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Abstract

Purpose Multimodal analgesia increases the chance of

successful discharge and pain control after surgery, and

pregabalin is being promoted as an effective analgesic,

based on placebo-controlled studies. We investigated

whether adding pregabalin improved pain control and

reduced opioid requests when it was added to a multimodal

analgesic regimen for cosmetic surgery.

Methods One hundred and ten women who underwent

same-day cosmetic surgery were randomized to receive

oral pregabalin, 75 mg q12 h for five consecutive days

starting the night before surgery, or identical placebos.

Participants, outcomes assessors, and the statistician were

blinded. The primary outcome was postoperative numerical

movement-evoked pain scores at 2, 24, 48, 72, and 96 h

after surgery. The secondary outcomes included pain

scores at rest; incidence of moderate to severe pain; and

analgesic and antiemetic requirements; as well as the

incidence of nausea, vomiting, and somnolence.

Results Based on 99 patients who completed the study,

we found no difference between the groups in the primary

outcome; 72 h after surgery, movement-evoked median

pain scores were \4/10 in both groups. We found no dif-

ferences in opioid requirements (p = 0.95) or anti-inflam-

matory requirements (p = 0.45), and no difference in

opioid-related adverse events.

Conclusion Perioperative pregabalin 75 mg twice a day

does not increase benefit when it is added to an already

multimodal analgesic regimen for patients undergoing

cosmetic surgery. Several factors could explain our find-

ings, including the possibility of publication bias in the

current literature.

Keywords Double-blind method � Female �
Pain, postoperative/drug therapy � Gamma-aminobutyric

acid/therapeutic use � Lipectomy/methods

Introduction

Medical tourism has increased the economic interest in and

surgical expertise of cosmetic surgery in South America

[1]. The preferred anesthesia technique is general, and the

vast majority of the procedures are ambulatories. In cos-

metic surgery, some common demographic features,

including middle-aged women [2], extroversion [3], and

anxiety [4], have been associated with decreased pain

tolerance.

L. E. Chaparro (&)

Department of Anesthesiology and Perioperative Medicine,

Kingston General Hospital, Queen’s University,

76 Stuart Street, Kingston, ON K7L 2V7, Canada

e-mail: luisdr74@yahoo.com

H. Clarke

Department of Anesthesia and Pain Management,

Toronto General Hospital, Toronto, ON, Canada

H. Clarke

Department of Anesthesia, University of Toronto,

Toronto, ON, Canada

P. A. Valdes � M. Mira

Department of Surgery, Anesthesia Section,

University of Antioquia, Medellin, Colombia

L. Duque

School of Nursing, University of Antioquia, Medellin, Colombia

N. Mitsakakis

Toronto Health Economics and Technology Assessment

(THETA) Collaborative, University of Toronto,

Toronto, ON, Canada

123

J Anesth (2012) 26:829–835

DOI 10.1007/s00540-012-1447-x



Multimodal analgesia [5], the combination of drugs that

differ in their mechanism of action, is the standard practice

for postoperative pain. Multimodal analgesia has demon-

strated significant benefits such as better pain control,

decreased opioid consumption, fewer opioid-related side

effects, and earlier return to activities of daily living [6, 7].

Gabapentin is a medication that has demonstrated a

significant benefit in placebo-controlled studies [8] for pain

at rest and movement-evoked pain after surgery; however,

the evidence for adding gabapentin in multimodal analge-

sic schemes is not consistent [9, 10]. Pregabalin, similar to

gabapentin, is another calcium channel blocker that has

demonstrated some benefit in the postoperative setting

based on several placebo-controlled studies [11].

The primary aim of this study was to examine whether

the addition of pregabalin to a multimodal analgesic regi-

men in patients undergoing cosmetic surgery would have a

significant impact on the movement-evoked pain scores.

Secondary aims included the potential reduction in sup-

plemental analgesia, nausea, vomiting, and somnolence.

Patients, materials, and methods

The study was approved by the Institutional Review board

of the IPS-Universitaria, University of Antioquia in

Medellin, Colombia (Comité de Ética Médica de la IPS

Universitaria. Act 02-08-2006; Date of Issue: March

6/2006; Contact Information: Maria Teresa Aristizabal.

Address: Carrera 51A#62-42, Medellin, Colombia. Tel:

2630171). All patients read the instructions of the research

group, agreed to follow the instructions, and signed the

consent form to participate in the trial. The study was

registered at Current Controlled Trials: ISRCTN89891413.

Study design

This was a randomized, double-blind, placebo-controlled,

parallel design study. The study was conceived to include

participants who underwent cosmetic liposuction only;

however, given the high rate of additional esthetic aug-

mentation mammoplasty or abdominoplasty, we decided to

include combined procedures too.

Selection and description of participants

Our patients were enrolled during the pre-anesthesia visit.

Our inclusion criteria were women aged 18-60 years, with

an American Society of Anesthesiologists (ASA) physical

status score of I or II, who were scheduled for cosmetic

surgery under general anesthesia at one of the three par-

ticipating centers (Unidad de Cirugia Ambulatoria-IPS

Universitaria, Clinica Bioforma, and Clinica El Rosario).

We excluded patients with allergies to the study medica-

tions; psychiatric illness; diabetes; history of opioid or

alcohol abuse; recent use of steroids; and hypertension with

target organ damage.

Interventions

After reading and signing the consent form, patients were

instructed to start the treatment (pregabalin [Lyrica�-Pfizer,

New York, NY, USA] 75 mg or placebo) by taking one

capsule of the study medication before going to bed the night

before surgery. A second capsule was administered 1 h

before the surgery, and the treatment was continued twice a

day until the fourth postsurgical day (10 capsules in total).

All patients had an anesthesia induction that included the

intravenous injection of midazolam 2–3 mg, dexamethasone

8 mg, and propofol 1–2 mg/kg; for anesthesia maintenance,

remifentanil 0.2–0.5 lg/kg/min plus an inhaled agent

(sevoflurane or desflurane), were used and balanced ad libi-

tum. Nitrous oxide was not allowed. A tumescent technique

(1:1,000,000 epinephrine in Ringer’s lactate), free of lido-

caine, was used for the liposuction. The procedure included,

in most of the patients, the abdominal area, hips, and thighs.

The plastic surgeon was allowed to perform intercostal

injections (bupivacaine 0.25 %, 2–3 cc per intercostal level)

of local anesthetic for augmentation mammoplasty. Routine

monitoring included heart rate and rhythm, pulse-oximetry,

and non-invasive blood pressure. Approximately 30 min

before the end of surgery, the patients received a validated

intravenous analgesic regimen [12] that included morphine

0.05 mg/kg, diclofenac 75 mg, and/or dipyrone 2 g.

In the postoperative care unit, patients stating that they

had moderate or severe pain received intravenous mor-

phine (3 mg q10 min). Morphine was put on hold if there

was moderate/severe nausea or vomiting, which was trea-

ted with 4 mg of ondansetron. The morphine titration was

stopped in patients with no response to verbal commands.

The plastic surgeon in charge prescribed, ad libitum, one

of the following analgesic treatments: Winadeine F� 2

tablets po q8h (acetaminophen 500 mg plus codeine

30 mg; Sanofi Aventis, Paris, France); Zaldiar� 2 capsules

po q8h (acetaminophen 325 mg plus tramadol 37.5 mg;

Grunenthal, Aachen, Germany); Sinalgen� 1 tablet q8h

(acetaminophen 500 mg plus hydrocodone 5 mg; Grunen-

thal). Patients were allowed to take ibuprofen 200 mg or

diclofenac 25 mg for analgesic rescue only.

Randomization, allocation, and blinding

Pregabalin and placebo capsules were identical (white and

green) in appearance; a capsule-in-capsule technique was

used for pregabalin; placebo capsules were flour-filled.

Bottles of ten capsules were prepared and tagged with an
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alphanumeric code by a nurse (L.D.), who randomized

treatments based on a computer-generated sequence. We

used simple randomization with 1:1 allocation. The bottles

were supplied to the surgical centers and subsequently to

the patients during the preoperative anesthesia visit.

Nobody but the nurse knew the sequence and content of the

bottles; L.D. did not participate in the outcomes assessment

or data collection. Nobody, except for her, was aware of

the interventions administered to each patient.

Outcomes assessment

Patients were followed at 2, 24, 48, 72, and 96 h after

surgery. Except for the 2-h postoperative time-point eval-

uation, all outcomes assessments were performed by tele-

phone calls. The primary outcome was the reported

movement-evoked pain, defined as a transitional movement

from the supine to the sitting position, using a 0–10

numerical rating scale. Secondary outcomes included

reported pain score at rest; incidence of moderate to severe

pain; and incidence of nausea, vomiting, and somnolence;

as well as the postoperative analgesic requirement. For data

analysis in this trial, the doses of the opioids prescribed

were converted to morphine equivalents [13, 14]. Based on

the aforementioned publications, 30 mg of codeine,

37.5 mg of tramadol, and 5 mg of hydrocodone are

regarded as equivalent to 3, 3.75, and 5 mg of oral mor-

phine, respectively. Meta-analyses have demonstrated,

based on the number needed to treat (NNT), that these

opioids are equally effective [15–17]. Ibuprofen and dic-

lofenac have also been demonstrated to be equally effective

[18, 19]. The protocol included the outcome ‘‘return to

activities of daily living’’; however, a significant number of

participants were on medical leave, which introduced bias.

Sample size

The sample was calculated based on the alternative

hypothesis that the addition of pregabalin to an already

established multimodal analgesic regimen would signifi-

cantly reduce pain. Based on our experience, we assumed

an incidence of moderate to severe pain in the placebo

group of 40 % in the first 24 h; we calculated that a sample

of 48 patients per arm would provide 80 % power (alpha

level of 0.05) to detect a pain reduction incidence of up to

20 % favoring the pregabalin group. No interim analysis

was planned. We initially calculated the sample size

required to find a difference of at least 2 points on a 0–10

pain scale, assuming 6/10 (standard deviation of 3) in the

placebo group and 4/10 (standard deviation of 3) in the

pregabalin group; however, based on this calculation,

fewer patients (44 per group) were required.

Statistical analysis

We have expressed the pain scores (non-normally distrib-

uted) as medians and inter-quartile ranges. The association

of treatment and its interaction with time and continuous

outcomes (pain scores, medication dose) were analyzed

with the use of mixed models. An inter-patient random

effect was used, combined with an intra-patient autore-

gressive correlation structure that decreases with increasing

lags between measures. In the model, in addition to treat-

ment and time and treatment-time interaction, a number of

covariates (age, body mass index [BMI], type of surgery)

were also used as potential confounders. Dichotomous

outcomes were analyzed using generalized estimating

equations (using a binomial distribution for the outcome

and a logit link function). As with the continuous out-

comes, an intra-patient autoregressive correlation structure

was used. The statistician (N.M.) was blinded to treatment

allocation.

Results

Recruitment and retention of patients

Figure 1 shows the flow chart outlining the recruitment and

retention of the study patients. Three hundred and ninety-

seven patients were screened for the trial.

Demographic and clinical variables

Table 1 shows that the groups were comparable with

respect to age, BMI, smoking, history of postoperative

nausea/vomiting, and surgical time. Almost one-third of

the patients who completed the study (31/99) had a com-

bined liposuction with augmentation mammoplasty or

abdominoplasty.

Effect of treatments

The primary analysis for the 99 study completers showed

that the pain scores were not normally distributed at rest or

with movement throughout the trial, so our main results are

reported as medians and interquartile ranges (IQRs). Even

assuming a normal distribution, our findings showed no

differences in movement-evoked pain scores (see Table 2).

Notably, a median movement-evoked pain score of 3/10

was reached at 72 h in both groups; however, based on

categorical pain score, 12/50 patients in the pregabalin

group and 14/49 in the placebo group were still reporting

moderate or severe movement-evoked pain at the same

time point. On the last observation day, 4 days after the
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surgery, 14 % of the pregabalin and 10.2 % of the placebo

group had persistent moderate/severe pain (see Table 2).

We found no differences between the groups in post-

operative opioid consumption (p = 0.95; see Table 2) or in

nonsteroidal anti-inflammatory drug (NSAID) use (p =

0.45; see Table 2). Of note, the cumulative incidences of

nausea (18/50 vs. 14/49; p value 0.276); vomiting (12/50

vs. 12/49; p value 0.955); antiemetic requirement (18/50

vs. 13/49; p value 0.314); and somnolence (9/50 vs. 6/49;

p value 0.429) were similar in the pregabalin and placebo

groups.

Discussion

In this clinical trial, adding pregabalin to a multimodal

regimen for postoperative pain management after cosmetic

surgery showed no difference in the primary outcome of

movement-evoked pain scores as compared with the pla-

cebo group. The groups remained comparable even after

multiple analyses for potential confounders such as age,

BMI, or type of surgery (liposuction alone versus lipo-

suction ? mammoplasty versus liposuction ? abdomino-

plasty). We also found no differences in analgesic

requirements or adverse effects.

Our analgesic regimen included, in addition to an opioid,

analgesics such as dexamethasone [20], NSAIDs [21], local

anesthetic injections [22], and acetaminophen [23, 24] that

have been demonstrated, by meta-analyses, to exert signifi-

cant pain control and clinically relevant opioid-sparing

effects. Our experience has also demonstrated the benefit of

dexamethasone as a means of decreasing the incidence

of long-term sensory abnormalities after augmentation

Assessed for eligibility (n= 397)) 

Excluded (n=287) 
♦ Meeting exclusion criteria (n=39) 
♦ Declined to participate (n= 85) 
♦ Research team was not present during 

the preoperative visit (n=156) 
♦ Patient preferred an open prescription of 

pregabalin (7) 

Analysed (n=50)

2 Discontinued the treatment: one due to 
severe drowsiness and the other due to 

dizziness. 

Allocated to pregabalin (n=55) 
♦ Received allocated intervention (n=52)

♦ Refused to participate (n=3)

5 discontinued the treatment: one due to 
severe nausea and vomiting and 4 due to lack 

of benefit. 

Allocated to placebo (n=55) 
♦ Received allocated intervention (n=54)

♦ Refused to participate (n=1)

Analysed (n=49) 

Randomised (n=110) 

Fig. 1 Trial profile

Table 1 Demographic characteristics of the patients

Placebo

group

(n = 49)

Pregabalin

(n = 50)

Age, years, mean (SD) 34.3 (9.81) 32.8 (8.73)

BMI, mean (SD) 24 (2.98) 23.59 (3.08)

Surgical time (min), mean (SD) 206.73 (67.61) 218.5 (80.9)

Smokers 7/49 12/50

History of PONV 8/49 9/50

Motion sickness 10/49 12/50

Liposuction only 36 32

Liposuction ? mammoplasty 6 15

Liposuction ? abdominoplasty 7 3

BMI Body mass index, PONV postoperative nausea/vomiting
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mammoplasty [25]. The tumescent technique did not include

lidocaine, given the potential risk of late toxicity already

documented by Klein and Kassarjdian [26].

A recent systematic review evaluated the efficacy and

safety profile of pregabalin in acute pain based on 18

published trials [11]. The authors of that review concluded

that any daily dose between 50 and 300 mg was effective

for rest pain; however, for movement-evoked pain, at least

225 mg/day would be required. When we started our study

in 2006, there were no published trials on the use of pre-

gabalin for acute pain, although 150 mg bid had been

proven to be safe and effective for neuropathic pain [27].

The minimum dose of pregabalin required for acute pain is

still difficult to pinpoint, given that the meta-analysis [11]

of the higher recommended dose, 600–750 mg, including

data from 4 trials, failed to demonstrate a significant effect.

We observed that our trial’s sample size did not differ from

the sample size of those trials that did reach statistical

difference. Furthermore, three positive but non-multimodal

studies used our chosen regimen, 150 mg/day, and these

have been recently published [28–30].

A publication bias [31] favoring positive trials is feasi-

ble given that we identified three negative clinical trials

that were supported by Pfizer but have not been published

yet: one study including 487 patients evaluated pregabalin

for acute pain after hysterectomy (http://www.clinicalstudy

results.org/documents/company-study_11355_0.pdf; acce-

ssed on 8 December 2011); in another study, 413 patients

received pregabalin for inguinal herniorrhaphy (http://www.

clinicalstudyresults.org/documents/company-study_10223_

0.pdf; accessed on 8 December 2011); and in the last one, 292

patients received pregabalin for pain treatment after knee

arthroplasty (http://www.clinicalstudyresults.org/documents/

company-study_9843_0.pdf; accessed on 8 December

2011). We believe that the conclusions of the aforemen-

tioned systematic review [11] would change if it had inclu-

ded the data of these studies.

The same review highlighted that pregabalin can decrease

opioid consumption. As we know, an opioid-sparing effect is

a surrogate endpoint that is clinically significant only when a

concomitant decrease in opioid-related side effects such as

constipation, respiratory depression, urinary retention, pru-

ritus, nausea, vomiting, or sedation, is detected [32]. Gaba-

pentin decreases the incidence of postoperative vomiting

with a number-needed-to-treat (NNT) of 11 [33]; however,

pregabalin can induce similar effects only when antiemetic

prophylaxis is omitted [11]. On the other hand, NSAIDs

decrease the chance of sedation with an NNT of 27 [21], but

gabapentin increases the frequency of sedation with an NNT

of -5 [32]. We calculated the NNT for sedation/somnolence

based on the data reported by the above review [11] and we

found an NNT of -31 for a daily dose of 150 mg pregabalin

(non-significant given that the confidence interval was

between positive and negative values). Of note, analysis of

the data of the trials using between 225 and 300 mg pre-

gabalin [11] showed that the chance of sedation would

increase with an NNT of -10 (-5 to -42). In other words,

increasing the dose of pregabalin can decrease the pain scores

but can also increase the chance of sedation.

One of the limitations of our trial is that our postoper-

ative assessments were completed by telephone interviews;

so we cannot confirm that our patients took all the study

Table 2 Pain scores and analgesic requirements

2 h 24 h 48 h 72 h 96 h

Pregabalin Placebo Pregabalin Placebo Pregabalin Placebo Pregabalin Placebo Pregabalin Placebo

Median pain

scores (IQR)

6 (5–8) 6 (5–7) 5 (4–7) 5 (4–7) 4 (3–6) 4 (3–6) 3 (2–5) 3 (2–5) 2 (1–3) 2 (1–3)

Dynamic moderate

or severe pain

37/50 36/49 31/50 36/49 24/50 21/49 12/50 14/49 7/50 5/49

Rest moderate

or severe pain

24/50 18/49 11/50 15/49 6/50 10/49 2/50 5/49 2/50 1/49

Mean pain

scores (SD)a
6.1 (2.30) 5.6

(2.25)

5.3 (2.68) 5.4

(2.34)

4.2 (2.40) 4.2

(2.12)

3.1 (2.13) 3.1

(2.01)

2.3 (1.97) 2.1

(1.77)

Median (IQR)

morphine

equivalent

request (mg)

6 (3–9) 6 (3–9) 7.5 (0–12) 6 (0–12) 5.5 (0–12) 8 (0–12) 5.5 (0–12) 6 (0–12) 0 (0–6) 6 (0–12)

Median NSAID

request (# tablets)

b b 6 (4–6) 6 (2–6) 5 (3–6) 6 (3–6) 4 (2–6) 4 (2–6) 4 (2–6) 4 (2–6)

IQR Interquartile range, NSAID nonsteroidal anti-inflammatory drug
a Although this value was calculated, pain scores were not normally distributed
b Pain management using intravenous morphine; NSAID tablets were ibuprofen 200 mg or diclofenac 25 mg
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medications as ordered. Serum measurements of pregabalin

were not considered. Another limitation is the lack of

homogeneity in the postoperative analgesic prescriptions;

however, we believe that calculating the morphine equiv-

alents is a reliable approach and is valuable for the external

validity of the results.

The analgesic properties of pregabalin should be eval-

uated in future studies including specific populations that

have contraindications for common analgesics or even

opioids. Opioid abusers are another population that could

potentially benefit from the use of perioperative pregabalin.

This study did not demonstrate an analgesic effect of

pregabalin when it was added to a multimodal analgesic

regimen following cosmetic surgery.
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