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Introduction: Various methods have been recommended to prevent hemodynamic 
instability caused by propofol induction. Current study evaluates hemodynamic effects 
of ketamine and propofol in comparison to etomidate and propofol during anesthesia 
induction.
Methods: Sixty-two patients over 50 years old undergoing elective surgeries were 
randomly assigned to ketamine + propofol (ketofol) (n=30) and etomidate + propofol 
(etofol) (n=32) groups. Patients in ketofol group were induced with ketamine 0.75 mg/
kg and propofol 1 mg/kg. In etofol group, induction was performed with etomidate 0.2 
mg/kg and propofol 1 mg/kg. Hemodynamic states before and after induction, first, 
third and sixth minutes after intubation were measured and compared between groups.
Results: There was no difference between groups in systolic (SAP), diastolic (DAP) 
and mean arterial pressure (MAP), heart rate (HR) and blood oxygen saturation (SaO2). 
There was significant decrease in SAP, DAP and MAP after induction and 6 minutes 
after intubation and in HR after induction than values before induction. There was 
significant increase in SaO2 in all evaluated periods than before induction in etofol 
group; however, the difference in ketofol group was not significant.
Conclusion: Both methods of induction -ketamine + propofol and etomidate + propofol- 
are effective in maintaining hemodynamic stability and preventing hemodynamic 
changes due to propofol administration.
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Introduction
Patient safety has always been a major concern for the 
physicians of both ancient and modern eras.1 Propofol is 
a widely administered hypnotic agent that is of unique 
advantages yet some disadvantages.2-4 Induction of 
anesthesia with propofol is associated with significant 
blood pressure reduction and hemodynamic instability 
especially in patients over 50 years old. In patients with 
previous hypotension and those with American society of 
anesthesiologists’ physical status (ASAPS)>II, this drop 
is more dramatic.3,5 Geriatric patients do require different 
medical and surgical settings.6 Blood pressure instability 
in young patients due to propofol administration at 
different stages of the operation may not have any clinical 
value, but in older patients and special surgeries it is of 
great importance to maintain stable hemodynamics both 
throughout and after the surgery. 
Ketamine is used for both induction and maintenance 
of general anesthesia. Ketamine is known to preserve 

respiratory drive, and its sympathomimetic properties 
result in an increase in blood pressure and heart rate making 
it an appropriate choice for cases in which decrease in heart 
rate and blood pressure is feared; for instance old patients 
with compromised cardiac conditions.7,8 The combination 
of propofol and ketamine for total intravenous anesthesia 
was shown to minimize the side effects of each drug used 
alone. Total intravenous anesthesia with propofol and 
ketamine proved to be very satisfactory from a clinical 
point of view.9 

Etomidate, however, is an anesthesia induction agent with 
minimal cardiovascular side effects making it especially 
useful for cardiac-compromised patients and for those in 
whom hypotension must be avoided during induction of 
anesthesia.10,11 

In this study, we aim to evaluate hemodynamic changes 
during induction with ketamine + propofol and etomidate 
+ propofol combination in order to find proper drugs 
establishing more stable hemodynamic.  
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Materials and methods
In this double blinded randomized clinical trial, 62 patients 
(>50 years old) undergoing elective general, urology and 
orthopedic surgeries in Imam Reza Hospital, Tabriz, Iran 
during 2011 were selected. Those patients with other type 
of surgery, emergency surgery, pregnant women, addicted 
to drugs, patients that received sedative and anti-psychotic 
drugs in the last month and those with personality disorder, 
obese patients and patients with contraindications to 
etomidate, ketamine or propofol administration were 
excluded. Patients were blinded to the induction therapy. 
Anesthesiologist measuring hemodynamic changes was 
also blinded. Another anesthesiologist was aware of the 
induction drugs and performed all stages of the induction.   
All patients were NPO for at least 8 hours before surgery 
and received 1 ml/kg normal saline (NPO deficit) per each 
NPO hour before induction as a part of fluid therapy in 
addition to the crystalloids used for the maintenance 
throughout the operation. All patients received fentanyl 
(1 mcg/kg), midazolam (0.03 mg/kg) 12 and lidocaine (1 
mg/kg) intravenously 13 as premedication. Then patients 
were randomly assigned into groups receiving ketamine 
+ propofol (ketofol) (n=32) and etomidate + propofol 
(etofol) (n=32). In ketofol group, patients were induced 
with 0.75 mg/kg ketamine and 1 mg/kg propofol.  Etofol 
group was induced with 0.2 mg/kg etomidate and 1 mg/
kg. All patients received 0.5 mg/kg atracorium for muscle 
relaxation. Standard capnography was used for all patients.
Demographic findings were recorded for each patient. 
Hemodynamic variables including systolic and diastolic 
blood pressure (SAP, DAP), mean blood pressure (MAP), 
heart rate (HR) and O2 saturation (SaO2) were measured 
before induction, after induction, one and three minutes 
after intubation. Findings were compared between groups.      

Statistical analysis
Sample size (60 people) was calculated based on the formula 
and α=0.05 and  d=0.12). Randomization was achieved 
using Randomly Permuted blocks and software “research 
randomizer” at http://www.randomizer.org. Continuous 
data with normal distribution are given as mean±standard 
deviation, otherwise as median, Independent t-test for 
testing the significance of mean for independent continuous 
scale (of normal distribution) data, Mann-Whitney for the 
significance of mean for non-normal distribution data,  
Chi-squared or Fisher exact test for testing the significance 
of percentages (qualitative data) were used. Hemodynamic 
changes during time were compared  between groups by 
repeated measure of  ANOVA (for normal distribution), 
Friedman nonparametric test for the significance of non-
normal distribution data approach with treatment group 
and time as the between- and within-group factors. A p 
value <0.05 was considered significant. Statistical analyses 
were performed using the Statistical Package for Social 
Sciences, version 16.0 (SPSS, Chicago, Illinois).

Results
Demographic characteristics of patients in both groups are 
shown in Table 1. Both groups were matched regarding 
basic characteristics (P>0.05).
There were no significant differences regarding SAP at 
any stages between groups. However, repeated measure 

Table 1. Basic characteristics of patients in both groups

Ketofol (n=30) Etofol (n=32) P- value

Age (years) 65.97±9.31 63.90±10.05 0.41

Gender
Male 16 (53.3%) 21 (65.6%)

0.43
Female 14 (46.7%) 11 (34.4%)

Weight (kg) 73.48±8.98 72.00±10.73 0.57

Surgery time 
(min)

140.00±58.73 169.53±65.82 0.06

ASA

I 6 (20%) 4 (12.5%)

0.31II 22 (73.3%) 22 (68.8%)

III 2 (6.7%) 6 (18.8%)

of ANOVA showed that SAP changes during time were 
significant in each group separately (P<0.001) (Figure 1). 
No significant difference regarding DAP could be detected 
at any stages between groups. However, repeated measure 
of ANOVA showed that DAP changes during time were 
significant in each group separately (P<0.001; Figure 2). A 
significant reduction was observed in MAP after induction 
in both groups (P<0.001), however the difference between 
two groups was not significant (Figure 3).
Changes in HR after induction of anesthesia were 

Figure 1. The trend of the changes in systolic arterial pressure 
(SAP) before induction, intubation and different stages after 
induction of anesthesia (1, 3 and 6 minutes) in both groups

significant in both groups (P<0.05); however, unlike 
etofol group, there was a significant increase followed 
by a decrease in HR one and six minutes after intubation 
in ketofol group respectively (P<0.05; Figure 4) which 
could be explained by the inotropic characteristics of 
ketamine. HR changes were significant in each group at 
different stages following intubation (P <0.001; Figure 
2); however, there was no overall difference between two 
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Figure 2. The trend of the changes in diastolic arterial pressure 
(DAP) before induction, intubation and different stages after 
induction of anesthesia (1, 3 and 6 minutes) in both groups

Figure 3. The trend of the changes in mean arterial pressure 
(MAP) before induction, intubation and different stages after 
induction of anesthesia (1, 3 and 6 minutes) in both groups

Figure 4. The trend of the changes in heart rate (HR) before 
induction, intubation and different stages after induction of 
anesthesia (1, 3 and 6 minutes) in both groups

groups regarding HR changes suggesting the fact that 
both combinations are suitable to be used in patients with 
cardiac considerations. 
Changes in Sao2 were not significant at any stages between 
groups. There was a significant increase in Sao2 after 

induction and 1-6 minutes after intubation than those 
before induction in etofol group (P <0.05); however, these 
differences in ketofol group were not significant.      

Discussion
Different ages of patients do require different anesthesia 
concerns in every day practice for anesthesiologists.14 

Hemodynamic changes due to anesthesia in various 
surgeries have become a great concern in physicians of 
operation room and evidence show that changes in blood 
pressure, either increase or decrease, independently are 
associated with side effects and complications in patients 
undergoing surgery.15 All methods used in anesthesia 
induction are designed so that the hemodynamic stability 
is maintained especially in older patients that the need for 
surgery is increasing and complications of anesthesia are 
higher.16 

Ketamine and etomidate both are drugs with least 
undesirable effects on hemodynamic changes and could 
be used with propofol to reduce its undesirable effects. 
In this clinical trial, we studied effects of ketamine + 
propofol and etomidate + propofol use for induction of 
anesthesia on hemodynamic variables. Consequently 
there was significant decrease in SAP, DAP and MAP 
after induction and 3-6 minutes after intubation in ketofol 
group. Kamalipour and coworkers also reported significant 
decrease after induction of anesthesia in patients inducted 
with ketamine and propofol.17 This finding indicates that 
the dose of Ketamine administered during the induction 
of anesthesia may not be high enough to neutralize the 
cardio-depressant effect of propofol. Unlike our findings, 
Bawja and coworkers 18 reported minimal increase in SAP 
and DAP after induction which slowly reduced to normal 
values, these minimal changes was proposed to be due 
to antagonistic properties of propofol (decrease in blood 
pressure) and ketamine (increase in blood pressure). 
We also observed a significant decrease in HR after 
induction and 6 minutes after intubation and an increase 
1 minute after intubation in ketofol group. Similar to our 
findings, Mi and coworkers 19 reported a decreasing trend 
of HR in patients induced using ketamine and propofol. 
However, other reports indicated an increase in HR after 
induction with ketamine and propofol.18,20 Also in the 
available only study evaluating effects of ketamine and 
propofol in old patients, significant increase in HR after 
induction was reported.17 Increase in heart rate with 
propofol and ketamine is explained on the basis of cardio 
stimulant effect of ketamine and stress response during 
intubation.18 However, the decrease in HR in our study 
may be due to the difference in the dose of ketamine 
used in different studies and gentle intubation that would 
prevent stress response. However, we did not study HR 
after induction and after intubation separately.
In our study there were no changes in SaO2 after induction 
with values of 95% in ketofol group which is in line with 
the other studies reporting similar findings.18,20  
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In this study, also there was significant decrease in 
SAP, DAP and MAP after induction and 6 minutes after 
intubation and significant increase in SaO2 after induction 
and intubation. We found only one study evaluating effect 
of etomidate and propofol on hemodynamic changes after 
induction and intubation.21 Saricaoglu and coworkers 21 

observed no reduction in MAP and SAP in comparison to 
basic values. These results are indicative of hemodynamic 
stability after induction with etofol. 
In our study we found no difference in SAP, DAP, MAP, 
HR and SaO2 after induction and intubation between 
groups. Due to these results we can consider similar 
results for ketamine + propofol and etomidate + propofol 
in establishing hemodynamic stability in old patients. 

Conclusion
Results of current study indicated that induction with 
both ketamine + propofol and etomidate + propofol are 
both effective in maintaining hemodynamic stability 
and preventing hemodynamic changes due to propofol 
administration.
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