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morphine consumption at 6, 12, and 24 h postoperatively. 
The two groups also did not differ in time to first analgesic 
rescue, pain scores at rest and on movement, and side effects.
Conclusion A single preoperative dose of pregabalin 
150 mg did not reduce 24-h postoperative morphine con-
sumption or pain scores or prolong the time to first analgesic 
rescue in spinal anesthesia with intrathecal morphine.

Keywords Pregabalin · Acute pain · Postoperative pain · 
Spinal anesthesia · Hysterectomy

Introduction

Multimodal analgesia combining various analgesics plays 
an important role in acute postoperative pain management 
due to its potential to reduce opioid consumption and mini-
mize opioid side effects [1, 2]. Pregabalin is a structural 
analogue of gamma-aminobutyric acid (GABA) that binds 
potently to the  alpha2-delta subunit of presynaptic, voltage-
dependent calcium channels. It modulates the calcium influx 
at nerve terminals, resulting in the reduced release of several 
neurotransmitters [3]. The Food and Drug Administration 
has approved pregabalin as a medication for neuropathic 
pain and fibromyalgia as well as an adjunctive therapy for 
seizure and anxiety disorder [4]. In recent years, multiple 
meta-analyses have suggested that preoperative pregabalin 
is an effective adjunct for postoperative analgesia in terms 
of opioid-sparing effect and improved pain scores [5–8]. 
However, doses and administration regimens are still to be 
determined at the expense of some increased adverse effects.

Previous studies of the application of preoperative prega-
balin in abdominal hysterectomy performed under general or 
spinal anesthesia reported a reduction in opioid consumption 
at 24 h [9–12] as well as a prolonged time to first analgesic 

Abstract 
Purpose To determine if preoperative pregabalin could 
decrease 24-h postoperative morphine consumption after 
spinal anesthesia with intrathecal morphine compared with 
placebo.
Methods A randomized, double-blind, controlled trial was 
performed in the tertiary care center. Patients aged between 
18 and 65 years who were American Society of Anesthesi-
ologists class I–II and scheduled for abdominal hysterectomy 
with or without salpingo-oophorectomy were randomly allo-
cated to a placebo or a pregabalin group. Patients received 
pregabalin 150 mg or placebo 1 h prior to anesthesia. Spinal 
anesthesia was achieved with 0.5% hyperbaric bupivacaine 
with morphine 0.2 mg. Intravenous patient-controlled anal-
gesia morphine was provided postoperatively. Postopera-
tive morphine consumption at 6, 12, and 24 h, time to first 
analgesic rescue, pain scores, adverse effects, and patient 
satisfaction were evaluated at 24 h after the operation.
Results One hundred twenty-five patients were recruited 
and 119 patients (placebo N = 58, pregabalin N = 61) were 
included in the analysis. Forty-seven (81.0%) patients in the 
placebo group and 53 (86.9%) patients in the pregabalin 
group required morphine in the first 24 h. Median [IQR] 
24-h morphine consumption was 4.0 [1.8, 10.0] mg in the 
placebo group and 5.0 [2.0, 11.0] mg in the prebagalin 
group, p = 0.60. There were no differences in cumulative 
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rescue in spinal anesthesia [13, 14]. Intrathecal morphine 
is a well-known potent adjunct to spinal anesthesia, but the 
use of perioperative pregabalin in the context of intrathecal 
morphine has not been investigated. Due to the lack of data, 
we chose to investigate single-dose preoperative administra-
tion of pregabalin instead of multiple postoperative admin-
istration. We hypothesized that the administration of preop-
erative pregabalin in abdominal hysterectomy under spinal 
anesthesia with intrathecal morphine would decrease opioid 
consumption during the first 24 h postoperatively. Secondary 
outcomes were time to first analgesic rescue and potential 
adverse effects.

Materials and methods

Study center and population

This double-blinded randomized controlled trial was con-
ducted at the Faculty of Medicine, Siriraj Hospital, Mahidol 
University, Bangkok, Thailand, which is a tertiary care 
center. This trial was registered at http://www.ClinicalTri-
als.gov: NCT02285010. After institutional review board 
approval (Si594/2014, 14 October 2014), patients who were 
scheduled to undergo abdominal hysterectomy with or with-
out salpingo-oophorectomy under spinal anesthesia were 
recruited for participation. Female patients aged between 
18 and 65 years who were American Society of Anesthesi-
ologists physical status I–II were included. Patients agreed 
and understood how to use intravenous patient-controlled 
analgesia (IV-PCA). Exclusion criteria were a known or sus-
pected allergy to gabapentinoids or any medications used 
in the study; a history of chronic usage of analgesic drugs, 
a psychiatric medication, or alcohol or drug addiction; or a 
diagnosis of kidney disease (creatinine clearance <60 mL/
min/1.73 m2), liver disease, seizures, or a psychiatric dis-
order. Patients were admitted and approached 1 day prior 
to surgery by the research investigators (SS and PC). After 
discussing their participation and obtaining their written 
informed consent, the patients were enrolled in the study.

Randomization

The patients were randomly allocated to a pregabalin 
(150 mg) group or a placebo group by computer randomi-
zation in blocks of 10. Trial capsules were compounded and 
prepared by the Siriraj Hospital Pharmacy Department; they 
looked identical, were sealed in opaque individual packages, 
and were labeled with the appropriate randomization num-
bers. Randomization codes were concealed from patients, 
nurses, surgeons, anesthesiologists, recovery room person-
nel, and investigators until the end of the study.

Intervention

The appropriate study capsule was given to each patient 
60 min prior to the start of anesthesia by a nurse who was 
blinded to the patient group assignments. After standard 
monitoring was carried out, including electrocardiography 
(ECG), noninvasive blood pressure, and pulse oximetry ,  
each patient was preloaded with Ringer’s lactate solu-
tion 15 mL/kg. Spinal anesthesia was achieved with 0.5% 
hyperbaric bupivacaine and morphine 0.2 mg (total volume: 
3.0–3.6 mL). If needed, the patient could be sedated with 
fentanyl 1–2 mcg/kg IV and/or pethidine <1 mg/kg IV and/
or midazolam 0.02–0.07 mg/kg IV and/or propofol infusion 
4–8 mg/kg/hr. In cases of prolonged surgery, the anesthesi-
ologist could convert to general anesthesia provided that the 
agent was within the aforementioned dosage, including vola-
tile anesthetic agents. Withdrawal criteria were (1) a change 
in the treatment plan such that the patient did not undergo 
abdominal hysterectomy or spinal anesthesia and (2) fail-
ure of spinal anesthesia such that the required anesthetic 
level could not be achieved or the level was inadequate for 
surgery. In the post-anesthesia care unit, IV-PCA (Sapphire 
pump, Q CORE Medical Ltd., Israel) with morphine was 
set to deliver 1 mg with a 5-min lockout interval and a 4-h 
limit of 35 mg. Other nonsteroidal anti-inflammatory drugs 
(NSAIDs) and local anesthetic infiltration were prohibited. 
As soon as a patient was able to accept a liquid diet, aceta-
minophen 500 mg PO every 6 h was initiated.

Outcome

The primary outcome of this study was postoperative 
cumulative morphine consumption at 24 h. The second-
ary outcomes were measured up to 24 h after operation 
and included time to first analgesic rescue, pain scores, and 
side effects. Accumulative morphine consumption and pain 
scores were measured at 6, 12, and 24 h. Pain scores at rest 
and on movement were measured by an 11-point numeri-
cal rating scale (NRS, 0 = no pain, 10 = worst possible 
pain). Side effects, including pruritus, dizziness, visual dis-
turbance, nausea, vomiting, and patient satisfaction, were 
measured after 24 h on a 4-point scale (no, mild, moder-
ate, severe). Heart rate, respiratory rate, oxygen saturation, 
and sedation score (scored on a 5-point scale: 0 = awake, 
1 = mild sleepiness, 2 = moderate sleepiness, easy to arouse, 
3 = extreme sleepiness, difficult to arouse, S = sleep) were 
monitored hourly by nurses.

Power analysis

The required sample size was calculated based on Niruthis-
ard’s study, which showed that the mean (SD) 24-h morphine 
consumption in Thai patients who underwent abdominal 
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hysterectomy under spinal anesthesia with intrathecal mor-
phine 0.2 mg was 13.1 (12.7) mg [15]. We anticipated a 50% 
reduction in morphine consumption at 24 h postoperatively 
[9]. Assuming an alpha value of 0.05, the required sample 
size was calculated to be 60 patients in each group for a 
power of 80%.

Statistical analysis

Patient demographics and characteristics were expressed as 
number and percentage, median (interquartile range), and 
mean (standard deviation, SD), and were analyzed using the 
chi-square test for categorical variables and the independ-
ent t test for normally distributed continuous variables. The 
Mann–Whitney U test was used to analyze continuous vari-
ables that were not normally distributed: cumulative mor-
phine consumption, time to first analgesic rescue, and blood 
loss. Dot–box graphs were analyzed using Tukey’s hinges 
method. The survival as a function of time to first analge-
sic rescue was analyzed using the Kaplan–Meier estimator. 
Ordinal variables such as side effects were analyzed using 
the chi-square test for trend. These statistical analyses were 
performed using PASW Statistics (SPSS) for Windows ver-
sion 18.0 (SPSS Inc., Chicago, IL, USA).

Result

Patients, surgical, and anesthesia characteristics

We approached 142 patients between December 2014 
and January 2016. Of these, 17 patients were found to be 
ineligible or they declined to participate, which resulted in 
the recruitment of 125 patients into the study. Six patients 
were withdrawn from analysis after randomization due to 
a change in surgical or anesthesia intervention: one from 
the pregabalin group and five from the placebo group. Two 
patients had a myomectomy instead of a hysterectomy, and 
four patients received general anesthesia due to a large tumor 
size, a difficult surgical approach, or at the surgeon’s request. 
No patient was withdrawn due to failed spinal anesthesia or 
refusal. Consequently, 119 patients (placebo N = 58, pre-
gabalin N = 61) were included in the final analysis (Fig. 1).

Patient characteristics and intraoperative data, including 
anesthesia-related and surgical information, are presented 
in Table 1. It is evident that there was no difference in these 
parameters between the two groups.

Outcome

The primary outcome was 24-h morphine consumption, 
which was analyzed using the Mann–Whitney U test. Forty-
seven (81.0%) patients in the placebo group and 53 (86.9%) 

patients in the pregabalin group required IV-PCA morphine 
in the first 24 h. The results indicated that there was no dif-
ference in cumulative morphine consumption between the 
placebo and pregabalin groups at 6, 12, and 24 h postop-
eratively. At 24 h, median [IQR] morphine consumption 
was 4.0 [1.8, 10.0] mg in the placebo group and 5.0 [2.0, 
11.0] mg in the prebagalin group, p = 0.60. The mean (SD) 
24-h morphine consumption was 7.4 (8.4) mg in the placebo 
group and 8.0 (8.8) mg in the pregabalin group (difference: 
−0.6; 95% confidence interval was −3.8 to 2.5). Time to 
first analgesic rescue did not differ between the two groups 
(Table 2; Figs. 2, 3). Pain scores at rest and on movement 
did not differ between the two groups at 6, 12, and 24 h 
(Table 3; Figs. 4, 5).

Fig. 1  CONSORT 2010 diagram of patient enrollment, study flow, 
and analysis

Table 1  Patient characteristics and intraoperative data

The data are presented as mean ± SD, median  [P25,  P75], or number 
(%)
BMI body mass index, ASA American Society of Anesthesiologists

Clinical parameters Placebo
(n = 58)

Pregabalin
(n = 61)

p value

Age (year) 46.4 ± 6.1 45.9 ± 5.3 0.57
Weight (kg) 60.6 ± 10.7 61.7 ± 10.1 0.56
Height (cm) 156.0 ± 5.5 157.7 ± 4.6 0.07
BMI (kg/m2) 25.0 ± 4.7 24.8 ± 3.9 0.85
ASA physical status 0.08
 I 35 (60.3%) 27 (44.3%)
 II 23 (39.7%) 34 (55.7%)

Anesthetic time (h) 2.4 ± 0.7 2.4 ± 0.7 0.10
Operative time (h) 1.8 ± 0.6 1.8 ± 0.7 0.90
Blood loss (mL) 150 [60, 250] 150 [100, 255] 0.66
Volume of bupivacaine 

(mL)
3.4 ± 0.2 3.4 ± 0.2 0.70

Intraoperative events
 Bradycardia 0 (0) 3 (4.9) 0.24
 Hypotension 40 (69.0) 47 (77) 0.32
 Others 4 (6.9) 5 (8.2) 1.00
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Side effects and patient satisfaction

No statistically significant difference was observed between 
the groups in terms of pruritus, dizziness, visual disturbance, 
nausea, vomiting, and patient satisfaction (Table 4). There 
were no apparent clinically relevant differences between the 
groups in sedation scores at 6, 12, and 24 h following sur-
gery (Table 5).

Discussion

The use of pregabalin 150 mg preoperatively in patients 
undergoing abdominal hysterectomy with or without sal-
pingo-oophorectomy under spinal anesthesia with intrathe-
cal morphine and postoperative oral acetaminophen did not 
lead to greater analgesic efficacy compared to the placebo 
group in terms of postoperative morphine consumption, time 
to first analgesic rescue, and pain scores at rest and on move-
ment at 6, 12, and 24 h. Side effects and patient satisfaction 
were also similar for the two groups. These results differed 
from those of a previous meta-analysis, which indicated that 
pregabalin reduced 24-h morphine consumption and 24-h 
pain scores in gynecologic surgery, open hysterectomy, lapa-
roscopic cholecystectomy, orthopedic surgery, spine surgery, 
and miscellaneous procedures [8]. Categorized by surgical 
model, pregabalin 150–300 mg/day decreased 24-h opioid 
consumption in both pronociceptive and nonpronociceptive 
pain surgical models [6]. Categorized by dose and admin-
istration regimen, pregabalin at any of the doses considered 
(≤75, 100–150, and 300 mg) resulted in a reduction in 24-h 
morphine consumption; there was also no significant differ-
ence in pain outcome between single or multiple doses [7]. 
According to the aforementioned meta-analyses, single pre-
operative pregabalin 150 mg is an effective dose for postop-
erative pain control after abdominal hysterectomy. However, 
those studies did not monitor choice of anesthesia (general 

Table 2  A comparison of analgesic consumption and time to first 
analgesic rescue in patients who required morphine within 24 h

The data are presented as median  [P25,  P75]

Variables Placebo
(n = 47)

Pregabalin
(n = 53)

p value

Cumulative morphine consumption (mg)
 At 6 h 1.0 [0.0, 3.3] 0.0 [0.0, 2.0] 0.25
 At 12 h 1.0 [0.0, 4.0] 1.0 [0.0, 4.5] 0.76
 At 24 h 4.0 [1.8, 10.0] 5.0 [2.0, 11.0] 0.60

Time to first analge-
sic rescue (h)

4.6 [2.1, 23.9] 7.7 [2.5, 23.7] 0.10

Fig. 2  A comparison of cumulative morphine consumption (mg) 
within 24 h

Fig. 3  Survival as a function of time to first analgesic rescue 
(p = 0.10)

Table 3  A comparison of pain scores between the two groups

The data presented as median  [P25,  P75]
NRS numerical rating scale

Pain score Placebo
(n = 58)

Pregabalin
(n = 61)

p value

NRS at rest (h)
 6 2.0 [0.0, 4.0] 2.0 [0.0, 3.0] 0.66
 12 2.0 [0.0, 4.0] 2.0 [0.0, 3.0] 0.78
 24 2.0 [0.0, 4.0] 2.0 [0.0, 3.0] 0.33

NRS at movement (h)
 6 4.0 [2.0, 6.0] 3.0 [2.0, 5.0] 0.65
 12 3.0 [2.0, 6.0] 3.0 [2.0, 5.0] 0.92
 24 4.0 [2.0, 6.0] 4.0 [3.0, 5.0] 0.75



865J Anesth (2017) 31:861–868 

1 3

Fig. 4  A comparison of 
numerical rating scores at rest

Fig. 5  A comparison of numer-
ical rating scores at movement
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vs regional anesthesia) or the use of analgesic adjuncts such 
as nonsteroidal anti-inflammatory drugs (NSAIDs) and 
intrathecal morphine.

Our result differed from previous studies which focused 
on surgeries conducted under spinal anesthesia and showed 
a reduction in postoperative narcotic administration and a 
prolongation of time to first analgesic rescue in abdominal 
hysterectomy [13, 14], gynecologic surgery [16], vaginal 
hysterectomy [17], and urogenital surgery [18]. Intrathecal 
morphine is a potent analgesic adjunct that may influence the 
opioid-sparing effect of pregabalin. Our results are consist-
ent with Niruthisard’s study, in which it was found that pre-
gabalin 150 mg or celecoxib 400 mg or both did not reduce 

24-h postoperative morphine consumption after total knee 
arthroplasty under spinal anesthesia with intrathecal mor-
phine 0.2 mg [19]. Gabapentin, a predecessor of pregabalin 
that binds to the same receptor, did not reduce 24-h opioid 
consumption after cesarean section under spinal anesthesia 
with intrathecal morphine 0.1 mg in two studies [20, 21]. 
In both studies, each patient received ketorolac 30 mg IV 
and an acetaminophen suppository at the end of the sur-
gery; moreover, in Monks’ study, oral diclofenac 50 mg was 
provided every 8 h and acetaminophen 1 gm every 6 h for 
72 h. The addition of oral pregabalin to intrathecal morphine 
resulted in neither a reduction in opioid consumption nor a 
prolonged time to first analgesic rescue, as expected.

The results for perioperative pregabalin in the context of 
multimodal analgesia are inconsistent. Pregabalin 150 mg 
reduced 24-h opioid consumption after total knee arthro-
plasty under general anesthesia with celecoxib 400 mg 
preoperatively and 200 mg every 12 h until discharge and 
periarticular injection, p = 0.009 [22]. On the other hand, a 
study [23] compared pregabalin 75 and 150 mg and placebo 
in abdominal hysterectomy under general anesthesia, and 
found no difference in 24-h morphine consumption. Each 
patient received ketorolac 30 mg IV at the end of surgery 
and naproxen 500 mg PO 12 h after ketorolac administration. 
Another study [24] compared pregabalin 75 mg and 150 mg 
and diazepam 5 mg in gynecological laparoscopic surgery 

Table 4  Side effects and patient satisfaction evaluated at 24 h after 
the operation

The data are presented as number (%)
PONV postoperative nausea and vomiting
a Intraoperative drug administration

Side effects Placebo
(n = 58)

Pregabalin
(n = 61)

p value

PONV  prophylaxisa 34 (58.6) 25 (41.7) 0.07
Pruritus 0.16
 No 7 (12.1) 17 (27.9)
 Mild 35 (60.3) 31 (50.8)
 Moderate 15 (25.9) 10 (16.4)
 Severe 1 (1.7) 3 (4.9)

Dizziness 0.54
 No 18 (31.0) 14 (23.0)
 Mild 31 (53.4) 39 (63.9)
 Moderate 9 (15.5) 7 (11.5)
 Severe 0 (0) 1 (1.6)

Visual disturbance 0.05
 No 51 (87.9) 45 (73.8)
 Mild 7 (12.1) 16 (26.2)
 Moderate to severe 0 (0) 0 (0)

Nausea 0.66
 No 18 (31.0) 23 (37.7)
 Mild 24 (41.4) 21 (34.4)
 Moderate 16 (27.6) 17 (27.9)
 Severe 0 (0) 0 (0)

Vomiting 0.46
 No 31 (53.4) 38 (62.3)
 Mild 10 (17.2) 9 (14.8)
 Moderate 12 (20.7) 8 (13.1)
 Severe 5 (8.6) 6 (9.8)

Patient satisfaction 0.05
 Unsatisfied 0 (0) 0 (0)
 Less satisfied 1 (1.7) 5 (8.2)
 Moderately satisfied 19 (32.8) 25 (41.0)
 Good satisfaction 38 (65.5) 31 (50.8)

Table 5  Sedation scores at 6, 12, and 24 h after the operation

The data are presented as number (%)
0, awake; 1, mild sleepiness; 2, moderate sleepiness, easy to arouse; 
3, extreme sleepiness, difficult to arouse; S, sleep

Sedation score Placebo
(n = 58)

Pregabalin
(n = 61)

p value

At 6 h 0.77
 0 53 (91.4) 53 (86.9)
 1 3 (5.2) 6 (9.8)
 2 0 (0) 0 (0)
 3 0 (0) 0 (0)
 S 2 (3.3) 2 (3.3)

At 12 h 0.90
 0 27 (46.6) 27 (44.3)
 1 1 (1.7) 2 (3.3)
 2 0 (0) 0 (0)
 3 0 (0) 0 (0)
 S 30 (51.7) 32 (52.5)

At 24 h 0.49
 0 57 (98.3) 60 (98.4)
 1 1 (1.7) 0 (0)
 2 0 (0) 0 (0)
 3 0 (0) 0 (0)
 S 0 (0) 1 (1.6)
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and found that pregabalin did not decrease opioid consump-
tion in the recovery room or analgesic requirement in the 
first 24 h. Each patient received ibuprofen 800 mg PO in the 
evening of the day of surgery and the next day. Adding mul-
tiple doses of perioperative pregabalin did not reduce 24-h 
opioid consumption in ankle surgery and total knee arthro-
plasty under a combination of spinal-epidural anesthesia, 
peripheral nerve block, and oral oxycodone/acetaminophen 
[25, 26]. However, perioperative pregabalin was observed to 
be effective in a pronociceptive pain surgical model such as 
spine surgery at reducing analgesic rescue and pain scores, 
even when NSAIDs were implemented in a multimodal anal-
gesia regimen [27, 28]. It is clear that type of surgery [6, 8] 
and dose of pregabalin [7] can influence postoperative anal-
gesic effects, which may suggest that multimodal analgesia 
is another factor that can influence pregabalin efficacy.

Our study did not find any differences in adverse effects 
between the groups. In a meta-analysis of preoperative pre-
gabalin, risk of visual disturbance was reported to be higher 
in a pregabalin group than in a control group (risk ratio 3.11, 
95% confidence interval 1.34–7.21, p = 0.008) [29]. No dif-
ference was reported in sedation, dizziness, or headache 
between the control and pregabalin groups: p = 0.85, 0.56, 
and 0.54, respectively. In terms of nausea and vomiting, 
preoperative pregabalin was associated with a significant 
reduction in PONV (risk ratio 0.53, 95% confidence interval 
0.39–0.73, p = 0.0001). Those authors postulated that the 
antiemetic mechanism is likely multifactorial, arising from 
either the signaling pathway itself or from the reduction in 
narcotic administration. Given the fact that pregabalin poten-
tially has an adverse effect on visual disturbance, is expen-
sive, and shows inconsistent efficacy, appropriate patient 
and operation selection is necessary to maximize analgesic 
efficacy and minimize undesired outcomes.

There are limitations of this study. First, we did not per-
form an intention-to-treat analysis. When the treatment plan 
was changed, the patient was withdrawn from the study. Sec-
ond, we investigated the use of just one preoperative dose of 
pregabalin 150 mg. In the context of multimodal analgesia, 
multiple doses or a larger dose might be beneficial. Third, 
we did not evaluate functional recovery, which is one of 
the factors to consider in the context of early postopera-
tive recovery. The homogeneity of the population and the 
procedure used meant that this study is not generalizable 
to the general population. Future research on perioperative 
pregabalin could focus on the influence of the administra-
tion regimen (single vs. multiple doses of pregabalin) and 
on chronic postsurgical pain. Another area of interest is the 
role of perioperative pregabalin in the context of multimodal 
analgesia.

In conclusion, preoperative single administration of pre-
gabalin 150 mg did not reduce 24-h postoperative morphine 
consumption after abdominal hysterectomy with or without 

salpingo-oophorectomy under spinal anesthesia with intrath-
ecal morphine. No differences were found in regard to time 
to first analgesic rescue, pain scores at rest and movement, 
adverse effects, or patient satisfaction.
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