Original Article Haemodynamic Comparison Between Propofol and Etomidate; Rayamajhi M et al.
y p Y y )

Comparative Study of Propofol and Etomidate on the

Haemodynamic Effects During Induction and Endotracheal
Intubation

Mallika Rayamajhi', Puja Thapa', Anjan Khadka?, Biswa Ram Amatya’ and Udaya Bajracharya’

'Department of Anaesthesiology, Nepalese Army Institute of Health Sciences, Shree Birendra Hospital,
Chhauni, Kathmandu, Nepal

“Department of Pharmacology, Nepalese Army Institute of Health Sciences, Shree Birendra Hospital,
Chhauni, Kathmandu, Nepal

ABSTRACT
Introduction: While most intravenous induction agents decrease arterial blood pressure, laryngoscopy and
endotracheal intubation increase the heart rate and blood pressure. Propofol causes a decrease in systemic blood
pressure whereas etomidate has minimal effects on the cardiovascular system. This study aims to evaluate and
compare the hemodynamic effects of propofol and etomidate during induction and endotracheal intubation.
Methods: 62 ASA I and II patients, 20-60 years of age, scheduled for elective surgery were enrolled in this
prospective, randomised and double blind comparative study. Group A received inj. Propofol (2 mg/kg) and group
B received inj. Etomidate (0.3 mg/kg), as induction agents. Heart rate, systolic blood pressure, diastolic blood
pressure and mean arterial blood pressure were recorded after induction and after intubation at one, three, five and
ten minutes and intergroup comparisons were made.
Results: After induction the decrease in systolic, diastolic and the mean arterial pressures were more in group A
compared to group B (p = 0.003, 0.004 and 0.002). After 1 minute of intubation all haemodynamic parameters
increased from the baseline with no significant differences between the two groups (p >0.05). At three minutes the
decrease in heart rate, diastolic blood pressure and mean arterial pressure was more in group A than group B with p
values of 0.001, 0.002 and 0.05, however systolic blood pressures showed no significant difference (p = 0.144). The
decrease in blood pressures showed significant difference between the two groups (p <0.05) at five and ten minutes
but the decrease in heart rate remained significant only at five minutes of intubation (p = 0.001).
Conclusions: Propofol and etomidate are both effective in preventing the haemodynamic changes due to induction

and endotracheal intubation, with etomidate providing more haemodynamic stability.
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INTRODUCTION

The increasing importance of safe anaesthesia
practice has accentuated the need for anaesthetic
techniques with smooth induction and intubation,
stable intra-operative haemodynamic and rapid

recovery with minimal adverse effects.

Anaesthetic induction agents may decrease arterial
blood pressure via myocardial depression,
vasodilatation and attenuation of autonomic
nervous activity.!* Conversely, laryngoscopy and
endotracheal intubation induces a sympathetic
response resulting in a rise in heart rate and blood
pressure.>® These fluctuations in heart rate and
blood pressure though brief and well tolerated by
healthy individuals, may be deleterious in patients
with cardiovascular compromise. The choice of
induction agent hence should be able to maintain a
safe range of haemodynamic parameters i.e. heart
rate, systolic blood pressure, diastolic blood
pressure and the mean arterial pressure.

Propofol causes a decrease in systemic blood
pressure accompanied by changes in cardiac output
and systemic vascular resistance.® Etomidate with
its minimal effects on the cardiovascular system
causes mild reduction in peripheral vascular
resistance with a slight decline in arterial blood
pressure but myocardial contractility and cardiac
output are unchanged.!?

This study aims to evaluate the effects of propofol
and etomidate during induction and intubation by
comparing the heart rate, systolic and diastolic
blood pressure and the mean arterial pressure, so
that we can choose a safer drug as per its
pharmacodynamics and the clinical presentation of
the patient.

METHODS

This is a prospective, randomised and double blind
comparative study conducted in a tertiary level
hospital of Nepal. After approval from the
Institutional Review Board of the hospital, 62
cases were taken as sample and divided into two
groups ‘A’ and ‘B’, consisting of 31 patients in
each group. Group A received inj. propofol (2 mg/
kg) and group B received inj. etomidate (0.3 mg/
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kg), as induction agents. The patients enrolled were
of both genders, aged between 20 to 60 years,
American Society of Anaesthesiologist Physical
Status (ASA) I and II, scheduled for elective
surgery requiring general anaesthesia with
endotracheal intubation. Patients with known
allergy to propofol or etomidate, sinus bradycardia,
history of bronchospasm, seizure disorder,
arrhythmias and ischaemic heart disease were
excluded from the study.

Pre-anaesthetic check-up was done a day before
surgery and informed written consent was obtained.
Patients were pre medicated with diazepam 5 mg
and kept nil per oral after midnight. Patients were
randomly allocated into two groups by lottery
method.

Inside the operation theatre baseline value of
systolic blood pressure, diastolic blood pressure,
mean arterial pressure, heart rate and SPO, were
recorded. Patients were pre medicated with
injection midazolam 0.04 mg/kg and injection
Fentanyl 2 pg/kg was given for analgesia.
Preoxygenation was done with 100% Oxygen for
three minutes. The anaesthetic assistant prepared
the drug as per the group mentioned in the lottery
slip without showing it to us. Then anesthesias was
induced with the study drug (Propofol 2 mg/kg or
Etomidate 0.3 mg/kg) as per group over 20 seconds
by the anaesthetic assistant five minutes prior to
laryngoscopy and intubation. The heart rate,
systolic blood pressure, diastolic blood pressure
and mean arterial pressure were again noted.
Muscle relaxation was achieved by administering
vecuronium. Three minutes after administering
vecuronium, laryngoscopy was performed using a
standard Macintosh laryngoscope blade and trachea
was intubated with proper size cuffed tube and
fixed after confirmation of correct position.

Haemodynamic variables i.e. heart rate, systolic
blood pressure, diastolic blood pressure and mean
arterial blood pressure were recorded immediately
after one minute of intubation and then after thee,
five and 10 minutes. During those 10 minutes all
surgical stimulations were avoided. After that heart
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rate and blood pressure were recorded every 15
minutes till the end of surgery.

Data were analysed using Statistical software,
SPSS. Categorical variables like gender and ASA
were compared by using chi square test.
Independent t-test was used for comparison
between two groups for continuous variables like
heart rate, systolic blood pressure, diastolic blood
pressure and mean arterial pressure. Paired t test
was used for comparison of heart rate, systolic
blood pressure, diastolic blood pressure and mean
arterial pressure within a group at different time
intervals and p value was calculated. P value less
than 0.05 was taken statistically significant.
Results were presented as mean £ SD.

RESULTS

A total of 62 patients were included in this study.
The groups were comparable in terms of age,
weight and ASA status. However unintentionally
this study had more female population included
(Table 1).

This study observed the changes in heart rate,
systolic blood pressure, diastolic blood pressure
and mean arterial blood pressure after drug
administration and the first 10 minutes after
laryngoscopy and intubation and compared them
between the two groups. There was no statistically
significant difference in the baseline
haemodynamic variables (heart rate, systolic blood
pressure, diastolic blood pressure and mean arterial
blood pressure) between the two groups (Table 2).

After drug administration both the groups showed a
decrease in the haemodynamic variables with
statistically significant difference between the two
groups in terms of the systolic (p = 0.003) and

Table 1. Demographic Data of Patient

Table 2. Baseline (Pre-induction) Haemodynamic
Variables (Mean + SD)

Age ( years) 37.67+11.542  38.48 +£13.463
Gender (M/F) 7/24 5/26
Weight (kg)

ASA (I/I1) 30/1 26/5

5430+ 13.364  56.88 +11.084
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Baseline heart rate 85.8064 + 84.7096 £+ 0.378
14.9920 12.7989

Baseline systolic 127.54 = 132.32 + 0.161
blood pressure 17.682 20.007

Baseline diastolic 77.90 + 82.03 + 0.073
blood pressure 12.329 9.648

Baseline mean 94.19 + 98.48 + 0.083
arterial pressure 12.676 11.433

diastolic (p = 0.004) blood pressure and the mean
arterial pressure (p = 0.002) but the changes in
heart rate between the two groups was not
significant (p = 0.416) as shown in tables 3, 4, 5
and 6 respectively.

After one minute of laryngoscopy and intubation all
variables increased from the baseline but there were
no statistically significant differences between the
two groups (p >0.05). However after three minutes
of intubation all parameters decreased from the
baseline and the difference in heart rate, diastolic
blood pressure and mean arterial pressure were

statistically significant with p values of 0.001,

Table 3. Comparison of heart rate change between
two groups (Mean + SD)

Baseline 85.8064 + 84.7096 + 0.378
14.9920 12.7989

After 84.2580 + 83.4516 + 0.416

administration | 17.8287 11.3720

of drug

After | minute | 91.8387 + 90.8387 + 0.391

of intubation 15.7249 12.5142

After 3 77.4838 = 86.1290 + 0.001

minutes of 9.8111 12.5505

intubation

After 5 72.6129 + 81.2903 + 0.001

minutes of 94116 12.3833

intubation

After 10 77.0967 + 79.4193 = 0.331

minutes of 26.5961 12.8757

intubation




Original Article Haemodynamic Comparison Between Propofol and Etomidate; Rayamajhi M et al.

100 -

90
T 80 —4—Group A:
é‘ 70 Propofol

£ 60 ~—&—Group B:
s ’
% s0 Etomidate
2 a0
30
20
10 -
0 - .
Time (minutes)
q}‘& & & ,\\Qo 'x\°° &
& K .o'b ‘0’ ‘OQ ~°’b
® & & & & &
& & N & N
& Xy A A
kS & o & &
o 2 2 ? 2
& & & & &
R & & & &
& & & & &
v Y > ) o

Figure 1. Heart Rate in two groups at different time
intervals

0.002 and 0.05 respectively but systolic blood
pressures showed no significant difference between
the two groups (p = 0.144). Similarly at 5 and 10
minutes of intubation the systolic blood pressure,
diastolic blood pressure and the mean arterial
pressure remained lower than that of the baseline in
both the groups with statistically significant
difference between them (p <0.05). Heart rate,
though decreased from baseline in both the groups,
the difference between them remained statistically
significant only at 5 minutes of intubation (p =
0.001) as shown in tables 3, 4, 5, 6 and figures 1, 2,
3,4.

DISCUSSION

Induction of general anaesthesia can be achieved by
various inhalational and intravenous agents. The
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Figure 2. Systolic Blood Pressure in two groups at
different time intervals
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Table 4. Comparison of Systolic Blood Pressure
change between two groups (Mean £ SD)

Systolic blood Group A Group B p
pressure value

Baseline 127.54 + 132.32 + 0.161

17.682 20.007

After 10545 + 114.45 + 0.003

administration | 13.428 11.534

of drug

After | minute | 131.41 + 13248 + 0.414

of intubation 23.563 14.030

After 3 minutes | 117.32 + 122.19 + 0.144

of intubation 19.715 15.994

After 5 minutes | 109.22 + 114.22 + 0.083

of intubation 15.966 11.786

After 10 101.22 + 11145 + 0.002

minutes of 12.576 14.527

intubation

choice of induction agent in any individual patient
is determined by co-existent cardiovascular,
intracranial or reactive airway diseases,
hypertension or hypotension or hypovolemia, as
well as the individual physician’s personal
preference of agent.!! Propofol and etomidate are
well known for their anaesthesia induction
properties. Independent of the presence of
cardiovascular disease, propofol causes a decrease
in blood pressure (systolic blood pressure, diastolic

Table 5. Comparison of Diastolic Blood Pressure
change between two groups (Mean + SD)

Diastolic Blood | GroupA  Group B P

Pressure value

Baseline 77.90 + 82.03 + 0.073
12.329 9.648

After 67.09 + 75.03 + 0.004

administration of | 12.506 10.805

drug

After 1 minute of | 85.93 + 89.74 + 0.159

intubation 17.849 11.117

After 3 minutes of | 75.25 + 82.12 + 0.029

intubation 16.776 10.660

After 5 minutes of | 70.41 + 77.90 0.010

intubation 13.608 10.860

After 10 minutes | 62.93 £+ 77 £15.073  0.000

of intubation 13.554

10
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Figure 3. Diastolic Blood Pressure in two groups at
different time intervals

blood pressure and mean arterial pressure) but does
not significantly change the heart rate during
induction of anaesthesia.! Propofol induced
hypotension is due to both vasodilatation with
reduced preload and afterload and negative
inotropic action."* The haemodynamic stability
seen with etomidate may be due to its unique lack
of effect on both the sympathetic nervous system
and baroreceptor function!-'>13 and its capacity to
bind and stimulate peripheral alpha-2B adrenergic

receptors with subsequent vasoconstriction.'#

The haemodynamic variables after induction and
for the first 10 minutes after intubation were
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Figure 4. Mean Arterial Pressure in two groups at
different time intervals
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Table 6. Comparison of Mean Arterial Pressure change
between two groups (Mean + SD)

Baseline 94.19 + 98.48 + 0.083
12.676 11.433

After 79.64 + 87.83 = 0.002

administration of | 12.177 10.224

drug

After 1 minute 100.61 £ 104.12 + 0.189

of intubation 19.041 11.035

After 3 minutes | 89 %+ 95 +10.770 0.051

of intubation 17.021

After 5 minutes | 83.09 + 89.70 = 0.018

of intubation 13.825 10.351

After 10 minutes | 75.48 + 88.22 + 0.000

of intubation 12.981 14.587

compared between propofol and etomidate. Our
result showed that there is a decrease in heart rate
after drug administration in both the groups but the
inter group comparison shows no significant
difference. The fall in heart rate after drug
administration could be attributed to the anxiolytic
action of midazolam and fentanyl used for
premedication.!’> The systolic blood pressure,
diastolic blood pressure and the mean arterial
pressure all decreased after the administration of
drug and the hypotensive effect of propofol is
significantly more than that of etomidate.

As expected all haemodynamic parameters
increased after one minute of laryngoscopy and
intubation. Thereafter at intervals of three, five and
ten minutes of laryngoscopy and intubation, the
decrease in heart rate, systolic blood pressure,
diastolic blood pressure and the mean arterial
pressure from baseline was greater with propofol
than with etomidate. The inter group comparison
was significant for heart rate at three and five
minutes, systolic blood pressure at 10 minutes only,
diastolic blood pressure throughout the 10 minutes
interval and the mean arterial pressure only at five
minutes interval.

Laryngoscopy and endotracheal intubation induces
a sympathetic response resulting in a rise of

intracranial pressure, heart rate, blood pressure and

11
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serum catecholamine.>® This explains the rise in
haemodynamic parameters at one minute after
intubation. Thereafter as per the pharmacodynamics
of the drugs used we have seen a decrease in
haemodynamic variables with etomidate showing
better hemodynamic stability. We are however
aware that the use of fentanyl as an analgesic in
both the groups could have had a synergistic
haemodynamic depressant effect. Fentanyl is
known to blunt the haemodynamic response to
laryngoscopy and tracheal intubation and decrease
the incidence of myoclonus associated with
etomidate. 214

There are various studies which have compared the
haemodynamic variations with propofol and
etomidate following induction and endotracheal
intubation. Similar to our finding, Meena K et al.!6
showed that heart rate decreased after induction but
increased after laryngoscopy and intubation and the
increase with the etomidate group was statistically
significantly higher than that of propofol. Their
study also showed a significant decrease in arterial
blood pressure after induction with propofol which
did not increase above baseline value after
intubation while with etomidate, there was a
significant increase in arterial pressure following
intubation, hence showing better haemodynamic
condition with etomidate as compared to propofol.

Shah SB et al'3 in their study showed that propofol
caused sustained increase in heart rate throughout
induction and intubation while etomidate kept the
heart rate stable for the complete duration of
induction and intubation and the magnitude of
variation in systolic blood pressure, diastolic blood
pressure and mean arterial pressure from baseline
was greater with propofol. Aggarwal S et al.'”
observed that propofol caused significant
hypotension and tachycardia at induction and
intubation in comparison to etomidate. Pandey AK
et al.'® and Masoudifar et al.'® also showed that
etomidate provides more stable haemodynamic
parameters when used for induction of anaesthesia
hence it could be preferred over propofol for
general anesthesia.

MJSBH Vol 18 Issue 2 Jul-Dec 2019

On the contrary, Ko YK et al.? and Ye L et al.?!
showed no group differences in systolic blood
pressure, diastolic blood pressure and heart rate
following intravenous anaesthetic injection and
intubation with propofol or etomidate but systolic
blood pressure and diastolic blood pressure were
substantially higher with etomidate. Moller Petrun
et al.??2 in their study, also found no significant
difference between propofol and etomidate in
hemodynamic before intubation but the differences
between the groups appeared during intubation
showing etomidate was less effective in
minimising hypertension and tachycardia. Bendel
S et al.?3 found no change in heart rate during the
induction in both groups with no differences
between the groups.

The main finding of our study was that both
propofol and etomidate reduced the rise in heart
rate and arterial blood pressure during
laryngoscopy and intubation with etomidate
showing lesser hypotensive effect. But our study
was done in routine surgical cases with younger
age group i.c., age less than 60 years and in ASA [
and II patients. The changes with heart rate and
cardiac output with propofol is usually transient
and insignificant in healthy patients but may be
severe enough to lead to asystole, particularly in
critically ill and in patients at extremes of age.!®
Probably etomidate could be advocated as the drug
of choice for rapid sequence induction in
haemodynamically unstable and critically ill
patients due to its rapid onset of anaesthesia and
minimal effect on the cardiovascular
system.!1:24-27 However several literatures
overrides these findings. Glasser N et al.?® in their
study showed that though there was an increased
rate of hypotension with propofol, it was safer and
more effective compared to etomidate as an
induction agent for Rapid Sequence Induction
(RSI) due to higher mortality rate with etomidate.
Skinner HJ et al?® also stated that etomidate could
not be recommended for rapid sequence intubation
due to a greater presser response following
induction with etomidate compared to propofol.

Therefore adequate hydration and a titrated dose of
propofol to minimise its hypotensive effect may be

12
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a reasonable alternative to etomidate since the side
effects of propofol are also less.>*!8 Though we
have not included the side effects of individual
drugs in our study, we are aware of the
adrenocortical suppression and the increase
incidence of myoclonus associated with etomidate,
hence making it a less favourable drug during
induction.??12429 Moreover propofol being readily
available in our country, still remains the drug of
choice for induction and intubation. .

CONCLUSIONS

This study indicates that propofol and etomidate
both decrease the heart rate, systolic and diastolic
blood pressures and the mean arterial pressure
during induction and are both effective in
preventing the haemodynamic changes due to
laryngoscopy and intubation, with etomidate
providing more cardiovascular stability. However
further studies needs to be done to establish the
superiority of any one drug over the other by taking

into consideration their adverse effects and also the
age group, clinical condition and the overall
outcome of patients.

LIMITATIONS

There are several limitations in this study. The
study age group ranged between 20 to 60 years, so
we could not assess the effects of the drugs at
extremes of ages. Only ASA I or II elective surgical
cases were selected in this study and therefore we
could not assess the effect of the drugs on high risk
haemodynamically compromised, critically ill and
emergency patients. Moreover we did not
randomise our study according to gender and this
resulted in over-representation of females.
Comparisons were made only between propofol
and etomidate but if we had had a control group in
our study then we could have appreciated the
magnitude of difference between the drug and
control group which could have provided better

analysis.
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