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Abstract
Background   This study was undertaken to compare the effect of oxycodone with that of fentanyl in
attenuating sympathetic responses induced by tracheal intubation.
Methods  Sixty-six ASA physical status I-II patients scheduled for elective surgery requiring general
endotracheal anesthesia, were randomly allocated in a blinded fashion to receive an intravenous
bolus of either fentanyl 1 mcg/kg or oxycodone 0.1 mg/kg. The systolic blood pressure, diastolic blood
pressure, mean arterial pressure and heart rate were measured before induction of anesthesia,
before intubation and at 1, 3, 5, and 7 minutes respectively after tracheal intubation.
Results   There were statistically significant differences in the results of blood pressures and heart
rate in both groups indicating sympathetic response during laryngoscopy and tracheal intubation.
However, blood pressures and heart rates significantly increased in Group F compared with those of
Group O.
Conclusion  Oxycodone caused less variation in arterial pressures and increases in heart rate than
fentanyl. It can provide an effective control of the inotropic response induced by laryngoscopy and
tracheal intubation.
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            anipulation  of   the  airway,  particularly  direct
         laryngoscopy and endotracheal tube intubation
following the induction of  anesthesia frequently
produces hemodynamic instability mediated by
sympathetic efferents via the cardioaccelerator nerves
and sympathetic chain ganglia. This results in a diffuse
autonomic response that includes widespread release of
norepinephrine from adrenergic nerve terminals and the
secretion of  epinephrine from the adrenal medulla
leading to hypertension, tachycardia and increased
oxygen consumption. These hemodynamic changes may
produce serious complications especially in patients with
underlying abnormalities causing increased intracranial
pressure, herniation and myocardial infarction.1

M These hemodynamic changes are inevitable, and
therefore the addition of  opioids is widely used to
supplement the induction of  general endotracheal
anesthesia. Opioids act on stereospecific opioid mu, delta
and kappa receptors. They are coupled to G proteins and
inhibit adenylate cyclase, thereby decreasing the
conduction of  voltage-gated calcium channels. Any of
these effects will result in decreased neuronal activity,
preventing increases in blood pressure, heart rate and
oxygen consumption.2

Fentanyl is one of  the most commonly used opioids
during induction of  general anesthesia. It is administered
as an adjuvant to inhaled anesthetics in an attempt to
blunt circulatory responses during intubation of  the
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trachea. It is a phenylpiperidine-derivative opioid agonist
that has a rapid onset and shorter duration of  action
than morphine. Despite the impression that fentanyl
produces rapid onset of  action, EEG tracings show that
there is a distinct time lag between the peak plasma
concentrations of  fentanyl. This delay reflects the effect
site equilibration time between the blood and the brain
which is estimated to be 6.4 minutes. As an analgesic,
fentanyl is 75 to 125 times more potent than morphine.2

Oxycodone is a semisynthetic opioid that exerts an
agonistic activity on mu, kappa and delta receptors.
Equivalence with morphine is 1:1.3 Oxycodone has the
same mechanism of  action as other opioids. Most of
the drug is metabolized in the liver, while the rest is
excreted in the kidney along with its metabolites. The
two main metabolites are oxymorphone, a very potent
analgesic and noroxycodone, a weak analgesic.4

Compared to fentanyl, both are synthetic pure opioid
agonists.

No studies or literature comparing the hemodynamic
changes during the induction of  general endotracheal
anesthesia using oxycodone or fentanyl have been found.
The purpose of  this study was to compare the effect of
oxycodone with that of  fentanyl on hemodynamic
stability, as well as the undesirable effects, when used as
an opioid supplement during direct laryngoscopy and
tracheal intubation. Specifically, it aimed to compare the
efficacy of  oxycodone with fentanyl in preventing
sympathetic response using the following parameters:
blood pressure, heart rate, oxygen saturation and adverse
effects.

Methods
This was a randomized double blind controlled trial.
This study was approved by the technical and ethical
review committees of  the institution.

Both male and female patients, classified under ASA
Risk I and II aged 18 to 60 years, scheduled for elective
general surgery for which tracheal intubation was
indicated were recruited. A written informed consent
was obtained. Patients with known hypersensitivity to
opioids, oxycodone or any of  the other constituents, or
in any situation where opioids are contraindicated; head
injury; paralytic ileus; COPD; bronchial asthma;
moderate to severe hepatic impairment; severe renal
impairment; concurrent administration with MAO
inhibitors; pregnancy and lactation were excluded.

A sample size of  33 subjects per group was
calculated with an 80% power and an alpha of  0.05. A
20% change in the blood pressure of  was considered
significant. This calculation is also based on the
assumption that the standard deviation of  the

independent variable is 2.6 mmHg5, which yielded 28
subjects per group. Another 5 subjects per group were
added to compensate for dropouts.

Patients were allocated by block randomization to
either oxycodone (Group O) or fentanyl (Group F)
groups based a computer-generated set of  random
numbers in sealed opaque envelopes. Syringes containing
oxycodone or fentanyl were prepared by a collaborator
not involved in the study procedure. The contents of  each
syringe were diluted with normal saline solution to make
a volume of  5 cc. The collaborator administered the drug
while a blinded observer collected the data and a blinded
anesthesiologist intubated the patient.

Premedication with midazolam 0.05 mg/kg IV was
given at the wards prior to transfer to the operating room.
Upon entering the operating room, each patient was
monitored in a non-invasive manner for blood pressure
(NIBP), heart rate (HR), electrocardiogram (ECG), and
partial oxygen saturation (SpO

2
).  Pre-induction

measurements of  systolic arterial pressure (SAP),
diastolic arterial pressure (DAP), mean arterial pressure
(MAP), heart rate (HR) and partial oxygen saturation
(SpO

2
) were used as baseline values.

Patients received either oxycodone IV 0.1 mg/kg
(Group O) or fentanyl 1 mcg/kg (Group F) upon
induction. These doses are equipotent with 0.1 mg/kg
of  morphine IV.3 Propofol 1-2 mg/kg IV was given 1
minute later. Patients were ventilated with 100% oxygen
and  sevoflurane  MAC-BAR  (2.7%).  Atracurium
0.6 mg/kg was used as neuromuscular blocker.
Orotracheal intubation was performed after five minutes.
Direct laryngoscopy was carried out with the use of  a
Macintosh blade 3 or 4 at peak effects of IV fentanyl or
IV oxycodone, and tracheal intubation was accomplished
with Murphy endotracheal tube, with a maximum of  2
attempts. Patients not intubated within 2 attempts were
dropped from the study, but was still considered in the
data analysis. The patients’ lungs were mechanically
ventilated with a tidal volume of  8 ml/kg and a
respiratory rate of  12/min to maintain end-tidal PaCO

2

of  35 to 45 mmHg. Anesthesia was maintained with
sevoflurane.

The demographic characteristics such as age, sex,
ASA risk, weight (kg), height (cm), induction time (sec),
duration of  laryngoscopy (sec) were recorded. Co-
morbidities such as hypertension, diabetes mellitus,
smoking, heart disease, renal disease and intake of  anti-
hypertensive medications, use of  beta agonists were
likewise noted.

The hemodynamic response to laryngoscopy and
intubation was assessed through blood pressure (systolic,
diastolic, mean arterial pressure), heart rate, and SpO

2

Oxycodone iv and fentanyl iv in the attenuation of sympathetic responses to tracheal intubation



    51VOL. 2  NO.  2   •    JULY - DECEMBER 2013    •    UERM Health Sciences Journal

measured at three time-points: baseline (30 minutes after
giving midazolam), preintubation (6 minutes after
treatment), and post intubation (at 1, 3, 5, and 7 minutes
after intubation). Adverse events such as hypotension,
bradycardia, increased intracranial pressure, herniation,
myocardial infarction during the study period were also
noted.

The demographic data were analyzed using unpaired
t-test, Mann Whitney U or Fisher’s exact test. The mean
of  the blood pressure, heart rate and oxygen saturation
were calculated accordingly. These were analyzed using
the Student’s t-test. Ordinal variables were presented as
numbers (%). A value of  P<0.05 was considered
statistically significant. IBM™ SPSS Statistics Version
20 Program was used for the analysis of  the results.

Results
Of  the 66 patients included in the study, 63 completed
the protocol. The three patients who did not complete
the study were dropped, but were later used in the
intention-to-treat analysis. One subject exceeded the
number of  laryngoscopy attempts described by the study,
i.e., three attempts requiring the aid of  an Eshman.
Another developed rashes and was given
diphenhydramine 50mg IV; they subsided after a few
minutes and the operation proceeded without any other
complications. This patient has had allergic reactions to
several different medications, but it could not be

Table 1.  Demographic characteristics and peri-intubation measured data of patients (Mean±SEM or Number).

Group F Group O P-value
(Fentanyl) (Oxycodone)

No. of Patients 32 31

Age (years) 42.84 39.13 0.269

Sex (Male/Female) 10/22 9/22 0.848

ASA (I/II) 8/24 9/22 0.718

Weight (kg) 58.78±1.90 58.97±2.45 0.952

Height (cm) 158.53±1.64 158.97±1.40 0.841

BMI (kg/m2) 23.34±0.60 23.25±0.83 0.930

Duration of 25.31±1.33 25.48±1.51 0.932
Laryngoscopy (sec)

Mallampati 17/12/2/1 23/5/3/0 0.174
(1/2/3/4)

Cormack-Lehane 15/16/1 18/13/0 0.457
(1/2/3)

No significant difference among groups.

determined whether or not the rashes were due to the
treatment drug. Another subject was given rocuronium
instead of  atracurium, which violated the study protocol.
The intention-to-treat analysis showed that the drop-outs
had no effect in the results of  the study.

There were no demographic differences between the
two groups as seen in Table 1. There was also no
significant difference between the Mallampati and
Cormack-Lehane grades of  the two groups.

The preoperative arterial pressure, systolic, diastolic,
mean arterial pressures were not significantly different
between the two groups. Preoperative heart rates,
though, were significantly different. This was treated
statistically using standardization in the analysis. There
were significant differences in sympathetic response
during laryngoscopy and tracheal intubation between the
two groups as shown in the measurements of  blood
pressure (Figures 1-3) and heart rate (Figure 4). The
standardized heart rate was significantly increased at 1,
3, 5 and 7 minutes after intubation in Group F compared
with Group O (Figure 4). Likewise, the results showed
that the blood pressure readings 1, 3, 5 and 7 minutes
after intubation were significantly different between the
two groups (Figures 1-3). The differences in the results
indicate that Group O had significantly lower blood
pressure and standardized heart rates than those in
Group F (Figures 1-4). It is also interesting to note that
the mean heart rates just before intubation were the same
in both groups, despite having different baseline levels.
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Figure 1.  Changes in systolic blood pressure during intubation
in the fentanyl and oxycodone groups.

Data are mean ± SD   = Group F (Fentanyl);   = Group O
(Oxycodone); Tp = baseline; Tb = before intubation; T1, T3,
T5, T7 = 1, 3, 5, 7 minutes after intubation respectively.

Figure 2.  Changes in diastolic blood pressure during intubation
in the fentanyl and oxycodone groups.

Data are mean ± SD   = Group F (Fentanyl);   = Group O
(Oxycodone); Tp = baseline; Tb = before intubation; T1, T3,
T5, T7 = 1, 3, 5, 7 minutes after intubation respectively.

Figure 3.  Changes in mean arterial pressure during intubation
in the fentanyl and oxycodone groups.

Data are mean ± SD   = Group F (Fentanyl);   = Group O
(Oxycodone); Tp = baseline; Tb = before intubation; T1, T3,
T5, T7 = 1, 3, 5, 7 minutes after intubation respectively.

Figure 4.  Standardized heart rate during intubation in the
fentanyl and oxycodone groups.

Data are mean ± SD   = Group F (Fentanyl);   = Group O
(Oxycodone); Tp = baseline; Tb = before intubation; T1, T3,
T5, T7 = 1, 3, 5, 7 minutes after intubation respectively.

The oxygen saturation was maintained at 99-100%
in all subjects throughout the study period. There were
no cases of  hypotension, bradycardia, increased
intracranial pressure, herniation or myocardial infarction
in either group.

Discussion
This study compared the efficacy of  fentanyl 1 mcg/kg
IV and oxycodone 0.1 mg/kg IV in controlling the

sympathetic responses to tracheal intubation. The results
showed that oxycodone was able to attenuate the
increases in systolic, diastolic, mean arterial pressure and
heart rate after tracheal intubation better than fentanyl.

Surgical procedures requiring general anesthesia
often involve interventions such as direct laryngoscopy
and tracheal intubation. The manipulation in the larynx
and trachea causes the release of catecholamines
resulting in various sympathetic responses including
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tachycardia, hypertension and elevated total oxygen
consumption.1  These reflex changes lead to an average
increase in blood pressure by 40%-50% and increase in
heart rate by 20%.6  Significant elevations of  circulating
norepinephrine and epinephrine following laryngoscopy
with or without tracheal intubation have been found in
several studies.7,8 Therefore the prevention of
sympathetic activity may prove particularly beneficial
especially to patients with limited cardiac reserve.9

At present, different pharmacologic agents are used
to prevent sympathetic response to tracheal intubation,
including beta blockers10, calcium channel blockers11,
vasodilators12, IV lidocaine13, and alpha 2 agonists.14

Opioids, in moderate to high doses have been suggested
as a means of  blunting this response.15 In a study done
by Ko, the use of  a small dose fentanyl and its optimal
time of  administration proved to be effective in blunting
the circulatory responses to tracheal intubation in
healthy normotensive patients.16

Oxycodone is currently used for the treatment of
moderate to severe pain in patients with cancer and
postoperative pain. It is a full opioid agonist with no
antagonist properties. It has an affinity for kappa, mu
and delta opioid receptors in the brain and spinal cord.
Oxycodone is similar to morphine in its action. The
therapeutic effect is mainly analgesic, anxiolytic,
antitussive and sedative. Side effects are also common
with the use of  opioids, although oxycodone causes less
nausea, hallucinations and pruritus than morphine.3

Fentanyl on the other hand, is a synthetic opioid agonist
similar to morphine. It is widely administered as an
adjuvant to inhaled anesthetics in an attempt to blunt
circulatory responses to tracheal intubation or sudden
changes in the level of  surgical stimulation. It has an
advantage of  stable hemodynamics due to the lack of
direct myocardial depressant effect, absence of  histamine
release and suppression of  the stress response to surgery.
Disadvantages include persistent or recurrent depression
of  ventilation which is a potential postoperative
problem.2

A study by Ko demonstrated that when small doses
of opioids are used before tracheal intubation, the timing
of  administration must be taken into consideration in
order to maximize the advantages. Fentanyl has an
immediate onset of  action, 5 to 8 minutes after its
administration. 16 On the other hand, oxycodone has an
onset of  action between 5 to 10 minutes after IV
administration. In our study, both opioids were given 7
minutes prior to laryngoscopy and tracheal intubation.

This study revealed that when compared to fentanyl,
oxycodone causes less hemodynamic variations during

laryngoscopy and tracheal intubation. Both groups
developed tachycardia and hypertension during
larygoscopy and tracheal intubation indicating a reflex
sympathetic reaction to the mechanical stimulation of
larynx and trachea. However, tachycardia and increases
in systolic, diastolic and mean arterial pressure were
significantly more in patients receiving fentanyl.

The results of  our study suggest a beneficial effect
of  oxycodone on hemodynamic and sympathetic outflow
changes in the induction of  anesthesia. It revealed that
oxycodone is more effective than fentanyl in suppressing
sympathetic outflow at a dose of  0.1 mg/kg IV given 7
minutes before direct laryngoscopy and tracheal
intubation, thereby blocking catecholamine release and
the subsequent hemodynamic changes that occur during
the manipulation of  the airway. Oxycodone caused less
variation in arterial pressures and increases in heart rate
than fentanyl. There were no adverse events encountered
in the study, such as hypotension, bradycardia, increased
intracranial pressure, herniation or myocardial infarction
in either group.

The proponents of  this study recommend the use of
oxycodone at a dose of  0.1 mg/kg, 7 minutes prior to
laryngoscopy as an adjunct for the induction of  general
anesthesia. It provides an effective control of  the
inotropic response brought about by direct laryngoscopy
and tracheal intubation. It is also recommended that a
follow-up study be done to determine the cost-
effectiveness of  oxycodone for the attenuation of  the
hemodynamic changes during tracheal intubation.
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