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ABSTRACT 

Objective: To assess the role of pregabalin as premedication for preoperative sedation and anxiolysis with two different doses 
in laparoscopic cholecystectomy patients. 
Study Design: Quasi-experimental study. 
Place and Duration of Study: Department of Pharmacology and Therapeutics, Army Medical College, Rawalpindi in 
collaboration with Department of Anesthesiology, Combined Military Hospital, Rawalpindi, from Feb to Jul 2019. 
Methodology: A total 96 patients of either gender, aged between 18-60 years with American Society of Anesthesiolo-
gists (ASA) grade I-II, undergoing elective laparoscopic cholecystectomy were enrolled in this study. They were randomly 
divided into three groups having 32 patients each. Group 1 received oral placebo drug, group 2 received oral pregabalin 150 
mg, whereas group 3 received oral pregabalin 300mg with sip of water 90 mins before the induction of general anesthesia. The 
effects of drugs on the patient’s level of sedation and anxiety were evaluated at baseline and before the induction of anesthesia 
using Ramsay Sedation Score and Beck Anxiety Inventory respectively. 
Results: Premedication with pregabalin 150mg and 300mg significantly produced sedation as compared to placebo. Though, 
Pregabalin (300mg) exhibited more sedation than Pregabalin (150mg) but the difference between them was statistically 
insignificant (p=0.33). Preoperative administration of pregabalin was related with anxiolysis, with the most prominent results 
shown by pregabalin 300mg (p<0.00) whereas pregabalin 150mg could not alleviate anxiety and the results were statistically 
insignificant (p=0.05). 
Conclusion: Premedication with Pregabalin 300mg, 90 mins before the induction of general anesthesia is an effective regimen 
to alleviate preoperative anxiety and sedation. 
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INTRODUCTION 

Sedation is defined as the administration of a se-
dative drug to create a state of rest and calmness. Drug 
induced sedation is a state designed to facilitate pro-
cedures and assessment of sedation level of patients 
deals with their levels of sleep or calmness rather than 
their levels of consciousness. Preprocedural and proce-
dural sedation are used to minimize the discomfort 
associated with painful and invasive procedures1. 

Preoperative anxiety is a type of state anxiety 
which arises due to fear of surgical procedure. Preope-
rative anxiety is a real concern for many patients und-
ergoing anesthesia and surgery. Literature reports that 
60-92% of patients experience significant preoperative 
anxiet2. It starts immediately after the surgery is plan-
ned and peaks at a day of surgery. The stress of going 
into surgery and postoperative outcomes, failures and 

complications can create feeling of nervousness and 
anxiety. It potentially alters the patients hemodyna-
mics by increasing circulating Catecholamines, produ-
cing cognitive and psychological discomfort, along 
with increased in body temperature, nausea, sweating, 
increased sense of smell and touch3. Preoperative an-
xiety is strongly correlated to patient’s dissatisfaction 
after surgical procedure. Anesthetists find it challen-
ging on the account of preoperative anxiety that inc-
lude difficult venous access, delayed jaw relaxation 
and coughing during induction of anesthesia and int-
raoperative hemodynamic instability due to autonomic 
fluctuations. This anxiety state also leads to rise in 
plasma Catecholamines level adding in the burden of 
patients’s hemodynamic response4. Literature has sho-
wn that anxious patients undergoing surgery usually 
demand more anesthesia. It will affect the surgery             
as well as the recovery and post-operative outcomes5. 
Furthermore, preoperative anxiety also influences 
pain, stress, anxiety and analgesic requirement in the 
postoperative period which leads to prolong hospital 
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stay. Although benzodiazepines (BZD) are given pre-
operatively to produce sedation and reduce anxiety 
but these are associated with negative effects like ex-
cessive drowsiness, respiratory depression, emergence 
delirium, delay recovery, drug interaction with anes-
thetic drugs and prolonged hospital stay6. Anxiolytic 
premedication is given not only to relieve anxiety but 
it also produces sedation and improved patients satis-
faction level. 

Pregabalin (PGB) is a structural analogue of 
gamma-amino butyric acid (GABA). Literature shows 
that it has anticonvulsant, analgesic, sleep-modulating 
and anxiety relieving properties. It binds to the alpha-
2-delta (α2-δ) auxiliary protein with great affinity. α2-δ 
ligand is involved in the influx of calcium (Ca++) at 
presynaptic voltage-sensitive calcium channels7. PGB 
reduces depolarization-induced Ca++ entry via presy-
naptic Ca++ channels in the central nervous system 
(CNS)8. The release of numerous excitatory neurotrans-
mitters is reduced including glutamate, calcitonin gene 
related peptide (CGRP), norepinephrine (NE) and sub-
stance p, thus producing inhibitory modulation of 
overexcited neurons and returning them to a normal 
level9. It does not produce any effect after binding to 
GABAA, GABAB or BZD receptors. The pharmacoki-
netic profile of PGB is well tolerable after oral adminis-
tration and peak serum concentration is seen after 1 
hour (h) of drug administration10. 

However, few recent research suggests that 
administration of PGB preoperatively is an effective 
approach for preoperative anxiolysis and sedation. 
Only minimal evidence is available in our literature 
related to the sedative and anxiolytic activities of PGB 
in patients undergoing laparoscopic surgery. Hence, 
the present study was designed to evaluate the effects 
of oral PGB on anxiolysis and sedation in patients 
undergoing laparoscopic cholecystectomy. 

METHODOLOGY 

This quasi-experimental study was conducted      
in department of Pharmacology and Therapeutics at 
Army Medical College, Rawalpindi in collaboration 
with Combined Military Hospital (CMH), Rawalpindi. 
Using WHO calculator, sample size was calculated as 
follows: Level of significance (%) = 5, Power of the test 
(%) = 80 and for the detection of clinically meaningful 
reduction in anxiety 20% and 10% dropout rate was 
anticipated11,12, the final sample size was 32 patients in 
each group, which permitted a type I error of α=0.05, a 
type II error of β=0.5. After obtaining approval by 
ethical review committee (ERC) of AMC (CREAM) 

(Ref ltr dated May 3, 2019) and CMH, Rawalpindi, 96 
patients were enrolled in this study via non-probability 
consecutive sampling technique and then simple ran-
dom method was used for allocation of patients in 
study groups.  

Inclusion Criteria: Patients of either gender, aged 
between 18-60 years with ASA grade I & II undergoing 
elective laparoscopic cholecystectomy were enrolled in 
this study.  

Exclusion Criteria: Patients who had any history of 
drug abuse or were taking any antidepressant, anticon-
vulsants, sedative, hypnotic or antipsychotics were not 
the part of this study. Patients were excluded if they 
had ASA grade III & IV with difficult (Mallampati 
score ≥3) and prolong intubation (>20 sec) or multiple 
attempts (>1 attempts) for laryngoscopy along with 
known drug allergy, had any clinically significant neu-
ropsychiatric conditions, had pregnancy or lactating 
females. 

Patients fulfilling the inclusion criteria were en-
rolled in the study and written informed consent was 
obtained. After explaining the whole study protocol, 
patients were randomly assigned to one of the three 
study groups using lottery method and drugs were 
administered according to following intervention pro-
tocol. Group 1, control group received an oral placebo 
drug, Group 2 received PGB 150 mg orally and Group 
3 received PGB 300mg orally with a sip of water 90 

 
Figure: Participant flow diagram of Group 1 (Placebo); 
Group 2 (PGB 150mg); Group 3 (300mg). 
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mins prior to the induction of general anesthesia. Parti-
cipant flow diagram of this experimental study was 
shown in Figure. 

In the preoperative holding area, the patients 
assessed their level of sedation using Ramsay sedation 
score (RSS) ranging from 1-6 (1, anxious or restless; 2, 
cooperative/oriented; 3, responding to commands; 4, 
brisk response to stimulus; 5, sluggish response to sti-
mulus; and 6, no response to stimulus)11. The high se-
dation score shows increase in sedation level. Anxiety 
status was evaluated via beck anxiety inventory (BAI) 
having 21 descriptive statements that asked about 
anxiety symptoms of patients before surgery. Each sta-
tement was answered against the Likert scale of four 
points: 0=“absolutely not”; 1=“slightly, not bothering 
me too much”; 2=“moderately, its unpleasant, but bea-
rable”; or 3,=“unbearable”12. Adding the sum of 21 sta-
tements showed the total anxiety score of the patient, 
which was between 0-63. Score was further categorized 
into minimum anxiety (Score of 0-10), mild anxiety 
(Score of 11-19), moderate anxiety (Score of 20-30) and 
severe anxiety (Score of 31-63)13. 

Sedation and anxiety level were evaluated before 
receiving the study medication (T0) and before induc-
tion of anesthesia (T1). A uniform anesthetic technique 
was used in all the patients. In OT, patients were given 
Inj. Ondansetron 0.1 mg/kg intravenously (IV). Pre-
oxygenation was done with 100% oxygen (O2) for 3 
mins in all patients, after preoxygenation, anesthesia 
was induce by IV propofol (2 mg/kg), nalbuphine 
chloride (0.1 mg/kg) followed by atracurium (0.15 mg 
/kg), a skeletal muscle relaxant, to facilitate endotra-
cheal intubation14. The anesthesia was maintained with 
atracurium, intermittent positive-pressure ventilation 
(IPPV) N2O:O2-50: 50 and inhalational agent isoflu-
rane at 1.2 Minimum Alveolar Concentration (MAC) 
and Circle system with CO2 absorber. Pneumoperito-

neum was created after insufflation of CO2 and reverse 
trendelenburg position was made to facilitate the ex-
posure of gall bladder. Patients were observed for any 
adverse events perioperatively. At end of surgery, 
isoflurane was discontinued and inspired O2 flow was 
increased. The reversal of neuromuscular blockade 
was carried out with neostigmine 60mcg and glycopyr-
rolate 10 mcg/kg15. 

Data was analyzed in Statistical Package for 
Social Sciences (SPSS) version 23. For the interpretation 
of quantitative variables in demographic data (age & 
BMI), mean ± standard deviation (SD) were calculated. 
Categorical variables in demographic data like gender 
and ASA grade were expressed as frequency and per-
centages (%). Sedation scores were analyzed by Chi-
Square Test whereas anxiety levels were compared via 
Fisher’s Exact Test. The p-value ≤0.05 was studied as 
significant between observations. 

RESULTS 

A total of 96 patients fulfilling the inclusion crite-
ria were enrolled to determine the effect of Pregabalin 
on sedation and anxiety level. The demographic profile 
of all the three study groups were comparable and 
there were insignificant differences among the three 
groups with respect to age, gender, BMI, ASA grade, 
time interval between study drug administration and 
induction of anesthesia. 

The preoperative sedation scores were evaluated 
in each group before premedication (T0) and it was 
comparable in all three groups but the sedation level 
after premedication (T1) significantly improved in 
group 2 & 3 from their baseline score, received PGB 
150mg & 300mg respectively (p-value=0.044 & 0.023) 
(Table-I). On intergroup comparison of sedation score 
after premedication between the three groups, PGB 
150mg and 300mg significantly improved sedation as 

Table-I: Comparison of sedation level within study groups. 

Sedation Score 

Group 1 (Placebo) 
Frequency (%) 

Group 2 (PGB 150mg) 
Frequency (%) 

Group 3 (PGB 300mg) 
Frequency (%) 

Before 
premedication 

(T0) 

Before 
induction 

(T1) 

Before 
premedication 

(T0) 

Before 
induction 

(T1) 

Before 
premedication 

(T0) 

Before 
induction 

(T1) 

1 Anxious/restless 15 (46.87%) 21 (65.62%) 18 (56.35%) 10 (31.25%) 16 (50%) 6 (18.75%) 

2 Cooperative/Oriented 17 (53.12%) 11 (34.37%) 14 (43.75%) 22 (68.75%) 16 (50%) 25 (78.12%) 

3 Responding to commands - - - - - 1 (3.12%) 

4 Brisk response to stimulus - - - - - - 

5 Sluggish response to stimulus - - - - - - 

6 No response to stimulus - - - - - - 

p-value (intra group) p-value = 0.131 p-value = 0.044 p-value = 0.023 

p-value  
(between two groups) 

Gp1 vs Gp2 0.006 
Gp1 vs Gp3 0.001 

Gp2 vs Gp1 0.006 
Gp2 vs Gp3 0.334 

Gp3 vs Gp1 0.001 
Gp3 vs Gp2 0.334 
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compared to placebo (p-value=0.060 & 0.001). Only 
18% patients in PGB 300mg and 31% in PGB 150mg 
group were anxious or restless as compared to placebo 
group having 65% patients in anxious or restless state. 
Though PGB 300mg showed more sedation score than 
PGB 150mg but the difference between the two groups 
were statistically insignificant (Table-I). 

The preoperative anxiety status was evaluated in 
each group before premedication (T0) and it was com-
parable in all three groups but the anxiety level after 
premedication (T1) significantly improved in group 3 
from their baseline score, received PGB 300mg (p-value 
= 0.002) whereas PGB 150mg also alleviated anxiety 
from baseline but it was statistically insignificant (p-
value=0.055) (Table-II). On inter group comparison of 
anxiety score after premedication between the three 
groups, PGB 300mg significantly produce anxiolytic 
effects as compared to PGB 150mg & placebo (p-value 
= 0.016 & 0.002 respectively). Almost 90% patients had 
minimal anxiety in PGB 300 group as compared to 
PGB 150mg and placebo which had 65% and 56% res-
pectively. Whereas the anxiolytic effect of PGB 150    
mg was more than placebo but the difference between 
them were statistically insignificant (p-value=0.304) 
(Table-II). 

DISCUSSION 

Most patients awaiting elective surgery experi-
ence the preoperative anxiety. Sedative premedication 
can effectively alleviate anxiety as well as produce cal-
mness in patients16,17. The use of preoperative BDZs is 
the most common practice to decrease preoperative 
anxiety but they do not have a positive effect on the 
postoperative outcome7. 

Previously preoperative anxiety levels have been 
linked to age, gender, BMI and type and duration of 
surgical procedures, but in our study these demograp-
hic factors like gender, age, duration and type of sur-

gery were comparable and the difference between the 
three groups were insignificant. 

PGB is believed to modulate the activation and 
release of many excitatory neurotransmitters, leading 
to a reduction in levels of anxiety9. Preclinical data has 
shown that PGB possess anxiolytic properties. Althou-
gh few studies on PGB has done in past but the dose 
ranging study using high and low dose of PGB has not 
been conducted in laparoscopic cholecystectomy pati-
ents in Pakistan. Therefore the administration of PGB 
before surgery might be an effective anxiolytic with 
favorable pharmacokinetics and peak plasma concent-
rations are achieved within 1-2 h18. In our study PGB 
was administered 90mins before surgery so that peak 
plasma levels of PGB has achieved and then sedation 
and anxiety levels were assessed19. In 2018, study rev-
ealed that in patients with generalized anxiety disor-
ders (GAD), the chronic use of PGB was significantly 
more effective than the BDZs (diazepam) in improving 
anxiety symptoms20. Recently in 2019 another study 
compared PGB 75mg with Alprazolam 0.5mg and con-
cluded that both drugs had equally reduced anxiety21. 
In our study the highest dose of PGB (300 mg) reduced 
anxiety prominently (p-value<0.05) after premedica-
tion before elective laparoscopic cholecystectomy as 

compared to low dose PGB (150mg) and placebo. 
These results are similar to the results concluded by 
Polat et al, according to him preoperative administra-
tion of PGB produced significant anxiolysis as com-
pared to placebo22. Singh and his colleagues evaluated      
a role of PGB 150mg as premedication and found it 
having anxiolytic properties7. In contrast to this, an-
other study evaluated role of PGB as premedication for 
anxiolysis using 75mg, 150mg and 300 mg but he con-
cluded that all doses of PGB were ineffective in allevia-
ting preoperative anxiety23. This could probably be due 
to short time interval between drug administration and 

Table-II: Comparison of anxiety level within study groups. 

Anxiety Score 

Group 1 (Placebo) 
Frequency (%) 

Group 2 (PGB 150mg) 
Frequency (%) 

Group 3 
Frequency (%) 

Before 
premedication 

(T0) 

Before 
induction (T1) 

Before 
premedication 

(T0) 

Before 
induction (T1) 

Before 
Premedication 

(T0) 

Before 
Induction (T1) 

0-10 Minimal anxiety 20 (62.5%) 18 (56.25%) 13 (40.62%) 21 (65.62%) 16 (50%) 29 (90.62%) 

11-19 Mild anxiety 9 (28.12%) 14 (43.75%) 16 (50%) 11 (34.37%) 14 (43.75%) 3 (9.37%) 

20-30 Moderate anxiety 3 (9.37%) - 3 (9.37%) - 2 (6.25%) - 

31-63 Severe anxiety - - - - - - 

p-value (intra group) p-value = 0.123# p-value = 0.055* p-value = 0.002* 

p-value 
(between two groups) 

Gp1 vs Gp2 0.304# 
Gp1 vs Gp3 0.002* 

Gp2 vs Gp1 0.304# 
Gp2 vs Gp3 0.016* 

Gp3 vs Gp1 0.002* 
Gp3 vs Gp2 0.016* 
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induction of general anesthesia (60 mins) in his study 
protocol. 

PGB is an easily tolerated drug with limited adverse 
effects and low potential for interaction with other drugs. 
Some of the adverse effects reported are somnolence, 
dizziness, confusion, headache and weight gain usually 
after long-term use. The most common adverse effects for 
postoperative patients were dizziness, somnolence, and 
sedation. In our study, we considered its sedative effect as 
an advantage for patients undergoing surgery so we 
included it in our measurements and no other adverse 
effects were reported. 

In our study administration of PGB produce calm-
ness in patients and induced sedation as compared to 
placebo (p-value >0.05). About 150mg and 300mg of PGB 
equally produced sedation with insignificant difference 
between them (p-value >0.05). 

When focusing on perioperative sedation, current 
study revealed a significant difference in Ramsay seda-
tion score (p-value <0.05) when patients receiving sin-gle 
dose of 150mg and 300mg of PGB as compared to control 
group, with patients taking 150mg PGB showed similar 
sedative properties as that of PGB 300mg. Our results 
were consistent with some recent studies compared PGB 
75mg and 150mg and showed better and prolong sedation 
with higher dose of PGB24. Ibrahim et al used PGB as pre-
medication and concluded that administration of PGB be-
fore surgery reduce the consumption of sedatives before 
bronchoscopy25. Another study compared high (300mg) 
and low (150 mg) dose of PGB and stated that both drugs 
equally produced sedation. 

CONCLUSION 

Pretreatment with 150 mg & 300mg of PGB before surgery 
significantly enhanced sedation but 300mg of PGB has promi-
nent anxiolytic effects than 150mg of PGB when given to the 
patients undergoing laparoscopic cholecystectomy. We suggest 
that PGB 300mg may therefore be considered as a possible 
premedicant in patients undergoing elective surgery. However, 
further powered clinical investigations should be done to 
support the current study outcomes.  
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