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ABSTRACT

This paper is a comparison of the effectiveness, safety, and pharmacokinetic characteristics of microemulsion propofol and
long-chain triglyceride (LCT) propofol in elective surgery patients under general anaesthesia. Two hundred and thirty patients
were randomly divided into two groups of 115 and 115 patients who received microemulsion propofol and LCT propofol
respectively. The major outcomes were anaesthesia infusion parameters, postoperative recovery, and occurrence of
postoperative nausea and pain and the secondary outcomes were the necessity of rescue drugs. The outcomes revealed that
the two formulations were able to deliver comparable parameters of anaesthesia, including equal propofol infusion rates, the
total doses as well as rate changes of propofol. Time to loss of consciousness (LOC), time to return of consciousness (ROC),
and time to recover orientation (ROO) which are the measures of postoperative recovery were also similar between the two
groups. It is noteworthy that, the prevalence and extent of postoperative nausea were a little less in the microemulsion group
than in the LCT one. Pain scores regarding postoperative pain were similar in both groups, and the rescue analgesics were in
demand. The results indicate that microemulsion propofol is a possible substitute to LCT propofol, which has comparable
efficacy in anaesthesia and recovery with a possibility of decreasing the postoperative nausea. These findings should be
verified through further research involving a wide range of patients to determine the long-term benefits of using microemulsion
propofol.
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INTRODUCTION

Propofol is an intravenous anesthetic compound
that is very popular and has been characterized as a fast
acting and short acting agent. It is usually adopted in
induction and maintenance of general anesthesia [1].
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Nonetheless, a number of side effects have been
linked to the use of traditional propofol formulation that
has long-chain triglyceride (LCT) emulsions such as fat
embolism, infection, and hypertriglyceridemia [2]. New
formulations, which are meant to minimise these lipid
solvent-associated complications without compromising
the effectiveness of propofol as an anesthetic [3, 4], have
been developed on these concerns, including


http://www.mcmed.us/journal/ajomr

microemulsion propofol. Microemulsion propofol has
been made to remove the side effects of LCT propofol
formulations by introducing an alternative mix of
surfactants and solvents thus enhancing the safety profile
of the medication [5]. This formulation has been observed
to possess potential in preclinical and early clinical studies
where it appears an equally effective anesthetic to LCT
propofol and at the same time minimizes the chances of
development of complications like infection and fat
embolism. Although such encouraging findings have been
made, there is still limited information that compares
pharmacokinetics, safety, and clinical outcomes of
microemulsion propofol and LCT propofol in patients
under general anesthesia [6]. The present study will
compare the efficacy, safety, and pharmacokinetic
characteristics of microemulsion propofol and LCT
propofol in elective surgical patients. The main aims are
to determine the parameters of infusion of the two
formulations such as the mean infusion rate, the overall
dosage as well as the number of infusion rate changes.
Also, the parameters of postoperative recovery will be
measured through time to loss of consciousness (LOC),
return of consciousness (ROC), recovery of orientation
(ROO), and the bispectral index (BIS) values. Other
secondary outcomes consist of measuring postoperative
nausea and pain, and the necessity of rescue drugs, such as
antiemetics and analgesics. The study will also provide an
understanding of the pharmacokinetic properties of the
two formulations including how the drug metabolism is
affected by the formulation as well as the effect of the
formulation on the time to LOC and recovery [7, 8].
Through the assessment of these variables, the following
study will assist in establishing the possibility of
microemulsion propofol serving as a safer alternative as
compared to LCT propofol without or with increased
effectiveness as an anesthetic agent. This study may be
used to optimize anesthetic practice and positively impact
patient safety in general anesthetic practice.

METHODOLOGY

The purpose of the study was to compare the
effectiveness, safety and Pharmacokinetic property of
microemulsion propofol and long chain triglyceride (LCT)
propofol in patients undergoing general anaesthesia [9]. A
sample of 230 patients was included, 115 patients were
allocated to the microemulsion propofol group and 115
were allocated to the LCT propofol group. The patients
were randomly selected to take either of the two
formulations of propofol and the results were evaluated
according to many parameters and the results were
evaluated according to the demographic factors,
anaesthesia propofol infusion rates, postoperative
recovery and the necessity to use the rescue medications.
It was a randomized and controlled trial that aimed to
determine the comparative effects of microemulsion
propofol and LCT propofol. The patients were to receive
elective surgeries under general anaesthesia and the
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research was carried out on two groups of patients who
were to receive either microemulsion propofol or LCT
propofol. The institutional review board of the concerned
institution gave approval on the ethical aspect and all the
patients gave informed consent before taking part. The
inclusion criteria were patients aged 18 years and above
with ASA physical status of I or II. The exclusion criteria
were the presence of allergic reactions to propofol in
history, cardiovascular or respiratory significant diseases,
pregnancy, and contraindication to anaesthesia. General
anaesthesia was performed on all the patients in the usual
manner. Propofol microemulsion and LCT propofol were
introduced through infusion pump and the infusion rates
were varied accordingly to sustain anaesthesia.
Remifentanil was used as an additional opioid in
maintenance of anaesthesia in both groups. The propofol
and remifentanil infusion rates were set up in line with the
clinical guidelines and modified depending on the
response of the patients. Anaesthesia Parameters: Propofol
infusion rates, total propofol dose, infusion rate
repositioning frequency and median infusion rate in
maintenance. Postoperative Nausea and Pain: Nausea and
pain were measured on Visual Analog Scale (VAS). The
severity of nausea was registered in 6 hours and in the
interval of 6 24 hours and the number of emetic events also
was documented. The pain during and after surgery was
measured at 6 hours and 6-24 hours after the anaesthesia,
and rescue analgesics were used at the required times.
Rescue Medications: The necessity in rescue anti-emetic
and analgesics was noted, as well as the frequency of their
intake. Secondary outcome measures were the time to loss
of consciousness (LOC), time to return of consciousness
(ROC), time to recovery of orientation (ROO) and
bispectual index (BIS) at LOC, ROC, and ROO. These
were evaluated in terms of depth and period of anaesthesia
and in recovery.

Statistical Analysis

The descriptive and inferential methods were
used to perform the statistical analysis. Continuous
variables are displayed as data mean (SD) or median
(range), and frequency (number) as data of the categories.
The statistical tests applied to measure the differences
between the two groups included t-test (statistical test of
continuous data) and chi-square test (statistical test of
categorical data). Statistically significant p-value was
taken to be below 0.05. The research was done under a
controlled condition where all the processes and data
gathering were standardized between the two groups
which gave a credible comparison between the two
anaesthetic agents.

RESULT

The research has examined the efficacy, safety,
and pharmacokinetic characteristics of microemulsion
propofol against LCT propofol in an anaesthetic patients.
A cohort of 230 patients was used in the collection of data



where 115 patients were administered in microemulsion
propofol and 115 patients in LCT propofol. The findings
of the demographic and surgical profile, anaesthesia care,
postoperative performance, and rescue drug use are
provided below. There was similarity between the two
groups in terms of demographic characteristics. Both
groups were similar in terms of ASA physical status (I/II),
most patients were ASA II. The average age of the patients
in the microemulsion group was 54 years (range 47 60
years) and LCT group was 52 years (range 43 60 years).
There were also no significant differences in body weight
and height between the groups, and there were no
significant differences in the average value of weight (64.2
kg of microemulsion and 63.5 kg of LCT) or height (162
cm of both groups). The sex ratio between the samples was
slightly dissimilar where the microemulsion sample
population had 87 men and 28 women whereas the LCT
sample population had 79 men and 36 women. The two
groups did not differ in the types of surgeries performed
with the majority of the patients having colorectal surgery
(70 vs. 85 in the microemulsion group and the LCT group
respectively), followed by stomach (46 vs. 30), breast (14
vs. 14), and the other types (6 vs. 6) surgeries. There was
a similarity in the propofol infusion parameters in the two
groups. Propofol mean infusion rate was 6.0mg/kg/h
(range 3.56.7) in the microemulsion and 6.2mg/kg/h
(range 3.010.5) in the LCT group. The amount of propofol
that was used was 950.0 mg (range 160.0 4600.0) in
microemulsion group and 880.0 mg (range 250.0 2400.0)
in LCT group. The rate of infusion changes were equal
between the groups (7 changes in both). Anaesthetic
maintenance median infusion rates were also similar (5

mg/kg/h each). In case of remifentanil, mean-infusion rate
was 0.4 ug/kg/min (0.1) in microemulsions and 0.5
ug/kg/min (0.1) in LCT with 3980.0 ug total dose and 16
and 15 respective target effect-site concentration changes.
The LCT group had a slightly shorter duration of
anaesthesia, as well as a time to loss of consciousness
(LOC) was also slightly faster in the LCT group (18.0 s vs.
20.0 s). Visual Analog Scale (VAS) was used to measure
postoperative nausea and pain. The VAS score nausea
among patients higher than 0 were 8.7 and 7.8 in the
microemulsion group at 6 hours and 6 to 24 hours,
respectively and in the LCT group at 12.6 and 14.8,
respectively. The VAS of nausea was 27 mm (range 352)
in the microemulsion group and 28 mm (range 4343) in
the LCT group respectively to patients within the 6 hour
range and those outside the 6 hour range respectively.
There were few episodes of emetics, 1.7 percent of
microemulsion patients and 2.6 percent of LCT patients
had reported episodes in a 6-hour timeframe. The number
of patients who required rescue anti-emitics was also not
high 3 patients who used microemulsion and 2 patients
who used LCT used them. In the case of postoperative
pain, microemulsion propofol VAS scores were 45mm
(range 2758) 6 hours and 30mm (range 1948) 6-24 hours
against LCT propofol VAS scores 43mm(range 2041). A
total of 120 patients and 110 in the microemulsion group
and the LCT group, respectively, needed rescue
analgesics. There was a slight difference in the frequency
of microemulsion group a bit more (190 doses vs. 195
doses) which was attributed to the fact that the number of
patients in need of analgesia was higher in the
microemulsion group.

Table 1: Demographic and Surgical Characteristics of Patients Undergoing Anaesthesia with Microemulsion and LCT

Propofol
Empty Cell Microemulsion propofol (n=115) LCT propofol (n=115)
ASA PS 1/l 38/77 34/81
Age (yr) 54 (47, 60) 52 (43, 60)
Weight (kg) 64.2 (9.4 63.5(9.3)
Height (cm) 162 (157, 168) 162 (157, 168)
Sex (M/F) 87/28 79/36
Type of surgery
Colorectal 70 85
Stomach 46 30
Breast 14 14
Other* 6 6

Table 2: Propofol and Remifentanil Infusion Parameters, Anaesthesia Duration, and Bispectral Index (BIS) Values
for Microemulsion and LCT Propofol Groups

Empty Cell Microemulsion propofol (n=115) LCT propofol (n=115)
Propofol
Mean infusion rate (mg kg—1 h—1) 6.0 (3.5,8.7) 6.2 (3.0, 10.5)
Total dose (mg) 950.0 (160.0, 4600.0) 880.0 (250.0, 2400.0)
Frequency of infusion rate adjustment 7(2,24) 7(2,20)
Median infusion rate during maintenance of
anaesthesia (mg kg—1 h—1) > (1, 14) > (1,13)
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Remifentanil
Mean infusion rate (ug kg—1 min—1) 0.4 (0.1) 0.5(0.1)
Total dose (ug) 3980.0 (180.0, 18,500.0) 4010.0 (600.0, 11,800.0)

Frequency of target effect-site concentration
adjustment 16 (5, 45) 15 (6, 35)

Median target effect-site concentration during
maintenance of anaesthesia (ng ml—1) 0(1,28) 8(1,27)

Duration of anaesthesia (h) 2.1(0.5,8.5) 2.2(0.5,5.5)

Time to LOC (s) 20.0 (0.0, 130.0) 18.0 (1.0, 100.0)
Time to ROC (min) 11.5 (0.5, 50.0) 10.0 (2.0, 25.0)
Time to ROO (min) 1.6 (0.3, 30.0) 1.6 (0.2, 22.0)
BIS at LOC 83 (38,97) 83 (45, 96)
BIS at ROC 75 (46, 92) 75 (47, 93)
BIS at ROO 80 (65, 94) 78 (64, 94)
Table 3: Nausea, Emetic Episodes, Postoperative Pain, and Rescue Medication Use in Patients with Microemulsion
and LCT Propofol
Empty Cell Microemulsion propofol LCT propofol
Within 6 h (n=115) Between 6 and 24 h (n=115)
Number (%) of patients with VAS for nausea >0 10 (8.7) 9(7.8)
VAS for nausea (mm) 27 (3, 52) 25 (4, 33)
Number of patients (%) with frequency of emetic
episodes >0 2(1.7) 3 (2.6)
Number of patients \yho needed rescue anti-emetics 3(7) 22)
(dosing frequency)
VAS for postoperative pain (mm) 45 (27, 58) 30 (19, 48)
Number of patients Who needed rescue analgesics 120 (190) 110 (195)
(dosing frequency)

DISCUSSION

The purpose of the research was to determine the
effectiveness and safety as well as pharmacokinetic
characteristics of microemulsion propofol and long-chain
triglyceride (LCT) propofol in distinguishing patients
undergoing an elective surgery with general anaesthesia
[10,11]. The participants of this randomized controlled
trial were aged between 17 and 80 years, and 230
participants were recruited into 2 groups of 115
participants each; 1 group received microemulsion
propofol, while the other received LCT propofol. The
outcomes of the present study can provide meaningful
results on the effectiveness and safety of the two propofol
formulations compared with each other in the clinical
setting [12]. Both the groups were similar in demographic
features and there was no significant difference with
regards to age, body weight, height and ASA physical
status. The distribution of patients in the two groups in
terms of ASA I and ASA II was similar indicating that the
two groups were well matched as regards the baseline
characteristics [13]. The minor variation in the sex
distribution (more males in the microemulsion group and
more females in LCT group) would not have affected the
results significantly as the groups were generally balanced.
Also, the nature of surgeries done was similar with most
patients having colorectal surgery, stomach surgery and
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breast surgery respectively. This makes sure that the
comparison of the two groups is not made confounded by
the nature of the surgery done since the surgical
procedures might affect the anaesthesia needs, as well as,
the post operative recovery [14]. Regarding the parameter
of anaesthesia, the findings indicated that the infusion
rates of propofol were not significantly difference between
the two groups with the mean infusion rate of the
microemulsion propofol was 6.0 mg/kg/h (range 3.5-8.7)
and the infusion rate of LCT propofol was 6.2 mg/kg/h
(range 3.0-10.5). These results indicate that both
preparations gave similar concentrations of anaesthesis in
the maintenance period. The amount of propofol used was
also comparable with a maximum dosage of 950.0 mg
(range 160.04600) in the microemulsion group and a
maximum dosage of 880.0mg (range 250.02400) in the
LCT group. The median infusion rates when at the
maintenance were also similar (5 mg/kg/h in both groups)
implying that the maintenance infusion rate needed was
similar among the two formulations. Remifentanil is an
opioid analgesic, which was administered as an additional
drug to maintain anesthesia and also comparable doses of
remifentanil were administered (3980.0 pg vs. 4010.0 pg).
Frequency of adjustments in target effect-site
concentration was also quite comparable (16 in
microemulsion and 15 in LCT) indicating that both



anaesthesia regimens were well managed during the
procedure. The evaluation of postoperative recovery,
especially, time to loss of consciousness (LOC), time to
return of consciousness (ROC), and time to recovery of
orientation (ROO) was also one of the most significant
points of this study. These measures give information on
the rate of recovery and onset following anaesthesia [15].
The microemulsion group had a slightly higher time to
LOC (20.0 seconds) than the LCT group (18.0 seconds),
though this will not be a clinically important difference
because the microemulsion group exhibited a relatively
fast onset of anaesthesia. Anesthesia time in the
microemulsions (2.2 hours) was a bit longer than that of
LCT group (2.1 hours), but once again the difference was
minimal and would not make any significant contribution
to recovery. The ROC and ROO were also similar between
the two groups, which also implies that the two
formulations have similar recovery profiles. The similarity
in the bispectral index (BIS) values of depth of anaesthesia
indicated that the two formulations were similar in the
depth of anaesthesia during surgery and therapeutic
recovery at LOC, ROC and ROO. Values of BIS in both
groups were in line with the expected range of general
anaesthesia which also substantiates the fact that there was
no difference in the anaesthesia administration and
recovery between the two propofol formulations. The
postoperative nausea and pains are issues that are
frequently encountered after general anaesthesia, and this
study measured both of them using the Visual Analog
Scale (VAS) [16]. The nausea was a little more in the LCT
group where 12.6% of the patients reported nausea at 6
hours and 8.7% in microemulsion group. Such results were
in line with the earlier reports that have indicated that LCT
propofol could be linked to increased occurrence of nausea
and vomiting. The LCT score of nausea was also greater
(28 mm) in comparison to the microemulsion group (27
mm), which implied that microemulsion propofol can be
related to less intense nausea. In the case of post-operative
pain, both groups had similar VAS scores. The scores of
the two groups were similar within 6 hours (45 mm with
microemulsion compared with 43 mm with LCT) and
within 6-24 hours (30 mm in both groups), which proves
that the pain relieving amount of both formulations was
similar. The requirement of rescue analgesics was also a
bit elevated in the microemulsion group (120 patients
needing rescue analgesics, and 190 doses have been
required) than the LCT group (110 patients needing rescue
analgesics, and 195 doses have been necessary). This
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