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Abstract 
Background: Tracheal intubation is a noxious stimulus that tends to provoke 
a marked sympathetic response which is potentially deleterious in some pa-
tients. Various methods have been used to minimize and attenuate these po-
tentially harmful responses. Aim of the study: The present study compared 
the efficacy and safety of two different doses (150 mg and 300 mg) of oral 
pregabalin premedication on attenuation of the hemodynamic pressor re-
sponse to airway instrumentation, perioperative hemodynamic stability, 
preoperative sedation, and postoperative pain reduction. Patients and me-
thods: This prospective, observational study consisted of 60 adult patients 
scheduled for laparoscopic cholecystectomy. The patients were randomized 
into three groups of 20 patients each. Group I (P0) received an oral placebo, 
group II (P150) received 150 mg of oral pregabalin and group III (P300) re-
ceived 300 mg of oral pregabalin 1 h prior to induction. All patients were as-
sessed for pre-operative sedation, perioperative hemodynamic changes, 
Post-operative pain and analgesic consumption. Results: Regarding the effi-
cacy of the preoperative administration of oral pregabalin, a dose dependent 
attenuation in the increased in heart rate, systolic, and diastolic blood pres-
sure, and mean arterial blood pressure resulting from laryngoscopy and intu-
bation was observed (300 mg > 150 mg), along with a subsequent decrease in 
intraoperative fentanyl supplementation. On anxiolysis, patients were more 
comfortable and asleep in the pregabalin groups as compared with the control 
group, in which more patients were awake and agitated. Post-operative pain 
and analgesic consumption were effectively reduced by (150 mg and 300 mg) 
pregabalin in a dose-dependent manner. Postoperative nausea and vomiting 
were significantly lower with the administration of pregabalin compared with 
the placebo group (P < 0.008). Additionally, pregabalin increased the inci-
dence of dizziness and visual disturbances in a dose-dependent manner. Con-
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clusion: Oral pregabalin premedication adequately sedated patients and atte-
nuated the hemodynamic pressor response to airway instrumentation in a 
dose-dependent manner. Premedicated patients were haemodynamically sta-
ble perioperatively without recovery time prolongation or side effects, except 
dizziness with 300 mg of oral pregabalin. Additionally, oral pregabalin re-
duced postoperative pain and analgesic consumption in a dose-dependent 
manner. 
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1. Introduction 

Endotracheal intubation is one of the most invasive stimuli in anesthesia, partic-
ularly during induction and after tracheal intubation. Laryngoscopy and tracheal 
intubation are an essential part of general anesthesia but severely noxious stimuli 
that induce an intense sympathetic hemodynamic response [1]. Tachycardia and 
hypertension cause an  imbalance in myocardial oxygen supply and demand, 
predisposing patients to ischemia, infarction and heart failure. While this sym-
pathetic response can normally be tolerated  by healthy adults, it can be quite 
hazardous in patients with compromised cardiovascular function. The search for 
an ideal drug to attenuate the pressor response to intubation  has been ongoing 
for several decades [2]. Appropriate premedication, smooth induction and rapid 
intubation would prevent the associated risks and complications of the hemo-
dynamic pressor responses, which may be attenuated pharmacologically. Vari-
ous pharmacological techniques have been evaluated either as premedication or 
during induction to attenuate the adverse hemodynamic response to laryngos-
copy and tracheal intubation, including deepening the anesthesia and, pretreat-
ment with opioids, (beta) blockers, vasodilators and calcium channel blockers 
but with variable results [3]. 

Recently, gamma-amino butyric acid (GABA) analogs pregabalin and gaba-
pentin have gained prominence in various clinical studies, as they can not only 
alleviate perioperative pain but also effectively attenuate the pressor response to 
intubation and produce perioperative sedation and anxiolysis. 

Gabapentin was introduced as an antiepileptic drug in 1993. The most recent 
studies aiming to attenuate the hemodynamic response to laryngoscopy and in-
tubation have focused on the effect of gabapentin [4]. Pregabalin is a lipophilic 
gamma-amino-butyric acid (GABA) analog, that is, absorbed and tolerated well 
after oral administration, with limited side effects. It has no known clinically re-
levant drug interactions. Pregabalin undergoes negligible hepatic metabolism 
and is eliminated by renal excretion. It has been alleged to possess anxiolytic, 
analgesic, and anticonvulsant properties. Recent studies have found that preme-
dication with oral pregabalin could produce dose-dependent reductions in acute 
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(state) anxiety and increases in sedation (sleepiness) before the induction of 
general anesthesia; however few studies on the cardiovascular properties of pre-
gabalin in patients undergoing surgery are present in the literature [5] [6]. Thus, 
this study compared the efficacy and safety of two different doses (150 mg and 
300 mg respectively) of oral pregabalin premedication on attenuation of the he-
modynamic pressor response to airway instrumentation and, perioperative he-
modynamic stability, as well as secondary outcomes, i.e., preoperative sedation, 
acute postoperative pain and analgesics consumption, in patients undergoing 
laparoscopic cholecystectomy. The effect of pregabalin on the hemodynamic re-
sponse to laryngoscopy and intubation may be explained by its inhibitory effects 
on membrane voltage-gated calcium channels. Pregabalin binds potently and 
selectively to the alpha 2 delta subunit of hyper excited voltage-gated calcium 
channels and inhibits the release of several neurotransmitters, such as glutamate, 
noradrenaline, and substance P [7]. It does not interact with GABA receptors. 
However, few data are available in the literature regarding the effect of pregaba-
lin on the cardiovascular system. Pain after surgery has a neuropathic compo-
nent as well as somatic and visceral characteristics, and agents that are effective 
in the treatment of neuropathic pain are effective in reducing central sensitiza-
tion [8]. The efficacy of oral pregabalin in providing postoperative analgesia and 
reducing parenteral analgesic use has been demonstrated in several studies [9]. 

2. Patients and Methods 

Approval was obtained from the local ethics committee, and written informed 
consent was obtained from each patient in this prospective, observational study 
consisting of 60 adult patients scheduled for laparoscopic cholecystectomy in 
Aswan University Hospital from October 2015 to October 2016. Inclusion cri-
teria: Age between 20 and 60, both genders, ASA physical status I and II, and 
airway: Mallampatti Grade I and II for orotracheal intubation only. Exclusion 
criteria: History of allergy to pregabalin, anticipated difficult intubation, laryn-
goscopy exceeding 20 s with normal airway, second attempt for intubation in 
normal airway, and patients on sedatives, hypnotics, and analgesics for chronic 
pain.  

Patients were randomly allocated to one of three groups of 20 patients each by 
a computer-generated random table. Group allocations were performed by an 
anesthetist who was unaware of the study protocol. 
 Group I received a placebo (P0). 
 Group II received 150 mg pregabalin (P150). 
 Group III received 300 mg pregabalin (P300). The placebo and pregabalin 

were administrated orally with sips of water approximately 1 h before the 
induction of general anesthesia.  

The level of sedation was assessed using the Ramsay sedation scale (RSS) done 
premedication, at 1 h after medication, during postoperative recovery, and 2 h, 4 
h, 6 h and 24 h thereafter. 
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1) Anxious, agitated or restless. 
2) Co-operative, oriented and tranquil.  
3) Responds to command. 
4) Asleep with brisk response to stimulus. 
5) Asleep with sluggish response to stimulus. 
6) Asleep with no response.  
On arrival to the operating room, monitors were attached. Baseline heart rate 

(HR), systolic blood pressures (SBP), diastolic blood pressures (DBP) and mean 
arterial blood pressures (MBP) were recorded. After pre-oxygenation for 3 min 
with 100% oxygen, anesthesia was induced with Propofol at (2 mg/kg) or dose 
sufficient for the loss of verbal commands. The direct laryngoscopy and intuba-
tion was facilitated with atracurium at 0.5 mg/kg. Anesthesia was maintained 
with isoflurane in 40% air and 60% oxygen. The patients were mechanically ven-
tilated to maintain normocapnia (CO2 between 35 and 40 mmHg). The supple-
mental neuromuscular blockade was achieved with atracurium at 0.1 mg/kg. Af-
ter completion of the surgery, residual neuromuscular block was antagonized 
with appropriate doses of neostigmine (0.05 mg/kg) and atropine (0.01 mg/kg), 
and extubation was performed when respiration was adequate.  

Intraoperative HR, SBP, DBP, MAP, electrocardiography, and pulse oximeter 
(SpO2) and EtCO2 levels were continuously monitored until the end of the sur-
gery using a VESTA 2000 system. Hemodynamic changes [after premedication], 
[after induction], [during laryngoscopy] and at (1) (3) (5) (10) (30) and (60) 
min. after intubation were recorded. 

If the HR increased to 100 beats/min or SBP increased to more than 160 
mmHg, the patient was treated with an increased concentration of inhaled isof-
lurane and supplemental bolus doses of fentanyl (0.5 μg/kg). 

The patients were transferred to the post-anesthesia care unit (PACU) and 
monitored for vital signs, postoperative pain intensity using the Verbal Numeri-
cal Rating Scale (VNRS) and any side effects such as nausea, vomiting or any 
respiratory inadequacy [at recovery time], (2 h), (4 h), (6 h) and (24 h) postope-
ratively. If any side-effects were noted, they were treated accordingly. All pa-
tients received 1 gm of Paracetamol by infusion at the PACU. Then, patients re-
ceived analgesia as follows according to the VNRS score when VNRS ≥ 4 post-
operative (whether achieved during rest or movement): 

1) Ketorolac 30 mg, I.V.: 4 ≤ VNRS ≤ 6 (moderate pain score) 
2) Morphine 0.1 mg/kg, I.V.: 7 ≤ VNRS ≤ 10 (severe pain score) 
Statistical analysis: 
Date entry and data analysis were done using SPSS version 23 (Statistical 

Package for Social Science). Data were presented as number, percentage, mean, 
standard deviation. Chi-square test and Fisher Exact test were used to compare 
between qualitative variables. Mann Whitney was used to compare quantitative 
variables between groups. As regard using paired T-test to comparison between 
baseline and each time in the same group. P-value considered statistically signif-
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icant when P < 0.05. 

3. Results 

Sixty patients were scheduled for laparoscopic cholecystectomy at Aswan Uni-
versity Hospital. Patients were randomly allocated to one of three groups of 20 
patients each. Table 1 shows the demographic data of the study groups, with 
non-significance differences (P > 0.05) in age, sex and weight between the 
groups. 

HR. There was a significant decrease in HR in group III (P300) (P < 0.001) 
during laryngoscopy compared with the placebo group (P0). At 10 min, 30 min 
and 1 hour after intubation, HR remained significantly attenuated in the preme-
dicated groups, compared with the placebo group (P0). 

At recovery and 2, 4 and 6 h postoperatively, HR remained significantly atte-
nuated in the premedictated groups compared with the placebo group (P0), 
while after 24 h HR remained significantly attenuated (P < 0.04) in group III 
(P300) only compared with the placebo group (P0) (Figure 1). 
 

 
Figure 1. Heart Rate in study groups. 
 
Table 1. Demographic data of the study groups. 

Item 
Group I 

(P0) 
Group II 
(P150) 

Group III 
(P300) 

1) Age “years”    

Mean ± SD 40.8 ± 9.74 37.85 ± 11.1 39.9 ± 9.50 

(min - max) (21.0 - 60.0) (21.0 - 58.0) (21.0 - 56.0) 

2) Sex:    

Male 9 (45.0%) 6 (30.0%) 5 (25.0%) 

Female 11 (55.0%) 14 (70.0%) 15 (75.0%) 

3) Weight “kg”:    

Mean ± SD 81.1 ± 14.46 88.5 ± 15.53 88.5 ± 15.53 

(min - max) (59.0 - 112.0) (65.0 - 120.0) (65.0 - 120.0) 
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SBP. SBP, was significantly lower in group II compared with group I during 
laryngoscopy and after intubation from 1 min to 1 hr. SBP was significantly 
lower in group III compared with group II after medication, and at 1 min, 5 min 
and 10 min after intubation (Figure 2). 

DBP. DBP, was significantly lower in group II compared with group I during 
laryngoscopy and after intubation from 1 to 5 min. DBP was significantly re-
duced in group III compared with group II after general anesthesia induction 
and during laryngoscopy (Figure 3). 

MAP. The MAP in the study groups, was significantly attenuated in the pre-
medicated groups compared with the baseline values, in a dose-dependent 
manner (Figure 3). 

The MAP values were attenuated during laryngoscopy and after intubation, in 
the premedicated groups compared with the placebo group. 

Even in the PACU, cardiovascular parameters remained at a lower level in the 
pregabalin groups in a dose-dependent manner than in the placebo group 
(Figure 4). 

RSS sedation level. There were non-significant differences (P > 0.05) in the 
premedication RSS level of sedation between the study groups but highly signif-
icant differences (P < 0.001) at 1 h. postmedication were observed between the 
study groups. Clear increases in RSS score were observed in groups II (P150) and  
 

 
Figure 2. Systolic blood pressure in study groups. 
 

 
Figure 3. Diastolic blood pressure in study groups. 
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Figure 4. Mean arterial pressure in study groups. 
 
III (P300) compared with the baseline values (P = 0.002). The degree of sedation 
was significantly higher in group III (P300) than in group II (P150) compared 
with group I (P0). 

Analysis of the postoperative sedation scores, showed that the degree of seda-
tion was significantly higher in group III (P300) than in group II (P150) com-
pared with group I (P0) at all postoperative time points (P < 0.001) (Figure 5). 

Postoperative pain. Comparison of static (Figure 6) and dynamic (Figure 7) 
postoperative pain showed significantly reduction in the pregabalin groups (P < 
0.001) compared with the placebo group from recovery to 24 h. 

Analgesic consumption. A significant increase (P < 0.05) in intraoperative 
fentanyl consumption was observed in the placebo group (Figure 8). There was 
a significant increase in postoperative ketorolac consumption in group I com-
pared with group II and group III. Additionally, there was a highly significant 
increase in postoperative morphine consumption in group I compared with 
groups II and III (Figure 8). 

Side effects. A highly significant incidence (P < 0.008) of nausea and vomit-
ing were observed in the placebo group (Figure 9) while a significant incidence 
of dizziness (P < 0.000) was observed in group III (P 300) (Figure 10). A com-
parison of the postoperative side effects observed in the study groups is showing 
in (Figure 10). 

4. Discussion 

Pregabalin possesses several properties render it a valuable premedicant for at-
tenuating the hemodynamic response to laryngoscopy and intubation and it is 
alleged to modulate the release of excitatory neurotransmitters, leading to re-
duced levels of anxiety and pain [10]. 

The haemodynamic pressor response to laryngoscopy and intubation, in the 
form of tachycardia and hypertension, occurs frequently [11]. Shribman et al. 
reported that induction by laryngoscopye alone or tracheal intubation increases 
the arterial blood pressure and catecholamine levels, but intubation considerably 
increases the HR [12]. Reid et al. and Hassan et al. reported high incidences of 
myocardial ischemia, cardiac arrhythmias, acute left ventricular failure and ce-
rebrovascular accidents after intubation in hypertensive patients [12] [13] [14].  
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Figure 5. The level of sedation “Ramsay sedation scale” in study groups. 

 

 
Figure 6. The level of (VNRS R) at rest in study groups. 

 

 
Figure 7. The level of (VNRS M) at movement in study groups. 

 

 
Figure 8. Comparison between analgesic consumption in study groups. 

 

 
Figure 9. Comparison between nausea, vomiting in study groups. 
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Figure 10. Comparison between side effect postoperative in study groups. 

 
In this study, during laryngoscopy there was a significant increase in HR in 

group I compared with groups II and III. Then, after intubation it was signifi-
cantly increased in all the three groups, with a maximum increase at 1 min after 
intubation. This significant increase lasted for a longer duration in group I, up to 
30 min after intubation, than in group II and III up to 5 min after intubation, 
meanings that the response to laryngoscopy and intubation was very much ex-
aggerated in group I, with non-significant increases in HR in group II compared 
with group III.  

Although the HR increase was not completely attenuated by pregabalin, the 
drug obviously mitigated the HR after laryngoscopy and intubation, which is in 
agreement with findings reported by Meena et al. showing no significant differ-
ence in the HR before and after premedication [15]. Immediately after laryn-
goscopy and intubation, the HR increased significantly in all groups, but the in-
crease was smallest in group III (PG300); as such, the heart HR was not com-
pletely attenuated by pregabalin but was definitely mitigated after laryngoscopy. 
Similarly, Rastogi et al. studied the effect of different doses of pregabalin preme-
dication for attenuating the hemodynamic pressor response to airway instru-
mentation during general anesthesia [16]. They reported that the HR increased 
significantly immediately after laryngoscopy and intubation in all groups. How-
ever, the increase was the smallest with 150 mg of pregabalin. In contrast, Gupta 
et al. found no significant difference in HR between the placebo group and the 
group administrated 150 mg of pregabalin; in addition, they found no statisti-
cally significant HR attenuation in the pregabalin premedicated groups, with a 
maximal increase in HR at 1 min after intubation and the smallest increase in 
pregabalin group, but this relation to group I was statistically insignificant [3]. 

In our study, The MAP in the study groups, was significantly attenuated in the 
premedicated groups compared with the baseline values, in a dose-dependent 
manner. The MAP values were attenuated during laryngoscopy and after intu-
bation, in the premedicated groups compared with the placebo group. 

The results of the current study are in agreement with those of studies per-
formed by Singh and Arora [17], Montazeri et al. [18] and Rastogi et al. [16], 
who demonstrated that the hemodynamic pressor response to airway instru-
mentation was attenuated by the use of oral pregabalin as a premedication. Sim-
ilar results have also been reported by Salman et al. [7] and Eren et al. [19] who 
observed the a significant increase in HR and BP in the control group and atte-
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nuated BP the group premedicated with 150 mg of pregabalin after laryngoscopy 
and intubation. 

Preoperative anxiety remains a problem for many patients during the peri-
operative period. A high degree of anxiety increases the difficulty of controlling 
postoperative pain. At most centers, patients normally receive sedatives to de-
crease anxiety before surgery. One study concluded that benzodiazepine preme-
dication had low beneficial effects on the postoperative clinical course of women 
undergoing abdominal hysterectomy [12]. 

The focus on perioperative sedation in our study includes the whole spectrum 
of anxiety, amnesia and hypnosis. Sedation was assessed with RSS and highly 
significance difference were observed between the study groups at 1hr. postme-
dication and postoperatively at all-time points.  

Comparing group I with groups II & III, there was a more significant increase 
in the incidence of sedation between group I and III than between group I and 
II, meanings that the risk of perioperative sedation is dependent on the dose of 
preoperative pregabalin administrated. This finding is in agreement with those 
of White et al. [9], who in their dose-ranging study on pregabalin addressed se-
dation itself as the primary end-point and found that preoperative pregabalin 
administration (75 - 100 - 150 - 300 mg) increased perioperative sedation in a 
dose-dependent manner. In contrast, Agraweel et al., used preoperative pregaba-
lin at dose of 150 mg and reported no significant difference in RSS score [20]. 
The same applies to data reported by Peng et al., who assessed such side effects 
with the use of lower pregabalin doses (50 and 75 mg) [21].  

In this study, tachycardia was defined as HR greater than 100 beats/min and 
hypertension was defined as a SBP greater than 160 mmHg; these conditions 
were treated by supplemental bolus doses of fentanyl (0.5 μg/kg). There was a 
non-significant difference between groups II and III in intraoperative fentanyl 
consumption but, there was a moderately significant reduction in groups II and 
III compared with group I. These results are in agreement with those of Bahgat 
et al., whose study showed that the preoperative administration of 300 mg of oral 
pregabalin significantly reduces the intraoperative fentanyl requirements and 
end-tidal isoflurane concentrations required to maintain adequate anesthesia 
[22]. 

The results of this study showed that single preoperative oral dose of pregabalin 
(150 mg or 300 mg) effectively reduced the postoperative pain in dose-dependent 
manner. Another study conducted by Pang et al., to test low dose pregabalin (75, 
150 mg) showed a significant reduction in postoperative pain intensity, as as-
sessed by verbal rating score (VRS) [21]. Peach et al., found that a single preo-
perative dose of 100 mg of pregabalin does not reduce acute pain or improve re-
covery after minor gynecological surgeries, such as dilatation and curettage [23]. 
Siddiqui et al., examined the effect of a single preoperative oral dose of pregaba-
lin (150 mg) in patients with irritable bowel disease undergoing major bowel 
surgery, and the results suggested that there was no reduction in the postopera-
tive pain scores, or opioid consumption [24]. 
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In our study ketorolac and morphine consumption was significantly reduced 
in groups II and III compared with group I but there were no significant differ-
ence between groups II and III, indicating that preoperative pregabalin reduces 
postoperative analgesic consumption and that the dose of 150 mg is effective for 
this purpose. This finding agrees with those of Park et al., who found that fewer 
ketorolac injections were required in the pregabalin group than in the control 
group, but that the difference between the groups was not significant [25].  

In this study, the incidence of postoperative vomiting was significantly lower 
with the use of pregabalin, which might be related to the decreased use of opio-
ids after surgery and the consequent decrease in adverse opioid-related effects 
[26]. Other side effects analyzed in our study were dizziness, blurred vision and 
dyspnea occurring during the first 24 h after surgery. There was a highly signifi-
cant increase in the incidence of dizziness among the three study groups. There 
was significant increase in the incidence of dizziness in groups II and III com-
pared with group I and in group III compared with group II. Therefore, the in-
cidence of dizziness increases with pregabalin administration in a dose- depen-
dent manner.  

5. Conclusion  

The haemodynamic pressor response was significantly attenuated by oral prega-
balin premedication in a dose-dependent manner, with a minimum effect on 
HR. 
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