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Background:: Parturients scheduled to elective cesarean section usually develop higher Received 26 February 2021
anxiety and stress symptoms. Pregabalin decreases preoperative anxiety and intubation stress Revised 15 April 2021
response; however, its effects on mother and newborn have not been investigated yet. The Accepted 18 April 2021
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comes in parturients undergoing cesarean section. laryngoscopic intubation;
Methods:: A prospective double-blind randomized-controlled clinical study. Sixty minutes caesarean section
before induction of anesthesia, 74 parturients scheduled for elective cesarean section under

general anesthesia were randomly allocated into two groups: Group A (n = 37) received single

oral pregabalin 150 mg capsule and Group B (n = 37) received oral multivitamin capsule.

Results:: Group A showed statistically significant lower number of parturients with moderate

and high anxiety [11(29.73%) and 2(5.41%)], respectively, and increasing number of parturients

with low anxiety [24(64.86%)] using STAI compared to [13(35.13%) and 14(37.84%)] for mod-

erate and high anxiety, respectively, and [10(27.03%)] for low anxiety in group B and to basal

numbers (p = 0.001). Rise in mean (heart rates and arterial blood pressures) from baseline

values in both groups at 0 min (at intubation) and both groups were comparable at all

measured time points (p > 0.05). Also, rising of mean serum glucose and cortisol levels at

10 min post-intubation from basal in both groups and both groups were comparable (p > 0.05).

Mean APGAR scores were normal and both groups were comparable. All parturients were alert

by AVPU score and no side effects were detected in both groups.

Conclusion:: Pre-emptive single oral 150 mg pregabalin is effective in decreasing maternal

anxiety with good neonatal outcomes, but has no effect on stress response of laryngoscopic

intubation during cesarean section.

1. Introduction to the risk of anesthesia-induced respiratory depres-
sion of the neonate. The risk of such approach is the
increased probability of maternal awareness intra-
operatively and exaggerated cardiovascular stress
response and neuroendocrine to laryngoscopy and
endotracheal intubation. Mechanical stimulation of lar-
yngeal proprioceptors elicits increased secretion of
cortisol and catecholamine with subsequent elevation
of blood pressure from 40 to 50% and heart rate up to
20% during direct laryngoscopy and endotracheal
intubation [4,5].

The use of nonopioid drugs such as gabapentinoid
has taken a part of the multimodal regimen for redu-
cing anxiety and the intubation response. Pregabalin is
a gabapentinoid with anxiolytic, sedative, antinocicep-
tive, antihyperalgesic, and antiallodynic effects. It is

Despite the fact that regional anesthesia (RA) repre-
sents the method of choice and is superior to general
anesthesia (GA) for cesarean section delivery, there are
situations where GA is a better choice such as the
presence of contraindications to RA and parturients
refusal. Maternal anxiety is increased by anesthesia,
cesarean delivery, and the experience of childbirth. It
is associated with increasing risk of preterm delivery,
low birth weight, and increasing severity of postopera-
tive pain. Anxiety exaggerates the autonomic stress
response causing uterine arteries vasoconstriction
which leads to fetal distress [1-3].

During cesarean delivery, the induction-delivery
time is usually performed under light anesthesia due
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absorbed completely after oral administration with
little side effects [6,7].

Some studies investigated the use of pregabalin in
pregnant mothers and proven clinically no adverse
effects on newborn were detected but in the field of
analgesia [8,9]. However, to the best of our knowledge,
there is no available literature until now to investigate
its effects on preoperative anxiety, stress response to
intubation among parturients and neonatal outcomes
after cesarean delivery. The primary aim of this study
was to investigate the effect of pre-emptive single-
dose oral pregabalin on maternal anxiety, and the
secondary aims were to assess its effect on attenuating
stress response to laryngoscopic intubation, maternal
sedation, and neonatal clinical outcomes in parturients
undergoing cesarean section.

2. Materials and methods

After approval of our University’s Institutional Review
Board (IRB #6408-11-10-2020) and registered on clin-
icaltrials.gov. (NCT04622202 date: 6-11-2020), written
informed consent was obtained from all parturients
participating in the trial before enrollment.

This was a prospective double-blind randomized-
controlled clinical study, conducted on 74 parturients
from November 2020 to February 2021. The age range
of parturients included in this study was from 21 to
38 years, belonging to American Society of
Anesthesiologist (ASA) | and Il physical status with
body mass index (BMI) 25-35 kg/m2 scheduled to
elective cesarean section under general anesthesia.
Parturients with altered mental status, known history
of allergy to pregabalin, uncontrolled diabetes melli-
tus, bleeding and coagulation disorders, hepatic, renal,
cardiovascular, respiratory disease, neuropsychiatric
disorders, receiving anticonvulsants or antidepres-
sants, pregnancy-induced hypertension, intrauterine
growth restriction, or fetal compromise were excluded
from this study.

The parturients and the outcome assessors
(anesthesiologists collecting the data) were blinded
to study drugs.

3. General anesthesia

All parturients were hospitalized and visited a day
before the surgery, full history with physical examina-
tion and routine investigations were done; the nature
and complications of the study were explained in
details to all parturients, and informed written consent
was obtained from every woman.

All parturients were kept nil orally 8 h before the
operation except for clear fluid. Preoperative anxiety
was assessed using a State-Trait Anxiety Inventory
(STAI) questionnaire to all parturients (Supplemental
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Table 1) [10] consists of the State Anxiety Scale, which
assesses the current state of anxiety and the Trait
Anxiety Scale which measures feelings in general. The
parturient was asked to sign one of the following
options (never, sometimes, frequently or almost
always). The STAI includes 40 items, positive scores
were set for items 3,4, 6,7, 9,12, 13, 14, 17, and 18,
while negative scores were set for items 1, 2, 5, 8, 10,
11, 15, 16, 19, and 20. Scores between 1 (or —1) and 4
(or—4) were set for every item in accordance with the
negative and positive scores and 50 were counted to
the gained total scores. The lowest and highest scores
were 20 and 80, respectively.
Interpretation:

e STAIl from 20-37 = low anxiety
e STAIl from 38-44 = moderate anxiety
e STAI from 45-80 = high anxiety

Sixty minutes before induction of anesthesia, 74 parturi-
ents were randomly allocated into two groups (group
A and Group B). Using computer-generated randomiza-
tion table, each group consists of 37 parturients.

3.1. Group A (pregabalin group) (n = 37)

Received oral pregabalin 150 mg capsule.

3.2. Group B (control group) (n = 37)

Received oral placebo in the form of oral multivitamin
capsule.

In the preparatory room, i.v. line was inserted and
8 ml/kg crystalloids fluid was started. Basal heart rate
and mean arterial blood pressure, serum glucose and
cortisol level were recorded. Then, parturient was
transferred to the operating room where a full stan-
dard monitor was applied: five leads electrocardiogra-
phy (ECG), non-invasive blood pressure (NIBP), and
pulse oximeter (SPO,).

After completing 60 min and before induction of
anesthesia, anxiety was assessed using State-Trait
Anxiety Inventory (STAI) questionnaire [10] and mater-
nal sedation score was assessed using AVPU scale
(A = alert, V = respond to verbal, P = respond to pain,
U = unresponsive.) [11].

Start pre-oxygenation by 100% oxygen for 3-5 min
followed by induction of anesthesia by rapid-sequence
induction with 2 mg/kg i.v. propofol and 1.5 mg/kg
succinylcholine. If there was more than one attempt or
took more than 40 sfor endotracheal intubation, the
parturient was excluded from the study. Muscle relaxa-
tion was maintained with 0.5 mg/kg atracurium within
few minutes after succinylcholine administration, and
mechanical ventilation was started to maintain the
end-tidal CO, 30-35 mm Hg.
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Heart rate and mean arterial blood pressure were
recorded at O (at intubation) 1, 3, 5, and 10 min after
intubation. Serum glucose and cortisol level were mea-
sured at 10 min after intubation. Maintenance of
anesthesia using 0.75% isoflurane in gas mixture 40:
60 (oxygen: air) by a circle circuit with 6 L/min fresh gas
flow till the delivery time.

Any complications detected intraoperative such as
hypotension (mean arterial blood pressure <
65 mmHg), bradycardia (heart rate < 50 beat/min),
hypertension (mean arterial blood presure > 20% of
basal), and tachycardia (heart rate> 20% of basal) were
managed.

Immediately after delivery, 1 ug/kg i.v. fentanyl and
i.v. infusion of 20 IU oxytocin in 500 ml normal saline
solution were given. Also, the neonatal clinical out-
come was assessed using APGAR score (Supplemental
Table 2) [12] at 1 and 5 min after delivery. After ending
of surgery, the inhalational anesthetic was turned off
and reversal of the muscle relaxant using 0.05 mg/kg
neostigmine with 0.02 mg/kg atropine. The parturient
was extubated and transferred to PACU (Post
Anesthesia Care Unit).

3.3. Maternal measurements

(1) Anxiety by State-Trait Anxiety Inventory (STAI)
questionnaire before drug administration and
60 min after giving drug (pre-induction).

(2) Heart rate and mean arterial blood pressure
were recorded at preoperative baseline, 0 (at
intubation) 1, 3, 5, and 10 min after intubation.

(3) Serum glucose and cortisol level were recorded
preoperative and at 10 min after intubation.

(4) Sedation level by AVPU scale 60 min after giving
drug (pre-induction).

3.4. Neonatal outcome measures

(1) APGAR score at 1 and 5 min after delivery

3.5. Sample size

The sample size was calculated using OPEN EPI pro-
gram assuming that the mean visual analog scale anxi-
ety score was 49.3 = 14.1 among oral pregabalin group
and was 58.6 + 14.4 among Placebo group [13]. So, at
power of study 80% confidence interval 95%, the sam-
ple size was calculated to be 74 cases (37 in each

group).

3.6. Statistical analysis

All data were collected, tabulated, and statistically
analyzed using IBM Corp. Released 2015. IBM SPSS
Statistics for Windows, v.23.0. Armonk, NY: IBM Corp.

Quantitative data were expressed, and qualitative data
were expressed as absolute frequencies (number) and
relative frequencies (percentage). T-test was used to
compare between two independent variables of nor-
mally distributed. Percentage of categorical variables
were compared using chi-squared test. Marginal
Homogeneity Test was used to compare two depen-
dent ordinal variables. All tests were two-sided. P-value
< 0.05 was considered statistically significant (S),
p-value < 0.001 was considered highly statistically sig-
nificant (HS), and p-value = 0.05 was considered statis-
tically insignificant (NS).

4. Results

Eighty parturients were prepared for the study.
However, two parturients had twins; one parturient
had two attempts of intubation and three parturients
refused to participate. So, 74 parturients were ran-
domly allocated into two groups (37 parturients for
each) (Figure 1). All 74 parturients in the two groups
of the study were comparable regarding parturients
characteristics (Table 1).

At 0 min (basal), the number of parturients had low,
moderate, and high anxiety using STAl was comparable
between both groups. While at 60 min after drug intake
preoperatively, group A (pregabalin group) showed sta-
tistically significant lower number of parturients had
moderate and high anxiety [11(29.73%) and 2(5.41%)],
respectively, and higher number of parturients had low
anxiety [24(64.86%)] using STAl compared to [13
(35.13%) and 14(37.84%)] for moderate and high anxi-
ety, respectively, and [10(27.03%)] for low anxiety in
group B (placebo group) (p = 0.001) (Table 2) (Figure 2).

In group A, The number of parturients at 60 min-
after drug intake preoperatively had moderate and
high anxiety was statistically significant decreased
compared to basal numbers with significant increased
number of parturients had low anxiety (p < 0.001).
However in group B, there was no statistically signifi-
cant difference between two measured times
(p = 0.297) (Table 2) (Figure 2).

Mean (heart rates and arterial blood pressures)
raised from baseline values in both groups during
laryngoscopy and intubation (at 0 min) and both
groups were comparable at all measured time points
(p > 0.05) (Table 3).

At 10-min post-intubation, the mean serum glucose
levels (110.68 + 10.26 and112.19 + 9.97) mg/dI raised
from basal values (93.65 = 7.71 and 92.89 + 6.802) mg/
dl in group A and B, respectively, and both groups
were comparable (p > 0.05) (Table 4).

Also, rising in the mean serum cortisol levels at 10-
min post-intubation (23.06 + 1.847 ug/dl) in group
A and (24.046 + 2.46 ug/dl) in group B from basal
values (19.78 + 1.54 and 20.103 + 1.67) ug/dl in
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Figure (1): Consort flow diagram

Figure 1. Consort flow diagram.

Table 1. Parturients characteristics.
Studied groups

Group A (n =37) Group B (n =37 t p-value
Age (years) 29.86 + 5.19 30.05 £ 5.126 0.156 0.877
BMI (kg/m2) 30.51 + 3.26 31.03 + 3.17 0.687  0.494

Data were expressed as mean=SD. P < 0.05was significant. x ° = chi square
test.
BMI = Body mass index.

group A and B, respectively, and both groups were
comparable (p > 0.05) (Table 4).

All the mean APGAR scores were within normal and
there were no statistically significant changes in the
mean APGAR scores at one and five minutes after
delivery between the two groups (p > 0.05) (Table 4).

All parturients were alert by AVPU score and no
side-effects in both groups.

Table 2. Preoperative maternal anxiety using (STAI) between
two groups at measured time points.

Studied groups

Group Group
STAI scores A(n=37) B (n=37) X 2 p-value
Basal (at 0 minutes)
Low anxiety (20-37) 10(27.03) 12(32.43) 026 0.878
Moderate anxiety 15(40.54) 14(37.84)
(38-44) 12(32.43) 11(29.73)
High anxiety
(45-80)
60 minute after drug intake
Low anxiety (20-37) 24(64.86) 10(27.03) 1493 0.001
Moderate anxiety 11(29.73) 13(35.13)
(38-44) 2(5.41) 14(37.84)
High anxiety
(45-80)
MH <0.001 0.297

Data was expressed as number (%). MH = Marginal Homogeneity Test.
(x 3) = Chi square test. Non- significant = p > 0.05. State-Trait Anxiety
Inventory (STAI) score.
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Figure 2. Preoperative maternal anxiety degree using (STAI) of both groups at measured time points.

Table 3. Mean heart rates and mean arterial blood pressures at measured time points between two groups.

Studied groups

Group A (n =37) Group B (n =37) t p-value
Heart rate(beat per minutes)
At Baseline 101.78 £ 8.24 101.65 £ 9.07 0.067 0.947
At 0 minute (at intubation) 119.92 + 8.12 12224 £9.24 1.15 0.254
At 1 minute 120.54 + 6.47 117.27 £ 8.13 1.91 0.06
At 3 minute 1M11.7+£7.19 1083 £ 7.75 1.959 0.054
At 5 minute 99.92 + 6.64 96.89 = 7.45 1.84 0.069
At10 minute 90.41 £ 5.76 88.86 + 6.77 1.054 0.296
Mean Arterial Blood Pressure (mmHg)
At baseline 95.81 + 3.27 94.38 + 3.19 1.91 0.061
At 0 minute(At intubation) 107.89 + 6.28 106.43 £ 5.21 1.08 0.28
At 1 minute 109 £ 5.83 108.65 + 3.89 0.305 0.761
At 3 minutes 104.59 + 4.99 102.62 + 3.99 1.87 0.065
At 5 minutes 101.86 £+ 5.15 100.22 £ 3.73 1.578 0.119
At 10 minutes 98 + 4.67 96.22 + 3.73 1.81 0.074

Data were expressed as mean=SD. P > 0.05 was non-significant.

5. Discussion

Many literatures demonstrated that hospital anxiety
and stress symptoms are common in parturients start-
ing from only tension till reaching a panic attacks
resulting in negative impacts on maternal and neona-
tal outcomes [14-16].

The current study demonstrated that pre-emptive sin-
gle oral 150 mg pregabalin is effective in decreasing
maternal anxiety with good neonatal clinical outcome
but has no effects on maternal stress response to laryn-
goscopic intubation during cesarean section.

In a recent meta-analysis done by Torres-Gonzalez
et al. [17], it was reported that administration of
150 mg as a single oral dose preoperatively produced
effective anxiety control and this was coincided with
the results of the present study. Also, Singh et al. [13]
concluded that 150 mg pregabalin, 60 min before
induction of anesthesia was effective in preventing

preoperative anxiety in patients undergoing laparo-
scopic cholecystectomy.

In spite of the name “pregabalin” denotes binding
to receptors or transporters of y- aminobutyric acid
(GABA) type A or B, it has no clinical relation to
them. Pregabalin acts through binding to a26 type
one protein of voltage-gated Ca** channel leading to
decrease in the intracellular Ca** which is needed for
membrane fusion and neurotransmitter release at
the synaptic cleft, hence inhibiting the release of
mono-amine oxidase (MAO) and glutamate neuro-
transmitter involved in anxiety mechanism [18]. This
stands in contrast to the action of benzodiazepines
as MAO neurotransmitter of which acts by exagger-
ating the inhibitory effect of GABA receptors [19].
The above facts explain that 150 mg single oral
dose of pregabalin was effective in attenuating
maternal anxiety without any sedation effect on
mothers in the current study.
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Table 4. Mean serum glucose, serum cortisol and APGR score at measured time points for both groups.

Studied groups

Group A (n =37) Group B (n =37) t p-value

Mean serum glucose (mg/dL)

Basal 93.65 + 7.71 92.89 + 6.802 0.448 0.656

At 10 minutes 110.68 £ 10.26 112.19 £ 9.97 0.643 0.522
Mean serum cortisol (ug/dl)

Basal 19.78 + 1.54 20.103 + 1.67 0.855 0.395

At 10 minutes 23.06 £ 1.847 24.046 + 2.46 1.95 0.055
Mean APGR score

At 1 minute 792+ 1.12 8.11+1.13 0.727 0.47

At 5 minutes 8.11 + 1.02 8.41 £ 0.98 1.27 0.207

Data were expressed as mean+SD. P > 0.05 was non-significant.

In contrast to previous studies Singh et al. [13] and
Doddaiah et al. [20], the present study results revealed
no effects of single oral dose of 150 mg pregabalin on
maternal mean heart rates, mean arterial blood pres-
sures, serum glucose, and cortisol levels during intuba-
tion and these finding can be explained first, pregabalin
attenuate stress response in a dose-dependent manner
in accordance with Meena et al. [21] who studied the
effects of two different oral doses of pregabalin 150 mg
and 300 mg one hour before surgery compared to oral
placebo for attenuating cardiovascular response to lar-
yngoscopy and intubation in controlled hypertensive
patients and found that 150 mg oral pregabalin and
oral placebo were associated with significant rising in
the heart rate and mean arterial blood pressure com-
pared to 300 mg after instrumentation of airway.
Second, the mechanism by which pregabalin attenu-
ates the stress response of intubation is still unknown
and all explanations are just diligence as it may act on
inhibiting Ca++ outflow from muscles with squally inhi-
bition of relaxation of smooth muscles [22].

El Kenany et al. [23] reported that oral 150 mg
pregabalin was safer on newborn than 300 mg as all
APGAR scores at one and five minutes were between 7
and 9. Also, they did not observe any side effects at
dose 150 mg during studying the effect of preopera-
tive pregabalin on post-cesarean delivery analgesia
and this was coincided with the current study results.

6. Limitations

First, lack of studies that investigate the effects of
pregabalin on attenuating maternal anxiety and stress
response to intubation during cesarean delivery.
Second, there is still a need to justify the dose of
pregabalin taking in mind the maternal benefits and
good neonatal outcomes. So, we recommended
administration of repeated oral small doses of prega-
balin before the cesarean delivery as it acts through
a dose-dependent manner.

7. Conclusion

Pre-emptive oral 150 mg pregabalin was effective in
decreasing maternal anxiety with good newborn

clinical outcomes, but has no effect on stress response
of laryngoscopic intubation during cesarean.
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