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Effect of Priming Principle on Propofol Dose Required to Induce General
Anesthesia

Hafiz Muhammad Hamid, Sarmad Masud, Aamir Waseem, Aamir Bashir, Asma Samreen, SaimaAshraf

ABSTRACT:

Objective: To compare the mean induction dose of Propofol to induce general anesthesia by conventional method versus
mean induction dose after applying priming principle.

Study Design and Setting: Randomized controlled trial at Operation theatre complex, Shalamar Hospital, Lahore from
November 2016 to May 2017.

Methods: A total of 100 patients aged 18-55 years were equally divided into control and study groups. After standard
anesthetic monitoring, intravenous propofol was used for induction of genera anesthesia by conventional method in Control
(C) group and by applying Priming principle in Study (S) group. Total dose requirement of propofol was noted. Data was
analyzed in SPSS version 20 and paired sample t-test was applied. P-value of < 0.05 was considered as significant.

Results: The mean induction dose of propofol was 70.90 £+ 16.77 mg in study group (S) as compared to 94.60 + 20.22
mg in the control group (C). The difference of mean induction dose in both groups was 23.7+ 3.45 mg and thus p-value
of 0.000.

Conclusion: There was significant reduction of dose of propofol required to induce general anesthesiain elective surgical
patient by applying priming principle.
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INTRODUCTION:

We are living in the era of day care surgery and anesthesia.
Unusual and prolong hospital stay due to anesthetic drugs
definitely increases economic burden and risk of hospital
acquired complications. Propofol is the most commonly
used intravenous anesthetic induction agent used due to its
property of smooth and more rapid induction, rapid
awakening, clear headed recovery, decreased incidence of
post-operative nausea and vomiting, better intubating
conditions and upper airway integrity compared to
thiopentone.> However, the single bolus induction dose of
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Propofol causes profound hemodynamic instability due to
direct myocardial depressant and decreased systemic vascular
resistance.

Muhammad and colleagues found that single bolus dose of
2mg/kg resulted in the decrease of 26-28% of systolic blood
pressure, 19% of diastolic blood pressure and 11% of mean
arterial pressures.” The literature review reveals that various
techniques can be used to reduce the induction dose
requirements of propofol i.e. concurrent use of nitrous oxide,
opioids, barbiturates like thiopentone, benzodiazepines like
midazolam, augmentation with local anesthetics or
magnesium sulfate and use of “ Priming Principle” .&° Priming
Principlel has been successfully used to reduce the
conventional dose of non-depolarizing muscle relaxants for
early achievement of intubating condition.3%>%

Priming principle has been successfully practiced to reduce
the total induction dose of Propofol in different studies.
Sanket et a used Midazolam and Fentany! with propofol as
priming agents in their study. They found a statistically
significant (p<0.05) 27.69 % reduction in induction dose
requirement in study group after applying Priming principle.*
Number of techniques have been tried to counteract the
hypotensive effects of propofol i.e. slow administration
of drug, preloading, and administration of vasoactive agent
(phenylephrine) to raise blood pressure.*** However; Priming
principle has not been studied on induction dose of propofol
among local population in Pakistan and indeed it was the
rationale of the study.This study was designed to determine
the effects of priming principle on total dose requirement
of propofol for induction of general anesthesiato reduce the
dose of propofol. Therefore this study was aimed to compare
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the mean induction dose of Propofol to induce general
anesthesia by conventional method versus mean induction
dose after applying priming principle.
METHODOLOGY:

This randomized control trial was conducted at operation
theatre complex, Shalamar Hospital, Lahore form November
2016 to May 2017.Non-probability consecutive sampling
technique was used to calculate the sample size of 100
patients with 95% confidence level and 80% power of test.

Following approval from our IRC; 100 patients of age 18-
55 yearswith American Society of Anesthesiologists (ASA)
physical status| & Il were included. These patients were
scheduled for elective surgery under general anesthesiai.e.
cholecystectomy, umbilical hernia repair, incision and
drainage, thyroidectomy, EUA (examination under
anesthesia), arthroscopy, corrected surgery for upper limb
fractures, tonsillectomy & septoplasty. Patients refusing the
consent to participate, patients with history of allergy to
opioid and egg, anticipated difficult airway (Mallampati
classlll & 1V), pregnant and |actating mothers were excluded
from the study. Informed consent was taken from each
patient, ensuring confidentiality and no risk involved to the
participants. Patients were equally divided into control (C)
and study (S) groups by lottery method. After transferring
the patient to the operation theatre, intravenous line was
secured and standard anesthetic monitoring was attached.
Propofol and plain Lidocaine were mixed to decrease the
chances of pain on injection.®> Midazolam 0.03 mg/kg and
nalbuphine 0.1 mg/kg were given intravenously over 30
seconds. This was followed by administration of propofol
by conventional single bolus dose of 2 mg/kg in Control
(C) group. Priming Principle was used in study (S) group;
20 % of the calculated dose of 2 mg/kg was administered
initially and remaining propofol was given after 30 seconds
till the loss of eyelash reflex. Total dose requirement of
Propofol until the loss of eyelash reflex was noted. Thiswas
followed by muscle relaxant to facilitate the tracheal
intubation.

INDUCTION DOSES OF PROPOFOL : Conventional
method: Conventional single bolus dose of propofol
(2mg/kg) was given for the induction of anaesthesia.

Priming principle: Initially, 20% of calculated Propofol
dose (2mg/kg) was given as priming agent followed by 30
secondsinterval. Remaining propofol was administered till
the loss of eyelash reflex.

Datawas entered and analyzed by SPSS version 20 p-value
<0.05 was considered statistically significant. Quantitative
variables such as age, weight BMI and required dose of
propofal in both groups were presented as mean and standard
deviation. Gender and ASA physical status was presented
as frequency and percentages. The independent sample t-
test was used to compare the outcome variables i.e. mean
induction dose of Propofal.

RESULTS:

Among Control Group (C): The mean age was 36.46
+ 11.59 years with range of 18 years to 55 years.
Out of 50 patients, 20 (40%) were male and 30 (60%) were
female. Mean Weight was 66.74+15.11 kg and BMI was
28.42+4.99 kg/m 38 patients (76%) were ASA | and
(24%) were ASA Il. Mean induction dose of propofol
was 94.60-+20.22 mg. (Table 1)

Study Group (S): Mean agewas 33.88 + 11.05 years
with range of 18 years to 54 years. Out of total 50
patients, 23 (46%) were male and 27 (54%) were female.
Mean Welght was 68.28+14.42 kg and BMI was 28.22 +
5.15 kg/m 39 (78%) patients were ASA | and (22%)
were ASA Il. Mean induction dose of propofol was
70.90+16.77 mg. (Table 11)

Using unpaired t-test, the difference of mean induction
dose in both groups was 23.7+ 3.45 mg & p-value 0.000
showed statistically significant results (Table I11).

Table I: Mean induction dose of propofol (mg) by conventional

method:
Number of patients| 50
. . Minimum dose 60

Mean induction dose -

Maximum dose 150
of Propofol (mg)

Mean 94.60

Std. Deviation 20.224

Table I1: Mean induction dose of propofol (mg) after applying
priming principle

Number of patients 50
. . Minimum 21
Mean induction dose of -
Propofol (mg) Maximum 39
Mean 70.90
Std. Deviation 16.772

Table I11: Unpaired t-test for Dose of propofol:

Group | Number of patients | Mean | Standard Deviation | Standard Errorof Mean | P-Value
Dose (mg) | Control 50 70.90 16.772 2.372 0,000
Study 50 94.60 20.224 2.860 '
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DISCUSSION:

Anesthesia induction is the most important and eventful
phase during the entire course of general anesthesia. Propofol,
a phenol derivative is commonly used for induction of
anaesthesia and procedural sedative agent for emergent
procedures.’ Due to its rapid onset, short duration of action
and suppression of airway reflexes, propofol has acquired
the most preferred choice for induction of anaesthesia.™
However, the hemodynamic instability and pain on injection
caused by the conventional induction dose of 2-3 mg/kg is
the major concern for the anesthesiologist. 6192

Multiple strategies and methods have been adopted in an
effort to reduce the induction dose requirements of propofal.
913 The technique of priming principle involves the use of
smaller doses of the priming agent before the use of single
bolus dose. The application of this priming technique to the
use of propofol either as an induction agent or asan infusion
for ICU sedation has distinct advantages.’® *” There is a
decrease in total dose of propofol required for induction as
well as pain on injection appears to diminish considerably
18, The hemodynamic changes are also |ess pronounced. %

In the present study we have tried to evaluate whether
priming principle applied to the induction dose of propofol
reduces the total dose requirement in our population.

The mean induction dose required in the priming group was
significantly lower 70.90 = 16.77 mg than in the control
group 94.60 + 20.22 mg. There was asignificant difference
23.7+ 3.45 mg of mean induction dose of propofal in both
groups.

Our study results were different from a previous study* in
which mean induction dose of propofol in control group (C)
was 94.60 + 20.22 mg as compared to 113.27 + 18.68 mg
while 70.90 + 16.77 mg as compared to 81.37 + 15.82 mg
in study group (S). The reduction of propofol dose in our
study was 27 % as compared to 25 % in other study.

Thus, we found that propofol priming principle technique
attains comparable anesthetic depth of anesthesia with a
significantly lower dose when compared to the conventiona,
single bolus dose of propofol during induction.

However, few limitations of the study included; single center
trial only covering ASA | & |1, non-pregnant and elective
patients. The use of an invasive arterial blood pressure
monitoring could have revealed more specific results.

There is room for large multicenter trials and different
population of patients to determine the important role of
this priming principle. Further avenues of research include
use of propofol priming technique impacting the pain on
injection and incidence of postoperative nausea & vomiting.

CONCLUSION:

The induction dose requirement of propofol is significantly
lower in the priming principle group when compared to the
conventional induction group in elective surgical patients
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