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Controlled-release codeine is equivalent to acetaminophen plus codeine for post-cholecystectomy
analgesia
[La codéine à libération contrôlée est équivalente à de l’acétaminophène plus de la
codéine pour l’analgésie postcholécystectomie]
Frances Chung MD,* Doris Tong MD,* Paula C. Miceli
Andrew C. Darke PhD,† Lance W. Payne PHARMD†

Purpose: Following ambulatory surgery, long-acting analgesics may
provide advantages over short-acting analgesics. This study compared controlled-release codeine (CC) and acetaminophen plus
codeine (A/C; 300 mg/30 mg) for pain control in the 48-hr period
following laparoscopic cholecystectomy.
Methods: Eligible patients were randomized to CC or A/C in a
double-blind, double-dummy parallel group study. Unrelieved pain
in hospital was treated with fentanyl iv bolus. Pain [100 mm visual
analogue scale (VAS)] was assessed before the first dose of medication; at 0.5, one, two, three, and four hours post-dose; at discharge; and three times a day for 48 hr. Adverse events were
recorded and measures of patient satisfaction were assessed at the
end of the study.
Results: Eighty-four patients were enrolled in the study; 42
patients in each group. There were no statistically significant differences between CC and A/C treatment. Mean VAS baseline pain
was similar in both groups (P = 0.49) and there was no significant
difference in the time to onset of analgesia (P = 0.17). At 0.5 hr,
the mean VAS pain score was significantly reduced from baseline in
both groups (P = 0.0001). The VAS pain scores at discharge were
reduced 59% and 56% from baseline, respectively (P = 0.61).
There was no difference between treatments in the incidence of
adverse events and patients reported similar levels of satisfaction.
Conclusions: Controlled-release codeine provides an equivalent
onset of analgesia, reduction in postoperative pain, and level of
patient satisfaction, to acetaminophen plus codeine, over 48 hr following cholecystectomy, with the advantage of less frequent dosing.
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Objectif : En chirurgie ambulatoire, les analgésiques postopératoires
d’action prolongée peuvent avoir des avantages sur les analgésiques
d’action brève. Nous comparons la codéine à libération contrôlée (CC)
et une combinaison d’acétaminophène et de codéine (A/C ; 300
mg/30 mg) comme analgésique pendant 48 h après une cholécystectomie laparoscopique.
Méthode : Des patients admissibles à l’expérimentation ont reçu de
la CC ou de l’A/C lors d’une étude à double insu, à double placebo en
contrôle parallèle. À l’hôpital, la douleur tenace a été traitée avec des
bolus iv de fentanyl. La douleur [échelle visuelle analogique (EVA) de
100 mm] a été évaluée avant la première dose de médicament ; à
0,5, une, deux, trois et quatre heures après la dose ; au moment du
départ et trois fois par jour pendant 48 h. Les événements indésirables
ont été notés et des mesures de la satisfaction du patient ont été
faites à la fin de l’étude.
Résultats : L’étude a été réalisée auprès de 84 patients : 42 dans
chaque groupe. Il n’y a pas eu de différence statistiquement significative entre les traitements à la CC ou à l’A/C. La douleur initiale
moyenne a été similaire dans les deux groupes (P = 0,49) et il n’y a
pas eu de différence significative de temps précédant le début de
l’analgésie (P = 0,17). À 0,5 h, le score de douleur moyen à l’EVA
était significativement réduit dans les deux groupes (P = 0,0001). Les
scores à l’EVA au départ de l’hôpital ont été respectivement réduits de
59 % et de 56 % par rapport aux mesures initiales de la douleur (P
= 0,61). Aucune différence intergroupe dans l’incidence d’événements indésirables n’a été notée et la satisfaction des patients était
comparable d’un groupe à l’autre.
Conclusion : La codéine à libération contrôlée offre un délai d’installation de l’analgésie, une réduction de la douleur postopératoire et
un niveau de satisfaction équivalents à une combinaison d’acétaminophène et de codéine pendant 48 h après une cholécystectomie,
et ce, avec l’avantage d’un dosage moins fréquent.
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APAROSCOPIC cholecystectomy is the
surgical treatment of choice for symptomatic
cholecystolithiasis and can be used in more
than 90% of cases.1,2 Over 37,000 laparoscopic cholecystectomy procedures were performed in
Canadian facilities during the fiscal year 2000–2001.3
The laparoscopic approach to cholecystectomy has
shortened the in-hospital recovery period following
surgery from one to three days to same-day discharge.4,5 Discharge time is dependent, in part, on the
rate of recovery from anesthesia and the provision of
appropriate postoperative analgesia.6,7 Unanticipated
admissions due to inadequate pain have enormous
medical, social and cost implications.7 Therefore, the
aim of an analgesic technique should be not only to
reduce post-laparoscopic pain, but also to facilitate earlier mobilization, reduce perioperative complications,
and increase patient satisfaction.7
Following laparoscopic cholecystectomy, patients
tend to report parietal,8 visceral9 and shoulder pain.10,11
Visceral pain is predominant during the first few postoperative hours. The major groups of drugs used in the
treatment of postoperative pain are opioid analgesics,12–15 and non-steroidal anti-inflammatory drugs.7
Moderate to severe pain may follow laparoscopic cholecystectomy and often necessitates the use of opioid
analgesics.7 Opioids may be administered by a variety of
routes; oral dosing is usually the most convenient and
least expensive. It is appropriate as soon as the patient
can tolerate oral intake and is the mainstay of pain management in the ambulatory surgical population.16
Since the most severe pain following laparoscopic
cholecystectomy occurs during the first two to three
hours,17,18 an oral opioid analgesic with an onset of
less than one hour would offer an effective method of
analgesia. Although oral administration is associated
with a slower onset of analgesia, the duration of pain
relief is significantly longer than with an equi-analgesic
dose of parenteral opioid.7
Codeine plus acetaminophen combination preparations are the most commonly used opioid analgesics for
ambulatory surgery procedures.19 With fixed-dose combinations of acetaminophen plus codeine there is a relatively flat dose-response curve and a clear ceiling effect
and the analgesic potential of fixed-dose combinations is
generally limited by unacceptable side effects associated
with the acetaminophen component. Fixed-dose combination preparations must be given every four to six hours
and a delay in administration, especially when ordered on
a “as needed (prn)” basis, may result in lower plasma opioid concentrations and, thus, the re-emergence of pain.20
Codeine Contin® (Purdue Pharma, Pickering,
ON, Canada) is a single-entity codeine preparation
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available as 50, 100, 150 and 200 mg controlledrelease tablets, which is designed to provide controlled
delivery of codeine over a 12-hr period. It is currently the only controlled-release opioid marketed in
Canada for the treatment of mild to moderate pain.
The controlled-release formulation has demonstrated
equivalent bioavailability to immediate-release tablet
or liquid codeine formulations in single dose and
steady-state studies.21 In acute pain models, the median time to onset of analgesia with controlled-release
codeine was 30 to 40 min, similar to immediaterelease preparations.
Following ambulatory surgery, long-acting analgesics may have advantages compared to short-acting
analgesics. The study was designed to evaluate the
efficacy, safety and benefits of controlled-release
codeine compared with acetaminophen plus codeine
in the control of postoperative pain following laparoscopic cholecystectomy.
Methods
The study was conducted at the day surgery unit
(DSU), Toronto Western Hospital. Male and female
patients ($ 18 yr) scheduled to undergo laparoscopic
cholecystectomy were eligible for enrollment. Both
the general and local anesthesia during the procedure
were standardized for all patients.
Study patients were admitted to the postanesthetic
care unit (PACU) following surgery and later transferred to the DSU for complete recovery before being
discharged home. When patients reported a visual
analogue scale (VAS) pain intensity > 40 mm, but
were still unable to tolerate oral analgesics, fentanyl
(12.5–50 µg) iv boluses were given to titrate to a VAS
# 40 mm. Patients who satisfied the PACU discharge
criteria (Aldrete score $ 9),22,23 were discharged to the
DSU, where they were monitored for a short time and
subsequently, discharged from hospital.
Postoperative oral analgesics were initiated when the
patient was able to tolerate oral medication and when
VAS $ 40 mm was reported. Patients were randomized
to receive either active controlled-release codeine (CC)
every 12 hr or active acetaminophen plus codeine
(A/C; 300 mg/30 mg) every six hours during the 48hr study period. Study blinding was maintained using
the double-dummy technique, with matching placebo.
All patients were administered study medication
according to a structured dose de-escalation schedule:
day one: CC 150 mg every 12 hr or A/C two tablets
every six hours and day two: CC 100 mg every 12 hr or
A/C 1 tablet every six hours. Patients who reported
uncontrolled pain (VAS $ 40 mm) following the appropriate dose of study medication while in-hospital were

218

administered rescue medication in the form of fentanyl
(12.5–50 µg iv bolus). No opioids other than the test
medication and rescue medication were administered
once the patient received the first dose of study medication. Patients who reported pain uncontrolled by the
investigational study medication and rescue medication
were withdrawn from the study and provided alternative treatment.
Pain intensity was assessed at 0.5, one, two, three,
and four hours, at discharge and three times a day
(7–9 a.m., 1–3 p.m. and 7–9 p.m.) using a 100 mm
VAS, and a five-point categorical pain intensity scale.
Baseline pain intensity was designated as the first
assessment of pain intensity $ 40 mm indicated by a
patient who was able to tolerate oral analgesics. The
extent of pain relief was also rated on a five-point categorical scale. At the end of the study, the study investigator evaluated the overall level of pain relief
experienced by the patient on a four-point categorical
scale and patients were asked to complete the brief
pain inventory (BPI) - short form.24
Study patients completed three measures of patient
satisfaction at the end of the study period: the level of
satisfaction, willingness to use the same type of medication in the future and willingness to recommend
this medication to someone else.
Adverse events were collected during scheduled visits and in the daily diary, categorized by intensity
(mild, moderate or severe) and the likelihood of a
causal relationship to the study medication was documented. Patients were withdrawn at any time if considered medically necessary or upon patient request.
A sample size calculation of a minimum of 35
patients per treatment group was based on detecting a
10 mm VAS difference between treatments, accounting
for baseline pain, along with the assumption of a type I
error rate of 0.05 and type II error of 20 (80%) power
for testing a two-tailed hypothesis. The efficacy analysis
included all patients who had received at least one dose
of study medication and did not receive parenteral rescue medication for at least one hour following the first
dose of study medication – in order to evaluate the
onset of the oral preparations; all patients randomized
to treatment were assessed for safety. Demographic data
were compared by treatment using descriptive statistics.
Daily mean pain intensity scores (VAS, categorical) and
daily mean pain relief scores were compared by treatment using multivariate repeated measures analysis of
variance. Overall scores were compared with analysis of
covariance using baseline pain intensity (pain intensity
prior to first study medication dose) as the covariate.
While in hospital, patients receiving rescue medication
had their pain intensity and pain relief scores at the time
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of rescue carried forward for one hour, the appropriate
time interval of analgesia afforded by the rescue medication. For the first four-hour period in the study, the
following additional pain assessment scores were
derived for each patient: pain intensity difference, sum
of pain intensity difference, sum of ordinal pain relief
and were compared by treatment using analysis of
covariance with baseline pain intensity as the covariate.
The time to onset of analgesia was defined as the first
time point at which a non-zero ordinal pain relief score
occurred. The number of doses of rescue fentanyl were
compared using the Kruskal-Wallis test. The occurrence
of adverse events was compared by treatment using
Fisher’s exact test. The BPI scores were compared by
repeated measures analysis of variance by day and overall scores were compared by analysis of covariance.
Patient global satisfaction ratings, intention to return,
intention to recommend, and physician’s overall pain
relief rating were compared by treatment using the
Cochrane-Mantel-Haenzel test.
Results
Eighty-four patients were enrolled in the study; 42
patients in each group. Sixty-nine patients were evaluable for efficacy and safety; 33 in the CC group and 36
in the A/C group. The mean age in the CC group was
48.9 ± 14.2 and 47.5 ± 16.5 yr in the A/C group.
The CC and A/C groups were similar with respect to
other demographic and clinical characteristics. For
completed patients, three patients voluntarily withdrew due to lack of pain following at least one dose of
CC; two patients were lost to follow-up; two patients
withdrew due to adverse events and two patients withdrew due to inadequate pain control in the CC group.
In the A/C group, one patient voluntarily withdrew
due to lack of pain following at least one dose of A/C;
four patients withdrew due to inadequate pain control; one patient was lost to follow-up, and one patient
withdrew due to adverse events.
While in hospital, three patients in the CC group
and five patients in the A/C group required fentanyl
rescue. The mean daily dose (µg) of fentanyl rescue
during the CC and A/C treatment was 2.3 ± 7.3 and
5.7 ± 16.9, respectively (P = 0.4464). The median
number of doses of rescue fentanyl taken per day for
CC and A/C were 0 (range 0–1) and 0 (range 0–2),
respectively (P = 0.4957).
The mean VAS baseline pain intensities (prior to
taking study medication) were 53.8 ± 10.3 and 55.8 ±
13.1 for CC and A/C, respectively (P = 0.4919). The
Figure shows the mean daily VAS pain intensity scores
over the 48 hr evaluation period. The mean VAS pain
intensity at one-half hour following the first dose was
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the CC treatment group, one patient, initially considered to be a candidate for same-day surgery, had failed
to report a pre-existing condition of sleep apnea,
which necessitated an overnight stay following the
surgery. In the A/C treatment group, two patients
reported adverse events. One patient developed a
postoperative ileus, which was treated and the patient
fully recovered. The second patient was hospitalized
due to uncontrolled pain due to stones in the common bile duct. An endoscopic retrograde cholangiopancreatography was performed and the patient
fully recovered.

FIGURE Mean visual analogue scale (VAS) pain intensity.

significantly reduced from baseline in both groups (P
= 0.0001) and there was no difference between the
two treatments (CC: 29.5% and A/C: 29.4%, P =
0.7439). The difference from baseline at one, two,
three, and four hours post dose was also statistically
significant for both treatments. The VAS pain scores at
discharge were reduced 59% and 56% from baseline,
respectively (P = 0.61). Discharge times were similar
in the two treatment groups. None of the patients
were readmitted following discharge from hospital.
The time of onset was defined as the first assessment time for which a non-zero pain relief score was
recorded. The mean onset times for CC and A/C
treatment groups were 0.5 ± 0.0 and 0.5 ± 0.10 hr,
respectively (P = 0.17).
The BPI was completed at the end of the 48-hr
study period. Patients reported similar levels of pain
intensity and functionality (with activities of daily living) on composite scales (pain: P = 0.4344 and function: P = 0.6564).
Global ratings of patient satisfaction showed similar
levels of satisfaction for both groups (CC: 2.4 ± 0.8,
A/C: 2.2 ± 0.9, P = 0.4664) and intention for future
use and recommendation of the two treatments were
also similar, P = 0.9515 and P = 0.6565, respectively.
At least moderate satisfaction was reported with CC
by 88% of patients, compared to 72% of patients
receiving A/C (P = 0.17).
The most common adverse events reported by
patients were nausea, dizziness, constipation, emesis
and pruritus. There was no difference between treatments in the incidence of adverse effects. There were
three serious adverse events reported in the study. In

Discussion
Ambulatory surgery accounts for a large and everincreasing share of surgical procedures. The goal of
ambulatory surgery is to provide efficient care of high
quality, both during the preoperative and perioperative periods. Unanticipated readmission following
same-day discharge is a significant complication and
pain is a significant predictor.25,26 A recent study has
shown that the best predictor of severe pain at home
in day surgery patients was inadequate pain control
during the first few hours following the surgery.19 A
further complication may be due to the failure of
patients to use pain medication as needed. Beauregard
et al. (1998) reported that 32% of day surgery patients
did not take any pain medication during the first 24 hr
following discharge.19 The most common concerns
patients had about using pain medication were fear of
drug addiction and side effects. Patients expressed the
same concerns about taking their opioid analgesics in
an ambulatory surgery study by Reuben et al.
(1999).20 These issues highlight the importance for
health-care providers to discuss issues about opioid
use, such as clarifying the low risk of addiction, and to
provide clear and explicit instructions to patients
about the schedule of their pain medication and management of side effects.
Postoperative pain is one of the main postoperative
adverse outcomes that causes distress to patients and
can have a deteriorative effect on the recovery of the
patient.27 Bisgaard et al. (2001) studied limiting factors for convalescence after uncomplicated laparoscopic cholecystectomy and recommended that
improved pain relief may further reduce convalescence.28 These data strongly suggest that there is a
need for adequate analgesia in the early postoperative
period, and continued analgesia over several days following surgery using easy-to-follow dosage regimens
to facilitate use of pain medication.
Opioid analgesics are the cornerstone of pharmacological postoperative pain management, especially for
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surgical procedures that cause moderate to severe
pain. Opioids may be administered by a variety of
routes; oral dosing is usually the most convenient and
least expensive route of administration. It is appropriate as soon as the patient can tolerate oral intake and
is the mainstay of pain management in the ambulatory surgical population.16
Controlled-release codeine has been shown to provide similar levels of analgesia compared to immediate-release codeine preparations. A perceived issue by
clinicians about the use of controlled-release opioids
for shorter-term pain is that the onset of analgesia is
substantially slower than immediate-release preparations. This study confirmed previous research demonstrating that the mean onset of pain relief with this
formulation of controlled-release codeine occurs within one hour of initial dosing, which is similar to the
onset for acetaminophen/codeine combination preparations. A prompt onset of analgesia, similar to immediate-release preparations, has also been demonstrated
for controlled-release oxycodone.29,30 This profile suggests that controlled-release codeine or oxycodone
may be useful in the treatment of pain caused by acute
traumatic injuries lasting a few days or more.
All patients experienced a significant reduction in
their pain scores from baseline at one half-hour postfirst dose (-30% of baseline for CC and A/C groups),
which continued to decline over the next four hours.
Patients reported a stepwise reduction in pain intensity over the 48 hr study period. The use of rescue medication prior to discharge from PACU was low (CC:
7% and A/C: 12%). At discharge, patients reported an
overall decrease in their pain scores of approximately
59% for controlled-release codeine and 56% for acetaminophen plus codeine compared with baseline.
Furthermore, on average, patients reported pain
intensity levels below 40 mm from the time of the first
half-hour assessment until the end of the 48-hr study
period. Controlled-release codeine was well tolerated
by the patients, who experienced typical opioid-related adverse events.
The results of this study suggest that the fixed dose
de-escalation (150 mg every 12 hr controlled-release
codeine day one; 100 mg every 12 hr controlledrelease codeine day two) provided adequate pain control during the postoperative period for most patients.
There was a significant reduction in pain intensity during the early postoperative period with controlledrelease codeine 150 mg every 12 hr that was similar to
treatment with acetaminophen plus codeine preparations. Although the dosage of controlled-release
codeine was decreased from 150 mg every 12 hr to
100 mg every 12 hr on postoperative day two, patients
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continued to report levels of pain intensity below 40
mm and did not require hospital readmission or study
withdrawal for unrelieved pain. These data suggest
that the dose de-escalation utilized in this study was
appropriate and provided adequate analgesia. Similarly
a tapering dose of controlled-release oxycodone in
patients undergoing outpatient anterior cruciate ligament surgery has been shown to improve postoperative sleep patterns and overall analgesic efficacy
compared to shorter-acting opioid analgesic preparations.20 Use of controlled-release opioids, in combination with local anesthetic infiltration and adjuvant
agents, has been suggested for the management of
severe postoperative pain in patients undergoing more
involved surgical procedures, patients undergoing
more painful procedures, or those patients who might
otherwise be expected to have a high postoperative
opioid dose requirement.31
The potential advantages of controlled-release
codeine compared to immediate-release preparations in
the treatment of acute pain include an extended duration of action, more uniform plasma concentrations and
clinical effects, a reduced dosing frequency with greater
convenience, improved compliance, and uninterrupted
night-time sleep, thereby providing the potential for
more effective continuous postoperative analgesia.
The results of this study demonstrate that controlled-release codeine given every 12 hr is effective in
the treatment of postoperative pain following laparoscopic cholecystectomy. Considering earlier reports of
the propensity for patients to use significantly less medication than may be required to relieve pain when taking short-acting preparations on a as-needed basis,19 a
twice daily controlled-release single entity opioid may
be a valuable analgesic to improve compliance, and
therefore facilitate greater levels of pain control.
Postoperative pain in ambulatory surgical patients
in the hospital and at home should not be underestimated. New analgesic techniques, such as the use of
controlled-release opioids, that are effective and do
not increase the incidence of postoperative adverse
outcomes should be considered.
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