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  Background:   For coronary artery bypass grafting (CABG) sternotomy should be performed. The pain after surgery is severe and requires 
medical intervention. Use of the analgesics is limited by their side effects and studies suggest that prevention with some medications 
before surgery is effective in controlling the postoperative pain. 
 Objectives:   We investigated the efficacy of pregabalin administration before surgery in the treatment of acute postoperative pain after 
CABG surgery. 
 Patients and Methods:   Sixty patients indicated for elective CABG surgery were randomly allocated to two groups. One group received 
placebo and the other received 150 mg of oral pregabalin before surgery. Heart rates, blood pressure, respiratory rate, intensive care unit 
(ICU) stay duration, morphine consumption, and pain score according to the visual analog scale (VAS) were measured and recorded at 4, 
12, and 24 hours of surgery. 
 Results:   Pregabalin consumption did not alter hemodynamic parameters and was safe in patients after CABG. Its consumption was 
associated with significant reduction in the pain score (P values were 0.035, 0.026, and 0.047 respectively at 4, 12, and 24 hours of surgery). 
Its use was not associated with changes in the morphine consumption at 4, 12, and 24 hours of surgery (P > 0.05). 
 Conclusions:   Premedication with studied dose of pregabalin is effective for the prevention of postoperative pain in patients after CABG 
and has no adverse effects. Trials with other treating schedule and doses of the drug should be performed to determine the best treatment 
plan.  
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 1. Background 
Atherosclerotic narrowing of coronary arteries is a 

common adverse condition that requires medical atten-

tion and in many cases, coronary artery bypass grafting 

(CABG) is indicated for high-risk patients (1-7). In CABGs, 

patients have severe pain during and after surgery due 

to sternotomy. Acute pain after cardiac surgery might 

be visceral, musculoskeletal, or neurogenic in origins 

requiring medical attention (8, 9). Acute pain after sur-

gery is an undesirable outcome of CABG that might turn 

into persistent and debilitating postoperative chronic 

pain (10). It directly correlates with prolonged surgery. In 

a study by Lahtinen et al., 49%, 78%, and 62% of patients 

experienced severe pain at rest, during coughing, and on 

movement, respectively (11). According to the same study, 

31% of patients were having pain upon movement even 

one year after surgery. Management of the condition is 

difficult and most of the patients receive opioids for pain 

relief (9). Due to several known adverse effects of opioids, 

efforts are being made to replace existing drugs with 

newer ones with fewer adverse effects and to develop 

novel approaches for reducing postsurgery pain (12). 

The anticonvulsant pregabalin is indicated for the treat-

ment of peripheral neuropathic pain. Similar to gaba-

pentin, pregabalin is an analog of neurotransmitter gam-

ma-aminobutyric acid (GABA) (13). It mainly acts through 

binding on alpha-2 and delta receptors and acting as an-

tihyperalgesic agent (14). Pregabalin delays or offsets the 

sensitization of dorsal horn neurons, possibly leading to 

augmentation of surgical stimulation that affects chang-

es in the central and peripheral nervous system. Recent 

studies on pregabalin use for reducing postoperative 

pain have revealed its beneficial effects on the preven-

tion of pain as well as altering the neuropathic pain inci-

dence. A systematic review by Clarke et al. on pregabalin 

use in postoperative pain has confirmed its safety and ef-

fectiveness (15). However, another systematic review by 

Chaparro et al. concluded that enough evidences are not 

available to make conclusion whether gabapentin is suit-
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able for prevention of postsurgical pain (10). In addition, 

optimal dose and duration of the treatment cannot be 

recommended because of the heterogeneity of the trials. 

 2. Objectives 
The aim of the current study was to investigate whether 

premedication with pregabalin was effective in the treat-

ment of acute postoperative pain after CABG.

 3. Patients and Methods 

 3.1. Study Design 
A total of 60 patients referred to the Rajaie Cardiovas-

cular, Medical and Research Center, Tehran, Iran. for elec-

tive CABG were recruited in this randomized, controlled, 

double-blinded trial. Patients and examining physicians 

were unaware of the intervention used for the patient 

during study. Patients were randomly allocated to two 

groups: one group was set as control and the second re-

ceived pregabalin. For randomization purpose, we used 

the http://www.randomizer.org online software. Accord-

ing to Sunder et al. study in 2012 that assessed pregabalin 

effect on post-op pain, he found VAS in pregabalin and 

control group 2.02 ± 57 and 2.39 ± 0.61, respectively by 

using online sample size calculator http://www.stat.ubc.

ca/~rollin/stats/ssize/n2.html we calculated 29 cases in 

each group. Finally, we chose the sample size of 30 in each 

group and a total of 60 patients.

Patients were assigned numbers from one to 60 and 

each was randomly assigned either into control or pre-

gabalin groups as defined randomly by the software. 

Patients older than 20 years old who were planned for 

elective CABG with Laryngeal view grade from 1 to 3, ac-

cording to the American Society of Anesthesiologists 

(ASA) guideline on management of the difficult airway 

(16), were included in this study. The anesthesia and sur-

gical techniques were the same for all the patients.

Patients with liver or renal dysfunction, metabolic disor-

ders, and left bundle branch block (LBBB) were excluded 

from study. In addition, patients with indications of emer-

gency surgical operation, those using opioids, patients 

with a history of drug sensitivity or seizures, smokers, and 

those with ejection fraction (EF) < 35% were excluded. Pa-

tients signed informed consent form. Study protocol was 

approved by Institutional Ethics Review Board of the Ra-

jaei Heart Center. Protocol of the study was in compliance 

with Helsinki declaration on ethical principles for medi-

cal research involving human subjects (17). 

 3.2. Treatment Plan and Outcome Measures 
Patients in pregabalin and control groups respectively 

received single dose of 150-mg pregabalin capsules (LYR-

ICA, Pfizer Inc, Germany) and placebo two hours before 

surgery. Severity of pain after 4, 12 and 24 hours were 

measured in patients by a visual analog scale (VAS) and 

recorded (18). Patients having VAS scores > 3 received 0.1 

mg/kg of intravenous morphine up to 8 mg. Background 

data including arterial blood pressure, heart rate, respi-

ratory rate, and time of extubation were recorded.

 3.3. Statistical Analysis 
Numerical data were expressed as mean ± standard de-

viation (SD). As the data showed normal distribution pat-

tern by Kolmogorov-Smirnov test as well as homogeneity 

of variance, group comparisons were made by Student’s 

t test. Chi square test was used to examine differences 

between qualitative data. In all comparisons, statistical 

significance levels were considered at P < 0.05.

 4. Results 
Overall, 60 patients were recruited for this study among 

which 10 (16.6%) were female. Rate of females in pregaba-

lin and control groups were similar and identical to its 

frequency in total patients. Mean age of control and pre-

gabalin groups were 57.9 ± 8.6 and 54.7 ± 8.3 years, respec-

tively (P > 0.05). Although our exclusion criteria was the 

patients age > 20 years, the age of patients ranged from 

35 to 70 years due to occurrence of the coronary artery 

events at older ages. 

 Table 1.   Hemodynamic Parameters of Two Groups of Premedication by Pregabalin and Placebo   a , b  

Variable Pregabalin Group, n = 30 Control Group, n = 30 P Value
 Heart rate 

At 4 hours postsurgery 95.1 ± 8.2 95.0 ± 7.6 0.93

At 12 hours postsurgery 88.5 ± 7.8 86.4 ± 8.2 0.32

At 24 hours postsurgery 79.1 ± 9.6 79.4 ± 8.4 0.92

 Systolic blood pressure 
At 4 hours postsurgery 128.7 ± 19.2 130.9 ± 14.6 0.07

At 12 hours postsurgery 127.6 ± 18.2 124 ± 14.1 0.06

At 24 hours postsurgery 131 ± 14.7 128 ± 12.3 0.09

 Diastolic blood pressure 
At 4 hours postsurgery 83.1 ± 7.2 78.1 ± 8.7 0.09

At 12 hours postsurgery 79.3 ± 6.2 76.1 ± 8.3 0.1

At 24 hours postsurgery 77.5 ± 8.2 75.1 ± 6.5 0.22

 a   Data are presented as Mean ± SD.
 b   Pregabalin was administered as 150 mg capsule once a day.
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 Table 2.   Morphine Consumption in Milligrams  a 

Morphine Usage Pregabalin Group, n = 30 Control Group, n = 30 P Value
 At 4 hours Postsurgery, mg 5.0 ± 0.2 4.9 ± 0.2 0.87

 At 12 hours Postsurgery, mg 4.6 ± 0.8 3.8 ± 0.1.4 0.11

 At 24 hours Postsurgery, mg 3.0 ± 0.1.7 3.1 ± 0.15 0.94

 a   Data are presented as Mean ± SD.

 Table 3.   Duration of Intensive Care Unit Stay in Study Groups   a , b  

Variable Pregabalin Group Control Group P Value
 ICU stay, h 78.8 ± 11.5 79.6 ± 8.1 0.34

 a   Data are presented as Mean ± SD.

 b   Pregabalin was administered as 150 mg capsule once a day.

 Figure 1.  Pain Score of the Patients in Control and Pregabalin Groups.

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

0.00
VAS4                          VAS12                      VAS24

Pregabaline

Control

5.97

6.67

4.00
4.50

1.83

2.40

VAS4, VAS12, and VAS24 are representing pain score according to the visual 

analog scale (VAS) in patients of each group at 4, 12, and 24 hours postsur-

gery, respectively.

According to our results, no hemodynamic changes 

were observed between two groups (P > 0.05) (Table 1). 

Comparison of severity of pain showed significant dif-

ferences between two groups at 4, 12, and 24 hours of 

surgery (Figure 1) (P < 0.05). Morphine consumption did 

not change significantly by using pregabalin. Consump-

tion of morphine was similar between patients receiving 

pregabalin before treatment and those receiving placebo 

(Table 2). ICU stay duration was also similar between two 

groups (P > 0.05) (Table 3).

 5. Discussion 
In the current study, we investigated the effectiveness 

and safety profile of pregabalin vs control group for the 

management of acute pain after CABG. Findings of the 

study showed no significant differences in pain score ac-

cording to the VAS scale between two groups at 4, 12, and 

24 hours of surgery. Moreover, using pregabalin did not 

significantly change the opioid consumption doses. 

Although some studies are advocating the use of prega-

balin before surgery to reduce postsurgical pain, some 

others deny its effectiveness (19, 20). Studies by Joshi et 

al. demonstrated that acute and chronic postoperative 

pain after off-pump CABG in patients receiving prega-

balin, 150 mg two hours prior to induction of anesthesia 

and 75 mg twice daily for two consecutive postoperative 

days, had significantly lowered pain severity at rest and 

upon movement in comparison to control group. In ad-

dition, pregabalin consumption was associated with 60% 

lower rates of tramadol consumption without increasing 

the extubation time (21). In the current study, we used a 

single dose of pregabalin (150 mg) before surgery. As our 

study demonstrated no significant differences between 

two groups, it appears that premedication by itself is not 

sufficient to reduce postsurgical pain. 

A meta-analysis study by Chaparro et al. for evaluation 

of the efficacy of systemic drugs for the prevention of 

chronic pain after surgery by examining the proportion 

of patients reporting pain three months or more after 

surgery, could not approve pregabalin preventive effect 

on postsurgical pain (10). Nonetheless, a similar study 

by Clarke et al. shows that pregabalin was useful in this 

case (15). Our study should be added to the evidence that 

pregabalin might be useful in the management of post-

operative pain when administered at single dose of 150 

mg before surgery. According to the meta-analysis by 

Chaparro et al. (10), ketamine might be more effective in 

management of acute postsurgical pain. Our study is the 

first of its kind examining the possibility of using prega-

balin to prevent postsurgery pain of CABG. Our trial dem-

onstrated significant differences in pain scores between 

placebo and pregabalin when administered at single 

dose of 150 mg before surgery. Considering our findings, 

findings of other studies and safety profile of the drug, 

we recommend examining pregabalin effectiveness with 

different doses and treatment schedules in larger trials 

to define whether it can be used in management of post-

operative pain and to determine a universal dosing and 

administration schedule.
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