
Introduction
Laryngoscopy and tracheal intubation are associated with 
exaggerated pressor responses in preeclamptic patients 
during the induction of anesthesia (1,2). In addition, 
enhancement in pulmonary and systemic arterial 
pressures, as well as pulmonary capillary wedge pressure 
may cause transient but severe hypertension. This can 
lead to increased maternal intracranial pressure, cerebral 
hemorrhage, and cardiac failure with pulmonary edema 
and result in maternal morbidity and mortality (3,4). 
Laryngoscopy and intubation induce catecholamine 
release and uteroplacental vasoconstriction and adversely 
affect the neonate well-being (5-7). Therefore, the precise 
control of stress replication is necessary during the 
inspiration of anesthesia in preeclamptic patients. Various 
pharmacologic attempts have so far been made to suppress 
these pressor responses like opioids, lidocaine, along 
with α and β adrenergic blockers (8-14). Remifentanil 
is shown to attenuate hemodynamic replication to 
intubation. Further, it is ultra-short acting opioid and very 
metabolized by placenta esterase, thus the fetal to maternal 
ratio is low. It has a short onset and rapid recovery time 

as well (1,8-17). Similarly, labetalol is an α and (β1 & 
β2) adrenergic receptor blocker and competes with the 
other catecholamine for binding these sites, therefore, 
it can suppress increased blood pressure (BP) and heart 
rate owing to the activation of the sympathetic nervous 
system during the intubation (9,16). The current study 
aimed to find whether the prophylactic administration 
of remifentanil or labetalol given before the induction of 
anesthesia can reduce maternal hemodynamic changes in 
response to laryngoscopy and endotracheal intubation in 
severe preeclamptic patients undergoing cesarean delivery 
with general anesthesia.

 
Materials and Methods 
The present randomized, double-blind, and placebo-
controlled clinical trial was conducted at Alzahra 
obstetrics and gynecology educational hospital, Tabriz, 
Iran. A prior computed sample size revealed that 32 
subjects in each group would have an 80% power with 
P<0.05 to detect a 20% diversity in peak systolic arterial 
pressure (SAP). After the enactment of this research 
from the Ethical Committee of Tabriz University of 
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Medical Sciences, 70 preeclamptic parturients with ASA 
(The American Society of Anesthesiologists) physical 
status of II and III, aged 20-40 years, undergoing general 
anesthesia for cesarean section were randomly allocated 
to one of two groups receiving remifentanil (1 µg/kg bolus 
IV, n = 35) or labetalol (0.25 mg/kg bolus IV, n = 35) 2 or 
5 minutes before the induction of anesthesia, respectively. 
Written and knowledgeable satisfaction was received from 
all patients as well.

Patients demonstrating ASA class IV or higher, 
respiratory diseases, and congestive heart failure, as well 
as those with complicated endotracheal intubation and 
the lack of patient consent for participation were excluded 
from the study.

All patients were preoxygenated by 6 L/min flow of 
100% oxygen for 3 minutes. Then, they were randomly 
assigned to receive remifentanil 1 µg/kg in group 1 
(n = 35) and labetalol 0.25 mg/kg in group 2 (n = 35) 
2 and 5 minutes before the induction of anesthesia, 
respectively. In addition, syringes for the medications 
were prepared and covered according to the random 
number list by an anaesthesia assistant who was blind 
to the study. Randomization was accomplished by a 
computer-created list of random numbers and BP and 
HRs were monitored with an automated cuff BP monitor. 
Patients’ hemodynamic parameters were recorded by an 
anaesthesiologist who was unaware of the aim of the study.

The rapid sequence induction of anesthesia was 
performed with sodium thiopental 5 mg/kg and then 
succinylcholine 1.5 mg/kg. Next, endotracheal tube 
(ETT) was performed and all patients were mechanically 
ventilated after cricoid pressure and 50 seconds following 
the latest injection. The maintenance of anesthesia was 
provided by isoflurane 1% and 50% N2o in oxygen. 
Patients’ hemodynamic parameters including HR, 
SAP, diastolic arterial pressure (DAP), and mean 
arterial pressure (MAP) were monitored and recorded 
immediately before ETT and 1, 3, and 5 minutes after the 
intubation. Apgar scores were evaluated for each neonate 
at the first and fiifth minutes after delivery.

Demographic data and other study variables were 
recorded and analyzed and the results were presented as 
mean ± SD for parametric data. All data were analyzed 
by student’s t-test and Mann-Whitney test was applied 
to measure the significance between the study groups. 
Furthermore, the chi-square and reiterated measure 
tests were used for qualitative data and the accuracy 
of qualitative data, respectively. Finally, the data were 
analyzed by SPSS software, version 17 and P values <0.05 
were considered statistically significant.

Results
From 75 cases, 5 patients were deprived because of 
technically difficult intubation (n = 2) and imperfect, 
unavailable or lost data for a perfect review (n = 3). The 
remaining 70 subjects were randomized in equal numbers 

of two groups and completed the study without protocol 
reversal.

Based on the results, there were no significant differences 
between the groups with respect to maternal age, weight, 
height, gestational age, and neonate’s weight (Table 1).

Moreover, the baseline SAP (measured immediately 
before the intubation) did not significantly differ between 
the groups. Conversely, it decreased significantly after the 
induction of anesthesia using the repeated-measured tests 
for accurate evaluation. The magnitude of the decrease 
was greater in the labetalol group (P < 0.001) than the 
remifentanil group (Figure l).

In addition, DAP, MAP, and heart rate variations 
decreased significantly after the administration of labetalol 
in response to tracheal intubation (Table 2).

Finally, none of the newborns required resuscitative 
measures in the first minute after birth and no significant 
difference was found between the Apgar scores in both 
groups (P = 0.97).

Discussion
Based on the findings of the present study the 
prophylactic administration of labetalol 0.25 mg/kg IV 
resulted in significantly lower hemodynamic variations 
than remifentanil 1 µg/kg IV due to laryngoscopy and 
intubation in preeclamptic patients undergoing caesarean 
section (C-section), indicating the efficacy of labetalol in 
attenuating the stress responses. Additionally, the results 
revealed that the control of BP and HR remains for a more 
prolonged time with labetalol compared with remifentanil 
which is a short-acting agent and thus can better preserve 
the stability of maternal hemodynamic parameters, 
especially the HR.

According to different studies, stress reply during the 
inspiration of anesthesia and tracheal intubation may 
potentially enhance maternal mortality and morbidity and 
the fetal risks by enhancing the circulating catecholamine 
levels and decreasing the placental blood flow (1-4, 
10,15,18). Therefore, it was assumed that intercepting the 
increment in the maternal catecholamine concentrations 
may improve placental blood flow and neonatal outcomes.

Most of the clinicians use adjuncts to attenuate the 
sympathetic response associated with laryngoscopy 
and intubation in high-risk patients. Different studies 
compared beta blockers with fentanyl, nitroprusside, 
nitroglycerine, and the like (3-8,12,19).

For example, Yoo et al conducted a comparative double-
blind ran domized study on 42 female subjects with 
severe preeclampsia un dergoing C-section and reported 
the efficacy of remifentanil 1 µg/kg in attenuating 
hemodynamic changes during tracheal intubation. 
However, its use was associated with maternal hypotension 
and neonate respiratory depression (20). In our study, the 
same dose of remifentanil was used and effective control of 
hemodynamic changes was observed without any adverse 
effect on neonatal well-being and Apgar score.
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Likewise, Ngan Kee et al, using remifentanil for the 
induction of anesthesia, investigated its maternal and 
neonatal effect and found that remifentanil can effectively 
attenuate hemodynamic responses during laryngoscopy 
and intubation, but may cause mild neonatal depression 
due to crossing the placenta (21).

A single bolus of 0.25 mg/kg labetalol effectively 
attenuates hemodynamic responses to laryngoscopy and 
tracheal intubation in parturients with severe preeclampsia 
and eclampsia undergoing delivery. Labetalol is an 
adrenergic receptor blocking agent with mild alpha 1 and 
predominant beta-adrenergic receptor blocking actions 
(alpha: beta blocked ratio of 1:7 for intravenous (IV) and 
1:3 for per oral. administration). The onset of action of IV 
labetalol is 5 minutes (9).

In the present study, labetalol had a significantly better 
effect on hemodynamic responses than remifentanil and 
could control SAP, DAP, MAP, and HR more effectively 

Table 1. Demographic Data

Remifentanil 
(n=35)

Labetalol 
(n=35) P*

Age (y) 32.77±6.2 33.49±6.6 0.64

Height (cm) 162.03±5.7 162.51±5.2 0.15

Weight (kg) 80.74±9.01 83.51±7.00 0.71

Gestational age (wk) 34.23±3.8 34.69±4.2 0.57

Induction to delivery interval 
(min) 9.2±2.6 8.51±2.7 0.28

Note: Data are mean ± SD; *P < 0.05 is significant between the groups.

Figure 1. Hemodynamic (Mean Arterial Pressure and Heart Rate) Changes 
During Times  in Two Groups.

compared to remifentanil with no adverse effect on 
neonatal well-being.

In another study, Ramanathan et al utilized labetalol for 
attenuating the hemodynamic response to endotracheal 
intubation in 25 preeclampsia parturients. In their study, 
patients with preeclampsia were randomly assigned to 

Table 2. Hemodynamic Changes During Laryngoscopy and Intubation

Remifentanil (n=35) Labetalol (n=35) P Value*

Before laryngoscopy (baseline)
Systolic (mm Hg) 145.54 ±  10.8 141.06 ± 12.05       0.16

Diastolic (mm Hg) 96.6 ± 11.18 96.6 ± 11.18  0.58

Mean (mm Hg) 110.5 ± 13.10 110.5 ± 13.10 0.06

Heart rate (beat/min) 97.94 ± 15.2 99.7 ± 10.5 0.32

One min after intubation (mm Hg)

Systolic (mm Hg) 137.37 ±  12.5 134.40 ± 16.42 <0.001

Diastolic (mm Hg) 98.5 ± 12.8 85.71 ± 16.05 0.34

Mean (mm Hg) 107.57 ± 10.5 104.4 ± 16.33 0.54

Heart rate (beat/min) 96.06 ± 14.28 95.31 ± 9.7 0.72

Three min after intubation (mm Hg)

Systolic (mm Hg) 137.00 ±  12.7 134.40 ± 16.42 <0.001

Diastolic (mm Hg) 88.26 ± 14.7 85.71 ± 16.05 0.17

Mean (mm Hg) 107.5 ± 16.9 104.4 ± 16.33 <0.001

Heart rate (beat/min) 93.6 ± 16.8 90.2 ± 12.03 <0.001

Five min after intubation (mm Hg)

Systolic (mm Hg) 132.23 ± 11.90 122.94 ± 12.9 <0.001

Diastolic (mm Hg) 75.3 ± 13.7 83.49 ± 14.8 <0.001

Mean (mm Hg) 92.3 ± 12.9 80.2 ± 12.03 <0.001
Heart rate (beat/min) 91.9 ± 11.6 84.9 ± 11.06 <0.001

Note: Data are mean ± SD; *P < 0.05 is significant between the groups.
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receive either labetalol (total dose of 1 mg/kg) or placebo. 
They found that the hemodynamic responses were blinded 
during tracheal intubation (22).

In contrast, Inada et al applied 0.14 mg/kg labetalol 
and concluded that it was ineffective in attenuating the 
rise in systolic pressure. This difference might be related 
to the use of a lower dose and probably the timing of the 
labetalol administration of this low dose (2 minutes prior 
to intubation) in which the peak effect of the drug was lost 
at intubation (23).

Singh et al also compared the efficacy of esmolol 
and labetalol in low doses for the attenuation of the 
sympathomimetic response to laryngoscopy and 
intubation. Patients were allocated to three groups of 25 
cases and were administered labetalol 0.25 mg/kg, esmolol 
0.5 mg/kg or normal saline as a placebo. The labetalol 
significantly attenuated the rise in HR and systolic BP 
during laryngoscopy and intubation compared to placebo 
and esmolol. However, the difference was not significant 
among the values for DBP and MAP (24). Therefore, it 
appears that the dose and timing of giving the labetalol 
prior to intubation are important for its effectiveness.

Conclusions
In patients with severe preeclampsia undergoing a cesarean 
section, labetalol (0.25 mg/kg) is considered as a better 
agent for attenuating the sympathomimetic response 
to laryngoscopy and intubation before the induction of 
anesthesia when compared to remifentanil.
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