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ABSTRACT:

Background: Etomidate offers a clear benefit of improved cardiovascular stability with reduced risk of hypotension
during anaesthesia.(6)Even though it has a highly favourable cardiovascular profile, the use of etomidate had
dramatically decreased since 1983 until 2001.This was because its use was associated with adrenal suppression, which
some believe is associated with poor outcome, particularly in critically ill patients and those with sepsis(7,8).The effect
on serum cortisol levels with the newer preparation of etomidate has still not been studied in ASA I/II patients. Hence,
this study was designed to compare the effects of induction with a single bolus dose of intravenous etomidate and
thiopentone on serum cortisol levels.

Methods: In this prospective, randomized study 64 patients, 20-65 years of age, undergoing general anaesthesia for
elective surgeries were randomly assigned to one of the two groups receiving either thiopentone 5 mg kg—1 (Group T)
or etomidate 0.3 mg kg—1 (Group E) for induction of anaesthesia. Serum cortisol levels were measured preoperatively, 4
hours and 24 hours after induction. Hemodynamic parameters and adverse effects were also assessed.

Results: In patients receiving etomidate, mean serum cortisol levels decrease from 17.86 = 2.97 pg/dl (baseline) to
14.02 + 2.91 pg/dl 4 hrs after induction. By 24 hours, the mean serum cortisol levels had returned to baseline values
(17.71 £3.06 pg/dl). The decrease in mean serum cortisol levels at 4 hrs was statistically significant, though it remained
within the normal reference range (6-25ug/dl). In group T, mean serum cortisol levels did not show any significant
change (from 18.85 + 2.85 ug/dl to 19.53 + 3.28 pg/dl) 4 hrs after induction and remained near the baseline at 24 hrs
postoperatively.

Conclusion: To conclude though both etomidate and thiopentone have a stable hemodynamic profile in ASA I/II
patients, the use of etomidate is associated with a decrease in serum cortisol levels and a high incidence of myoclonus.
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INTRODUCTION

Etomidate offers a clear benefit of improved cardiovascular stability with reduced risk of hypotension during
anaesthesia [1]. Even though it has a highly favorable cardiovascular profile, the use of etomidate had dramatically
decreased since 1983 until 2001.This was because its use was associated with adrenal suppression, which some believe
is associated with poor outcome, particularly in critically ill patients and those with sepsis [2,3]. In each of the
prospective etomidate studies documenting adrenocortical suppression without associated clinical sequelae, a conclusion
of safety was not forthcoming. The reason was that these studies did not address high-stress procedures, in which the
benefit of a high cortisol level in response to a major stress could be desirable, thereby implying that the body's ability to
respond to a high surgical stress was still intact despite high doses of etomidate [4].
Any negative clinical outcome associated with etomidate induction, despite its rampant use in western countries, has
however not been reported. After etomidate induction, the cortisol levels usually remains in the low-normal range, and
the adrenocortical suppression is a short-lived phenomenon. High-stress surgery can overcome the temporary
adrenocortical suppression caused by etomidate and no study has reported any adverse outcomes secondary to short-
term adrenocortical suppression [4].

These facts suggest that the issue of temporary adrenocortical suppression after perioperative induction doses of
etomidate is not clinically significant. With the introduction of the new preparation of etomidate in lipid emulsion, it has
again gained some popularity since the adverse effects e.g. pain on injection, thrombophlebitis and hemolysis associated
with the original preparation in propylene glycol has been abolished [5]. Excitatory effects such as spontaneous
movements, myoclonus, dystonia and tremors are still seen in 50 - 80% patients at the time of induction [6].

On reviewing the literature, we found that though there are several studies regarding the effect of etomidate on serum
cortisol levels in critically ill patients, there are very few studies in healthy patients (ASA I &II) in recent literature.
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Scarcity of studies especially in Indian population comparing the effects of intravenous etomidate and thiopentone on
serum cortisol levels.

Hence, a randomized study was designed to compare the effects of induction with a single bolus dose of intravenous
etomidate and thiopentone on serum cortisol levels.

MATERIALS AND METHODS

This study was conducted with the objective to study the changes in serum cortisol levels when etomidate and
thiopentone are used for induction of general anaesthesia in ASA grade I and II patients undergoing elective surgeries. It
was designed as a randomised controlled study and carried out over the course of two years after receiving approval
from the ethical committee. The patients with ASA grades I and II who were 20-65 years of age and posted for elective
surgery under general anaesthesia were included in the study, while the patients with anticipated difficult airway,
emergency surgical procedure, h/o steroid therapy within last months, surgery lasting >2 hours or h/o allergy to any drug
were excluded from the study.

A total of 64 patients were included in the study. Patients were randomly allocated into two groups of 32 each. In group
E (Etomidate) , anaesthesia was induced with Etomidate 0.3 mg/kg while in group T (Thiopentone), Thiopentone
Smg/kg was used.

In all patients, blood samples (2ml) were withdrawn for evaluation of serum cortisol levels preoperatively (baseline
values at 9 am), 4 hrs after induction and at 24 hrs postoperatively (9 am next day). Evaluation was done by the
chemiluminiscence technique using Beckmann Coulter Access 2.0 cortisol assay.

Hemodynamic parameters - Heart rate (HR), systolic (SBP), diastolic (DBP) and mean arterial pressure (MAP) were
monitored before induction (baseline), after induction (0 min), after intubation (5 min), and thereafter every 15 minutes
till the end of the surgery. ECG, SpO2 and EtCO2 will be continuously monitored. Any side effects were also noted.
Statistical Analysis: Quantitative study was done using PAIRED STUDENT T TEST / ANOVA TEST to compare the
effect on hemodynamics and serum cortisol levels. Qualitative study was done using CHI-SQUARE TEST / FISHER
EXACT TEST - side effects: Results were presented as mean + S.D or percentage. P value of <0.05 was considered as
significant.

RESULTS

All the patients were between 20 years and 65 years. The obtained demographic data (i.e., mean age, weight, sex, and
type of surgery) of the two groups were comparable.

As shown in Table 1, In group E (etomidate), baseline mean serum cortisol levels was 17.86 £ 2.97 pg/dl and in the
group T (thiopentone), it was 18.85 + 2.85 pg/dl. The baseline values in both the groups were comparable. At 4 hours
after induction, there was a significant decrease in the mean serum cortisol levels (14.02 £ 2.91 pg/dl) in group E
whereas in group T, mean serum cortisol levels slightly increased from the baseline value to 19.53 + 3.28 pg/dl. This
difference in mean cortisol levels at 4 hours after induction was statistically significant.

In group E, mean serum cortisol levels returned to baseline values (17.71 £ 3.06 pg/dl) 24 hours postoperatively.
Twenty four hours postoperatively mean serum cortisol levels was 19.32 + 2.83 pg/dl in group T. At 24 hours there was
no statistically significant difference in mean cortisol levels in group E & group T.

At all times of observation, mean cortisol levels in both the groups remained within the normal range.

TABLE 1: Mean Serum Cortisol Levels

Time Baseline 4hrs after induction 24hrs (postoperative)
Mean serum cortisol levels (+SD)
(ne/dl) 17.86 +£2.97(14.02 £ 2.91 17.71 £3.06
GRP *E | "®
p-value - 0.000* 0.384
Mean serum cortisol levels (£SD)
18.85+2.85(19.53 + 3.28 19.32 £2.83
GRP T (pg/dl)
p-value
- 0.032 0.099
p-value (E Vs. T) 0.089 0.000* 0.066

*E: etomidate group, T: thiopentone group

The hemodynamic parameters taken into consideration were heart rate and blood pressure (systolic and diastolic). The
other parameters that were studied included SpO2, respiratory rate (RR), and end tidal carbon-dioxide (EtCO2) levels.
The corresponding data were comparable between the two groups.

Myoclonus was observed in 31 out of 32 patients who received etomidate (96.88%) whereas none of the patients (0%)
receiving thiopentone had myoclonus. None of the patients in group E had pain during injection of etomidate. However,
3 patients (9.38%) who received thiopentone had pain during injection. None of the patients in either group had nausea
or vomiting in the postoperative period (Table 2).
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TABLE 2: Incidence of Side Effects

GRP GRP T
Side effects *E -value
n % n %
Myoclonus 31 96.88% |0 0.00% 0.000*
IPain on injection 0 0.00% 3 9.38% 0.005*
Nausea & vomiting 0 0.00% 0 0.00% 0.000*

*E: etomidate group, T: thiopentone group

DISCUSSION

Adrenal suppression with etomidate has been a recognized entity for many years since the use of etomidate increased for
giving sedation in critical care setting. Though there are several studies regarding the effect of etomidate on serum
cortisol levels in critically ill patients, there are very few studies in ASA I/II patients in recent years, especially with its
newer preparation in lipid emulsion. Interpretation of the literature has confounded significant limitations regarding the
use of single dose of etomidate for induction purposes in current anaesthesia practice.

In our study, at 4 hours after induction, there was a statistically significant decrease in mean serum cortisol levels in
group E (14.02 + 2.91 pg/dl). However, in group T, mean serum cortisol levels showed no such fall (19.53 + 3.28
ng/dl). This difference between the two groups was statistically significant. Similar to our observations, Fragen RJ et al
[7], Wanscher M et al [8], Borner U et al [9] and Hildreth AN et al [10] observed a significant decrease in mean serum
cortisol levels in the patients receiving etomidate 4 hours after induction. Though there was a statistically significant fall
in the levels, they were within the normal range. They also observed that cortisol values returned to baseline levels in 12
to 24 hours just like our study.

In contrast, Allolio B et al [11] observed a marked fall in the etomidate group from 14.54 + 3.9ug/dl preoperatively to
1.6 + 0.5pg/dl 3.5 hrs after induction which was below the normal range of serum cortisol (6-25ugdl). Wagner RL et al
[12], De Coster and Helmers [13], Crozier TA et al [14], Vanacker B et al [5], Vinclair M et al [15] and Schenarts CL et
al [16] found that response to ACTH stimulation test (CST) in patients receiving etomidate was suppressed, thus
implying that cortisol secretion following exogenous ACTH administeration was blunted. Schenarts et al [17] also found
that there was maximum suppression to CST at 4 hours that returned to normal by 12-24 hours.

In all the studies quoted above, there was no hemodynamic instability or clinical impairment associated with the fall in
serum cortisol levels with the single dose of etomidate (0.2-0.4mg/kg).

In our study, myoclonus was observed in 31 out of 32 patients (96.88%) who received etomidate whereas none of the
patients (0%) receiving thiopentone had myoclonus. All patients received fentanyl 2pg/kg. This was similar to the study
done by Suttman H et al [18] who found that myoclonus occurred in all the cases who received etomidate and there was
no difference between the two preparations of etomidate (etomidate in propylene glycol and etomidate in lipid
emulsion) on the incidence of myoclonus.

In contrast, Geise JL et al [19] (51%), Toklu S et al [20] (20%) and Kaur S et al {[21] 16%) reported a lower incidence
of myoclonus with etomidate.

None of the patients in either group had nausea or vomiting in the postoperative period. Geise JL et al [19] found an
equal incidence of postoperative nausea and vomiting in both groups (thiopentone and etomidate).All patients in our
study underwent laparoscopic procedures and had received anti emetic in the perioperative period. This could account
for the absence of nausea and vomiting in our study.

CONCLUSIONS

From the present study, it can be concluded that a single dose of etomidate used for induction led to a decrease in serum
cortisol levels at 4 hours. Serum cortisol levels returned to baseline values by 24 hours. Even at 4 hours, the levels
remained within the normal reference range. There was no clinically significant change in mean HR, mean SBP, mean
DBP and mean arterial pressure in either group E or group T.

To conclude though both etomidate and thiopentone have a stable hemodynamic profile in ASA I/II patients, the use of
etomidate is associated with a decrease in serum cortisol levels and a high incidence of myoclonus.
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