random sequence generation at unclear risk of bias if there was
insufficient information about the sequence generation process to
permit an informed judgement.

Allocation concealment

We considered allocation concealment at low risk of bias if
the process used prevented investigators and participants from
knowing the intervention allocation of the next participant to be
enrolled in the study, such as the use of centralized allocation or
sequential sealed opaque envelopes with allocation assignments.
We considered allocation concealment at high risk of bias if
the participants could possibly foresee assignments and thus
potentially introduce selection bias. Examples of inadequate
allocation concealment include day of the week or alternating
allocation. We considered allocation concealment at unclear risk of
bias if insufficient information about the methods was reported to
permit an informed judgement.

Blinding of participants and outcomes

We considered blinding at low risk of bias if participants or
personnel were blinded and it was unlikely that the blinding
could have been broken; or if participants or personnel were
not blinded but outcome assessment was blinded and the non-
blinding of others was unlikely to introduce bias. If a trial reported
that it was double-blinded, we assumed that participants and the
personnel providing the intervention were blinded, unless there
was information to the contrary.

We considered blinding at high risk of bias if: there was incomplete
blinding; the outcome or outcome measurement was likely to have
been influenced by the lack of blinding; or there was blinding of
participants and personnel attempted but it was likely that the
blinding could have been broken; or participants and personnel
were not blinded and the non-blinding of others was likely to
introduce bias. We considered blinding at unclear risk of bias if
insufficient information about blinding was provided to permit an
informed judgement.

Incomplete outcome data

We considered the completeness of outcome data at low risk of bias
if any one of the following was true: there were no missing outcome
data; the reasons for missing data were unlikely to be related
to the outcomes; the reasons for missing data were similar and
balanced across groups; there was no clinically relevant impact on
the intervention effect estimate (proportion of missing outcomes
compared with observed event risk for dichotomous outcome data)
or the plausible effect size (difference in means or standardized
difference in means for continuous data); or missing data were not
large, and appropriate methods were used to impute missing data.

We considered the completeness of outcome data at high risk of
bias if: the reasons for missing data were likely to be related to
the outcomes; there were enough missing data to induce clinically
relevant bias in the observed effect size (proportion of missing
outcomes compared with observed event risk for dichotomous
outcome data) or the plausible effect size (difference in means or
standardized difference in means) for continuous data; the analysis
was performed on an on-treatment basis and there was substantial
departure from the intervention received from that assigned at
randomization; or there was inappropriate use of imputed data.

We considered the risk of bias unclear if insufficient information
was given about the completeness of outcome data to permit
judgement, or the study did not address the particular outcome of
interest.

Selective reporting

We considered selective outcome reporting at low risk of bias if the
study protocol was available and all of the pre-specified outcomes
of interest in the review were reported in the pre-specified way,
or if the study protocol was not available but it was clear that the
published reports include all major expected outcomes, including
those that were pre-specified.

We considered selective reporting to be at high risk of bias if
any of the following were present: not all of the pre-specified
primary outcomes were reported; outcome(s) were reported using
measurements, analysis methods, or subsets of the data that were
not pre-specified; outcome(s) were not pre-specified, unless clear
justification for their reporting was provided; outcome(s) of interest
in the review were reported incompletely; or the study failed to
include results for a key outcome that would be expected to have
been reported.

We considered selective reporting at unclear risk of bias if
insufficient information was given about selective outcome
reporting to permit an informed judgement.

Other bias

We assessed other factors that might contribute to the risk of bias,
including similarity of baseline groups, avoidance or similarity of
co-interventions, and similarity of timing of outcome assessment
(van Tudler 2003).

We displayed the results of our risk of bias assessment for each
domain by creating a 'Risk of bias' graph (Figure 1) and a 'Risk of
bias' summary figure (Figure 2) using Review Manager 5 software
(RevMan 2014). Based on the assessment of risk of bias, two authors
(AM and RC) rated the overall quality of each study as good, fair,
or poor, based on the number and seriousness of methodological
shortcomings. A third author (TD) resolved discrepancies in risk of
bias assessments and overall quality rating.

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review) 7
Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Figure 1. Study flow diagram. Note: We re-ran the search on 28 April 2015 and found one additional study of
interest. We will assess this study when we update the review.
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Figure 1. (Continued)

(meta-analysis)

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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Measures of treatment effect

Weintended to analyse pain scores as dichotomous and continuous
outcomes, but the trials only reported continuous data. Other
continuous variables were opioid use (in milligram morphine
equivalents) and sedation scores. For continuous variables, we
reported the absolute mean difference (MD) (for outcomes
measured using similar scales) or standardized mean difference
(SMD) (for outcomes measured using different scales). For
dichotomous variables (nausea, vomiting), we used risk ratios (RRs)
unless the rates were similar in the control groups, in which case we
presented risk differences (RDs).

Unit of analysis issues

In randomized trials that first randomized people to a type of
anaesthesia (e.g. propofol or isoflurane) and then to nicotine or
placebo, we compared the nicotine and placebo groups for the
meta-analysis irrespective of the type of anaesthesia.

Dealing with missing data

We analysed results based on intention-to-treat (ITT), that is, based
on the groups to which the participants were allocated. If ITT
analyses were not available, one of the authors (AM) contacted the
corresponding author of the trial to ask for the missing data. If trials
imputed data, we planned to perform the primary analysis using
theimputed results and record the method of imputation, and carry
out sensitivity analyses without imputation. For continuous data
where standard deviations were missing, we planned to impute
using a best case, worst case technique, or other appropriate
methods.

Assessment of heterogeneity

We used the Chi2 test to evaluate the statistical significance of
heterogeneity in meta-analyses and the I2 statistic to describe
the percentage of variability in variance across studies due to
heterogeneity rather than chance (Higgins 2002). We considered an
I statistic greater than 50% to represent substantial heterogeneity.

Assessment of reporting biases

We did not have enough studies to create a meaningful funnel plot
or conduct statistical analyses for small sample size study effects
(Sterne 2011). Instead, we assessed for reporting bias by comparing
pre-specified to reported outcomes, querying authors of included
studies regarding unpublished trials. Risk of selective outcomes
reporting was assessed using the Cochrane 'Risk of bias' tool (see
Appendix 4). We were unable to assess publication bias formally
using graphical or statistical methods due to the small numbers of
trials available for each analysis.

Data synthesis

We conducted meta-analyses, if possible. The main comparisons
were made for the two primary outcomes (postoperative pain
scores, hourly morphine use), as well as secondary outcomes
(sedation, nausea, vomiting, time to hospital discharge).

We calculated a pooled intervention effect across studies under the
assumption that the studies were estimating an intervention effect
that followed a distribution across studies (random-effects model
meta-analysis). We combined RRs for dichotomous outcomes and
RDs when the control rate was similar across trials. For studies
reporting continuous outcomes, we combined MDs or an effect
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size (if trials used different measures to assess an outcome).
For postoperative pain scores, the preferred outcome for meta-
analyses was pain measured on a 0 to 10 numerical rating scale.
For studies that used other numerical rating scales to measure
postoperative pain (e.g. 0 to 100 or 0 to 20), we transformed these
to a 0to 10 scale in order to include the data in the meta-analysis.

We performed the meta-analyses using the DerSimonian-Laird,
random-effects model. As described above, the choice of reporting
MD versus SMD for continuous variables and RR versus RD for
dichotomous variables was made after looking at the data.

Subgroup analysis and investigation of heterogeneity

The small number of trials limited the usefulness of subgroup
analyses. However, we examined the following variables in
subgroup analyses as potential sources of heterogeneity.

« Type of surgery (gynaecological, male pelvic, or other).
« Route of administration of nicotine.
« Smoking status (restricted to smokers or non-smokers).

We also examined the following variables, not originally listed
in our protocol, in subgroup analyses as potential sources of
heterogeneity.

« Sex (male or female).

« Individual nicotine dose (not cumulative) (5 mg or less, between
5and 10 mg, or 10 mg or greater).

« Timing of nicotine administration (pre- or intraoperatively only
or including postoperative administration).

« Study quality (good, fair, or poor).

We planned to examine the following variables in meta-regression
as potential sources of heterogeneity.

* Mean age.

« Proportion of males.

« Dose of nicotine.

« Smoking status (proportion of smokers).

« Opioids administered during surgery or postoperatively in
morphine equivalents (for outcomes other than postoperative
opioid use).

However, because there were fewer than 10 studies, we did
not perform meta-regression, as recommended by the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011).

Sensitivity analysis

The usefulness of sensitivity analyses was limited by a relatively
small number of trials. However, we examined the meta-analyses
for outliers and performed sensitivity analyses by excluding them.
We also performed sensitivity analysis by excluding poor-quality
trials.

'Summary of findings' tables

We used the principles of the GRADE system (Guyatt 2008) to assess
the quality of the body of evidence associated with the comparison
of nicotine versus placebo on specific outcomes (pain scores at rest,
hourly morphine equivalents, sedation, nausea, vomiting, time to
hospital discharge) in our review and constructed a 'Summary of
findings' table using the GRADE software.

RESULTS

Description of studies

See: Characteristics of included studies; Characteristics of excluded
studies.

Results of the search

We conducted the search on 20 March 2014 (see Appendix
1; Appendix 2; Appendix 3 for full search strategies). We
identified 388 studies. We identified two ongoing studies on
searches of clinical trials registries (www.controlled-trials.com/and
www.clinicaltrials.gov). We contacted the authors of the two trials
(NCT00790829; NCT01194089), but no data were available yet.
After removal of duplicates, there were 347 unique citations for
screening. Of those 347 citations, 12 studies appeared to meet
inclusion criteria on initial screen and we obtained full-texts of
the articles for further review. After review of full-text articles and
ongoingtrials, nine articles met our inclusion criteria (See Figure 1).

We re-ran the search on 28 April 2015 and found one additional
study of interest (Weingarten 2015). We will assess that study when
we update the review.

Additional data from primary authors

We obtained additional data from primary authors for four studies
(Cheng 2008; Flood 2004; Hong 2008; Turan 2008). Pamela Flood,
MD provided pain scores and morphine equivalents at 30 and 60
minutes and one, three, and five days for the Hong 2008 study.
Dr Flood also provided the mean and standard deviations for pain
scores at 30 minutes, 60 minutes, one day, three days, and five days
and morphine equivalents used at these times points for the Cheng
2008 study, and clarified that there were 10 participants per group
in the Flood 2004 study. Alparslan Turan, MD provided mean and
standard deviation for pain scores at 30 minutes, 60 minutes, one
day, three days, and five days as well as the cumulative morphine
dose used at each of those time points for the Turan 2008 study.

Included studies

All nine included studies were randomized trials (Cheng 2008;
Czarnetzki 2011; Flood 2004; Habib 2008; Hong 2008; Jankowski
2011; Olson 2009; Turan 2008; Yagoubian 2011). Eight were
parallel group trials and one was a cross-over trial (Yagoubian
2011). Sample sizes ranged from 20 to 118 (total n = 666) and
duration of follow-up ranged from one to seven postoperative days.

Four trials focused on gynaecological surgery and included only
women (Cheng 2008; Flood 2004; Jankowski 2011; Turan 2008),
one trial focused on prostate surgery in men (Habib 2008), and
the remainder included both men and women undergoing various
surgeries (elective inpatient surgery (Czarnetzki 2011), general
surgery (Hong 2008), pelvic or abdominal surgeries (Olson 2009), or
third molar extraction (Yagoubian 2011)).

Doses of nicotine ranged from 3 to 17 mg per dose. Nicotine was
administered only pre- or intra-operatively, or both, in two trials
(Cheng 2008; Yagoubian 2011), only postoperatively in two trials
(Flood 2004; Jankowski 2011), and continuously through both time
periods in five trials (Cheng 2008; Czarnetzki 2011; Habib 2008;
Hong 2008; Olson 2009). Nicotine was administered as a patch in
five trials (Czarnetzki 2011; Habib 2008; Hong 2008; Olson 2009;
Turan 2008), and as an inhaler in four trials (Cheng 2008; Flood

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review) 10
Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


http://www.controlled-trials.com/
http://www.clinicaltrials.gov

Trusted evidence.
Informed decisions.
Better health.

1\ Cochrane
é) Library

Cochrane Database of Systematic Reviews

2004; Jankowski 2011; Yagoubian 2011). Seven studies excluded
smokers (Cheng 2008; Czarnetzki 2011; Flood 2004; Habib 2008;
Hong 2008; Jankowski 2011; Yagoubian 2011), and one study
restricted enrolment to smokers (Olson 2009). One study excluded
participants with a history of postoperative nausea and vomiting
(Jankowski 2011).

All of the trials were single centre studies. Seven trials were
conducted in the USA (Cheng 2008; Flood 2004; Habib 2008;
Hong 2008; Jankowski 2011; Olson 2009; Yagoubian 2011), one in
Switzerland (Czarnetzki 2011), and one in Turkey (Turan 2008).

Excluded studies

We excluded three studies after full-text review. One was not a
randomized controlled trial (lonescu 2007), one was an editorial
(Benowitz 2008), and one was an abstract of a review (Souzdalnitski
2009) (See Characteristics of excluded studies table).

Ongoing studies

Two studies are ongoing and therefore no data are available
yet (NCT00790829; NCT01194089) (see Characteristics of ongoing
studies table).

Studies awaiting classification

We re-ran our search on 28 April 2015. We found one study, which
is awaiting classification (Weingarten 2015) (see Characteristics of
studies awaiting classification table).

Risk of bias in included studies

See Summary of findings for the main comparison for an overall
assessment of the risk of bias assessment of included studies for
each comparison and outcome. See also the 'Risk of bias' graph (see
Figure 2) and 'Risk of bias' summary (see Figure 3) for an overview
of risk of bias. Details about assessments for specific risk of bias
criteria are described below.
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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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Based on the risk of bias assessments, we rated three trials overall ~ five as fair quality (Cheng 2008; Habib 2008; Hong 2008; Olson
as good quality (Czarnetzki 2011; Flood 2004; Jankowski 2011),  2009; Turan 2008), and one as poor quality (Yagoubian 2011).
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The poor quality trial had unclear blinding of participants and
study personnel, outcomes assessors, and unclear similarity of
intervention groups at baseline (Yagoubian 2011).

Allocation

Three trials reported computerized randomization (Czarnetzki
2011; Olson 2009; Turan 2008), and two reported use of
randomization tables (Flood 2004; Hong 2008). The method of
random sequence generation was unclear in four trials (Cheng
2008; Habib 2008; Jankowski 2011; Yagoubian 2011).

Two trials reported use of numbered, opaque sealed envelopes
for allocation concealment (Cheng 2008; Olson 2009), and two
used an opaque container (Czarnetzki 2011; Flood 2004), and one
used identical syringes (Jankowski 2011). The method of allocation
concealment was unclear in four studies (Habib 2008; Hong 2008;
Turan 2008; Yagoubian 2011).

Blinding

Seven trials reported blinded outcomes assessment; in the other
two, use of blinded outcome assessment was unclear (Cheng 2008;
Yagoubian 2011).

All but one of the studies reported blinding of study participants
and personnel. In one other trial, it was unclear whether either
personnel or participants were blinded (Yagoubian 2011).

Incomplete outcome data

We did not detect incomplete outcome data in any of the studies.

Selective reporting

We did not detect selective reporting in any of the studies. No trial
was available only as an abstract.

Other potential sources of bias

One trial reported significant baseline differences between
intervention groups (Olson 2009), and in one trial it was unclear
if groups were similar at baseline (Yagoubian 2011). All studies
described ITT analysis, withdrawals, co-interventions were avoided
or similar, and timing of outcome assessments were similar.

Effects of interventions

See: Summary of findings for the main comparison Transdermal
or intranasal nicotine versus placebo for the treatment of
postoperative pain

Primary outcome: postoperative pain scores

There was no difference between nicotine and placebo in
postoperative pain score at 60 minutes (six trials, MD -0.14, 95% CI
-0.94 to 0.65; Chi2 test = 17.31, degrees of freedom (df) =5 (P value
=0.72); 12 statistic = 71%, Analysis 1.1) or at 12 hours (two trials, MD
-0.00, 95% CI -0.98 to 0.98, Chi2 test = 4.67, df = 1 (P value = 1.00);
12 statistic = 79%, Analysis 1.2). Sensitivity and subgroup analyses
showed no differences when stratified by type of surgery, route of
administration, nicotine dose, timing of nicotine, gender, or overall
quality.

For pain at 60 minutes, there was a statistically significant
difference in the effect of nicotine on pain between studies that
recruited smokers and studies recruiting a mix of smokers and
non-smokers, with a more favourable effect with placebo in the
studies recruiting smokers (P value = 0.004). However, results
should be interpreted with caution because neither trial enrolled
only smokers, and there was substantial statistical heterogeneity in
the subgroup of trials that focused on non-smokers (12 statistic =
53%).

At 24 hours, nicotine was associated with lower pain score than
placebo, with a difference of slightly less than 1 on a 0 to 10
point scale (eight trials, MD -0.88; 95% Cl -1.58 to -0.18; Chi? test
=79.23, df = 7 (P value < 0.00001); Figure 4, Analysis 1.3). Results
were characterized by a high degree of statistical heterogeneity (12
statistic = 91%). The Flood 2004 study appeared to be an outlier,
reporting a substantially stronger effect for nicotine (MD -3.40, 95%
Cl -4.32 to -2.48) than the other trials (MD ranged from -1.30 to
0.20). Excluding this trial resulted in a difference that was no longer
statistically significant (seven trials, MD -0.53, 95% CI -1.12 to 0.06;
Chi2 = 43.85, df = 56 (P value < 0.00001)), but did not eliminate
statistical heterogeneity (12 statistic = 86%). Subgroup analyses
showed no clear differences when trials were stratified by type
of surgery, route of administration, smoking status, nicotine dose,
timing of nicotine, gender, or overall study quality. For a complete
overview, see Summary of findings for the main comparison.

Figure 4. Forest plot of comparison: 1 Main outcomes: Transdermal or intranasal nicotine versus placebo, outcome:

1.3 Pain at 24 hours.

Nicotine Placebo Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Cheng 2008 27 22 40 33 28 40 11.4%  -0.60[-1.66, 0.46] T
Flood 2004 15 04 10 4.9 1.4 10 121%  -3.40[4.32 -2.48] -
Hahib 2008 13 14 44 217 46 13.8% -0.70[1.36,-0.04] -
Hong 2008 37 149 30 4.1 2 10 94%  -0.40[1.81,1.01] T
Jankowski 2011 37 18 40 3.8 049 89 14.7%  -010[-0.48 0.28] -
Olson 2009 43 22 20 53 14 g 94%  -1.00[2.42 047 T
Turan 2008 ng 11 43 0.6 0.6 42 147% 0.20[-0.18, 0.58] I~
Yagaubian 2011 16 045 20 29 04 200 14.89% -1.30[F1.61,-0.59] -
Total (95% CI) 297 265 100.0% -0.88[-1.58, -0.18] &
Heterogeneity: Tau®= 083, Chi*=79.23, df=7 (P = 0.00001); F= 81% t t

Testfor averall effect, £=2.48 (P =0.01}
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Primary outcome: postoperative opioid use

There was no difference between nicotine and placebo in mean
hourly morphine use at 60 minutes (four trials, MD -0.08, 95% ClI
-0.40t0 0.24; Chi2 test =3.41, df =3 (P value =0.33); 12 statistic = 12%;
Analysis 1.4) or 24 hours (four trials, MD -6.06, 95% CI -12.91 t0 0.79;
Chi2 test=1.10, df =3 (P value = 0.78); 12 statistic = 0%; Analysis 1.5).
There were also no differences in sensitivity or subgroup analyses.

For a complete overview, see Summary of findings for the main
comparison.

Secondary outcomes: adverse effects - sedation, nausea,
vomiting

There was no difference between nicotine and placebo in sedation
scores (three trials, SMD -0.13, 95% CI -0.88 to 0.62; Chi2 test = 7.68,
df =2 (P value = 0.02); I2 statistic = 74%,; Figure 5, Analysis 1.6).

Figure 5. Forest plot of comparison: 1 Main outcomes: Transdermal or intranasal nicotine versus placebo, outcome:

1.6 Sedation score.

Nicotine Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI1
Cheng 2008 -08 1.7 40 -1 40 35.4% 0.35[-0.10,0.79]
Haong 2008 17.33 447 30 17 316 10 32.3% 0.08 [-0.64, 0.749]
Olson 2009 161 3.4 20 192 0.3 8 283% -1.03 [-1.90,-0.18]
Total (95% CI) 90 58 100.0% -0.13 [-0.88, 0.62]

Heterageneity: Tau®=0.32; Chi®=7.68, df=2 (P =002, F=74%
Test for overall effect Z=0.34 (F=0.73)

Nicotine was associated with higher risk of nausea than placebo
(seven trials, RR 1.24, 95% Cl 1.03 to 1.50; Chi2 test = 2.63, df = 6
(P value = 0.85); 12 statistic = 0%; Analysis 1.7), but there was no
difference in risk of vomiting (seven trials, RD 0.03, 95% Cl -0.04
to 0.09; Chi2 test = 9.83, df = 6 (P value = 0.13); 12 statistic = 39%;
Analysis 1.8). There were also no differences in risk of nausea or
vomiting in sensitivity or subgroup analyses.

Secondary outcome: time to hospital discharge

Only one study reported time to hospital discharge. Results did not
favour either nicotine or placebo (Analysis 1.9).

DISCUSSION

Summary of main results

Our systematic review of nine published randomized controlled
trials found that nicotine was associated with less pain than
placebo at 24 postoperative hours, but associated with no
difference in pain scores at earlier time points. The difference at
24 hours was less than 1 point on a 10-point pain scale, which is
lower than typically considered clinically meaningful, and results
were characterized by substantial statistical heterogeneity. There
was no difference between nicotine and placebo in postoperative
opioid use. Nicotine was associated with increased risk of nausea
versus placebo.

Overall completeness and applicability of evidence

The review was limited by the relatively small sample sizes
available for many of the main outcomes of interest (range 90
to 602 participants) decreasing the precision of the estimates.
The small number of trials (nine) limited the usefulness of
subgroup and sensitivity analyses. Several trials did not report
some outcomes, such as opioid use prior to 24 hours, sedation, and
time to hospital discharge. Four of the trials focused on women
undergoing gynaecological surgery and one of the trials on men
undergoing prostate surgery, which might introduce heterogeneity
and limit applicability to other surgical procedures. Seven trials
excluded smokers or recent smokers and only one trial restricted

100 -50 0 50 100
Favours nicotine  Favours contral

enrolment to smokers (the others enrolled a mix of smokers
and non-smokers), precluding strong conclusions regarding the
effects of nicotine for postoperative pain in smokers. In addition,
morphine equivalents (opioid consumption) may be an insensitive
measurement of pain relief (Kissin 2009; McQuay 2008).

Quality of the evidence

We assessed three of the nine studies as overall 'good' quality,
based on our assessments of domains related to risk of bias and
we downgraded the quality of evidence for all of our analyses
accordingly (Summary of findings for the main comparison).

Some analyses were characterized by a high degree of statistical
heterogeneity (variation in study outcomes between studies). One
statistical measure used to characterize heterogeneity is the |2
statistic - the larger the value, the more variability in study
outcomes. Outcomes with a high degree of statistical heterogeneity
included pain at 60 minutes (I2 statistic = 71%), 12 hours (I2
statistic = 79%), 24 hours (12 statistic = 91%), and sedation scores
(12 statistic = 74%). In general, statistical heterogeneity was not
significantly reduced by exclusion of poor-quality or outlier trials,
or by stratification of trials according to type of surgery, timing
of administration, smoking status, and other factors. In addition,
the small numbers of trials limited the usefulness of subgroup
analyses. Results based on analyses with substantial statistical
heterogeneity should be interpreted with caution.

Using the GRADE system, we assigned overall scores as very low
to low, based on the presence of methodological limitations,
imprecision, and inconsistency. This suggests that further research
is likely to have an important impact in estimates of effects.

Potential biases in the review process

Two authors (TD and AM) extracted data from the studies. Two
authors (TD and AM) independently ranked risk of bias with a third
author (RC) resolving any disagreements. AM drafted the review
but all authors contributed to the final product. We were unable
to assess publication bias formally using graphical or statistical
methods due to the small numbers of trials available for each
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analysis. As discussed above, two studies did meet our inclusion
criteria but were currently recruiting participants and so no data
were available yet (NCT00790829; NCT01194089).

Agreements and disagreements with other studies or
reviews

We found three other reviews on this topic. One was published as
an abstract (Souzdalnitski 2009). They looked at 11 studies, four of
which were randomized controlled trials. The abstract did not state
which four randomized controlled trials were used. Similar to our
study, using a random-effects model, they found that nicotine was
associated with less postoperative pain than placebo at 24 hours
(P value = 0.031). They also reported a non-statistically significant
trend to towards less opioid consumption (P value =0.054). Another
review also reported results consistent with ours; it found that six
out of seven of the studies they looked at supported nicotine as a
treatment for postoperative pain in nicotine-naive participants, but
with an increased incidence of postoperative nausea (Vibe Nielsen
2012). All seven of their included studies were in our review and
they were all randomized controlled trials (Flood 2004; Habib 2008;
Hong 2008; Jankowski 2011; Olson 2009; Turan 2008; Yagoubian
2011).

Mishriky 2014 also completed a review using the same studies as
included in this review. Mishriky 2014 found that there was no
difference in pain reduction in the pooled analysis at any time
point, and that there was significant heterogeneity much of which
appears from the forest plot to be caused by the Flood 2004 study.
As we did, Mishriky 2014 found similarly that when the Flood 2004
study was removed there was still no difference in pain at 24 hours
in the pooled studies.

Mishriky 2014 used cumulative morphine consumption at 24 hours
and our study used hourly morphine equivalents at 24 hours.
Mishriky 2014 found a significant reduction in cumulative opioid
consumption at 24 hours with the administration of nicotine
(MD -4.85 mg, 95% Cl -9.40 to -0.30 (P value = 0.04), 12 statistic
= 24%), but we did not find a significant difference in hourly
morphine equivalents at 24 hours. Similar to our finding, Mishriky
2014 found no difference in pain or opiate use when looking at
subgroups (participants receiving transdermal patch versus nasal
spray, women versus men, and non-smokers versus smokers).

In agreement with our review, Mishriky 2014 also found increased
nausea in the nicotine group (at one hour: five trials, RR 1.26,95% Cl

1.03 to 1.55; 12 statistic = 0%; at 24 hours: seven trials, RR 1.14, 95%
Cl1.03to 1.26; 12 statistic = 0%). We found no difference in the risk of
vomiting and Mishriky 2014 were not willing to conclude anything
about vomiting due to there being wide Cls.

AUTHORS' CONCLUSIONS

Implications for practice

Based on evidence of generally low quality, nicotine may reduce
postoperative pain at 24 hours compared with placebo, but the
effects were relatively small (less than 1 point on a 10-point pain
scale) and there was substantial heterogeneity in the results of our
analyses. Nicotine does not appear to reduce postoperative use of
opioids or opioid-related adverse events but probably increases the
risk of nausea.

Implications for research

Further research is likely to have an important impact on estimates
of effect of nicotine for postoperative pain. Research is needed
to determine optimal timing and route of nicotine administration
and to understand better how population characteristics (such as
smoking status or gender) affect estimates of benefits and harms.
More research is needed to determine the effects of smoking status
on the effectiveness of nicotine for postoperative pain and to
understand the optimal timing, dose, and method of delivery of
nicotine.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Cheng 2008

Methods

Randomized controlled trial conducted from July 2003 to July 2005

Participants

Inclusion criteria: women aged >18 years undergoing open hysterectomy or myomectomy.

Exclusion criteria: history of tobacco use within the year prior to study entry, uncontrolled hyperten-
sion or other CVD, respiratory disease

Interventions

Participants were anaesthetized with isoflurane or propofol. Within each anaesthetic group, the partic-
ipants were further randomly assigned to receive nasal spray either nicotine 3 mg nasal spray or saline
placebo once at the conclusion of surgery (postoperatively)

Outcomes Primary: pain at 60 minutes post-surgery, pain at 24 hours post-surgery, cumulative morphine at 60
minutes post-surgery, cumulative morphine at 24 hours
Secondary: sedation, nausea, vomiting

Notes Additional data provided by authors

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method of sequence generation was not described as evidenced by the follow-
ing quote from the paper: "Subjects were randomly assigned to receive one of
two standard anaesthetic regimens", but method of sequence generation was
not reported. "Subjects in both anaesthetic arms were further randomly as-
signed to receive a nasal spray containing either nicotine 3 mg or saline place-
bo at the conclusion of surgery"

Allocation concealment
(selection bias)

Low risk Quote: "The clinical anaesthesiologists was familiarized
with both anaesthetic protocols by the research coordinator and then provid-
ed with a sealed envelope containing the general anaesthetic protocol assign-
ment. Neither the patient nor the study coordinator was aware of the assign-
ment"

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Outcome data were completely reported. Number and reason withdrawals
were reported

Selective reporting (re-
porting bias)

Low risk No evidenced of selective reporting in the paper. Quote: "The primary out-
come variable was NAS [numerical analogue score]", which was reported

Blinding of participants Low risk Personnel and participants were blinded

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Quote: "Neither the patient nor the study coordinator was

sessment (detection bias) aware of the assignment," but it is unclear if the postoperative nurse was

All outcomes blinded

Other bias Low risk Described ITT analysis, withdrawals, baseline groups are similar, co-interven-

tions were avoided or similar, and timing of outcome assessments are similar

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review)
Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

18



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Czarnetzki 2011

Methods

Randomized controlled trial conducted over 24 months

Participants

Inclusion criteria: non-smokers or ex-smokers for at least 2 years; ASA physical status I or Il

Exclusion criteria: use of nicotine replacement therapy; need for prolonged postoperative intubation
or nasogastric tube; dermal hypersensitivity to nicotine or 1 of the components of the patch; systemic
cutaneous disease; unstable angina; recent MI; severe arrhythmia; recent cerebral vascular accident;
parkinsonism; renal or hepatic failure; diabetes; uncontrolled arterial hypertension; hyperthyroidism;
gastroduodenal ulcer; pregnant or breastfeeding

Interventions

Participants were randomized to either a nicotine 17.5 mg patch with a mean delivery rate of nicotine
7 mg per 24 hours or matching placebo patch administered at the time of induction of anaesthesia and
left in place for 24 hours after surgery or until first PONV episode (perioperatively)

Outcomes Primary: none
Secondary: nausea, vomiting
Notes Conducted in Switzerland. Funded by institutional funds from the University of Geneva, Geneva,
Switzerland. The nicotine and placebo patches were provided by LTS Lohmann Terapie-Systeme AG,
Andernach, Germany
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: "Study medications were randomized in blocks of ten (five nicotine and
tion (selection bias) five placebo) using a computer program by the pharmacy of Geneva University
Hospitals"
Allocation concealment Low risk Quote: "... and were kept concealed in a neutral opaque cover"
(selection bias)
Incomplete outcome data  Low risk Outcome data were completely reported. Number and reason for withdrawals
(attrition bias) reported in Figure 3
All outcomes
Selective reporting (re- Low risk There was no evidence of selective reporting in the paper. Quote: "The primary
porting bias) endpoint of the study was the cumulative incidence of PONV (i.e. any nausea
and/or vomiting symptoms) within 24h", which was reported
Secondary outcomes were also specified
Blinding of participants Low risk Participants and investigators were blinded to the study drug
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk Participants and investigators were blinded to the study drug
sessment (detection bias)
All outcomes
Other bias Low risk Described ITT analysis, withdrawals, baseline groups were similar, co-inter-
ventions were avoided or similar, and timing of outcome assessments were
similar
Intranasal or transdermal nicotine for the treatment of postoperative pain (Review) 19
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Flood 2004

Methods

Randomized controlled trial

Participants

Inclusion criteria: women aged 18-50 years undergoing myomectomy or hysterectomy

Exclusion criteria: smoking within 1 year of study entry, pre-existing pain syndromes, hypertension, his-

tory of CVD

Interventions

Participants were randomized to either nasal spray nicotine 3 mg or saline placebo once at the conclu-
sion of surgery (postoperatively)

Outcomes Primary: pain at 60 minutes post-surgery, pain at 24 hours post-surgery, cumulative morphine at 60
minutes post-surgery, cumulative morphine at 24 hours Secondary: none

Notes Additional data provided by authors. Supported by grant KO8 GM00695 (to Dr. Flood) National Institute
of General Medical Studies, Rockville, MD and department funding from the Department of Anesthesiol-
ogy, Columbia University, New York, New York

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk Quote: "... prepared by the research pharmacy according to a random number

tion (selection bias) table"

Allocation concealment Low risk Quote: "At the completion of surgery, the anesthesiologist was given an

(selection bias) opaque sealed container with either a nicotine nasal spray (3 mg Nicotrol NS;
Pharmacia, Peapack, NJ) or saline nasal spray"

Incomplete outcome data  Low risk Outcome data were completely reported. Number and reason withdrawals re-

(attrition bias) ported in the bottom of p. 1418, first column

All outcomes

Selective reporting (re- Low risk No evidence of selective reporting in the paper. Quote: "We assessed the anal-

porting bias) gesic activity of nicotine administered in a nasal spray in women after uterine
surgery," was the primary outcome and was reported

Blinding of participants Low risk Personnel and participants were blinded

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk None of the study personnel knew which group the participant was assigned

sessment (detection bias) to

All outcomes

Other bias Low risk Described ITT analysis, withdrawals, baseline groups are similar, co-interven-
tions were avoided or similar, and timing of outcome assessments were simi-
lar

Habib 2008
Methods Randomized controlled trial

Participants

Inclusion criteria: non-smoking men aged 18-75 years undergoing radical retropubic prostatectomy

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review) 20
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Exclusion criteria: current smokers or non-smokers for <5 years, chronic pain, regular use of analgesics,
uncontrolled hypertension, ischaemic heart disease, peripheral vascular disease, arrhythmia, diabetes,
asthma, hyperthyroidism, phaeochromocytoma

Interventions

Participants were randomized to nicotine 7 mg/24 hour or identical placebo patch placed 30-60 min-
utes preoperatively and left in place for 24 hours (perioperatively)

Outcomes Primary: pain at 12 and 24 hours post-surgery, cumulative morphine at 60 minutes post-surgery, cumu-
lative morphine at 12 and 24 hours
Secondary: nausea, vomiting, time to hospital discharge

Notes Additional data provided by authors

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Quote: "Patients were randomized in equal numbers to

tion (selection bias) receive either a nicotine patch releasing 7 mg/24 h or an identical placebo
patch", but the method of randomization was not reported

Allocation concealment Unclear risk Quote: "Data were collected by study personnel unaware of the patients’ ran-

(selection bias) domization every 30 min for 2 h in the PACU [post-anaesthesia care unit], and
at 6, 12, and 24 h postoperatively," but the actual method of allocation con-
cealment was not reported

Incomplete outcome data  Low risk Outcome data were completely reported. Quote: "Ninety-six patients were en-

(attrition bias) rolled in the study. Six were subsequently excluded: the patch fell off intraop-

All outcomes eratively in two patients, and a PCA was not prescribed for four patients"

Selective reporting (re- Low risk No evidenced of selective reporting in the paper. Quote: "The primary objec-

porting bias) tive of this study was therefore to assess the 24 h morphine-sparing effect of
the preoperative administration of a 7 mg nicotine patch in this patient popu-
lation", which was reported as the primary outcome

Blinding of participants Low risk Personnel and participants were blinded

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk None of the study personnel knew which group the participant was assigned

sessment (detection bias) to

All outcomes

Other bias Low risk Described ITT analysis, withdrawals, baseline groups are similar, co-interven-
tions were avoided or similar, and timing of outcome assessments were simi-
lar

Hong 2008
Methods Randomized controlled trial

Participants

Inclusion criteria: non-smokers aged > 18 years undergoing general surgery (including pelvic and ab-
dominal) with planned overnight stay and use of postoperative PCA

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review)
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Exclusion criteria: current or recent (within 6 months) smoker, uncontrolled hypertension, myocardial
disease, stroke, respiratory disease, pregnancy, chronic pain, use of chronic pain medications, spinal or
epidural anaesthesia during surgery

Interventions

Participants were randomized to nicotine patch in 1 of 3 doses (5 mg/16 hours, 10 mg/16 hours, or 15
mg/16 hours) or identical placebo patch applied before induction and removed the night of surgery

(perioperatively)

Outcomes Primary: pain at 60 minutes and 24 hours post-surgery, cumulative morphine at 60 minutes post-
surgery, cumulative morphine at 60 minutes and 24 hours Secondary: nausea, vomiting, sedation

Notes Additional data provided by authors

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "Ten patients (5 men and 5 women) were assigned by a computer-gen-

tion (selection bias) erated randomization table to each of four treatment groups: 0, 5, 10, and 15
mg of nicotine"

Allocation concealment Unclear risk Quote: "The patient, investigator, and health care

(selection bias) staff were blinded to the treatment group", but it does not report how alloca-
tion concealment was achieved

Incomplete outcome data  Low risk Outcome data were completely reported. Quote: "Forty patients were enrolled

(attrition bias) in the study. In the control group, one patient was not followed after 2 days

All outcomes postoperatively because of a second surgery for placement of a gastrostomy
tube. Another patient in the control group was not followed after 3 days post-
operatively because of reexploration for bleeding. One patient in the 15 mg
nicotine group was not followed after 3 days, also because of reoperation for
bleeding"

Selective reporting (re- Low risk No evidenced of selective reporting. Quote "This double-blind, randomized,

porting bias) prospective, placebo controlled trial was designed to evaluate the effects of
nicotine patches on postoperative pain", which was reported as the primary
outcome

Blinding of participants Low risk Quote: "The patient, investigator, and health care staff were blinded to the

and personnel (perfor- treatment group”

mance bias)

All outcomes

Blinding of outcome as- Low risk Quote: "The patient, investigator, and health care

sessment (detection bias) staff were blinded to the treatment group"

All outcomes

Other bias Low risk Describes ITT analysis, withdrawals, baseline groups were similar, co-interven-

tions were avoided or similar, and timing of outcome assessments were simi-
lar

Jankowski 2011

Methods Randomized controlled trial

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review)
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Jankowski 2011 (Continued)

Participants

Inclusion criteria: people aged > 18 years having an elective abdominal or vaginal gynaecological pro-
cedure, ASA physical status class < 4; BMI < 35 kg/m2 and non-smoking status (defined as no tobacco
use for at least 1 year and < 100 cigarettes/life)

Exclusion criteria: known allergy or contraindication to any of the study medications (nicotine, mor-
phine, fentanyl, or ketorolac); pregnancy or lactation; participant or physician preference for regional
anaesthesia for either surgery or postoperative pain control; calculated creatinine clearance below the
age-adjusted norms; CVD (e.g. angina, uncontrolled hypertension, and cardiac dysrhythmias); pain re-
quiring daily preoperative use of opioids or scheduled prescription for non-opioid analgesics; history of
nausea within 24 hours of surgery; and any scheduled use of antiemetic drugs during the study period

Interventions

Participants were randomized to nicotine 3 mg nasal spray or saline placebo once at the conclusion of
surgery (postoperatively)

Outcomes Primary: pain at 60 minutes and 24 hours post-surgery, cumulative morphine at 24 hours
Secondary: nausea, vomiting

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Method of randomization was not explicitly stated. Quote: "Patients were ran-

tion (selection bias) domised in a double-blind fashion using sealed envelopes provided by the Di-
vision of Biostatistics. The randomisation included two stratification factors:
type of procedure (abdominal vs. vaginal) and history of motion sickness or
PONV (positive history vs. no history). Within each stratum, randomisation was
performed using blocks of size n equal to 2 to ensure that treatment arms re-
main balanced within strata over time"

Allocation concealment Low risk Quote: "Immediately after the end of the operation, but

(selection bias) before emergence from anaesthesia, patients received either nicotine nasal
spray (Nicotrol NS; Pharmacia, Peapack, New Jersey, USA) or a placebo mois-
turising nasal spray (isotonic saline solution). These were prepared by the re-
search pharmacist in identical syringes and were delivered to the operating
room labelled ‘study drug’ so that the anaesthesia provider was blinded to the
group assignment. The double-blind strategy was maintained with identical
unlabelled packaging and dispensing of nicotine nasal spray and placebo"

Incomplete outcome data  Low risk Outcome data completely reported. Quote: "For the 21 patients who were ex-

(attrition bias) cluded, the reasons are provided in Fig. 1. In all cases, the decision to exclude

All outcomes a patient was made after randomisation but prior to administration of the
study drug and without knowledge of the patient’s treatment assignment"

Selective reporting (re- Low risk No evidence of selective reporting. Quote: "The purpose of this study was to

porting bias) determine whether a single administration of intranasal nicotine has an opioid
sparing effect in non-smoking women undergoing gynaecological surgery. The
secondary aim was to characterise the effects of intranasal nicotine on postop-
erative nausea and vomiting (PONV), with the hypothesis that intranasal nico-
tine will not increase PONV, a mechanism that may be mediated through nico-
tine-induced opioid sparing”, and these outcomes were reported

Blinding of participants Low risk None of the study personnel knew which group the participant was assigned

and personnel (perfor- to

mance bias)

All outcomes
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Blinding of outcome as- Low risk None of the study personnel knew which group the participant was assigned

sessment (detection bias) to

All outcomes

Other bias Low risk Described ITT analysis, withdrawals, baseline groups were similar, co-inter-
ventions were avoided or similar, and timing of outcome assessments were
similar

Olson 2009
Methods Randomized controlled trial

Participants

Inclusion criteria: smokers aged > 18 years, ASA status | or Il, planned overnight hospital stay, anticipat-

ed use of PCA

Exclusion criteria: uncontrolled hypertension, myocardial disease, stroke, respiratory disease, chronic
pain, use of chronic pain medications

Interventions

Nicotine patch in 1 of 3 doses (5 mg/16 hours, 10 mg/16 hours, or 15 mg/16 hours) or identical placebo
patch applied on hour before induction and removed 24 hours after application (perioperatively)

Outcomes Primary: pain at 60 minutes and 24 hours post-surgery, cumulative morphine at 60 minutes post-
surgery, cumulative morphine at 60 minutes and 24 hours Secondary: nausea, vomiting, sedation

Notes Additional data provided by author

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "All participants were assigned by a computer generated randomisa-

tion (selection bias) tion table to 1 of 4 treatment groups: 0, 5, 10, and 15 mg of nicotine by patch,
delivered over 16 h"

Allocation concealment Low risk Quote: "The patches were provided in a sealed opaque envelope. Placebo

(selection bias) patches were identical to study drug patches"

Incomplete outcome data  Low risk Outcome data were completely reported. Number and reason withdrawals re-

(attrition bias) ported in Figure 1

All outcomes

Selective reporting (re- Low risk No evidenced of selective reporting in the paper. Quote: "The primary out-

porting bias) come variable was NRS [numerical rating scale] score at 1 h", which was re-
ported

Blinding of participants Low risk Quote: "All research personnel, including

and personnel (perfor- study subjects and individuals involved in obtaining follow-up data, were

mance bias) masked to the treatment intervention"

All outcomes

Blinding of outcome as- Low risk Quote: "All research personnel, including

sessment (detection bias) study subjects and individuals involved in obtaining follow-up data, were

All outcomes masked to the treatment intervention"

Other bias High risk Described ITT analysis, withdrawals, co-interventions were avoided or similar,

and timing of outcome assessments were similar. However, baseline groups

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review)
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were not similar, with many more men in the placebo group suggesting a high
risk of bias

Turan 2008

Methods

Randomized controlled trial conducted from 1 February 2005 to 1 May 2006

Participants

Inclusion criteria: women aged > 18 years undergoing abdominal hysterectomy and salpin-
go-oophorectomy, within 50% of ideal body

Exclusion criteria: known allergy to any of the study medications, contraindications to use of PCA mor-
phine or any anaesthetic drugs, renal insufficiency, peptic ulcer disease, hypertension, pre-existing
pain syndromes, history of CVD, drug abuse

Interventions

Participants were randomized to nicotine 52.5 mg patch with mean delivery rate of 21 mg per 24 hours
or identical placebo patches. Patches were applied 30 minutes before induction of anaesthesia and the
same type of patch was placed at 09:00 on the second and third postoperative days (perioperatively)

Outcomes Primary: pain at 60 minutes 12 and 24 hours post-surgery, cumulative morphine at 60 minutes post-
surgery, cumulative morphine at 60 minutes, 12 and 24 hours
Secondary: nausea, vomiting, patient satisfaction

Notes Conducted in Turkey. Additional data provided by authors

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "The patients were prospectively assigned to one of
two treatment groups using a computer-generated random numbers table."

Allocation concealment
(selection bias)

Unclear risk Did not specify how patients were selected. Quote: "All patches were identical
in appearance, and were placed on the patient’s upper arm and covered with
a sterile gauze and tape by an anesthesiology resident not involved in the data
collection process"

Incomplete outcome data  Low risk Outcome data were completely reported. Number and reason withdrawals re-
(attrition bias) ported

All outcomes

Selective reporting (re- Low risk No evidence of selective reporting. Quote: "Therefore, we tested the hypoth-

porting bias)

esis that transdermal nicotine (TDN) would decrease postoperative pain and
opioid analgesic usage, thereby improving the early recovery process after
pelvic gynaecological surgery. The secondary objectives of this study were to
examine the effect of TDN on recovery of bowel function, resumption of nor-
mal activities of daily living, overall quality of recovery, and patient satisfac-
tion with their pain management", and these outcomes were reported

Blinding of participants Low risk Personnel and participants were blinded
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk None of the study personnel knew which group the participant was assigned
sessment (detection bias) to
Intranasal or transdermal nicotine for the treatment of postoperative pain (Review) 25
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Turan 2008 (Continued)
All outcomes

Other bias

Low risk Described ITT analysis, withdrawals, baseline groups were similar, co-inter-
ventions were avoided or similar, and timing of outcome assessments were

similar

Yagoubian 2011

Methods

Cross-over randomized controlled trial

Participants

Inclusion criteria: people required third molar extractions aged > 18 years

Exclusion criteria: current smokers; people who had smoked within the previous year; and people who
had poorly controlled hypertension, CVD, pregnancy, or lactation

Interventions

Participants were randomized to nicotine 3 mg nasal spray or saline placebo once at the beginning of
surgery (preoperatively)

Outcomes Primary: pain at 24 hours post-surgery, cumulative morphine at 60 minute
Secondary: none

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Method of sequence generation not explicitly stated. Quote: "The study drug,

tion (selection bias) nicotine nasal spray (3 mg), or sterile saline placebo was supplied by the re-
search pharmacy according to a block randomization"

Allocation concealment Unclear risk Insufficient information provided to assess the risk of bias arising from alloca-

(selection bias) tion concealment. Quote:
"The study drug, nicotine nasal spray (3 mg), or sterile saline placebo was sup-
plied by the research pharmacy according to a block randomization and was
administered as 3 sprays to each nostril in rapid succession just after injection
of local anaesthetic and just before placing the bite block to begin extraction"

Incomplete outcome data  Low risk Outcome data were completely reported. Number and reason for withdrawals

(attrition bias) reported

All outcomes

Selective reporting (re- Low risk No evidence of selective reporting. Quote: "The primary outcome variable was

porting bias) pain report (NRS [numerical rating scale]). Secondary outcome variables were
and hydrocodone 5 mg/acetaminophen 500 mg use during the 5 days after
surgery, nausea (NRS), and hemodynamic effects (heart rate and blood pres-
sure) 1 hour after surgery," and these outcomes were reported

Blinding of participants Unclear risk Unclear if personnel or participants were blinded

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Blinding not reported

sessment (detection bias)
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Yagoubian 2011 (continued)
All outcomes

Other bias Unclear risk Described ITT analysis, withdrawals, co-interventions were avoided or similar,
and timing of outcome assessments were similar. However, it was unclear if
baseline groups were similar, suggesting an unclear risk of bias

ASA: American Society of Anesthesiologists;
BMI: body mass index;

CVD: cardiovascular disease;

ITT: intention-to-treat;

MI: myocardial infarction;

PCA: patient-controlled analgesia.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Benowitz 2008 Editorial

lonescu 2007 Controlled trial, but not randomized
Souzdalnitski 2009 Abstract of a review

Characteristics of studies awaiting assessment [ordered by study ID]

Weingarten 2015

Methods Awaiting classification
Participants Awaiting classification
Interventions Awaiting classification
Outcomes Awaiting classification
Notes Awaiting classification

Characteristics of ongoing studies [ordered by study ID]

NCT00790829
Trial name or title Preemptive Use of the Nicotine Patch for Postoperative Pain Relief After Open Abdominal Surgery
Methods Allocation: randomized
Endpoint classification: efficacy study
Intervention model: single group assignment
Masking: double blind (participant, carer, investigator)
Primary purpose: prevention
If the participant smokes, receives a regional anaesthetic such as an epidural, or is pregnant, then
he/she is excluded from the study. There are 2 randomized study groups. Group B receives a 7 mg
nicotine transdermal patch and group A receives a placebo patch. Generic 7 mg nicotine patches or
identical placebo patches made from band-aids are glued to a 3 x4 inch (7.6 x 10 cm) adhesive pad
Intranasal or transdermal nicotine for the treatment of postoperative pain (Review) 27
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NCT00790829 (Continued)

and placed on the person's right upper arm 1 hour before surgery. All participants are given a stan-
dardized anaesthetic consisting of a narcotic infusion, propofol, a neuromuscular blocking agent,
anaesthetic gas agent, anti-nausea medication, and a non-steroidal anti-inflammatory drug

Participants receive postoperative analgesia for 24 hours after surgery with a narcotic or an addi-
tional anti-inflammatory drug. All participants receive intravenous controlled patient-controlled
analgesia (IVPCA) with morphine sulphate 1 mg per 10 minutes, with 40 mg per 4 hours limit. Par-
ticipants also receive toradol 15 mg for breakthrough pain. The patch is removed from participants
24 hours post IVPCA initiation. The following items are assessed every 4 hours for 24 hours after
post anaesthesia care unit discharge: verbal rating of pain, total IVPCA morphine use, nausea oc-
currence, vomiting occurrence, and sedation score by the nurse

Participants

Inclusion criteria:

« non-smokers aged 18-75 years undergoing open abdominal wall surgery under general anaesthe-
sia

Exclusion criteria:

« ifthe person smokes, receives a regional anaesthetic such as an epidural, or is pregnant, then he/
she is excluded from the study

Interventions

Drug: transdermal nicotine patch, generic 7 mg nicotine patches for 24 hours

Placebo patch for 24 hours

Outcomes

n/a

Starting date

13 November 2008

Contact information

Principle investigator: Ursula N Landman, DO; 631-444-2975; ulandman@notes.cc.sunnysb.edu

Notes

NCT01194089

Trial name or title

Nicotine Administration and Post-operative Opioid Use With Bariatric Surgery

Methods

Allocation: randomized

Endpoint classification: efficacy study

Intervention model: parallel assignment

Masking: double blind (participant, carer, investigator)
Primary purpose: treatment

Participants

Life-long, non-smoking women aged 18-60 years undergoing bariatric surgery

Interventions

Active comparator: nasal nicotine spray 3 mg of nasal nicotine will be administered postoperatively

Placebo comparator: nasal normal saline spray 1 mL of nasal normal saline spray will be adminis-
tered postoperatively

Outcomes Primary outcome:
« Postoperative opioid use
Secondary outcome:
« Postoperative nausea and vomiting
Intranasal or transdermal nicotine for the treatment of postoperative pain (Review) 28
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NCT01194089 (Continued)

Starting date

1 September 2010

Contact information

Principle investigator: Toby Weingarten, MD

Contact: Laurie Meade; 507-255-1829; 1-866-265-9263

Notes

DATA AND ANALYSES

Comparison 1. Main outcomes: transdermal or intranasal nicotine versus placebo

Outcome or subgroup ti-  No. of studies No. of partici- Statistical method Effect size

tle pants

1 Pain at 60 minutes 442 Mean Difference (IV, Random, 95% Cl)  -0.14[-0.94, 0.65]

2 Pain at 12 hours 175 Mean Difference (IV, Random, 95% CI)  -0.00 [-0.98, 0.98]

3 Pain at 24 hours 562 Mean Difference (IV, Random, 95% CI)  -0.88[-1.58,-0.18]

4 Hourly morphine equiva- 168 Mean Difference (IV, Random, 95% Cl)  -0.08 [-0.40, 0.24]

lents at 60 minutes

5 Hourly morphine equiva- 168 Mean Difference (IV, Random, 95% Cl)  -6.06 [-12.91, 0.79]

lents at 24 hours

6 Sedation score 148 Std. Mean Difference (IV, Random, -0.13[-0.88, 0.62]
95% Cl)

7 Nausea 592 Risk Ratio (M-H, Random, 95% CI) 1.24[1.03,1.50]

8 Vomiting 602 Risk Difference (M-H, Random, 95% 0.03 [-0.04, 0.09]
Cl)

9 Time to hospital dis- 90 Mean Difference (IV, Random, 95% CI)  1.20[-6.19, 8.59]

charge

Analysis 1.1. Comparison 1 Main outcomes: transdermal or

intranasal nicotine versus placebo, Outcome 1 Pain at 60 minutes.

Study or subgroup Placebo Mean Difference Weight Mean Difference

N N Random, 95% Cl Random, 95% Cl
Cheng 2008 44 46 —— 17.54% 0[-1.01,1.01]
Flood 2004 10 10 —+ 13.17% -1.6[-3.09,-0.11]
Hong 2008 30 10 — 16.39% -1.3[-2.43,-0.17]
Jankowski 2011 90 89 —4— 19.69% 0[-0.8,0.8]
Olson 2009 20 8 —T+— 12.81% 0.6[-0.93,2.13]

Favours nicotine S5 25 0 25 5 Favours placebo
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Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Turan 2008 43 4.1(1.8) 42 3.1(1.6) —— 20.4% 1[0.28,1.72]
Total *** 237 205 <& 100% -0.14[-0.94,0.65]
Heterogeneity: Tau?=0.67; Chi*=17.31, df=5(P=0); 1>=71.12%
Test for overall effect: Z=0.35(P=0.72)

Favours nicotine S5 25 0 25 5 Favours placebo

Analysis 1.2. Comparison 1 Main outcomes: transdermal or
intranasal nicotine versus placebo, Outcome 2 Pain at 12 hours.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Habib 2008 44 1.4(1.5) 46 1.9(1.6) I-\» 50.03% -0.5[-1.14,0.14]
Turan 2008 43 2.2 (1.7) 42 1.7(1.3) +.' 49.97% 0.5[-0.14,1.14]
Total *** 87 88 ¢ 100% -0[-0.98,0.98]
Heterogeneity: Tau?=0.39; Chi*=4.67, df=1(P=0.03); 1>=78.58% ‘
Test for overall effect: Z=0(P=1)

Favours nicotine 5 25 0 25 Favours placebo

Analysis 1.3. Comparison 1 Main outcomes: transdermal or
intranasal nicotine versus placebo, Outcome 3 Pain at 24 hours.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Cheng 2008 40 2.7(2.2) 40 3.3(2.6) — 11.36% -0.6[-1.66,0.46]
Flood 2004 10 1.5(0.5) 10 4.9(1.4) —— 12.11% -3.4[-4.32,-2.48]
Habib 2008 44 1.3(1.5) 46 2(1.7) -+ 13.48% -0.7[-1.36,-0.04]
Hong 2008 30 3.7(1.9) 10 4.1(2) —— 9.43% -0.4[-1.81,1.01]
Jankowski 2011 90 3.7(1.6) 89 3.8(0.9) + 14.66% -0.1[-0.48,0.28]
Olson 2009 20 43(2.2) 8 5.3(L.5) — 9.41% -1[-2.42,0.42]
Turan 2008 43 0.8(1.1) 42 0.6 (0.6) + 14.68% 0.2[-0.18,0.58]
Yagoubian 2011 20 1.6 (0.5) 20 2.9(0.5) + 14.88% -1.3[-1.61,-0.99]
Total *** 297 265 L 2 100% -0.88[-1.58,-0.18]
Heterogeneity: Tau?=0.83; Chi*>=79.23, df=7(P<0.0001); 1>=91.17%
Test for overall effect: Z=2.48(P=0.01)

Favours nicotine 5 25 0 25 5 Favours placebo

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review)
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Analysis 1.4. Comparison 1 Main outcomes: transdermal or intranasal nicotine
versus placebo, Outcome 4 Hourly morphine equivalents at 60 minutes.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
Cheng 2008 40 0.6 (1) 40 0.5(0.7) * 50.53% 0.1[-0.28,0.48]
Flood 2004 10 0.2(0.4) 10 0.6 (0.6) i 39.36% -0.4[-0.85,0.05]
Hong 2008 30 1.7(3.1) 10 1.3(1.6) 4.44% 0.4[-1.09,1.89]
Olson 2009 20 1(1.6) 8 0.8(1.6) 5.67% 0.2[-1.11,1.51]
Total *** 100 68 100% -0.08[-0.4,0.24]
Heterogeneity: Tau?=0.01; Chi*=3.41, df=3(P=0.33); 1>=12.11%
Test for overall effect: Z=0.48(P=0.63) ‘ ‘ ‘

Favours nicotine ~ -100 -50 0 50 100 Favours placebo

Analysis 1.5. Comparison 1 Main outcomes: transdermal or intranasal
nicotine versus placebo, Outcome 5 Hourly morphine equivalents at 24 hours.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Cheng 2008 40 25.7(17.3) 40 30.2 (17.7) . 79.82% -4.5[-12.17,3.17]
Flood 2004 10 35.3(23.7) 10 51.6 (26.6) —— 9.63% -16.3[-38.38,5.78]
Hong 2008 30 36.7(27.5) 10 48.2 (48.8) —tT 4.64% -11.5[-43.31,20.31]
Olson 2009 20 35.7(22.6) 8 41.9(38.1) — T 5.91% -6.2[-34.4,22]
Total *** 100 68 <& 100% -6.06[-12.91,0.79]
Heterogeneity: Tau?=0; Chi?=1.1, df=3(P=0.78); I>=0%
Test for overall effect: Z=1.73(P=0.08)

Favours nicotine  -100 -50 0 50 100 Favours placebo

Analysis 1.6. Comparison 1 Main outcomes: transdermal or
intranasal nicotine versus placebo, Outcome 6 Sedation score.

Study or subgroup Nicotine Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Cheng 2008 40 -0.5(1.7) 40 -1(1.1) * 39.44% 0.35[-0.1,0.79]
Hong 2008 30 17.3 (4.5) 10 17(3.2) + 32.27% 0.08[-0.64,0.79]
Olson 2009 20 16.1(3.4) 8 19.2(0.3) 28.29% -1.03[-1.9,-0.16]
Total *** 920 58 100% -0.13[-0.88,0.62]

Heterogeneity: Tau?=0.32; Chi*=7.68, df=2(P=0.02); 1>=73.95%

Test for overall effect: Z=0.34(P=0.73)

Favours nicotine

-100

-50

!
0
|
\

50 100 Favours control
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Analysis 1.7. Comparison 1 Main outcomes: transdermal or intranasal nicotine versus placebo, Outcome 7 Nausea.

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Cheng 2008 8/40 8/40 —t 4.48% 1[0.42,2.4]
Czarnetzki 2011 19/45 18/45 —— 14.06% 1.06[0.64,1.73]
Habib 2008 29/44 22/46 il 25.26% 1.38[0.95,1.99]
Hong 2008 19/30 5/10 T 7.51% 1.27[0.64,2.49]
Jankowski 2011 46/90 39/89 . 35.79% 1.17[0.86,1.59]
Olson 2009 6/20 0/8 - 0.45% 5.57[0.35,88.77]
Turan 2008 21/43 14/42 T 12.45% 1.47[0.87,2.48]
Total (95% CI) 312 280 * 100% 1.24[1.03,1.5]
Total events: 148 (Experimental), 106 (Control)
Heterogeneity: Tau?=0; Chi*=2.63, df=6(P=0.85); 1>=0%
Test for overall effect: Z=2.29(P=0.02) ‘ ‘ ‘ ‘

Favours nicotine 001 0.1 1 10 100 Favours placebo

Analysis 1.8. Comparison 1 Main outcomes: transdermal or intranasal nicotine versus placebo, Outcome 8 Vomiting.

Study or subgroup Nicotine Placebo Risk Difference Weight Risk Difference

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Cheng 2008 0/44 3/46 —— 23.7% -0.07[-0.15,0.02]
Czarnetzki 2011 14/45 13/45 — 8.76% 0.02[-0.17,0.21]
Habib 2008 7/44 2/46 —— 15.8% 0.12[-0.01,0.24]
Hong 2008 0/30 0/10 —— 14.68% 0[-0.13,0.13]
Jankowski 2011 18/90 11/89 ™ 18.41% 0.08[-0.03,0.18]
Olson 2009 0/20 0/8 —t 10.93% 0[-0.16,0.16]
Turan 2008 18/43 14/42 1T+ 7.73% 0.09[-0.12,0.29]
Total (95% Cl) 316 286 L 2 100% 0.03[-0.04,0.09]
Total events: 57 (Nicotine), 43 (Placebo)
Heterogeneity: Tau?=0; Chi*=9.83, df=6(P=0.13); 1?=38.99%
Test for overall effect: Z=0.78(P=0.43)

Favours nicotine -1 0.5 0 0.5 1 Favours placebo

Analysis 1.9. Comparison 1 Main outcomes: transdermal or intranasal
nicotine versus placebo, Outcome 9 Time to hospital discharge.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Habib 2008 44 45.6(20.2) 46 44.4(15.1) . 100% 1.2[-6.19,8.59]
Total *** 44 46 * 100% 1.2[-6.19,8.59]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.32(P=0.75) ‘

Favours nicotine ~ -100 -50 0 50 100 Favours placebo
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Comparison 2. Subgroups: transdermal or intranasal nicotine versus placebo

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Pain at 60 minutes by type 6 Mean Difference (IV, Random, 95% CI) ~ Subtotals only

of surgery

1.1 Type of surgery is gynae- 4 374 Mean Difference (IV, Random, 95% ClI)  0.00 [-0.89, 0.90]

cological

1.2 Type of surgery is 2 68 Mean Difference (IV, Random, 95% Cl)  -0.42[-2.28, 1.43]

mixed/other

2 Pain at 60 minutes by 6 442 Mean Difference (IV, Random, 95% CI)  -0.14 [-0.94, 0.65]

route of administration

2.1 Route of administration 3 153 Mean Difference (IV, Random, 95% ClI)  0.11[-1.40, 1.63]

is patch

2.2 Route of administration 3 289 Mean Difference (IV, Random, 95% Cl)  -0.35[-1.19, 0.49]

isinhaler

3 Pain at 60 minutes by 6 Mean Difference (IV, Random, 95% CI)  Subtotals only

smokers or mix of smok-

ers/non-smokers

3.1 Non-smokers only 4 329 Mean Difference (IV, Random, 95% Cl)  -0.59[-1.38,0.19]

3.2 Mix of smokersand non- 2 113 Mean Difference (IV, Random, 95% Cl)  0.93[0.27, 1.58]

smokers

4 Pain at 60 minutes by 6 Mean Difference (IV, Random, 95% CI) ~ Subtotals only

nicotine dose

4.1<5mg 6 398 Mean Difference (IV, Random, 95% CI)  0.02 [-0.70, 0.73]

4.25-15mg 2 35 Mean Difference (IV, Random, 95% Cl)  -0.26 [-3.00, 2.48]

43=15mg 2 35 Mean Difference (IV, Random, 95% Cl)  -1.07 [-2.27,0.13]

5 Pain at 60 minutes by tim- 6 Mean Difference (IV, Random, 95% CI) ~ Subtotals only

ing of nicotine administra-

tion

5.1 Pre- or intraoperative 1 90 Mean Difference (IV, Random, 95% Cl) 0.0 [-1.01, 1.01]

5.2 Postoperative 2 199 Mean Difference (IV, Random, 95% Cl)  -0.67 [-2.22, 0.88]

5.3 Both 3 153 Mean Difference (IV, Random, 95% CI)  0.11 [-1.40, 1.63]

6 Pain at 60 minutes by gen- 6 Mean Difference (IV, Random, 95% CI)  Subtotals only

der

6.1 Women only 4 374 Mean Difference (IV, Random, 95% CI)  0.00 [-0.89, 0.90]

6.2 Men and women 2 68 Mean Difference (IV, Random, 95% Cl)  -0.42[-2.28, 1.43]

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review)
Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

33



= COCh rane Trusted evidence.
o § d decisions.
N LI b ra ry g‘e;::':eal:l:.lswns

Cochrane Database of Systematic Reviews

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

7 Pain at 60 minutes by Mean Difference (IV, Random, 95% CI)  Subtotals only

overall quality

7.1 Good 199 Mean Difference (IV, Random, 95% Cl)  -0.67 [-2.22, 0.88]

7.2 Fair 243 Mean Difference (IV, Random, 95% ClI)  0.10 [-0.95, 1.14]

8 Pain at 12 hours by type of Mean Difference (IV, Random, 95% CI)  Subtotals only

surgery

8.1 Type of surgery is gynae- 85 Mean Difference (IV, Random, 95% CI) ~ 0.50 [-0.14, 1.14]

cological

8.2 Type of surgery is male 90 Mean Difference (IV, Random, 95% Cl)  -0.5[-1.14, 0.14]

pelvic

9 Pain at 12 hours by route Mean Difference (IV, Random, 95% CI)  Subtotals only

of administration

9.1 Route is patch 175 Mean Difference (IV, Random, 95% Cl)  -0.00 [-0.98, 0.98]

10 Pain at 12 hours by Mean Difference (IV, Random, 95% CI) ~ Subtotals only

smokers or mix of smok-

ers/non-smokers

10.1 Non-smokers only 90 Mean Difference (IV, Random, 95% Cl)  -0.5[-1.14, 0.14]

10.2 Mix of smokers and 85 Mean Difference (IV, Random, 95% CI)  0.50 [-0.14, 1.14]

non-smokers

11 Pain at 12 hours by nico- Mean Difference (IV, Random, 95% CI) ~ Subtotals only

tine dose

11.1<s5mg 85 Mean Difference (IV, Random, 95% CI)  0.50 [-0.14, 1.14]

11.25-15mg 90 Mean Difference (IV, Random, 95% Cl)  -0.5[-1.14, 0.14]

12 Pain at 12 hours by tim- Mean Difference (IV, Random, 95% CI) ~ Subtotals only

ing of nicotine administra-

tion

12.1 Pre- or intraoperative 0 Mean Difference (IV, Random, 95% Cl) 0.0 [0.0, 0.0]

12.2 Pre- or intraoperative 175 Mean Difference (IV, Random, 95% Cl)  -0.00 [-0.98, 0.98]

and postoperative

13 Pain at 12 hours by gen- Mean Difference (IV, Random, 95% CI)  Subtotals only

der

13.1 Women only 85 Mean Difference (IV, Random, 95% CI)  0.50 [-0.14, 1.14]

13.2 Men and women 90 Mean Difference (IV, Random, 95% CI)  -0.5[-1.14,0.14]

14 Pain at 12 hours by over-
all quality

Mean Difference (IV, Random, 95% Cl)

Subtotals only

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size

pants
14.1 Fair 2 175 Mean Difference (IV, Random, 95% Cl)  -0.00 [-0.98, 0.98]
15 Pain at 24 hours type of 8 Mean Difference (IV, Random, 95% CI) ~ Subtotals only
surgery
15.1 Type of surgery is gy- 4 364 Mean Difference (IV, Random, 95% CI) ~ -0.91 [-2.08, 0.26]
naecological
15.2 Type of surgeryismale 1 90 Mean Difference (IV, Random, 95% Cl)  -0.7 [-1.36, -0.04]
pelvic
15.3 Type of surgery is 3 108 Mean Difference (IV, Random, 95% Cl)  -1.25[-1.54, -0.95]
mixed/other
16 Pain at 24 hours by route 8 Mean Difference (IV, Random, 95% CI) ~ Subtotals only
of administration
16.1 Route is patch 4 243 Mean Difference (IV, Random, 95% Cl)  -0.34[-0.97, 0.30]
16.2 Route is inhaler 4 319 Mean Difference (IV, Random, 95% Cl)  -1.31[-2.41,-0.21]
17 Pain at 24 hours by 8 Mean Difference (IV, Random, 95% CI)  Subtotals only
smokers or mix of smok-
ers/non-smokers
17.1 Non-smokers only 6 449 Mean Difference (IV, Random, 95% Cl)  -1.08 [-1.89, -0.27]
17.2 Mix of smokers and 2 113 Mean Difference (IV, Random, 95% Cl)  -0.20[-1.30, 0.91]
non-smokers
18 Pain at 24 hours by nico- 8 Mean Difference (IV, Random, 95% CI) ~ Subtotals only
tine dose
18.1<5mg 7 438 Mean Difference (IV, Random, 95% Cl)  -0.70[-1.53, 0.12]
18.25-15mg 3 125 Mean Difference (IV, Random, 95% Cl)  -0.69 [-1.44, 0.06]
18.3=15mg 2 35 Mean Difference (IV, Random, 95% Cl)  -1.32[-3.28, 0.63]
19 Pain at 24 hours by tim- 8 Mean Difference (IV, Random, 95% CI)  Subtotals only
ing of nicotine administra-
tion
19.1 Pre- or intraoperative 2 120 Mean Difference (IV, Random, 95% Cl)  -1.14[-1.72,-0.56]
19.2 Postoperative 2 199 Mean Difference (IV, Random, 95% Cl)  -1.72[-4.96, 1.51]
19.3 Both 4 243 Mean Difference (IV, Random, 95% Cl)  -0.34[-0.97, 0.30]
20 Pain at 24 hours by gen- 8 Mean Difference (IV, Random, 95% CI)  Subtotals only
der
20.1 Women only 4 364 Mean Difference (IV, Random, 95% Cl)  -0.91[-2.08, 0.26]
20.2 Men and women 4 198 Mean Difference (IV, Random, 95% Cl)  -1.06 [-1.45, -0.68]
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

21 Pain at 24 hours by over- 8 Mean Difference (IV, Random, 95% CI)  Subtotals only

all quality

21.1 Good 2 199 Mean Difference (IV, Random, 95% Cl)  -1.72[-4.96, 1.51]

21.2 Fair 5 323 Mean Difference (IV, Random, 95% Cl)  -0.36[-0.90, 0.18]

21.3 Poor 1 40 Mean Difference (IV, Random, 95% Cl)  -1.30[-1.61,-0.99]

22 Hourly morphine at 60 4 Mean Difference (IV, Random, 95% CI) ~ Subtotals only

minutes by type of surgery

22.1 Type of surgery is gy- 2 100 Mean Difference (IV, Random, 95% Cl)  -0.14[-0.62, 0.35]

naecological

22.2 Type of surgery is 2 68 Mean Difference (IV, Random, 95% CI)  0.29 [-0.70, 1.27]

mixed/other

23 Hourly morphine at 60 4 Mean Difference (IV, Random, 95% CI)  Subtotals only

minutes by route of admin-

istration

23.1 Route is patch 2 68 Mean Difference (IV, Random, 95% CI)  0.29[-0.70, 1.27]

23.2 Route is inhaler 2 100 Mean Difference (IV, Random, 95% Cl)  -0.14[-0.62, 0.35]

24 Hourly morphine at 60 4 Mean Difference (IV, Random, 95% CI)  Subtotals only

minutes smokers or mix of

smokers/non-smokers

24.1 Non-smokers only 3 140 Mean Difference (IV, Random, 95% Cl)  -0.09 [-0.50, 0.32]

24.2 Mix of smokers and 1 28 Mean Difference (IV, Random, 95% Cl)  0.20[-1.11, 1.51]

non-smokers

25 Hourly morphine at 60 4 Mean Difference (IV, Random, 95% CI) ~ Subtotals only

minutes by nicotine dose

25.1<5mg 3 120 Mean Difference (IV, Random, 95% Cl)  -0.11[-0.51, 0.28]

25.25-15mg 2 35 Mean Difference (IV, Random, 95% Cl)  -0.14[-1.03,0.75]

25.3=215mg 2 35 Mean Difference (IV, Random, 95% Cl)  -0.25[-1.39, 0.90]

26 Hourly morphine at 60 4 Mean Difference (IV, Random, 95% CI) ~ Subtotals only

minutes timing of nicotine

administration

26.1 Pre- or intraoperative 1 80 Mean Difference (IV, Random, 95% CI)  0.10 [-0.28, 0.48]

26.2 Postoperative 1 20 Mean Difference (IV, Random, 95% Cl)  -0.40[-0.85, 0.05]

26.3 Both 2 68 Mean Difference (IV, Random, 95% Cl)  0.29 [-0.70, 1.27]
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27 Hourly morphine at 60 4 Mean Difference (IV, Random, 95% CI)  Subtotals only
minutes by gender
27.1 Women only 2 100 Mean Difference (IV, Random, 95% Cl)  -0.14[-0.62, 0.35]
27.2 Men and women 2 68 Mean Difference (IV, Random, 95% ClI)  0.29 [-0.70, 1.27]
28 Hourly morphine at 60 4 Mean Difference (IV, Random, 95% CI)  Subtotals only
minutes by overall quality
28.1 Good 2 100 Mean Difference (IV, Random, 95% Cl)  -0.14[-0.62, 0.35]
28.2 Fair 2 68 Mean Difference (IV, Random, 95% Cl)  0.29[-0.70, 1.27]
29 Hourly morphine at 24 4 Mean Difference (IV, Random, 95% CI) ~ Subtotals only
hours by type of surgery
29.1 Type of surgery is gy- 2 100 Mean Difference (IV, Random, 95% Cl)  -5.77 [-13.02, 1.47]
naecological
29.2 Type of surgery is 2 68 Mean Difference (IV, Random, 95% Cl)  -8.53 [-29.63, 12.57]
mixed/other
30 Hourly morphine at 24 4 Mean Difference (IV, Random, 95% CI)  Subtotals only
hours by route of adminis-
tration
30.1 Route is patch 2 68 Mean Difference (IV, Random, 95% CI)  -8.53[-29.63, 12.57]
30.2 Routeisinhaler 2 100 Mean Difference (IV, Random, 95% Cl)  -5.77 [-13.02, 1.47]
31 Hourly morphine at 24 4 Mean Difference (IV, Random, 95% CI)  Subtotals only
hours by smokers or mix of
smokers/non-smokers
31.1 Non-smokers only 3 140 Mean Difference (IV, Random, 95% Cl)  -6.05[-13.12, 1.01]
31.2 Mix of smokers and 1 28 Mean Difference (IV, Random, 95% ClI)  -6.20 [-34.40, 22.00]
non-smokers
32 Hourly morphine at 24 4 Mean Difference (IV, Random, 95% CI) ~ Subtotals only
hours by nicotine dose
32.1<5mg 4 129 Mean Difference (IV, Random, 95% Cl)  -5.98 [-12.92, 0.96]
32.25-15mg 2 35 Mean Difference (IV, Random, 95% Cl)  -5.51[-28.90, 17.88]
32.3z15mg 2 35 Mean Difference (IV, Random, 95% Cl)  0.23 [-25.02, 25.48]
33 Hourly morphine at 24 4 Mean Difference (IV, Random, 95% CI)  Subtotals only
hours by timing of nicotine
administration
33.1 Pre- or intraoperative 2 108 Mean Difference (IV, Random, 95% Cl)  -4.62[-12.02, 2.78]
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33.2 Postoperative 1 20 Mean Difference (IV, Random, 95% CI)  -16.30 [-38.38, 5.78]
33.3 Both 1 40 Mean Difference (IV, Random, 95% Cl)  -11.5[-43.31, 20.31]
34 Hourly morphine at 24 4 Mean Difference (IV, Random, 95% CI)  Subtotals only
hours by gender
34.1 Women only 2 100 Mean Difference (IV, Random, 95% Cl)  -5.77[-13.02, 1.47]
34.2 Men and women 2 68 Mean Difference (IV, Random, 95% CI)  -8.53 [-29.63, 12.57]
35 Hourly morphine at 24 4 Mean Difference (IV, Random, 95% CI)  Subtotals only

hours overall quality

35.1 Good 2 100 Mean Difference (IV, Random, 95% Cl)  -5.77 [-13.02, 1.47]

35.2 Fair 2 68 Mean Difference (IV, Random, 95% Cl)  -8.53 [-29.63, 12.57]

36 Sedation by type of 3 Std. Mean Difference (IV, Random, Subtotals only

surgery 95% Cl)

36.1 Type of surgery is gy- 1 80 Std. Mean Difference (IV, Random, 0.35[-0.10, 0.79]

naecological 95% Cl)

36.2 Type of surgery is 2 68 Std. Mean Difference (IV, Random, -0.45[-1.54, 0.64]

mixed/other 95% Cl)

37 Sedation by route of ad- 3 Std. Mean Difference (IV, Random, Subtotals only

ministration 95% Cl)

37.1 Route is patch 2 68 Std. Mean Difference (IV, Random, -0.45 [-1.54, 0.64]
95% Cl)

37.2 Routeisinhaler 1 80 Std. Mean Difference (IV, Random, 0.35[-0.10, 0.79]
95% Cl)

38 Sedation by smokers or 3 Std. Mean Difference (IV, Random, Subtotals only

mix of smokers/non-smok- 95% Cl)

ers

38.1 Non-smokers only 2 120 Std. Mean Difference (IV, Random, 0.27[-0.10, 0.65]
95% Cl)

38.2 Mix of smokers and 1 28 Std. Mean Difference (IV, Random, -1.03[-1.90, -0.16]

non-smokers 95% Cl)

39 Sedation by nicotine 3 Std. Mean Difference (IV, Random, Subtotals only

dose 95% Cl)

39.1s5mg 3 114 Std. Mean Difference (IV, Random, -0.03 [-0.80, 0.75]
95% Cl)

39.25-15mg 2 35 Std. Mean Difference (IV, Random, -0.74 [-1.72,0.24]
95% Cl)

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review) 38

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

39.3z15mg 2 35 Std. Mean Difference (IV, Random, -1.27[-2.41,-0.12]
95% Cl)

40 Sedation by timing of 3 Std. Mean Difference (IV, Random, Subtotals only

nicotine administration 95% Cl)

40.1 Pre- or intraoperative 1 80 Std. Mean Difference (IV, Random, 0.35[-0.10, 0.79]
95% Cl)

40.2 Both 2 68 Std. Mean Difference (IV, Random, -0.45 [-1.54, 0.64]
95% Cl)

41 Sedation by gender 3 Std. Mean Difference (IV, Random, Subtotals only
95% Cl)

41.1 Women only 1 80 Std. Mean Difference (IV, Random, 0.35[-0.10, 0.79]
95% Cl)

41.2 Men and women 2 68 Std. Mean Difference (IV, Random, -0.45 [-1.54, 0.64]
95% Cl)

42 Sedation by overall qual- 3 Std. Mean Difference (IV, Random, Subtotals only

ity 95% Cl)

42.1 Fair 3 148 Std. Mean Difference (IV, Random, -0.13[-0.88, 0.62]
95% Cl)

43 Nausea by type of 7 Risk Ratio (M-H, Random, 95% CI) Subtotals only

surgery

43.1 Type of surgery is gy- 3 344 Risk Ratio (M-H, Random, 95% Cl) 1.21[0.94, 1.57]

naecological

43.2 Type of surgeryismale 1 90 Risk Ratio (M-H, Random, 95% Cl) 1.38[0.95, 1.99]

pelvic

43.3 Type of surgery is 3 158 Risk Ratio (M-H, Random, 95% Cl) 1.16[0.78, 1.73]

mixed/other

44 Nausea by route of ad- 7 Risk Ratio (M-H, Random, 95% Cl) Subtotals only

ministration

44,1 Route is patch 5 333 Risk Ratio (M-H, Random, 95% Cl) 1.31[1.03,1.67]

44.2 Route is inhaler 2 259 Risk Ratio (M-H, Random, 95% Cl) 1.15[0.86, 1.54]

45 Nausea by smokers or 7 Risk Ratio (M-H, Random, 95% Cl) Subtotals only

mix of smokers/non-smok-

ers

45.1 Non-smokers only 5 479 Risk Ratio (M-H, Random, 95% Cl) 1.20[0.99, 1.47]

45.2 Mix of smokers and 2 113 Risk Ratio (M-H, Random, 95% Cl) 1.53[0.92,2.57]

non-smokers
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46 Nausea by nicotinedose 7 Risk Ratio (M-H, Random, 95% Cl) Subtotals only

46.1<5mg 4 364 Risk Ratio (M-H, Random, 95% CI) 0.87[0.45, 1.68]

46.25-15mg 3 125 Risk Ratio (M-H, Random, 95% Cl) 1.41[1.01,1.95]

46.3215mg 3 125 Risk Ratio (M-H, Random, 95% Cl) 1.19[0.79, 1.79]

47 Nausea by timing of nico- 7 Risk Ratio (M-H, Random, 95% Cl) Subtotals only

tine administration

47.1 Pre- or intraoperative 1 80 Risk Ratio (M-H, Random, 95% Cl) 1.0[0.42, 2.40]

47.2 Postoperative 1 179 Risk Ratio (M-H, Random, 95% Cl) 1.17[0.86, 1.59]

47.3 Both 5 333 Risk Ratio (M-H, Random, 95% Cl) 1.31[1.03,1.67]

48 Nausea by gender 7 Risk Ratio (M-H, Random, 95% Cl) Subtotals only

48.1 Women only 3 344 Risk Ratio (M-H, Random, 95% Cl) 1.21[0.94,1.57]

48.2 Men and women 4 248 Risk Ratio (M-H, Random, 95% Cl) 1.27[0.97,1.67]

49 Nausea by overall quality 7 Risk Ratio (M-H, Random, 95% Cl) Subtotals only

49.1 Good 2 269 Risk Ratio (M-H, Random, 95% Cl) 1.13[0.87,1.47]

49.2 Fair 5 323 Risk Ratio (M-H, Random, 95% Cl) 1.36[1.05,1.77]

50 Vomiting by type of 7 Risk Difference (M-H, Random, 95% Subtotals only

surgery Cl)

50.1 Type of surgery is gy- 3 354 Risk Difference (M-H, Random, 95% 0.02[-0.11, 0.15]

naecological Cl)

50.2 Type of surgeryismale 1 90 Risk Difference (M-H, Random, 95% 0.12[-0.01, 0.24]

pelvic Cl)

50.3 Type of surgery is 3 158 Risk Difference (M-H, Random, 95% 0.01 [-0.08, 0.09]

mixed/other Cl)

51 Vomiting by route of ad- 7 Risk Difference (M-H, Random, 95% Subtotals only

ministration Cl)

51.1 Route is patch 5 333 Risk Difference (M-H, Random, 95% 0.05[-0.02,0.12]
Cl)

51.2 Route is inhaler 2 269 Risk Difference (M-H, Random, 95% 0.00[-0.16,0.17]
Cl)

52 Vomiting by smokers or 7 Risk Difference (M-H, Random, 95% Subtotals only

mix of smokers/non-smok-
ers

cl)
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52.1<5mg 5 378 Risk Difference (M-H, Random, 95% 0.01[-0.08, 0.10]
Cl)

52.25-15mg 3 125 Risk Difference (M-H, Random, 95% 0.06 [-0.03, 0.16]
Cl)

52.3215mg 3 125 Risk Difference (M-H, Random, 95% 0.01[-0.10,0.12]
Cl)

53 Vomiting by nicotine 7 Risk Difference (M-H, Random, 95% Subtotals only

dose Cl)

53.1<s5mg 5 378 Risk Difference (M-H, Random, 95% 0.01[-0.08, 0.10]
cl

53.25-15mg 3 125 Risk Difference (M-H, Random, 95% 0.06 [-0.03, 0.16]
Cl)

53.3215mg 3 125 Risk Difference (M-H, Random, 95% 0.01[-0.10,0.12]
Cl)

54 Vomiting by timing of 7 Risk Difference (M-H, Random, 95% Subtotals only

nicotine administration Cl)

54.1 Pre- or intraoperative 1 90 Risk Difference (M-H, Random, 95% -0.07 [-0.15, 0.02]
I

54.2 Postoperative 1 179 Risk Difference (M-H, Random, 95% 0.08[-0.03,0.18]
Cl)

54.3 Both 5 333 Risk Difference (M-H, Random, 95% 0.05[-0.02, 0.12]
Cl)

55 Vomiting by gender 7 Risk Difference (M-H, Random, 95% Subtotals only
Cl)

55.1 Women only 3 354 Risk Difference (M-H, Random, 95% 0.02[-0.11,0.15]
cl

55.2 Men and women 4 248 Risk Difference (M-H, Random, 95% 0.04 [-0.03,0.12]
I

56 Vomiting by overall qual- 7 Risk Difference (M-H, Random, 95% Subtotals only

ity Cl)

56.1 Good 2 269 Risk Difference (M-H, Random, 95% 0.06 [-0.03, 0.16]
Cl)

56.2 Fair 5 333 Risk Difference (M-H, Random, 95% 0.02 [-0.07, 0.10]
Cl)

57 Time to hospital dis- 1 Mean Difference (IV, Random, 95% CI)  Subtotals only

charge by type of surgery
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57.1 Type of surgeryismale 1 90 Mean Difference (IV, Random, 95% CI)  1.20 [-6.19, 8.59]

pelvic

58 Time to hospital dis- 1 90 Mean Difference (IV, Random, 95% ClI)  1.20 [-6.19, 8.59]

charge by route of adminis-

tration

58.1 Route is patch 1 90 Mean Difference (IV, Random, 95% ClI)  1.20 [-6.19, 8.59]

59 Time to hospital dis- 1 Mean Difference (IV, Random, 95% CI)  Subtotals only

charge by smokers or mix of

smokers and non-smokers

59.1 Non-smokers only 1 90 Mean Difference (IV, Random, 95% CI)  1.20 [-6.19, 8.59]

60 Time to hospital dis- 1 Mean Difference (IV, Random, 95% CI) ~ Subtotals only

charge by nicotine dose

60.15-15mg 1 90 Mean Difference (IV, Random, 95% Cl)  1.20 [-6.19, 8.59]

61 Time to hospital dis- 1 Mean Difference (IV, Random, 95% CI)  Subtotals only

charge timing of nicotine

administration

61.1 Pre- or intraoperative 1 90 Mean Difference (IV, Random, 95% CI)  1.20 [-6.19, 8.59]

62 Time to hospital dis- 1 Mean Difference (IV, Random, 95% CI)  Subtotals only

charge by gender

62.1 Men and women 1 90 Mean Difference (IV, Random, 95% CI)  1.20 [-6.19, 8.59]

63 Time to hospital dis- 1 Mean Difference (IV, Random, 95% CI)  Subtotals only

charge by overall quality

63.1 Fair 1 90 Mean Difference (IV, Random, 95% Cl)  1.20 [-6.19, 8.59]

Analysis 2.1. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 1 Pain at 60 minutes by type of surgery.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% Cl
2.1.1 Type of surgery is gynaecological
Cheng 2008 44 5.2(2.5) 46 5.2(2.4) -+ 24.68% 0[-1.01,1.01]
Flood 2004 10 4.9(1.7) 10 6.5(1.7) — 18.07% -1.6[-3.09,-0.11]
Jankowski 2011 20 4.8(2.4) 89 4.8(3) - 28.06% 0[-0.8,0.8]
Turan 2008 43 4.1(1.8) 42 3.1(1.6) b 29.19% 1[0.28,1.72]
Subtotal *** 187 187 ¢ 100% 0[-0.89,0.9]
Heterogeneity: Tau?=0.58; Chi’>=10.66, df=3(P=0.01); 1>=71.86%
Test for overall effect: Z=0.01(P=1)

Nicotine 0 5 0 5 10 Placebo
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Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.1.2 Type of surgery is mixed/other
Hong 2008 30 4.3(1.8) 10 5.6 (1.5) L 53.88% -1.3[-2.43,-0.17]
Olson 2009 20 5.8(1.8) 8 5.2(1.9) 'F' 46.12% 0.6[-0.93,2.13]
Subtotal *** 50 18 ‘ 100% -0.42[-2.28,1.43]

Heterogeneity: Tau?=1.33; Chi*=3.82, df=1(P=0.05); 1>=73.79%
Test for overall effect: Z=0.45(P=0.65)
Test for subgroup differences: Chi*=0.16, df=1 (P=0.69), 1>=0%

Nicotine ‘1050 5 10 Placebo

Analysis 2.2. Comparison 2 Subgroups: transdermal or intranasal nicotine
versus placebo, Outcome 2 Pain at 60 minutes by route of administration.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.2.1 Route of administration is patch
Hong 2008 30 4.3(1.8) 10 5.6 (1.5) L 16.39% -1.3[-2.43,-0.17]
Olson 2009 20 5.8(1.8) 8 5.2(1.9) ¢ 12.81% 0.6[-0.93,2.13]
Turan 2008 43 4.1(1.8) 42 3.1(1.6) d 20.4% 1[0.28,1.72]
Subtotal *** 93 60 49.6% 0.11[-1.4,1.63]

Heterogeneity: Tau?=1.44; Chi?>=11.37, df=2(P=0); 1>=82.41%
Test for overall effect: Z=0.15(P=0.88)

2.2.2 Route of administration is inhaler

Cheng 2008 44 5.2(2.5) 46 5.2(2.4) 17.54% 0[-1.01,1.01]
Flood 2004 10 4.9(1.7) 10 6.5(1.7) 4 13.17% -1.6[-3.09,-0.11]
Jankowski 2011 90 4.8(2.4) 89 4.8(3) 19.69% 0[-0.8,0.8]
Subtotal *** 144 145 50.4% -0.35[-1.19,0.49]

Heterogeneity: Tau?=0.26; Chi*=3.76, df=2(P=0.15); 1>=46.87%
Test for overall effect: Z=0.82(P=0.41)

Total *** 237 205 100% -0.14[-0.94,0.65]
Heterogeneity: Tau?=0.67; Chi?>=17.31, df=5(P=0); 1>=71.12%
Test for overall effect: Z=0.35(P=0.72)

Test for subgroup differences: Chi*=0.28, df=1 (P=0.6), I*=0%

Nicotine  -100 -50 0 50 100 placebo

Analysis 2.3. Comparison 2 Subgroups: transdermal or intranasal nicotine versus
placebo, Outcome 3 Pain at 60 minutes by smokers or mix of smokers/non-smokers.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
2.3.1 Non-smokers only
Cheng 2008 44 5.2(2.5) 46 5.2(2.4) —a— 26.56% 0[-1.01,1.01]
Flood 2004 10 49(1.7) 10 6.5(L.7) —— 17.53% -1.6[-3.09,-0.11]
Hong 2008 30 43(1.8) 10 5.6 (1.5) —— 23.95% -1.3[-2.43,-0.17]
Jankowski 2011 90 4.8(2.4) 89 4.8 (3) e 31.96% 0[-0.8,0.8]
Subtotal *** 174 155 ‘ ‘ ﬁ ‘ ‘ 100% -0.59[-1.38,0.19]

Nicotine -10 5 0 5 10 Placebo
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Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Heterogeneity: Tau?=0.34; Chi*=6.44, df=3(P=0.09); 1>=53.42%
Test for overall effect: Z=1.48(P=0.14)
2.3.2 Mix of kers and non-smokers
Olson 2009 20 5.8(1.8) 8 5.2(1.9) T 18.18% 0.6[-0.93,2.13]
Turan 2008 43 4.1(1.8) 42 3.1(1.6) . 81.82% 1[0.28,1.72]
Subtotal *** 63 50 L 100% 0.93[0.27,1.58]
Heterogeneity: Tau?=0; Chi?=0.21, df=1(P=0.64); 1>=0%
Test for overall effect: Z=2.78(P=0.01)
Test for subgroup differences: Chi*=8.49, df=1 (P=0), 1>=88.22% ‘ ‘ ‘ ‘

Nicotine -10 5 0 5 10 Placebo

Analysis 2.4. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 4 Pain at 60 minutes by nicotine dose.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.4.1=s5mg
Cheng 2008 40 5.2(2.5) 40 5.2(2.4) 17.29% 0[-1.07,1.07]
Flood 2004 10 4.9(1.7) 10 6.5(1.7) 4 12.69% -1.6[-3.09,-0.11]
Hong 2008 10 4.9 (1.5) 10 5.6 (1.5) 14.46% -0.7[-2.01,0.61]
Jankowski 2011 90 4.8(2.4) 89 4.8(3) 20.99% 0[-0.8,0.8]
Olson 2009 6 6(0.9) 8 5.2(1.9) 4 12.59% 0.8[-0.7,2.3]
Turan 2008 43 4.1(1.8) 42 3.1(1.6) g 21.99% 1[0.28,1.72]
Subtotal *** 199 199 100% 0.02[-0.7,0.73]
Heterogeneity: Tau?=0.47; Chi*>=13.09, df=5(P=0.02); 1*=61.8%
Test for overall effect: Z=0.05(P=0.96)
2.4.25-15mg
Hong 2008 10 4(2.4) 10 5.6 (1.5) - 52.18% -1.6[-3.35,0.15]
Olson 2009 7 6.4 (2.2) 8 5.2(1.9) * 47.82% 1.2[-0.9,3.3]
Subtotal *** 17 18 * 100% -0.26[-3,2.48]
Heterogeneity: Tau?=2.95; Chi*=4.03, df=1(P=0.04); 1>=75.21% ‘
Test for overall effect: Z=0.19(P=0.85) ‘
243=215mg
Hong 2008 10 4.1(1.3) 10 5.6 (1.5) - 66.95% -1.5[-2.73,-0.27]
Olson 2009 7 5(1.9) 8 5.2(1.9) + 33.05% -0.2[-2.13,1.73]
Subtotal *** 17 18 * 100% -1.07[-2.27,0.13]
Heterogeneity: Tau?=0.16; Chi*=1.24, df=1(P=0.27); 1>=19.47% ‘
Test for overall effect: Z=1.75(P=0.08) ‘
Test for subgroup differences: Chi?=2.33, df=1 (P=0.31), 1>=14.25% ‘
Nicotine ~ -100 -50 0 50 100 placebo
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Analysis 2.5. Comparison 2 Subgroups: transdermal or intranasal nicotine versus
placebo, Outcome 5 Pain at 60 minutes by timing of nicotine administration.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
2.5.1 Pre- or intraoperative ‘
Cheng 2008 44 5.2(2.5) 46 5.2(2.4) . 100% 0[-1.01,1.01]
Subtotal *** 44 46 100% 0[-1.01,1.01]
Heterogeneity: Not applicable
Test for overall effect: Not applicable
2.5.2 Postoperative
Flood 2004 10 4.9(1.7) 10 6.5(1.7) ! 41.94% -1.6[-3.09,-0.11]
Jankowski 2011 90 4.8(2.4) 89 4.8(3) - 58.06% 0[-0.8,0.8]
Subtotal *** 100 99 100% -0.67[-2.22,0.88]
Heterogeneity: Tau?=0.91; Chi*=3.44, df=1(P=0.06); 1>=70.97%
Test for overall effect: Z=0.85(P=0.4)
2.5.3 Both
Hong 2008 30 4.3(1.8) 10 5.6 (1.5) ﬁ 33.46% -1.3[-2.43,-0.17]
Olson 2009 20 5.8(1.8) 8 5.2(1.9) + 28.9% 0.6[-0.93,2.13]
Turan 2008 43 4.1(1.8) 42 3.1(1.6) * 37.63% 1[0.28,1.72]
Subtotal *** 93 60 + 100% 0.11[-1.4,1.63]
Heterogeneity: Tau?=1.44; Chi*=11.37, df=2(P=0); 1>=82.41% ‘
Test for overall effect: Z=0.15(P=0.88) ‘
Test for subgroup differences: Chi*=0.63, df=1 (P=0.73), 1>=0% ‘ ‘ ‘ ‘ ‘

Nicotine -100 -50 0 50 100 placebo

Analysis 2.6. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 6 Pain at 60 minutes by gender.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.6.1 Women only ‘
Cheng 2008 44 5.2(2.5) 46 5.2(2.4) + 24.68% 0[-1.01,1.01]
Flood 2004 10 4.9(1.7) 10 6.5(1.7) + 18.07% -1.6[-3.09,-0.11]
Jankowski 2011 90 4.8(2.4) 89 4.8(3) + 28.06% 0[-0.8,0.8]
Turan 2008 43 4.1(1.8) 42 3.1(1.6) + 29.19% 1[0.28,1.72]
Subtotal *** 187 187 + 100% 0[-0.89,0.9]
Heterogeneity: Tau?=0.58; Chi?=10.66, df=3(P=0.01); 1*=71.86% ‘
Test for overall effect: Z=0.01(P=1) ‘
2.6.2 Men and women
Hong 2008 30 4.3(1.8) 10 5.6 (1.5) * 53.88% -1.3[-2.43,-0.17]
Olson 2009 20 5.8(1.8) 8 5.2(1.9) * 46.12% 0.6[-0.93,2.13]
Subtotal *** 50 18 + 100% -0.42[-2.28,1.43]
Heterogeneity: Tau?=1.33; Chi?>=3.82, df=1(P=0.05); 1>=73.79% ‘
Test for overall effect: Z=0.45(P=0.65) ‘
Test for subgroup differences: Chi*=0.16, df=1 (P=0.69), 1>=0% ‘

Nicotine  -100 -50 0 50 100 placebo
Intranasal or transdermal nicotine for the treatment of postoperative pain (Review) 45

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

Analysis 2.7. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 7 Pain at 60 minutes by overall quality.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
2.7.1 Good ‘
Flood 2004 10 4.9(1.7) 10 6.5(1.7) * 41.94% -1.6[-3.09,-0.11]
Jankowski 2011 90 4.8(2.4) 89 4.8(3) - 58.06% 0[-0.8,0.8]
Subtotal *** 100 99 100% -0.67[-2.22,0.88]
Heterogeneity: Tau?=0.91; Chi*=3.44, df=1(P=0.06); 1>=70.97%
Test for overall effect: Z=0.85(P=0.4)
2.7.2 Fair
Cheng 2008 44 5.2(2.5) 46 5.2(2.4) L] 26.05% 0[-1.01,1.01]
Hong 2008 30 4.3(1.8) 10 5.6 (1.5) L 24.57% -1.3[-2.43,-0.17]
Olson 2009 20 5.8(1.8) 8 5.2(1.9) d 19.77% 0.6[-0.93,2.13]
Turan 2008 43 4.1(1.8) 42 3.1(1.6) i 29.61% 1[0.28,1.72]
Subtotal *** 137 106 100% 0.1[-0.95,1.14]
Heterogeneity: Tau?=0.82; Chi*=11.76, df=3(P=0.01); 1*=74.49%
Test for overall effect: Z=0.18(P=0.86)
Test for subgroup differences: Chi*=0.65, df=1 (P=0.42), 1>=0% ‘ ‘ ‘ ‘

Nicotine -100 -50 0 50 100 placebo

Analysis 2.8. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 8 Pain at 12 hours by type of surgery.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.8.1 Type of surgery is gynaecological ‘
Turan 2008 43 2.2(1.7) 42 1.7(1.3) . 100% 0.5[-0.14,1.14]
Subtotal *** 43 42 100% 0.5[-0.14,1.14]
Heterogeneity: Not applicable
Test for overall effect: Z=1.53(P=0.13)
2.8.2 Type of surgery is male pelvic
Habib 2008 44 1.4(1.5) 46 1.9(1.6) . 100% -0.5[-1.14,0.14]
Subtotal *** 44 46 100% -0.5[-1.14,0.14]
Heterogeneity: Not applicable
Test for overall effect: Z=1.53(P=0.13)
Test for subgroup differences: Chi?=4.67, df=1 (P=0.03), 1>=78.58%

Nicotine  -100 -50 0 50 100 placebo

Analysis 2.9. Comparison 2 Subgroups: transdermal or intranasal nicotine
versus placebo, Outcome 9 Pain at 12 hours by route of administration.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
2.9.1 Route is patch ‘
Habib 2008 44 1.4 (1.5) 46 1.9(1.6) * 50.03% -0.5[-1.14,0.14]
Nicotine  -100 -50 0 50 100 placebo
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Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Turan 2008 43 2.2(1.7) 42 1.7(1.3) * 49.97% 0.5[-0.14,1.14]
Subtotal *** 87 88 + 100% -0[-0.98,0.98]
Heterogeneity: Tau?=0.39; Chi*=4.67, df=1(P=0.03); 1>=78.58% ‘
Test for overall effect: Z=0(P=1) ‘

Nicotine  -100 -50 0 50 100 placebo

Analysis 2.10. Comparison 2 Subgroups: transdermal or intranasal nicotine versus
placebo, Outcome 10 Pain at 12 hours by smokers or mix of smokers/non-smokers.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.10.1 Non-smokers only ‘
Habib 2008 44 1.4(1.5) 46 1.9(1.6) . 100% -0.5[-1.14,0.14]
Subtotal *** 44 46 100% -0.5[-1.14,0.14]
Heterogeneity: Not applicable
Test for overall effect: Z=1.53(P=0.13)
2.10.2 Mix of smokers and non-smokers
Turan 2008 43 2.2(1.7) 42 1.7(1.3) . 100% 0.5[-0.14,1.14]
Subtotal *** 43 42 100% 0.5[-0.14,1.14]
Heterogeneity: Not applicable
Test for overall effect: Z=1.53(P=0.13)
Test for subgroup differences: Chi?=4.67, df=1 (P=0.03), 1>=78.58%

Nicotine  -100 -50 0 50 100 placebo

Analysis 2.11. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 11 Pain at 12 hours by nicotine dose.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
2.11.1=5mg ‘
Turan 2008 43 2.2(L7) 42 1.7(1.3) . 100% 0.5[-0.14,1.14]
Subtotal *** 43 42 100% 0.5[-0.14,1.14]
Heterogeneity: Not applicable
Test for overall effect: Z=1.53(P=0.13)
2.11.25-15mg
Habib 2008 44 1.4(1.5) 46 1.9(1.6) . 100% -0.5[-1.14,0.14]
Subtotal *** 44 46 100% -0.5[-1.14,0.14]
Heterogeneity: Not applicable
Test for overall effect: Z=1.53(P=0.13)
Test for subgroup differences: Chi*=4.67, df=1 (P=0.03), 1>=78.58%
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Analysis 2.12. Comparison 2 Subgroups: transdermal or intranasal nicotine
versus placebo, Outcome 12 Pain at 12 hours by timing of nicotine administration.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
2.12.1 Pre- or intraoperative
Subtotal *** 0 0 Not estimable
Heterogeneity: Not applicable
Test for overall effect: Not applicable
2.12.2 Pre- or intraoperative and postoperative
Habib 2008 44 1.4(1.5) 46 1. 6) - 50.03% -0.5[-1.14,0.14]
Turan 2008 43 2.2(1.7) 42 1.7(1.3) i 49.97% 0.5[-0.14,1.14]
Subtotal *** 87 88 100% -0[-0.98,0.98]
Heterogeneity: Tau?=0.39; Chi*=4.67, df=1(P=0.03); 1>=78.58%
Test for overall effect: Z=0(P=1)
Test for subgroup differences: Not applicable ‘ ‘ ‘

Nicotine  -100 -50 0 50 100 placebo

Analysis 2.13. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 13 Pain at 12 hours by gender.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.13.1 Women only ‘
Turan 2008 43 2.2(1.7) 42 1.7(1.3) . 100% 0.5[-0.14,1.14]
Subtotal *** 43 42 100% 0.5[-0.14,1.14]
Heterogeneity: Not applicable
Test for overall effect: Z=1.53(P=0.13)
2.13.2 Men and women
Habib 2008 44 1.4(1.5) 46 1.9(1.6) . 100% -0.5[-1.14,0.14]
Subtotal *** 44 46 100% -0.5[-1.14,0.14]
Heterogeneity: Not applicable
Test for overall effect: Z=1.53(P=0.13)
Test for subgroup differences: Chi*=4.67, df=1 (P=0.03), 1>=78.58%

Nicotine  -100 -50 0 50 100 placebo

Analysis 2.14. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 14 Pain at 12 hours by overall quality.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
2.14.1 Fair ‘
Habib 2008 44 1.4(1.5) 46 1.9(1.6) * 50.03% -0.5[-1.14,0.14]
Turan 2008 43 2.2(L7) 42 1.7(1.3) * 49.97% 0.5[-0.14,1.14]
Subtotal *** 87 88 * 100% -0[-0.98,0.98]
Heterogeneity: Tau?=0.39; Chi*=4.67, df=1(P=0.03); 1>=78.58% ‘
Test for overall effect: Z=0(P=1) ‘

Nicotine  -100 -50 0 50 100 placebo
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Analysis 2.15. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 15 Pain at 24 hours type of surgery.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
2.15.1 Type of surgery is gynaecological ‘
Cheng 2008 40 2.7(2.2) 40 3.3(2.6) + 22.57% -0.6[-1.66,0.46]
Flood 2004 10 1.5(0.5) 10 4.9(1.4) " 23.61% -3.4[-4.32,-2.48]
Jankowski 2011 90 3.7(1.6) 89 3.8(0.9) + 26.9% -0.1[-0.48,0.28]
Turan 2008 43 0.8(1.1) 42 0.6 (0.6) + 26.92% 0.2[-0.18,0.58]
Subtotal *** 183 181 * 100% -0.91[-2.08,0.26]
Heterogeneity: Tau?=1.28; Chi*>=51.43, df=3(P<0.0001); 1>=94.17% ‘
Test for overall effect: Z=1.53(P=0.13) ‘
|
2.15.2 Type of surgery is male pelvic ‘
Habib 2008 44 1.3(1.5) 46 2(1.7) . 100% -0.7[-1.36,-0.04]

Subtotal *** 44 46 100% -0.7[-1.36,-0.04]
Heterogeneity: Not applicable
Test for overall effect: Z=2.07(P=0.04)

2.15.3 Type of surgery is mixed/other

Hong 2008 30 3.7(1.9) 10 4.1(2) 4.38% -0.4[-1.81,1.01]
Olson 2009 20 4.3(2.2) 8 5.3(1.5) 4 4.36% -1[-2.42,0.42]
Yagoubian 2011 20 1.6 (0.5) 20 2.9(0.5) . 91.26% -1.3[-1.61,-0.99]
Subtotal *** 70 38 f 100% -1.25[-1.54,-0.95]

Heterogeneity: Tau?=0; Chi*=1.61, df=2(P=0.45); 1>=0%
Test for overall effect: Z=8.26(P<0.0001)
Test for subgroup differences: Chi*=2.35, df=1 (P=0.31), 1’=14.96%

Nicotine  -100 -50 0 50 100 placebo

Analysis 2.16. Comparison 2 Subgroups: transdermal or intranasal nicotine
versus placebo, Outcome 16 Pain at 24 hours by route of administration.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.16.1 Route is patch ‘
Habib 2008 44 1.3(1.5) 46 2(1.7) + 31.22% -0.7[-1.36,-0.04]
Hong 2008 30 3.7(1.9) 10 4.1(2) + 14.22% -0.4[-1.81,1.01]
Olson 2009 20 4.3(2.2) 8 5.3(1.5) + 14.17% -1[-2.42,0.42]
Turan 2008 43 0.8(1.1) 42 0.6 (0.6) * 40.39% 0.2[-0.18,0.58]
Subtotal *** 137 106 < 100% -0.34[-0.97,0.3]
Heterogeneity: Tau?=0.23; Chi?=7.32, df=3(P=0.06); 1>=59.03% ‘
Test for overall effect: Z=1.03(P=0.3) ‘
2.16.2 Route is inhaler
Cheng 2008 40 2.7(2.2) 40 3.3(2.6) + 22.23% -0.6[-1.66,0.46]
Flood 2004 10 1.5(0.5) 10 4.9 (1.4) l‘ 23.37% -3.4[-4.32,-2.48]
Jankowski 2011 90 3.7(1.6) 89 3.8(0.9) + 27.05% -0.1[-0.48,0.28]
Yagoubian 2011 20 1.6 (0.5) 20 2.9(0.5) + 27.35% -1.3[-1.61,-0.99]
Subtotal *** 160 159 w 100% -1.31[-2.41,-0.21]

Nicotine  -100 -50 0 50 100 placebo
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Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl

Heterogeneity: Tau?=1.13; Chi*=51.71, df=3(P<0.0001); 1?=94.2%
Test for overall effect: Z=2.33(P=0.02)
Test for subgroup differences: Chi?=2.25, df=1 (P=0.13), 1’=55.62%

Nicotine  -100 -50 0 50 100 placebo

Analysis 2.17. Comparison 2 Subgroups: transdermal or intranasal nicotine versus
placebo, Outcome 17 Pain at 24 hours by smokers or mix of smokers/non-smokers.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.17.1 Non-smokers only
Cheng 2008 40 2.7(2.2) 40 3.3(2.6) 14.98% -0.6[-1.66,0.46]
Flood 2004 10 1.5(0.5) 10 4.9(1.4) ' 15.96% -3.4[-4.32,-2.48]
Habib 2008 44 1.3(1.5) 46 2(1.7) b 17.75% -0.7[-1.36,-0.04]
Hong 2008 30 3.7(1.9) 10 4.1(2) 12.45% -0.4[-1.81,1.01]
Jankowski 2011 90 3.7(1.6) 89 3.8(0.9) 19.29% -0.1[-0.48,0.28]
Yagoubian 2011 20 1.6 (0.5) 20 2.9(0.5) " 19.57% -1.3[-1.61,-0.99]
Subtotal *** 234 215 100% -1.08[-1.89,-0.27]
Heterogeneity: Tau?=0.84; Chi*>=52.81, df=5(P<0.0001); 1>=90.53%
Test for overall effect: Z=2.63(P=0.01)
2.17.2 Mix of smokers and non-smokers
Olson 2009 20 4.3(2.2) 8 5.3(1.5) * 33.11% -1[-2.42,0.42]
Turan 2008 43 0.8(1.1) 42 0.6 (0.6) - 66.89% 0.2[-0.18,0.58]
Subtotal *** 63 50 100% -0.2[-1.3,0.91]
Heterogeneity: Tau?=0.44; Chi*>=2.57, df=1(P=0.11); 1>=61.11%
Test for overall effect: Z=0.35(P=0.73)
Test for subgroup differences: Chi*=1.6, df=1 (P=0.21), 1>=37.37%

Nicotine  -100 -50 0 50 100 placebo

Analysis 2.18. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 18 Pain at 24 hours by nicotine dose.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
2.18.1=5mg
Cheng 2008 40 2.7(2.2) 40 3.3(2.6) 13.4% -0.6[-1.66,0.46)
Flood 2004 10 1.5(0.5) 10 4.9(1.4) [ 14.14% -3.4[-4.32,-2.48]
Hong 2008 10 3.6(1.8) 10 4.1(2) 4 10.09% -0.5[-2.17,1.17]
Jankowski 2011 90 3.7(1.6) 89 3.8(0.9) 16.56% -0.1[-0.48,0.28]
Olson 2009 6 6.2(0.8) 8 5.3(L.5) ' 12.47% 0.9[-0.32,2.12]
Turan 2008 43 0.8(1.1) 42 0.6 (0.6) 16.58% 0.2[-0.18,0.58]
Yagoubian 2011 20 1.6 (0.5) 20 2.9(0.5) [ 16.76% -1.3[-1.61,-0.99]
Subtotal *** 219 219 100% -0.7[-1.53,0.12]
Heterogeneity: Tau?=1.03; Chi*>=84.96, df=6(P<0.0001); 1>=92.94%
Test for overall effect: Z=1.67(P=0.1)

Nicotine -100 -50 0 50 100 placebo

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review)
Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

50



Cochrane
Library

O

Trusted evidence.
Informed decisions.

Better health. Cochrane Database of Systematic Reviews

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.18.25-15mg \
Habib 2008 44 1.3(1.5) 46 2(2.7) . 70.18% -0.7[-1.6,0.2]
Hong 2008 10 3.7(2.6) 10 4.1(2) 4 13.67% -0.4[-2.43,1.63]
Olson 2009 7 4.4(2.1) 8 5.3(1.5) 4 16.14% -0.9[-2.77,0.97]
Subtotal *** 61 64 100% -0.69([-1.44,0.06]
Heterogeneity: Tau?=0; Chi?=0.13, df=2(P=0.94); 1>=0%
Test for overall effect: Z=1.8(P=0.07)
2.18.3215mg
Hong 2008 10 3.7(1.2) 10 4.1(2) - 53.86% -0.4[-1.85,1.05]
Olson 2009 7 2.9(2) 8 5.3(1.5) i 46.14% -2.4[-4.21,-0.59]
Subtotal *** 17 18 \ 100% -1.32[-3.28,0.63]
Heterogeneity: Tau?=1.3; Chi*=2.86, df=1(P=0.09); 1*=65.08%
Test for overall effect: Z=1.33(P=0.18)
Test for subgroup differences: Chi*=0.37, df=1 (P=0.83), 1>=0% ‘ ‘ ‘ ‘

Nicotine -100 -50 0 50 100 placebo

Analysis 2.19. Comparison 2 Subgroups: transdermal or intranasal nicotine
versus placebo, Outcome 19 Pain at 24 hours by timing of nicotine administration.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.19.1 Pre- or intraoperative ‘
Cheng 2008 40 2.7 (2.2 40 3(2.6) + 22.96% -0.6[-1.66,0.46]
Yagoubian 2011 20 1.6 (0.5) 20 2.9(0.5) . 77.04% -1.3[-1.61,-0.99]
Subtotal *** 60 60 | 100% -1.14[-1.72,-0.56]
Heterogeneity: Tau?=0.09; Chi*=1.56, df=1(P=0.21); 1>=35.71%
Test for overall effect: Z=3.87(P=0)
2.19.2 Postoperative
Flood 2004 10 1.5(0.5) 10 1.4) - 49.16% -3.4[-4.32,-2.48]
Jankowski 2011 90 3.7(1.6) 89 3.8(0.9) i 50.84% -0.1[-0.48,0.28]
Subtotal *** 100 29 L 100% -1.72[-4.96,1.51]
Heterogeneity: Tau?=5.32; Chi*>=42.12, df=1(P<0.0001); 1>=97.63%
Test for overall effect: Z=1.04(P=0.3)
2.19.3 Both
Habib 2008 44 1.3(1.5) 46 2(1.7) L 31.22% -0.7[-1.36,-0.04]
Hong 2008 30 3.7(1.9) 10 4.1(2) 14.22% -0.4[-1.81,1.01]
Olson 2009 20 4.3(2.2) 8 5.3(1.5) + 14.17% -1[-2.42,0.42]
Turan 2008 43 0.8(1.1) 42 0.6 (0.6) | | 40.39% 0.2[-0.18,0.58]
Subtotal *** 137 106 100% -0.34[-0.97,0.3]
Heterogeneity: Tau?=0.23; Chi?=7.32, df=3(P=0.06); 1>=59.03%
Test for overall effect: Z=1.03(P=0.3)
Test for subgroup differences: Chi?=3.66, df=1 (P=0.16), 1>=45.43%

Nicotine ~ -100 -50 0 50 100 placebo

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review)
Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

51



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

Analysis 2.20. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 20 Pain at 24 hours by gender.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
2.20.1 Women only ‘
Cheng 2008 40 2.7(2.2) 40 3.3(2.6) + 22.57% -0.6[-1.66,0.46]
Flood 2004 10 1.5(0.5) 10 4.9(1.4) " 23.61% -3.4[-4.32,-2.48]
Jankowski 2011 90 3.7(1.6) 89 3.8(0.9) + 26.9% -0.1[-0.48,0.28]
Turan 2008 43 0.8(1.1) 42 0.6 (0.6) + 26.92% 0.2[-0.18,0.58]
Subtotal *** 183 181 * 100% -0.91[-2.08,0.26]
Heterogeneity: Tau?=1.28; Chi*>=51.43, df=3(P<0.0001); 1>=94.17% ‘
Test for overall effect: Z=1.53(P=0.13) ‘
2.20.2 Men and women
Habib 2008 44 1.3(1.5) 46 2(1.7) + 25.38% -0.7[-1.36,-0.04]
Hong 2008 30 3.7(1.9) 10 4.1(2) + 6.94% -0.4[-1.81,1.01]
Olson 2009 20 4.3(2.2) 8 5.3(1.5) + 6.9% -1[-2.42,0.42]
Yagoubian 2011 20 1.6 (0.5) 20 2.9(0.5) . 60.78% -1.3[-1.61,-0.99]
Subtotal *** 114 84 D‘ 100% -1.06[-1.45,-0.68]
Heterogeneity: Tau?=0.04; Chi®=3.8, df=3(P=0.28); 1?=21.03% ‘
Test for overall effect: Z=5.41(P<0.0001) ‘
Test for subgroup differences: Chi*=0.06, df=1 (P=0.81), 1>=0% ‘ ‘ ‘ ‘ ‘

Nicotine -100 -50 0 50 100 placebo

Analysis 2.21. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 21 Pain at 24 hours by overall quality.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.21.1 Good ‘
Flood 2004 10 1.5(0.5) 10 4.9 (1.4) ‘ 49.16% -3.4[-4.32,-2.48]
Jankowski 2011 90 3.7(1.6) 89 3.8(0.9) i 50.84% -0.1[-0.48,0.28]
Subtotal *** 100 929 4 100% -1.72[-4.96,1.51]
Heterogeneity: Tau?=5.32; Chi?>=42.12, df=1(P<0.0001); 1>=97.63%
Test for overall effect: Z=1.04(P=0.3)
2.21.2 Fair
Cheng 2008 40 2.7(2.2) 40 3.3(2.6) 16.27% -0.6[-1.66,0.46]
Habib 2008 44 1.3(1.5) 46 2(1.7) L 26.21% -0.7[-1.36,-0.04]
Hong 2008 30 3.7(1.9) 10 4.1(2) 10.87% -0.4[-1.81,1.01]
Olson 2009 20 4.3(2.2) 8 5.3(1.5) 4 10.83% -1[-2.42,0.42]
Turan 2008 43 0.8(1.1) 42 0.6 (0.6) n 35.82% 0.2[-0.18,0.58]
Subtotal *** 177 146 100% -0.36[-0.9,0.18]
Heterogeneity: Tau?=0.17; Chi*=8.16, df=4(P=0.09); 1>=51.01%
Test for overall effect: Z=1.31(P=0.19)
2.21.3 Poor
Yagoubian 2011 20 1.6 (0.5) 20 2.9(0.5) . 100% -1.3[-1.61,-0.99]
Subtotal *** 20 20 [ 100% -1.3[-1.61,-0.99]
Heterogeneity: Not applicable
Test for overall effect: Z=8.22(P<0.0001)

Nicotine  -100 -50 0 50 100 placebo
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Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Test for subgroup differences: Chi*=8.93, df=1 (P=0.01), I>=77.6%
Nicotine  -100 -50 0 50 100 placebo

Analysis 2.22. Comparison 2 Subgroups: transdermal or intranasal nicotine

versus placebo, Outcome 22 Hourly morphine at 60 minutes by type of surgery.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.22.1 Type of surgery is gynaecological ‘
Cheng 2008 40 0.6 (1) 40 0.5(0.7) * 52.95% 0.1[-0.28,0.48]
Flood 2004 10 0.2(0.4) 10 0.6 (0.6) i 47.05% -0.4[-0.85,0.05]
Subtotal *** 50 50 100% -0.14[-0.62,0.35]
Heterogeneity: Tau?=0.08; Chi?=2.8, df=1(P=0.09); I>=64.3%
Test for overall effect: Z=0.54(P=0.59)
2.22.2 Type of surgery is mixed/other
Hong 2008 30 1.7(3.1 10 1.3(1.6) F 43.74% 0.4[-1.09,1.89]
Olson 2009 20 1(1.6) 8 0.8(1.6) - 56.26% 0.2[-1.11,1.51]
Subtotal *** 50 18 100% 0.29[-0.7,1.27]
Heterogeneity: Tau?=0; Chi*=0.04, df=1(P=0.84); 1>=0%
Test for overall effect: Z=0.57(P=0.57)
Test for subgroup differences: Chi*=0.57, df=1 (P=0.45), 1>=0%

Nicotine  -100 -50 0 50 100 placebo

Analysis 2.23. Comparison 2 Subgroups: transdermal or intranasal nicotine versus
placebo, Outcome 23 Hourly morphine at 60 minutes by route of administration.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
2.23.1 Route is patch ‘
Hong 2008 30 1.7(3.1 10 1.3(1.6) * 43.74% 0.4[-1.09,1.89]
Olson 2009 20 1(1.6) 8 0.8(1.6) [ ] 56.26% 0.2[-1.11,1.51]
Subtotal *** 50 18 100% 0.29[-0.7,1.27]
Heterogeneity: Tau?=0; Chi>=0.04, df=1(P=0.84); 1>=0%
Test for overall effect: Z=0.57(P=0.57)
2.23.2 Route is inhaler
Cheng 2008 40 0.6 (1) 40 0.5(0.7) | 52.95% 0.1[-0.28,0.48]
Flood 2004 10 0.2 (0.4) 10 0.6 (0.6) m 47.05% -0.4[-0.85,0.05]
Subtotal *** 50 50 100% -0.14[-0.62,0.35]
Heterogeneity: Tau?=0.08; Chi*=2.8, df=1(P=0.09); I>=64.3%
Test for overall effect: Z=0.54(P=0.59)
Test for subgroup differences: Chi*=0.57, df=1 (P=0.45), 1>=0%

Nicotine  -100 -50 0 50 100 placebo

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

53



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Analysis 2.24. Comparison 2 Subgroups: transdermal or intranasal nicotine versus placebo,
Outcome 24 Hourly morphine at 60 minutes smokers or mix of smokers/non-smokers.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
2.24.1 Non-smokers only ‘
Cheng 2008 40 0.6 (1) 40 0.5(0.7) * 50.17% 0.1[-0.28,0.48]
Flood 2004 10 0.2(0.4) 10 0.6 (0.6) [ 42.88% -0.4[-0.85,0.05]
Hong 2008 30 1.7(3.1) 10 1.3(1.6) 6.95% 0.4[-1.09,1.89]
Subtotal *** 80 60 100% -0.09[-0.5,0.32]

Heterogeneity: Tau?=0.05; Chi*>=3.23, df=2(P=0.2); 1*=38.15%
Test for overall effect: Z=0.45(P=0.65)

2.24.2 Mix of smokers and non-smokers
Olson 2009 20 1(1.6) 8 0.8(1.6) . 100% 0.2[-1.11,1.51]
Subtotal *** 20 8 100% 0.2[-1.11,1.51]
Heterogeneity: Not applicable

Test for overall effect: Z=0.3(P=0.77)

Test for subgroup differences: Chi*=0.18, df=1 (P=0.68), 1>=0%

Nicotine  -100 -50 0 50 100 placebo

Analysis 2.25. Comparison 2 Subgroups: transdermal or intranasal nicotine
versus placebo, Outcome 25 Hourly morphine at 60 minutes by nicotine dose.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.25.1=5mg ‘
Cheng 2008 40 0.6 (1) 40 0.5(0.7) * 52.63% 0.1[-0.28,0.48]
Flood 2004 10 0.2(0.4) 10 0.6 (0.6) i 44.15% -0.4[-0.85,0.05]
Hong 2008 10 1.6 (3.1) 10 1.3(1.6) t 3.22% 0.3[-1.86,2.46]
Subtotal *** 60 60 100% -0.11[-0.51,0.28]
Heterogeneity: Tau?=0.04; Chi?=2.94, df=2(P=0.23); 1>=31.88%
Test for overall effect: Z=0.57(P=0.57)
2.25.25-15mg
Hong 2008 10 1.2(1) 10 1.3(1.6) - 58.06% -0.1[-1.27,1.07]
Olson 2009 7 0.6 (1.1) 8 0.8(1.6) i 41.94% -0.2[-1.58,1.18]
Subtotal *** 17 18 100% -0.14[-1.03,0.75]
Heterogeneity: Tau?=0; Chi?=0.01, df=1(P=0.91); 1>=0%
Test for overall effect: Z=0.31(P=0.75)
2.25.3215mg
Hong 2008 10 2.4 (4.3) 10 1.3(1.6) * 15.83% 1.1[-1.74,3.94]
Olson 2009 7 0.3(0.5) 8 0.8(1.6) . 84.17% -0.5[-1.67,0.67]
Subtotal *** 17 18 100% -0.25[-1.39,0.9]
Heterogeneity: Tau?=0.05; Chi?>=1.04, df=1(P=0.31); 1>=3.88%
Test for overall effect: Z=0.42(P=0.67)
Test for subgroup differences: Chi*=0.05, df=1 (P=0.98), 1>=0%
Nicotine  -100 -50 0 50 100 placebo
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Analysis 2.26. Comparison 2 Subgroups: transdermal or intranasal nicotine versus

placebo, Outcome 26 Hourly morphine at 60 minutes timing of nicotine administration.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
2.26.1 Pre- or intraoperative ‘
Cheng 2008 40 0.6 (1) 40 0.5(0.7) . 100% 0.1[-0.28,0.48]
Subtotal *** 40 40 100% 0.1[-0.28,0.48]

Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=0.52(P=0.6)

2.26.2 Postoperative
Flood 2004 10 0.2(0.4) 10 0.6 (0.6) . 100%
Subtotal *** 10 10 100%
Heterogeneity: Not applicable

Test for overall effect: Z=1.75(P=0.08)

-0.4[-0.85,0.05]
-0.4[-0.85,0.05]

2.26.3 Both
Hong 2008 30 1.7(3.1) 10 1.3(1.6) F 43.74% 0.4[-1.09,1.89]
Olson 2009 20 1(1.6) 8 0.8(1.6) - 56.26% 0.2[-1.11,1.51]
Subtotal *** 50 18 100% 0.29[-0.7,1.27]
Heterogeneity: Tau?=0; Chi*=0.04, df=1(P=0.84); 1>=0%
Test for overall effect: Z=0.57(P=0.57)
Test for subgroup differences: Chi*=3.37, df=1 (P=0.19), 1>=40.73% ‘ ‘ ‘ ‘

Nicotine -100 -50 0 50 100 placebo

Analysis 2.27. Comparison 2 Subgroups: transdermal or intranasal nicotine
versus placebo, Outcome 27 Hourly morphine at 60 minutes by gender.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.27.1 Women only ‘
Cheng 2008 40 0.6 (1) 40 0.5(0.7) * 52.95% 0.1[-0.28,0.48]
Flood 2004 10 0.2(0.4) 10 0.6 (0.6) i 47.05% -0.4[-0.85,0.05]
Subtotal *** 50 50 100% -0.14[-0.62,0.35]
Heterogeneity: Tau?=0.08; Chi?=2.8, df=1(P=0.09); I>=64.3%
Test for overall effect: Z=0.54(P=0.59)
2.27.2 Men and women
Hong 2008 30 1.7(3.1) 10 1.3(1.6) F 43.74% 0.4[-1.09,1.89]
Olson 2009 20 1(1.6) 8 0.8(1.6) - 56.26% 0.2[-1.11,1.51]
Subtotal *** 50 18 100% 0.29[-0.7,1.27]
Heterogeneity: Tau?=0; Chi*=0.04, df=1(P=0.84); 1>=0%
Test for overall effect: Z=0.57(P=0.57)
Test for subgroup differences: Chi*=0.57, df=1 (P=0.45), 1>=0%

Nicotine  -100 -50 0 50 100 placebo

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review)
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Analysis 2.28. Comparison 2 Subgroups: transdermal or intranasal nicotine

versus placebo, Outcome 28 Hourly morphine at 60 minutes by overall quality.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
2.28.1 Good ‘
Cheng 2008 40 0.6 (1) 40 5(0.7) — 52.95% 0.1[-0.28,0.48]
Flood 2004 10 0.2(0.4) 10 6(0.6) i 47.05% -0.4[-0.85,0.05]
Subtotal *** 50 50 100% -0.14[-0.62,0.35]
Heterogeneity: Tau?=0.08; Chi*=2.8, df=1(P=0.09); I>=64.3%
Test for overall effect: Z=0.54(P=0.59)
2.28.2 Fair
Hong 2008 30 1.7(3.1 10 1.3(1.6) F 43.74% 0.4[-1.09,1.89]
Olson 2009 20 1(1.6 8 0.8(1.6) - 56.26% 0.2[-1.11,1.51]
Subtotal *** 50 18 100% 0.29[-0.7,1.27]
Heterogeneity: Tau?=0; Chi*=0.04, df=1(P=0.84); 1>=0%
Test for overall effect: Z=0.57(P=0.57)
Test for subgroup differences: Chi*=0.57, df=1 (P=0.45), 1>=0% ‘ ‘ ‘ ‘

Nicotine -100 -50 0 50 100 placebo

Analysis 2.29. Comparison 2 Subgroups: transdermal or intranasal nicotine

versus placebo, Outcome 29 Hourly morphine at 24 hours by type of surgery.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.29.1 Type of surgery is gynaecological ‘
Cheng 2008 40 25.7(17.3) 40 30.2(17.7) . 89.23% -4.5[-12.17,3.17]
Flood 2004 10 35.3(23.7) 10 51.6 (26.6) — 10.77% -16.3[-38.38,5.78]
Subtotal *** 50 50 <& 100% -5.77[-13.02,1.47]
Heterogeneity: Tau?=0; Chi*=0.98, df=1(P=0.32); 1>=0%
Test for overall effect: Z=1.56(P=0.12)
2.29.2 Type of surgery is mixed/other
Hong 2008 30 36.7(27.5) 10 48.2 (48.8) —— 44.01% -11.5[-43.31,20.31]
Olson 2009 20 35.7 (22.6) 8 419 (38.1) —— 55.99% -6.2[-34.4,22]
Subtotal *** 50 18 ‘ 100% -8.53[-29.63,12.57]
Heterogeneity: Tau?=0; Chi*=0.06, df=1(P=0.81); 1>=0%
Test for overall effect: Z=0.79(P=0.43)
Test for subgroup differences: Chi*=0.06, df=1 (P=0.81), 1>=0%

Nicotine  -100 -50 0 50 100 placebo

Analysis 2.30. Comparison 2 Subgroups: transdermal or intranasal nicotine versus
placebo, Outcome 30 Hourly morphine at 24 hours by route of administration.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
2.30.1 Route is patch
Hong 2008 30 36.7(27.5) 10 48.2 (48.8) —— 44.01% -11.5[-43.31,20.31]
Nicotine  -100 -50 0 50 100 placebo

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review)
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Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Olson 2009 20 35.7(22.6) 8 41.9(38.1) 55.99% -6.2[-34.4,22]
Subtotal *** 50 18 R 100% -8.53[-29.63,12.57]
Heterogeneity: Tau?=0; Chi*=0.06, df=1(P=0.81); 1>=0%
Test for overall effect: Z=0.79(P=0.43)
2.30.2 Route is inhaler
Cheng 2008 40 25.7(17.3) 40 30.2 (17.7) . 89.23% -4.5[-12.17,3.17]
Flood 2004 10 35.3(23.7) 10 51.6 (26.6) —t 10.77% -16.3[-38.38,5.78]
Subtotal *** 50 50 <& 100% -5.77[-13.02,1.47]
Heterogeneity: Tau?=0; Chi?=0.98, df=1(P=0.32); 1>=0%
Test for overall effect: Z=1.56(P=0.12)
Test for subgroup differences: Chi*=0.06, df=1 (P=0.81), 1>=0% ‘ ‘ ‘

Nicotine -100 -50 0 50 100 placebo

Analysis 2.31. Comparison 2 Subgroups: transdermal or intranasal nicotine versus placebo,
Outcome 31 Hourly morphine at 24 hours by smokers or mix of smokers/non-smokers.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.31.1 Non-smokers only ‘
Cheng 2008 40 25.7(17.3) 40 30.2 (17.7) . 84.83% -4.5[-12.17,3.17]
Flood 2004 10 35.3(23.7) 10 51.6 (26.6) — 10.24% -16.3[-38.38,5.78]
Hong 2008 30 36.7(27.5) 10 48.2 (48.8) —tT 4.93% -11.5[-43.31,20.31]
Subtotal *** 80 60 <& 100% -6.05[-13.12,1.01]
Heterogeneity: Tau?=0; Chi?*=1.1, df=2(P=0.58); 1>=0%
Test for overall effect: Z=1.68(P=0.09)
2.31.2 Mix of smokers and non-smokers
Olson 2009 20 35.7(22.6) 8 41.9(38.1) —.— 100% -6.2[-34.4,22]
Subtotal *** 20 8 ‘ 100% -6.2[-34.4,22]
Heterogeneity: Not applicable
Test for overall effect: Z=0.43(P=0.67)
Test for subgroup differences: Chi?=0, df=1 (P=0.99), I*=0%

Nicotine ~ -100 -50 0 50 100 placebo

Analysis 2.32. Comparison 2 Subgroups: transdermal or intranasal nicotine
versus placebo, Outcome 32 Hourly morphine at 24 hours by nicotine dose.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
2.32.1=5mg ‘
Cheng 2008 40 25.7(17.3) 40 30.2(17.7) . 81.8% -4.5[-12.17,3.17]
Flood 2004 10 35.3(23.7) 10 51.6 (26.6) — 9.87% -16.3[-38.38,5.78]
Hong 2008 5 29.6 (17.1) 10 48.2 (48.8) e e 4.22% -18.6[-52.36,15.16]
Olson 2009 6 44.2(27.2) 8 41.9(38.1) —_— 4.11% 2.3[-31.92,36.52]
Subtotal *** 61 68 <& 100% -5.98[-12.92,0.96]
Heterogeneity: Tau?=0; Chi*=1.74, df=3(P=0.63); 1>=0%

Nicotine  -100 -50 0 50 100 placebo

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review)
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Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl

Test for overall effect: Z=1.69(P=0.09)

2.32.25-15mg

Hong 2008 10 35(21.1) 10 48.2 (48.8) —— 50.39% -13.2[-46.15,19.75]
Olson 2009 7 44.2 (27.2) 8 41.9(38.1) —— 49.61% 2.3[-30.91,35.51]
Subtotal *** 17 18 - 100% -5.51[-28.9,17.88]

Heterogeneity: Tau?=0; Chi*=0.42, df=1(P=0.52); 1>=0%
Test for overall effect: Z=0.46(P=0.64)

2.32.3215mg
Hong 2008 10 45.6 (39.4) 10 48.2 (48.8) + 42.19% -2.6[-41.47,36.27]
Olson 2009 7 44.2 (27.2) 8 41.9(38.1) _-_ 57.81% 2.3[-30.91,35.51]
Subtotal *** 17 18 - 100% 0.23[-25.02,25.48]
Heterogeneity: Tau?=0; Chi*=0.04, df=1(P=0.85); 1>=0%
Test for overall effect: Z=0.02(P=0.99)
Test for subgroup differences: Chi?=0.22, df=1 (P=0.9), I*=0% ‘ ‘ ‘ ‘

Nicotine -100 -50 0 50 100 placebo

Analysis 2.33. Comparison 2 Subgroups: transdermal or intranasal nicotine versus
placebo, Outcome 33 Hourly morphine at 24 hours by timing of nicotine administration.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.33.1 Pre- or intraoperative ‘
Cheng 2008 40 25.7(17.3) 40 30.2 (17.7) . 93.11% -4.5[-12.17,3.17]
Olson 2009 20 35.7(22.6) 8 41.9(38.1) + 6.89% -6.2[-34.4,22]
Subtotal *** 60 48 ‘ 100% -4.62[-12.02,2.78]

Heterogeneity: Tau?=0; Chi*=0.01, df=1(P=0.91); 1>=0%
Test for overall effect: Z=1.22(P=0.22)

2.33.2 Postoperative
Flood 2004 10 35.3(23.7) 10 51.6 (26.6) —.—— 100% -16.3[-38.38,5.78]
Subtotal *** 10 10 e 100% -16.3[-38.38,5.78]
Heterogeneity: Not applicable

Test for overall effect: Z=1.45(P=0.15)

2.33.3 Both
Hong 2008 30 36.7 (27.5) 10 48.2 (48.8) —.'— 100% -11.5[-43.31,20.31]
Subtotal *** 30 10 —~—— 100% -11.5[-43.31,20.31]
Heterogeneity: Not applicable
Test for overall effect: Z=0.71(P=0.48)
Test for subgroup differences: Chi*=1.08, df=1 (P=0.58), 1>=0%
Nicotine  -100 -50 0 50 100 placebo
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Analysis 2.34. Comparison 2 Subgroups: transdermal or intranasal nicotine
versus placebo, Outcome 34 Hourly morphine at 24 hours by gender.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
2.34.1 Women only ‘
Cheng 2008 40 25.7(17.3) 40 30.2 (17.7) . 89.23% -4.5[-12.17,3.17]
Flood 2004 10 35.3(23.7) 10 51.6 (26.6) —t 10.77% -16.3[-38.38,5.78]
Subtotal *** 50 50 <& 100% -5.77[-13.02,1.47]
Heterogeneity: Tau?=0; Chi*=0.98, df=1(P=0.32); 1>=0%
Test for overall effect: Z=1.56(P=0.12)
2.34.2 Men and women
Hong 2008 30 36.7(27.5) 10 48.2(48.8) —— 44.01% -11.5[-43.31,20.31]
Olson 2009 20 35.7(22.6) 8 419(38.1) —— 55.99% -6.2(-34.4,22]
Subtotal *** 50 18 R 100% -8.53[-29.63,12.57]
Heterogeneity: Tau?=0; Chi*=0.06, df=1(P=0.81); 1>=0%
Test for overall effect: Z=0.79(P=0.43)
Test for subgroup differences: Chi*=0.06, df=1 (P=0.81), 1>=0% ‘ ‘ ‘ ‘

Nicotine -100 -50 0 50 100 placebo

Analysis 2.35. Comparison 2 Subgroups: transdermal or intranasal nicotine
versus placebo, Outcome 35 Hourly morphine at 24 hours overall quality.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.35.1Good \
Cheng 2008 40 25.7(17.3) 40 30.2(17.7) . 89.23% -4.5[-12.17,3.17]
Flood 2004 10 35.3(23.7) 10 51.6 (26.6) — 10.77% -16.3[-38.38,5.78]
Subtotal *** 50 50 <& 100% -5.77[-13.02,1.47]
Heterogeneity: Tau?=0; Chi*=0.98, df=1(P=0.32); 1>=0%
Test for overall effect: Z=1.56(P=0.12)
2.35.2 Fair
Hong 2008 30 36.7(27.5) 10 48.2 (48.8) —— 44.01% -11.5[-43.31,20.31]
Olson 2009 20 35.7(22.6) 8  41.9(38.1) —i— 55.99% -6.2[-34.4,22]
Subtotal *** 50 18 ‘ 100% -8.53[-29.63,12.57]
Heterogeneity: Tau?=0; Chi*=0.06, df=1(P=0.81); 1>=0%
Test for overall effect: Z=0.79(P=0.43)
Test for subgroup differences: Chi*=0.06, df=1 (P=0.81), 1>=0%

Nicotine  -100 -50 0 50 100 placebo

Analysis 2.36. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 36 Sedation by type of surgery.

Study or subgroup Nicotine Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
2.36.1 Type of surgery is gynaecological ‘
Cheng 2008 40 -0.5(L.7) 40 -1(1.1) - 100% 0.35[-0.1,0.79]
Nicotine  -100 -50 0 50 100 placebo
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Study or subgroup Nicotine Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Subtotal *** 40 40 100% 0.35[-0.1,0.79]
Heterogeneity: Not applicable
Test for overall effect: Z=1.53(P=0.12)
2.36.2 Type of surgery is mixed/other
Hong 2008 30 17.3 (4.5) 10 17(3.2) - 52.58% 0.08[-0.64,0.79]
Olson 2009 20 16.1(3.4) 8 19.2(0.3) i 47.42% -1.03[-1.9,-0.16]
Subtotal *** 50 18 100% -0.45[-1.54,0.64]
Heterogeneity: Tau?=0.45; Chi*=3.73, df=1(P=0.05); 1>=73.22%
Test for overall effect: Z=0.81(P=0.42)
Test for subgroup differences: Chi*=1.77, df=1 (P=0.18), 1’=43.35%
Nicotine  -100 -50 0 50 100 placebo

Analysis 2.37. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 37 Sedation by route of administration.

Study or subgroup Nicotine Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.37.1 Route is patch ‘
Hong 2008 30 17.3(4.5) 10 17(3.2) * 52.58% 0.08[-0.64,0.79]
Olson 2009 20 16.1(3.4) 8 19.2(0.3) i 47.42% -1.03[-1.9,-0.16]
Subtotal *** 50 18 100% -0.45[-1.54,0.64]
Heterogeneity: Tau?=0.45; Chi?=3.73, df=1(P=0.05); 1>=73.22%
Test for overall effect: Z=0.81(P=0.42)
2.37.2 Route is inhaler
Cheng 2008 40 -0.5(1.7) 40 -1(1.1) . 100% 0.35[-0.1,0.79]
Subtotal *** 40 40 100% 0.35[-0.1,0.79]
Heterogeneity: Not applicable
Test for overall effect: Z=1.53(P=0.12)
Test for subgroup differences: Chi?=1.77, df=1 (P=0.18), 1>=43.35%

Nicotine  -100 -50 0 50 100 placebo

Analysis 2.38. Comparison 2 Subgroups: transdermal or intranasal nicotine

versus placebo, Outcome 38 Sedation by smokers or mix of smokers/non-smokers.

Study or subgroup Nicotine Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
2.38.1 Non-smokers only ‘
Cheng 2008 40 -0.5(L.7) 40 -1(1.1) - 72.43% 0.35[-0.1,0.79]
Hong 2008 30 17.3 (4.5) 10 17(3.2) L] 27.57% 0.08[-0.64,0.79]
Subtotal *** 70 50 100% 0.27[-0.1,0.65]
Heterogeneity: Tau?=0; Chi*=0.39, df=1(P=0.53); 1>=0%
Test for overall effect: Z=1.42(P=0.16)
2.38.2 Mix of smokers and non-smokers
Olson 2009 20 16.1(3.4) 8 19.2(0.3) . 100% -1.03[-1.9,-0.16]
Nicotine -100 -50 0 50 100 placebo
Intranasal or transdermal nicotine for the treatment of postoperative pain (Review) 60
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Study or subgroup Nicotine Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Subtotal *** 20 8 100% -1.03[-1.9,-0.16]
Heterogeneity: Not applicable
Test for overall effect: Z=2.33(P=0.02)
Test for subgroup differences: Chi*=7.29, df=1 (P=0.01), 1’=86.28%
Nicotine  -100 -50 0 50 100 placebo

Analysis 2.39. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 39 Sedation by nicotine dose.

Study or subgroup Nicotine Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.39.1s5mg \
Cheng 2008 40 -0.5(1.7) 40 -1(1.1) * 44.89% 0.35[-0.1,0.79]
Hong 2008 10 18 (3.2) 10 17(3.2) ﬁ 31.25% 0.3[-0.58,1.19]
Olson 2009 6 16 (3.9) 8 19.2(0.8) L 23.86% -1.16[-2.33,0.02]
Subtotal *** 56 58 100% -0.03[-0.8,0.75]
Heterogeneity: Tau?=0.3; Chi*=5.6, df=2(P=0.06); 1’=64.3%
Test for overall effect: Z=0.07(P=0.95)
2.39.25-15mg
Hong 2008 10 16 (3.2) 10 17(3.2) - 56.99% -0.3[-1.19,0.58]
Olson 2009 7 16.6 (2.6) 8 19.2(0.8) i 43.01% -1.31[-2.47,-0.16]
Subtotal *** 17 18 100% -0.74[-1.72,0.24]
Heterogeneity: Tau?=0.24; Chi*=1.86, df=1(P=0.17); 1>=46.36%
Test for overall effect: Z=1.47(P=0.14)
2.39.3215mg
Hong 2008 10 18 (0) 10 17(3.2) Not estimable
Olson 2009 7 15.8 (3.7) 8 19.2(0.3) . 100% -1.27[-2.41,-0.12]
Subtotal *** 17 18 | 100% -1.27[-2.41,-0.12]
Heterogeneity: Not applicable
Test for overall effect: Z=2.17(P=0.03)
Test for subgroup differences: Chi?=3.39, df=1 (P=0.18), 1>=41.06%

Nicotine ~ -100 -50 0 50 100 placebo

Analysis 2.40. Comparison 2 Subgroups: transdermal or intranasal nicotine
versus placebo, Outcome 40 Sedation by timing of nicotine administration.

Study or subgroup Nicotine Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

2.40.1 Pre- or intraoperative ‘

Cheng 2008 40 -0.5(L.7) 40 -1(1.1) . 100% 0.35[-0.1,0.79]
Subtotal *** 40 40 } 100% 0.35[-0.1,0.79]
Heterogeneity: Not applicable ‘

Test for overall effect: Z=1.53(P=0.12) ‘

2.40.2 Both ‘

Nicotine -100 -50 0 50 100 placebo

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

61



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Study or subgroup Nicotine Placebo Std. Mean Difference Weight Std. Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Hong 2008 30 17.3 (4.5) 10 17 (3.2) — 52.58% 0.08[-0.64,0.79]
Olson 2009 20 16.1(3.4) 8 19.2(0.3) * 47.42% -1.03[-1.9,-0.16]
Subtotal *** 50 18 { 100% -0.45[-1.54,0.64]
Heterogeneity: Tau?=0.45; Chi*=3.73, df=1(P=0.05); 1>=73.22% ‘
Test for overall effect: Z=0.81(P=0.42) ‘
Test for subgroup differences: Chi*=1.77, df=1 (P=0.18), 1’=43.35% ‘ ‘ ‘ ‘ ‘

Nicotine -100 -50 0 50 100 placebo

Analysis 2.41. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 41 Sedation by gender.

Study or subgroup Nicotine Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl

2.41.1 Women only ‘

Cheng 2008 40 -0.5(1.7) 40 -1(1.1) . 100% 0.35[-0.1,0.79]

Subtotal *** 40 40 100% 0.35[-0.1,0.79]

Heterogeneity: Not applicable
Test for overall effect: Z=1.53(P=0.12)

2.41.2 Men and women

Hong 2008 30 17.3(4.5) 10 17(3.2) ! 52.58% 0.08[-0.64,0.79]
Olson 2009 20 16.1(3.4) 8 19.2(0.3) i 47.42% -1.03[-1.9,-0.16]
Subtotal *** 50 18 100% -0.45[-1.54,0.64]
Heterogeneity: Tau?=0.45; Chi?=3.73, df=1(P=0.05); 1>=73.22%
Test for overall effect: Z=0.81(P=0.42)
Test for subgroup differences: Chi?=1.77, df=1 (P=0.18), 1>=43.35%

Nicotine ~ -100 -50 0 50 100 placebo

Analysis 2.42. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 42 Sedation by overall quality.

Study or subgroup Nicotine Placebo Std. Mean Difference Weight Std. Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

2.42.1 Fair ‘

Cheng 2008 40 -0.5(L.7) 40 -1(1.1) * 39.44% 0.35[-0.1,0.79]
Hong 2008 30 17.3 (4.5) 10 17(3.2) + 32.27% 0.08[-0.64,0.79]
Olson 2009 20 16.1(3.4) 8 19.2(0.3) + 28.29% -1.03[-1.9,-0.16]
Subtotal *** 920 58 ‘ 100% -0.13[-0.88,0.62]
Heterogeneity: Tau?=0.32; Chi*=7.68, df=2(P=0.02); 1>=73.95% ‘

Test for overall effect: Z=0.34(P=0.73) ‘

Nicotine  -100 -50 0 50 100 placebo
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Analysis 2.43. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 43 Nausea by type of surgery.

Study or subgroup Nicotine Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
2.43.1 Type of surgery is gynaecological
Cheng 2008 8/40 8/40 — 8.5% 1[0.42,2.4]
Jankowski 2011 46/90 39/89 67.89% 1.17[0.86,1.59]
Turan 2008 21/43 14/42 T 23.61% 1.47[0.87,2.48]
Subtotal (95% Cl) 173 171 2 100% 1.21[0.94,1.57]
Total events: 75 (Nicotine), 61 (Placebo)
Heterogeneity: Tau?=0; Chi*=0.74, df=2(P=0.69); 1>=0%
Test for overall effect: Z=1.49(P=0.14)
2.43.2 Type of surgery is male pelvic
Habib 2008 29/44 22/46 . 100% 1.38[0.95,1.99]
Subtotal (95% Cl) 44 46 L 2 100% 1.38[0.95,1.99]
Total events: 29 (Nicotine), 22 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=1.7(P=0.09)
2.43.3 Type of surgery is mixed/other
Czarnetzki 2011 19/45 18/45 : 63.85% 1.06[0.64,1.73]
Hong 2008 19/30 5/10 —— 34.11% 1.27[0.64,2.49]
Olson 2009 6/20 0/8 2.04% 5.57[0.35,88.77]
Subtotal (95% Cl) 95 63 <> 100% 1.16[0.78,1.73]
Total events: 44 (Nicotine), 23 (Placebo)
Heterogeneity: Tau?=0; Chi*=1.53, df=2(P=0.46); 1>=0%
Test for overall effect: Z=0.74(P=0.46)
Test for subgroup differences: Chi?=0.44, df=1 (P=0.8), I*=0% ‘ ‘ ‘ ‘
Nicotine  0.01 0.1 1 10 100 placebo
Analysis 2.44. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 44 Nausea by route of administration.
Study or subgroup Nicotine Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
2.44.1 Route is patch
Czarnetzki 2011 19/45 18/45 —— 23.54% 1.06[0.64,1.73]
Habib 2008 29/44 22/46 - 42.29% 1.38[0.95,1.99]
Hong 2008 19/30 5/10 —T+— 12.58% 1.27[0.64,2.49]
Olson 2009 6/20 0/8 - 0.75% 5.57[0.35,88.77]
Turan 2008 21/43 14/42 i 20.84% 1.47[0.87,2.48]
Subtotal (95% Cl) 182 151 * 100% 1.31[1.03,1.67]
Total events: 94 (Nicotine), 59 (Placebo)
Heterogeneity: Tau?=0; Chi*=2.07, df=4(P=0.72); 1>=0%
Test for overall effect: Z=2.21(P=0.03)
2.44.2 Route is inhaler
Cheng 2008 8/40 8/40 —t 11.12% 1[0.42,2.4]
Jankowski 2011 46/90 39/89 . 88.88% 1.17[0.86,1.59]
Subtotal (95% Cl) 130 129 # 100% 1.15[0.86,1.54]
Nicotine 001 0.1 1 10 100 placebo
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Study or subgroup Nicotine Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Total events: 54 (Nicotine), 47 (Placebo)
Heterogeneity: Tau?=0; Chi?=0.11, df=1(P=0.74); 1>=0%
Test for overall effect: Z=0.92(P=0.36)
Test for subgroup differences: Chi*=0.48, df=1 (P=0.49), 1>=0%
Nicotine 001 0.1 1 10 100 placebo

Analysis 2.45. Comparison 2 Subgroups: transdermal or intranasal nicotine
versus placebo, Outcome 45 Nausea by smokers or mix of smokers/non-smokers.

Study or subgroup Nicotine Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
2.45.1 Non-smokers only
Cheng 2008 8/40 8/40 —t 5.14% 1[0.42,2.4]
Czarnetzki 2011 19/45 18/45 — 16.14% 1.06[0.64,1.73]
Habib 2008 29/44 22/46 i 29% 1.38[0.95,1.99]
Hong 2008 19/30 5/10 - 8.62% 1.27[0.64,2.49]
Jankowski 2011 46/90 39/89 ‘F’ 41.09% 1.17[0.86,1.59]
Subtotal (95% Cl) 249 230 b 100% 1.2[0.99,1.47]
Total events: 121 (Nicotine), 92 (Placebo)
Heterogeneity: Tau?=0; Chi*=1.04, df=4(P=0.9); 1>=0%
Test for overall effect: Z=1.83(P=0.07)
2.45.2 Mix of smokers and non-smokers
Olson 2009 6/20 0/8 3.48% 5.57[0.35,88.77]
Turan 2008 21/43 14/42 ' 96.52% 1.47[0.87,2.48]
Subtotal (95% CI) 63 50 <o 100% 1.53[0.92,2.57]
Total events: 27 (Nicotine), 14 (Placebo)
Heterogeneity: Tau?=0; Chi*=0.95, df=1(P=0.33); 1>=0%
Test for overall effect: Z=1.63(P=0.1)
Test for subgroup differences: Chi*=0.74, df=1 (P=0.39), 1>=0%

Nicotine 001 0.1 1 10 100 placebo

Analysis 2.46. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 46 Nausea by nicotine dose.

Study or subgroup Nicotine Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
2.46.1=5mg
Cheng 2008 8/40 8/40 — 21.37% 1[0.42,2.4]
Hong 2008 5/10 5/10 — 21.37% 1[0.42,2.4]
Jankowski 2011 17/90 39/89 —— 28.99% 0.43[0.26,0.7]
Turan 2008 21/43 14/42 —— 28.27% 1.47[0.87,2.48]
Subtotal (95% CI) 183 181 - 100% 0.87[0.45,1.68]
Total events: 51 (Nicotine), 66 (Placebo)
Heterogeneity: Tau?=0.32; Chi*=11.89, df=3(P=0.01); I*=74.78%
Test for overall effect: Z=0.41(P=0.68)

Nicotine  0.01 0.1 1 10 100 placebo
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Study or subgroup Nicotine Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
2.46.25-15mg \
Habib 2008 29/44 22/46 . 79.07% 1.38[0.95,1.99]
Hong 2008 7/10 5/10 T 19.63% 1.4[0.67,2.94]
Olson 2009 2/7 0/8 ; 1.3% 5.63[0.31,100.52]
Subtotal (95% Cl) 61 64 & 100% 1.41[1.01,1.95]
Total events: 38 (Nicotine), 27 (Placebo)
Heterogeneity: Tau?=0; Chi?=0.94, df=2(P=0.62); 1>=0%
Test for overall effect: Z=2.04(P=0.04)
2.46.3215mg
Czarnetzki 2011 19/45 18/45 8§ 67.77% 1.06[0.64,1.73]
Hong 2008 7/10 5/10 T 30.24% 1.4[0.67,2.94]
Olson 2009 2/7 0/8 ; 2% 5.63[0.31,100.52]
Subtotal (95% Cl) 62 63 L 4 100% 1.19[0.79,1.79]
Total events: 28 (Nicotine), 23 (Placebo)
Heterogeneity: Tau?=0; Chi*=1.54, df=2(P=0.46); 1>=0%
Test for overall effect: Z=0.83(P=0.41)
Test for subgroup differences: Chi*=1.71, df=1 (P=0.42), 1>=0% ‘ ‘ ‘ ‘
Nicotine  0.01 0.1 1 10 100 placebo
Analysis 2.47. Comparison 2 Subgroups: transdermal or intranasal nicotine
versus placebo, Outcome 47 Nausea by timing of nicotine administration.
Study or subgroup Nicotine Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
2.47.1 Pre- or intraoperative ‘
Cheng 2008 8/40 8/40 —.— 100% 1[0.42,2.4]
Subtotal (95% Cl) 40 40 i 100% 1[0.42,2.4]
Total events: 8 (Nicotine), 8 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
2.47.2 Postoperative
Jankowski 2011 46/90 39/89 l 100% 1.17[0.86,1.59]
Subtotal (95% Cl) 20 89 b 100% 1.17[0.86,1.59]
Total events: 46 (Nicotine), 39 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=0.97(P=0.33)
2.47.3 Both
Czarnetzki 2011 19/45 18/45 — 23.54% 1.06[0.64,1.73]
Habib 2008 29/44 22/46 —— 42.29% 1.38[0.95,1.99]
Hong 2008 19/30 5/10 T+ 12.58% 1.27[0.64,2.49]
Olson 2009 6/20 0/8 * > 0.75% 5.57[0.35,88.77]
Turan 2008 21/43 14/42 T 20.84% 1.47[0.87,2.48]
Subtotal (95% Cl) 182 151 <& 100% 1.31[1.03,1.67]
Total events: 94 (Nicotine), 59 (Placebo)
Heterogeneity: Tau?=0; Chi*=2.07, df=4(P=0.72); 1>=0%
Test for overall effect: Z=2.21(P=0.03)
Nicotine 0.1 0. 05 1 2 5 10 Placebo
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Study or subgroup Nicotine Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Test for subgroup differences: Chi*=0.59, df=1 (P=0.75), 1>=0%
Nicotine 0102 05 1 2 5 10 Placebo

Analysis 2.48. Comparison 2 Subgroups: transdermal or
intranasal nicotine versus placebo, Outcome 48 Nausea by gender.

Study or subgroup Nicotine Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
2.48.1 Women only
Cheng 2008 8/40 8/40 —r 8.5% 1[0.42,2.4]
Jankowski 2011 46/90 39/89 - 67.89% 1.17[0.86,1.59]
Turan 2008 21/43 14/42 +'— 23.61% 1.47[0.87,2.48]
Subtotal (95% Cl) 173 171 b 100% 1.21[0.94,1.57]
Total events: 75 (Nicotine), 61 (Placebo)
Heterogeneity: Tau?=0; Chi*=0.74, df=2(P=0.69); 1>=0%
Test for overall effect: Z=1.49(P=0.14)
2.48.2 Men and women
Czarnetzki 2011 19/45 18/45 —— 29.73% 1.06[0.64,1.73]
Habib 2008 29/44 22/46 1 o 53.43% 1.38[0.95,1.99]
Hong 2008 19/30 5/10 —T— 15.89% 1.27[0.64,2.49]
Olson 2009 6/20 0/8 o 0.95% 5.57[0.35,88.77]
Subtotal (95% CI) 139 109 ® 100% 1.27[0.97,1.67]
Total events: 73 (Nicotine), 45 (Placebo)
Heterogeneity: Tau?=0; Chi*=1.84, df=3(P=0.61); 1>=0%
Test for overall effect: Z=1.75(P=0.08)
Test for subgroup differences: Chi*=0.06, df=1 (P=0.81), 1>=0%

Nicotine 001 0.1 1 10 100 placebo

Analysis 2.49. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 49 Nausea by overall quality.

Study or subgroup Nicotine Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
2.49.1 Good ‘
Czarnetzki 2011 19/45 18/45 —+— 28.2% 1.06[0.64,1.73]
Jankowski 2011 46/90 39/89 . 71.8% 1.17[0.86,1.59]
Subtotal (95% ClI) 135 134 b 100% 1.13[0.87,1.47]
Total events: 65 (Nicotine), 57 (Placebo)
Heterogeneity: Tau?=0; Chi>=0.11, df=1(P=0.74); 1>=0%
Test for overall effect: Z=0.94(P=0.35)
2.49.2 Fair
Cheng 2008 8/40 8/40 — 8.93% 1[0.42,2.4]
Habib 2008 29/44 22/46 - 50.37% 1.38[0.95,1.99]
Hong 2008 19/30 5/10 —— 14.98% 1.27[0.64,2.49]
Olson 2009 6/20 0/8 = 0.9% 5.57[0.35,88.77]

Nicotine  0.01 0.1 1 10 100 placebo
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Study or subgroup Nicotine Placebo Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Turan 2008 21/43 14/42 T 24.82% 1.47[0.87,2.48]
Subtotal (95% Cl) 177 146 L 2 100% 1.36[1.05,1.77]
Total events: 83 (Nicotine), 49 (Placebo)
Heterogeneity: Tau?=0; Chi*=1.61, df=4(P=0.81); 1>=0%
Test for overall effect: Z=2.3(P=0.02)
Test for subgroup differences: Chi*=0.92, df=1 (P=0.34), 1>=0% ‘ ‘ ‘ ‘
Nicotine  0.01 0.1 1 10 100 placebo

Analysis 2.50. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 50 Vomiting by type of surgery.

Study or subgroup Nicotine Placebo Risk Difference Weight Risk Difference

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
2.50.1 Type of surgery is gynaecological
Cheng 2008 0/44 3/46 - 40.81% -0.07[-0.15,0.02]
Jankowski 2011 18/90 11/89 i 36.67% 0.08[-0.03,0.18]
Turan 2008 18/43 14/42 T 22.51% 0.09[-0.12,0.29]
Subtotal (95% CI) 177 177 S 100% 0.02[-0.11,0.15]
Total events: 36 (Nicotine), 28 (Placebo)
Heterogeneity: Tau?=0.01; Chi?=7.34, df=2(P=0.03); 1>=72.74%
Test for overall effect: Z=0.3(P=0.76)
2.50.2 Type of surgery is male pelvic
Habib 2008 7/44 2/46 l 100% 0.12[-0.01,0.24]
Subtotal (95% CI) 44 46 D 100% 0.12[-0.01,0.24]
Total events: 7 (Nicotine), 2 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=1.84(P=0.07)
2.50.3 Type of surgery is mixed/other
Czarnetzki 2011 14/45 13/45 — 22.53% 0.02[-0.17,0.21]
Hong 2008 0/30 0/10 —-— 47.17% 0[-0.13,0.13]
Olson 2009 0/20 0/8 —+— 30.3% 0[-0.16,0.16]
Subtotal (95% Cl) 95 63 ‘ 100% 0.01[-0.08,0.09]
Total events: 14 (Nicotine), 13 (Placebo)
Heterogeneity: Tau?=0; Chi*=0.08, df=2(P=0.96); 1>=0%
Test for overall effect: Z=0.11(P=0.91)
Test for subgroup differences: Chi?=2.11, df=1 (P=0.35), 1>=5.22%

Nicotine -1 05 0 0.5 1 Placebo

Analysis 2.51. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 51 Vomiting by route of administration.

Study or subgroup Nicotine Placebo Risk Difference Weight Risk Difference
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
2.51.1 Route is patch
Czarnetzki 2011 14/45 13/45 — 13.06% 0.02[-0.17,0.21]
Nicotine -1 0.5 0 0.5 1 Placebo
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Study or subgroup Nicotine Placebo Risk Difference Weight Risk Difference
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Habib 2008 7/44 2/46 — 30.89% 0.12[-0.01,0.24]
Hong 2008 0/30 0/10 —— 27.35% 0[-0.13,0.13]
Olson 2009 0/20 0/8 — 17.57% 0[-0.16,0.16]
Turan 2008 18/43 14/42 T 11.13% 0.09[-0.12,0.29]
Subtotal (95% Cl) 182 151 . 4 100% 0.05[-0.02,0.12]
Total events: 39 (Nicotine), 29 (Placebo)
Heterogeneity: Tau?=0; Chi*=2.36, df=4(P=0.67); 1>=0%
Test for overall effect: Z=1.38(P=0.17)
2.51.2 Route is inhaler
Cheng 2008 0/44 3/46 ‘.T 52.3% -0.07[-0.15,0.02]
Jankowski 2011 18/90 11/89 +.— 47.7% 0.08[-0.03,0.18]
Subtotal (95% Cl) 134 135 ‘ 100% 0[-0.16,0.17]
Total events: 18 (Nicotine), 14 (Placebo)
Heterogeneity: Tau?=0.01; Chi*=5.94, df=1(P=0.01); 1>=83.17%
Test for overall effect: Z=0.03(P=0.98)
Test for subgroup differences: Chi*=0.26, df=1 (P=0.61), 1>=0% ‘ ‘ ‘ ‘
Nicotine -1 0.5 0 0.5 1 Placebo

Analysis 2.52. Comparison 2 Subgroups: transdermal or intranasal nicotine
versus placebo, Outcome 52 Vomiting by smokers or mix of smokers/non-smokers.

Study or subgroup Nicotine Placebo Risk Difference Weight Risk Difference

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
2.52.1=5mg
Cheng 2008 0/40 3/40 —iH 31.97% -0.07[-0.17,0.02]
Hong 2008 0/10 0/10 — 16.52% 0[-0.17,0.17]
Jankowski 2011 18/90 11/89 T 28.27% 0.08[-0.03,0.18]
Olson 2009 0/6 0/8 s e 10.14% 0[-0.24,0.24]
Turan 2008 18/43 14/42 T+ 13.11% 0.09[-0.12,0.29]
Subtotal (95% CI) 189 189 <& 100% 0.01[-0.08,0.1]
Total events: 36 (Nicotine), 28 (Placebo)
Heterogeneity: Tau?=0; Chi*=6.91, df=4(P=0.14); 1*=42.12%
Test for overall effect: Z=0.2(P=0.84)
2.52.25-15mg
Habib 2008 7/44 2/46 - 55.56% 0.12[-0.01,0.24]
Hong 2008 0/10 0/10 — 27.78% 0[-0.17,0.17]
Olson 2009 0/7 0/8 — 16.66% 0[-0.22,0.22]
Subtotal (95% CI) 61 64 . 100% 0.06[-0.03,0.16]
Total events: 7 (Nicotine), 2 (Placebo)
Heterogeneity: Tau?=0; Chi*=1.67, df=2(P=0.43); 1>=0%
Test for overall effect: Z=1.37(P=0.17)
2.52.3215mg
Czarnetzki 2011 14/45 13/45 —F— 34.58% 0.02[-0.17,0.21]
Hong 2008 0/10 0/10 + 40.89% 0[-0.17,0.17]
Olson 2009 0/7 0/8 —+— 24.52% 0[-0.22,0.22]
Subtotal (95% Cl) 62 63 * 100% 0.01[-0.1,0.12]

Nicotine -1 05 0 0.5 1 Placebo
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Study or subgroup Nicotine Placebo Risk Difference Weight Risk Difference
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Total events: 14 (Nicotine), 13 (Placebo)
Heterogeneity: Tau?=0; Chi*=0.06, df=2(P=0.97); 1>=0%
Test for overall effect: Z=0.14(P=0.89)
Test for subgroup differences: Chi*=0.92, df=1 (P=0.63), 1>=0%
Nicotine -1 0.5 0 0.5 1 Placebo

Analysis 2.53. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 53 Vomiting by nicotine dose.

Study or subgroup Nicotine Placebo Risk Difference Weight Risk Difference

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
2.53.1=5mg
Cheng 2008 0/40 3/40 —iH 31.97% -0.07[-0.17,0.02]
Hong 2008 0/10 0/10 — 16.52% 0[-0.17,0.17]
Jankowski 2011 18/90 11/89 T 28.27% 0.08[-0.03,0.18]
Olson 2009 0/6 0/8 s e 10.14% 0[-0.24,0.24]
Turan 2008 18/43 14/42 T+ 13.11% 0.09[-0.12,0.29]
Subtotal (95% CI) 189 189 <& 100% 0.01[-0.08,0.1]
Total events: 36 (Nicotine), 28 (Placebo)
Heterogeneity: Tau?=0; Chi*=6.91, df=4(P=0.14); 1*=42.12%
Test for overall effect: Z=0.2(P=0.84)
2.53.25-15mg
Habib 2008 7/44 2/46 - 55.56% 0.12[-0.01,0.24]
Hong 2008 0/10 0/10 — 27.78% 0[-0.17,0.17]
Olson 2009 0/7 0/8 — 16.66% 0[-0.22,0.22]
Subtotal (95% CI) 61 64 . 100% 0.06[-0.03,0.16]
Total events: 7 (Nicotine), 2 (Placebo)
Heterogeneity: Tau?=0; Chi*=1.67, df=2(P=0.43); 1>=0%
Test for overall effect: Z=1.37(P=0.17)
2.53.3215mg
Czarnetzki 2011 14/45 13/45 —F— 34.58% 0.02[-0.17,0.21]
Hong 2008 0/10 0/10 + 40.89% 0[-0.17,0.17]
Olson 2009 0/7 0/8 —+— 24.52% 0[-0.22,0.22]
Subtotal (95% Cl) 62 63 * 100% 0.01[-0.1,0.12]
Total events: 14 (Nicotine), 13 (Placebo) ‘
Heterogeneity: Tau?=0; Chi*=0.06, df=2(P=0.97); 1>=0% ‘
Test for overall effect: Z=0.14(P=0.89) ‘
Test for subgroup differences: Chi*=0.92, df=1 (P=0.63), 1>=0% ‘

Nicotine -1 05 0 0.5 1 Placebo

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review)
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Analysis 2.54. Comparison 2 Subgroups: transdermal or intranasal nicotine

versus placebo, Outcome 54 Vomiting by timing of nicotine administration.

Study or subgroup Nicotine Placebo Risk Difference Weight Risk Difference

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
2.54.1 Pre- or intraoperative ‘
Cheng 2008 0/44 3/46 . 100% -0.07[-0.15,0.02]
Subtotal (95% Cl) 44 46 <& 100% -0.07[-0.15,0.02]
Total events: 0 (Nicotine), 3 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=1.58(P=0.11)
2.54.2 Postoperative
Jankowski 2011 18/90 11/89 . 100% 0.08[-0.03,0.18]
Subtotal (95% Cl) 20 89 o 100% 0.08[-0.03,0.18]
Total events: 18 (Nicotine), 11 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=1.4(P=0.16)
2.54.3 Both
Czarnetzki 2011 14/45 13/45 — 13.06% 0.02[-0.17,0.21]
Habib 2008 7/44 2/46 — 30.89% 0.12[-0.01,0.24]
Hong 2008 0/30 0/10 —— 27.35% 0[-0.13,0.13]
Olson 2009 0/20 0/8 — 17.57% 0[-0.16,0.16]
Turan 2008 18/43 14/42 —T 11.13% 0.09[-0.12,0.29]
Subtotal (95% Cl) 182 151 . 4 100% 0.05[-0.02,0.12]
Total events: 39 (Nicotine), 29 (Placebo)
Heterogeneity: Tau?=0; Chi*=2.36, df=4(P=0.67); 1>=0%
Test for overall effect: Z=1.38(P=0.17)
Test for subgroup differences: Chi*=5.92, df=1 (P=0.05), 1’=66.22% ‘ ‘ ‘

Nicotine 0.5 0 0.5 1 Placebo

Analysis 2.55. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 55 Vomiting by gender.

Study or subgroup Nicotine Placebo Risk Difference Weight Risk Difference

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
2.55.1 Women only
Cheng 2008 0/44 3/46 - 40.81% -0.07[-0.15,0.02]
Jankowski 2011 18/90 11/89 i 36.67% 0.08[-0.03,0.18]
Turan 2008 18/43 14/42 T 22.51% 0.09[-0.12,0.29]
Subtotal (95% Cl) 177 177 . 100% 0.02[-0.11,0.15]
Total events: 36 (Nicotine), 28 (Placebo)
Heterogeneity: Tau?=0.01; Chi?=7.34, df=2(P=0.03); 1>=72.74%
Test for overall effect: Z=0.3(P=0.76)
2.55.2 Men and women
Czarnetzki 2011 14/45 13/45 — 14.7% 0.02[-0.17,0.21]
Habib 2008 7/44 2/46 —— 34.76% 0.12[-0.01,0.24]
Hong 2008 0/30 0/10 —— 30.77% 0[-0.13,0.13]
Olson 2009 0/20 0/8 — 19.77% 0[-0.16,0.16]
Subtotal (95% Cl) 139 109 ‘ ’ ‘ ‘ 100% 0.04[-0.03,0.12]

Nicotine 0.5 0 0.5 1 Placebo

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review)
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Study or subgroup Nicotine Placebo Risk Difference Weight Risk Difference
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Total events: 21 (Nicotine), 15 (Placebo)

Heterogeneity: Tau?=0; Chi?=2.13, df=3(P=0.54); 1>=0%

Test for overall effect: Z=1.17(P=0.24)

Test for subgroup differences: Chi*=0.09, df=1 (P=0.77), 1>=0%

Nicotine -1 0.5 0 0.5 1 Placebo

Analysis 2.56. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 56 Vomiting by overall quality.

Study or subgroup Nicotine Placebo Risk Difference Weight Risk Difference

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
2.56.1 Good
Czarnetzki 2011 14/45 13/45 — 24.3% 0.02[-0.17,0.21]
Jankowski 2011 18/90 11/89 _‘ 75.7% 0.08[-0.03,0.18]
Subtotal (95% Cl) 135 134 b 100% 0.06[-0.03,0.16]
Total events: 32 (Nicotine), 24 (Placebo)
Heterogeneity: Tau?=0; Chi?=0.25, df=1(P=0.62); 1>=0%
Test for overall effect: Z=1.33(P=0.18)
2.56.2 Fair
Cheng 2008 0/44 3/46 —i 29.32% -0.07[-0.15,0.02]
Habib 2008 7/44 2/46 - 21.8% 0.12[-0.01,0.24]
Hong 2008 0/30 0/10 — 20.59% 0[-0.13,0.13]
Olson 2009 0/20 0/8 — 16.22% 0[-0.16,0.16]
Turan 2008 18/43 14/42 T+ 12.08% 0.09[-0.12,0.29]
Subtotal (95% CI) 181 152 L 2 100% 0.02[-0.07,0.1]
Total events: 25 (Nicotine), 19 (Placebo)
Heterogeneity: Tau?=0; Chi*=8.4, df=4(P=0.08); 1>=52.38%
Test for overall effect: Z=0.38(P=0.71)
Test for subgroup differences: Chi*=0.53, df=1 (P=0.47), 1>=0%

Nicotine -1 0.5 0 0.5 1 Placebo

Analysis 2.57. Comparison 2 Subgroups: transdermal or intranasal nicotine
versus placebo, Outcome 57 Time to hospital discharge by type of surgery.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
2.57.1 Type of surgery is male pelvic ‘
Habib 2008 44 45.6(20.2) 46 44.4(15.1) . 100% 1.2[-6.19,8.59]
Subtotal *** 44 46 } 100% 1.2[-6.19,8.59]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.32(P=0.75) ‘

Nicotine  -100 -50 0 50 100 placebo
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Analysis 2.58. Comparison 2 Subgroups: transdermal or intranasal nicotine
versus placebo, Outcome 58 Time to hospital discharge by route of administration.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
2.58.1 Route is patch ‘
Habib 2008 44 45.6 (20.2) 46 44,4 (15.1) . 100% 1.2[-6.19,8.59]
Subtotal *** 44 46 ‘ 100% 1.2[-6.19,8.59]
Heterogeneity: Not applicable
Test for overall effect: Z=0.32(P=0.75)
Total *** 44 46 L 2 100% 1.2[-6.19,8.59]
Heterogeneity: Not applicable
Test for overall effect: Z=0.32(P=0.75) ‘ ‘ ‘

Nicotine  -100 -50 0 50 100 placebo

Analysis 2.59. Comparison 2 Subgroups: transdermal or intranasal nicotine versus placebo,
Outcome 59 Time to hospital discharge by smokers or mix of smokers and non-smokers.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.59.1 Non-smokers only ‘
Habib 2008 44 45.6 (20.2) 46 44.4(15.1) . 100% 1.2[-6.19,8.59]
Subtotal *** 44 46 * 100% 1.2[-6.19,8.59]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.32(P=0.75) ‘

Nicotine ~ -100 -50 0 50 100 placebo

Analysis 2.60. Comparison 2 Subgroups: transdermal or intranasal nicotine
versus placebo, Outcome 60 Time to hospital discharge by nicotine dose.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
2.60.15-15 mg ‘
Habib 2008 44 45.6 (20.2) 46 44.4(15.1) . 100% 1.2[-6.19,8.59]
Subtotal *** 44 46 * 100% 1.2[-6.19,8.59]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.32(P=0.75) ‘

Nicotine  -100 -50 0 50 100 placebo

Analysis 2.61. Comparison 2 Subgroups: transdermal or intranasal nicotine versus
placebo, Outcome 61 Time to hospital discharge timing of nicotine administration.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.61.1 Pre- or intraoperative ‘
Habib 2008 44 45,6 (20.2) 46 44,4 (15.1) . 100% 1.2[-6.19,8.59]
Nicotine  -100 -50 0 50 100 placebo

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review)
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Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
Subtotal *** 44 46 # 100% 1.2[-6.19,8.59]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.32(P=0.75) ‘
Nicotine  -100 -50 0 50 100 placebo

Analysis 2.62. Comparison 2 Subgroups: transdermal or intranasal
nicotine versus placebo, Outcome 62 Time to hospital discharge by gender.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
2.62.1 Men and women ‘
Habib 2008 44 45.6 (20.2) 46 44.4(15.1) . 100% 1.2[-6.19,8.59]
Subtotal *** 44 46 * 100% 1.2[-6.19,8.59]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.32(P=0.75) ‘

Nicotine = -100 -50 0 50 100 placebo

Analysis 2.63. Comparison 2 Subgroups: transdermal or intranasal nicotine
versus placebo, Outcome 63 Time to hospital discharge by overall quality.

Study or subgroup Nicotine Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
2.63.1 Fair ‘
Habib 2008 44 45.6(20.2) 46 44.4(15.1) . 100% 1.2[-6.19,8.59]
Subtotal *** 44 46 * 100% 1.2[-6.19,8.59]
Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.32(P=0.75) ‘

Nicotine  -100 -50 0 50 100 placebo

APPENDICES

Appendix 1. Ovid MEDLINE search strategy

1. exp Nicotine/ or exp Nicotinic Agonists/ or exp Receptors, Nicotinic/ or nicotin*.af.

2. exp Analgesics/ or exp Analgesia/ or analges*.mp. or exp Pain, Postoperative/ or exp pain/dt or exp Surgical Procedures, Operative/ or

su.fs. or (pain* adj5 ((post or follow* or after*) adj3 (surger* or surgic* or operat* or procedur*))).mp.
3.1and2

4. (randomized controlled trial.pt. or controlled clinical trial.pt. or randomized.ab. or placebo.ab. or drug therapy.fs. or randomly.ab. or

trial.ab. or groups.ab.) not (animals.sh not (humans.sh and animals.sh))
5.3and 4

Appendix 2. Search strategy for CENTRAL

#1 MeSH descriptor Nicotine explode all trees

#2 MeSH descriptor Nicotinic Agonists explode all trees
#3 MeSH descriptor Receptors, Nicotinic explode all trees
#4 nicotin*

#5 (#1 OR #2 OR #3 OR #4)

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review)
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#6 MeSH descriptor Analgesics explode all trees

#7 MeSH descriptor Analgesia explode all trees

#8 MeSH descriptor Pain, Postoperative explode all trees

#9 MeSH descriptor Pain, this term only

#10 MeSH descriptor Surgical Procedures, Operative explode all trees

#11 (pain* NEAR ((post or follow™ or after*) NEAR (surger* or surgic* or operat* or procedur®)))
#12 (#6 OR#7 OR #8 OR #9 OR #10 OR #11)

#13 (#5 AND #12)

Appendix 3. Search strategy for EMBASE (Ovid SP)

1. exp nicotine/ or exp nicotinic agent/ or exp nicotinic receptor/ or nicotin*.af.

2. analgesic agent/ or analgesia/ or analges*.ti,ab. or postoperative pain/ or pain/dt or surgery/ae, co, su or (pain* adj3 ((post or follow*
or after*) adj3 (surger* or surgic* or operat* or procedur*))).ti,ab.

3.1land2

4. (randomized-controlled-trial/ or randomization/ or controlled-study/ or multicenter-study/ or phase-3-clinical-trial/ or phase-4-clinical-
trial/ or double-blind-procedure/ or single-blind-procedure/ or (random* or cross?over* or multicenter* or factorial* or placebo* or
volunteer*).mp. or ((singl* or doubl* or trebl* or tripl*) adj3 (blind* or mask*)).ti,ab. or (latin adj square).mp.) not (animals not (humans
and animals)).sh.

5.3and 4

Appendix 4. Data abstraction form

Date:

Reviewer: TD / AM / RC / RF Other:

To Do List:

1.

Additional data from primary authors: __received ___ attached

Study Selection, Quality Assessment & Data Extraction Form

Study ID First author Journal/Conference Proceedings etc Year

Study ID: last name of first author and the year of the primary reference for the study.

Study eligibility

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review) 74
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RCT Relevant participants Relevant interventions Relevant outcomes

Yes / No / Unclear Yes / No / Unclear Yes / No / Unclear Yes / No* / Unclear

* Issue relates to selective reporting when authors may have taken measurements for particular outcomes, but not reported these
within the paper(s). Reviewers should contact trialists for information on possible non-reported outcomes & reasons for exclusion
from publication. Study should be listed in ‘Studies awaiting assessment’ until clarified. If no clarification is received after three
attempts, study should then be excluded.

Do not proceed if any of the above answers are ‘No’. If study to be included in ‘Excluded studies’ section of the review, record below
the information to be inserted into ‘Table of excluded studies’.

Freehand space for comments on study design and treatment:

References to trial

Check other references identified in searches. If there are further references to this trial link the papers now & list below. All references to
a trial should be linked under one Study ID in RevMan.

Study ID Author(s) Journal/Conference Proceedings etc Year

Study ID: last name of first author and the year of the primary reference for the study .

Participants and trial characteristics

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review) 75
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Participant characteristics

Nicotine Placebo

Mean Age (years)

Mean weight (kg)

Mean duration of surgery (minutes)

Mean 10 fentanyl dose (ug/min)

Sex (%)

Race (%)

Trial characteristics

see Appendix 1, usually just completed by one reviewer

Risk of Bias / Quality Rating

Sequence Generation

State here method used to generate allocation, whether it generates comparable Grade (circle)
groups, and reasons for grading

Adequate (Random)

Inadequate (e.g. alternate)

Unclear

Allocation Concealment

Process used to prevent foreknowledge of group assignment in a RCT, which should be seen as distinct from blinding

State here method used to conceal allocation, if allocations could have been foreseen in advance, Grade (circle)
and reasons for grading

Low Risk

High Risk

Unclear

Intranasal or transdermal nicotine for the treatment of postoperative pain (Review) 76
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Blinding

Intervention blinded e.g. "identical appearance" or "same colour and smell" Yes / No
Person responsible for participants care Yes / No
Participant Yes / No
Outcome assessor Yes / No
Other (please specify) Yes / No

Completeness of Outcome Data

Data is complete? Attrition and exclusions reported?
Pain score at rest (primary) Yes / No Yes /No
Cumulative morphine equivalents (primary) Yes / No Yes / No
Hourly morphine equivalents (primary) Yes / No Yes / No

Comments (reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors):

Were withdrawals described? Yes ? No? notclear ?

Discuss if appropriate

Other Factors
Baseline groups similar Yes /No
Co-interventions avoided or similar Yes / No
Timing of outcome assessment similar Yes / No
Is there evidence of selective outcome reporting (please specify) Yes / No
Other sources of bias (please specify) Yes / No
Intranasal or transdermal nicotine for the treatment of postoperative pain (Review) 77
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Overall Quality Rating

Process used to prevent foreknowledge of group assignment in a RCT, which should be seen as distinct from blinding

Comments: Good
Fair
Poor
Data extraction

Outcomes relevant to your review

Reported in paper (circle)

Pain score at rest (primary) Yes / No
Cumulative morphine equivalents (primary) Yes / No
Hourly morphine equivalents (primary) Yes / No
Time to hospital discharge (secondary) Yes / No
PostOp nausea (secondary) Yes / No
PostOp vomiting (secondary) Yes / No
Sedation (secondary) Yes / No
Intranasal or transdermal nicotine for the treatment of postoperative pain (Review) 78
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For Continuous data

Code of paper

Outcomes

Unit of mea-
surement

Intervention group

Control group

Details if out-
come only de-
scribed in text

n Mean (SD)

n

Mean (SD)

Pain score at rest

Cumulative morphine equivalents

Hourly morphine equivalents

Time to hospital discharge

Sedation

Patient satisfaction

Other
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For Dichotomous data

Code of paper Outcomes Intervention group (n) Control group (n)

n = number of participants, not number  n=number of participants, not num-
of events ber of events

PostOp nausea

PostOp vomiting

Sedation

Other

Other information which you feel is relevant to the results

Indicate if: any data were obtained from the primary author; if results were estimated from graphs etc; or calculated by you using a
formula (this should be stated and the formula given). In general if results not reported in paper(s) are obtained this should be made
clear here to be cited in review.

Freehand space for writing actions such as contact with study authors and changes

References to other trials

Did this report include any references to published reports of potentially eligible trials not already identified for this review?

First author Journal / Conference Year of publication

Did this report include any references to unpublished data from potentially eligible trials not already identified for this review? If yes,
give list contact name and details
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Appendix 1

Trial characteristics

Further details

Inclusion criteria

Exclusion criteria

Eligible/enrolled/analysed

Type of surgery(s) (female pelvic, male pelvic, Gl, kidney, other)

Other postop analgesia (PCA, oral opioids, NSAIDs, nurse rescue, other)

Country and setting

Number of participants in each intervention group Nicotine: Placebo:

Rout of administration (patch, inhaler)

Dose

Timing of nicotine dose (1 = pre- or inter-operation only, 2 = postop only, 3 = both)

Median (range) length of follow-up reported in this paper (state weeks, months or years or if not
stated)

Time-points when measurements were taken during the study

Time-points reported in the study

Time-points you are using in RevMan

Trial design

Other

* If cross-over design, please refer to the Cochrane Editorial Office for further advice on how to analyse these data
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

In the editorial process, we agreed to delete the outcome variable of cumulative morphine but this did not get deleted from all parts of the
published protocol (Matthews 2012). That change has been uniformly made now.
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We also examined the following variables, not originally listed in our protocol, in subgroup analyses as potential sources of heterogeneity:

« sex (male or female);

« nicotine dose per dose (not cumulative) (5 mg or less, between 5 and 10 mg, or 10 mg or greater);

« timing of nicotine administration (pre- or intraoperatively only or including postoperative administration);
« study quality (good, fair, or poor).

We planned to examine the following variables in meta-regression as potential sources of heterogeneity.

» Mean age.

« Proportion of males.

« Dose of nicotine.

« Smoking status (proportion of smokers).

« Opioids administered during surgery or postoperatively in morphine equivalents (for outcomes other than postoperative opioid use).

However, because there were fewer than 10 studies, we did not perform meta-regression, as recommended by the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011).

We also wished to assess publication bias formally using graphical or statistical methods but due to the small numbers of trials available
for each analysis were unable to.
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