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Abstract
Propofol, an intravenous anesthetic widely used for general anaesthesia cause severe pain in most of

people. The aim of present study is to know the anti nociceptive effect of clonidine infusion with that of
control (Normal saline) infusion immediately prior to propofol injection in alleviating Propofol injection
pain (PIP). The present study was a randomized controlled study where in following the approval of the
hospital's ethics Committee, 60 consenting adult patients were randomly divided into two groups A and B
(n = 30) to receive 20 ml of normal saline as control and 0.5 ug/kg of clonidine diluted in 20 ml of normal
saline respectively. The propofol injection pain was assessed according to the Mc Cririck and Hunter
scale. The 27 patients in control group expressed pain compared to 18 patients in clonidine Group. In
participants receiving clonidine 12(40%) were determined to be in Grade 0 according to Mc.Crick and
Hunter Pain Scale,12(40%) patients were determined to be in Grade 1 and 5(16.67%) participants were in
grade 2 followed by 1(3.33%) patients were detrmined to be in Grade 3according to Mc.Crick and Hunter
Pain Scale. There is no significant difference between heart rate, Mean Arterial Pressures and
haemodynamic side effects in both groups. Pre treatment with0.5 pg/kg of clonidine is effective in
alleviating incidence and severity of propofol induced pain, did not cause significant hemodynamic adverse
side effects.

Keywords: Propofol, Clonidine, Pain, Anaesthesia, Prevention, haemodynamic changes.

Introduction anaesthesia in millions of patients every year
Propofol is the most widely used intravenous (V) because of its rapid onset and short duration of
induction agent worldwide owing to its smooth action, easy titration, and favourable profile for
induction and rapid recovery characteristics. side effects!!). Despite these positive attributes,
Propofol is the drug of choice for induction of about three out of five patients experience pain on
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injection of propofol, with one of these patients
reporting severe or excruciating pain. Some
patients recall the induction of anaesthesia as the
most painful part of the perioperative period. As a
result several interventions have been investigated
to alleviate the pain associated with propofol
injection’?.

The quality of pain was described as extremely
sharp, aching, or burning. It has been arranged as
the seventh most important problem in current
practice of clinical anesthesia by American
anesthesiologists™®. Many methods have been
proposed to reduce the incidence of pain on
propofol injection, including varying injection
speed and carrier fluid, adjusting dilution
temperature, and adding other concomitant drugs.
Peripheral veins are innervated with polymodal
nociceptors that mediate the responses to an
injection that cause pain. Pain on injection of
propofol can be immediate or delayed. Immediate
pain may result from a direct irritant effect, where
as delayed pain may be caused by an indirect
effect via kinin cascade®®. A high concentration
of free propofol in the aqueous phase of an
emulsion activates the kallikreinkinin system in
plasma, liberating bradykinin. Bradykinin acts on
the local vein to dilate it and make it permeable.
In this bradykinin-modified vein, the aqueous
phase of propofol may contact more free nerve
endings outside the endothelial layer of the vessel,
causing paint). Propofol injection pain (PIP), a
well-known clinical phenomenon has an incidence
ranging from 28% to 90% in adults'™. Pain is one
of the main pre-operative concerns among patients
and analgesia is an important component of
balanced anaesthesia technique. A number of
techniques, both pharmacological and non-
pharmacological, with varying efficacy have been
tested and utilised to alleviate PIP.

Among a2-adrenergic receptor (a2-AR) agonists
studied, Clonidine was found to alleviate the pain
of injected propofol effectively™. It has also been
widely used and investigated as an analgesic
adjuvant for anaesthesia and pain therapy.

To compare the anti nociceptive effect of
clonidine infusion with that of control
immediately prior to propofol injection in
alleviating Propofol injection pain (PIP). The
objective of this study is to assess incidence and
grade of propofol induced pain and arm
withdrawal response, incidence of hemodynamic
changes after single dose intravenous (iv) infusion
of clonidine 0.5 pgms/ kg.

Materials & Methods

The present study was conducted on patients
admitted in in Kamineni Institute of Medical
Sciences and research institute, Hyderabad,
Telangana, undergoing elective surgeries under
general anaesthesia after obtaining permission
from the Institutional Ethical Committee. The
participants were informed regarding the purpose,
procedures, risks and benefits of the study.
Written and Informed Consent was obtained from
all participants.

The present study was conducted with a total of
60 participants; who were divided randomly into
two groups. Group A comprised of 30 patients
administered intravenous normal saline 20ml as
control and Group B comprised of 30 patients
administered intravenous Inj. clonidine
0.5pugms/kg diluted in 20ml of normal saline. The
present study was conducted from October 2015
to September 2017 i.e.two years. Inclusion criteria
is patient willing to participate in surgery, Aged
between 20 to 50 years, ASA | and Il undergoing
elective surgeries. Exclusion criteria is Patient’s
refusal to participate in study, allergy to the study
drug, uncontrolled hypertension, renal or hepatic
impairment, psychiatric diseases, seizures, history
of drug abuse and Pregnancy. A detailed history
of the patient was taken, complete clinical
examination was done to include and exclude
patients in accordance with the inclusion &
exclusion criteria. The investigations were
performed on all participants. Pre operative
assessment of temperature, pulse rate, respiratory
rate, blood pressure and conditions of heart and
lungs were noted. The non invasive arterial blood
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Pressure, ECG, Pulse Rate, SPO2 parameters were
monitored in all participants intraoperatively.

An 18 Guage IV cannula was secured in the vein
on the dorsum of the hand. Patients were
randomly allocated into two groups (Group A and
Group B). The study drugs, that is either inj
Normal saline 20ml (Group A) or inj. clonidine
0.5 pgms/kg((diluted with 20ml Normal saline
for Group B) were loaded in identical 20 ml
syringes labeled as “study drug” and infused over
10 minutes.

Immediately after infusion of the study drug,
injection Propofol 2mg/kg IV was administered
slowly over 25 seconds. Starting from the time of
injection, participants were assessed for pain by
asking “does it hurt?” every 5 seconds, until the
participant became unresponsive. Degree of pain
was scored with Mc.Cririck and Hunter scale
which was mentioned below.

Table 1 Mc.Cririck and Hunter scale

Score Response Interpretation
0 Negative response (no) to question No pain
1 Pain reported “yes” only in Mild pain

response to the question without
any behavioural changes

2 Voluntary complaint of pain or Moderate pain
behavioural changes
3 Strong vocal response or facilal Severe pain

grimacing or arm withdraw! or
tears on injection

Patients were monitored for hemodynamic effects.
Mean arterial blood pressure (MAP) and heart rate
(HR) were measured at 2-minute intervals from
just before the administration of study drug to 10
minutes after the tracheal intubation (following
Inj. Succinylcholine 1-2mg/kg). It was followed
by a standard technique consisting of Inj. Fentanyl
1-2 mg/kg, glycopyrrolate 0.2 mg and inj.
vecuronium as appropriate for the weight of the
patient. Anaesthesia was maintained with nitrous
oxide and oxygen. Any episode of bradycardia
(HR <60/min or a fall of >20% from basal HR),
hypotension (mean atrial pressure <60 mm Hg or
a fall of >20% from basal BP), hypertension or
tachycardia (rise of >20% from basal values) were

recorded and managed as per the standard
protocols

Statistical Analysis

Statistical testing was conducted with the MS
Excel and statistical package for the social
sciences version (SPSS) version 20.0. Socio-
demographic data i.e. age, weight, height and
body mass index (BMI) and baseline vital
parameters are presented as mean (x standard
deviation) and were compared utilising the
unpaired Student's t-test. Categorical variables are
expressed as frequencies and percentages and
were compared using Chi-square test. For all
statistical tests, P value of < 0.05 was taken as
significant.

Results

The present study was conducted in a sample of
60 participants, who were randomly divided into
two groups, comprising of 30 participants each,
Group A (Control) (n=30) and Group B
(Clonidine) (n=30). The results are as follows:

1. Demographic characteristics

Comparison of the demographic characteristics
are depicted in Table 1.

Age

The mean age in group A was observed to be
32.43(x10.20) yrs and in Clonidine group it was
observed to be 35.60(x12.10) yrs. The difference
in the mean age of the two study groups was not
found to be statistically significant. (P>0.05)
Thus, the two study groups were observed to be
comparable in terms of their age.

Table 2: Comparison of Demographic & Other
Characteristics between the Study Groups

Characteristic GroupA (N=30) | Group B (N=30)
SAS‘; (yrs)(Mean+- | 55 43410.20) | 35.60(+12.10)
Gender (M/F) 14/16 16/14

Weight (kg)

(Mean+-SD) 55.27(£7.83) 57.8(+7.57)
ASA status (I/11) 2713 28/2

SD: standard deviation; ASA status: American society of
Anesthesiologist-physical status
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Gender

Control Group was observed to comprise of
14(46.67 %) males and 16(53.33%) females.
Clonidine Group was observed to comprise of
16(53.33%) males and 14(46.67 %) females. The
difference in gender of participants of the two
study groups was not found to be statistically
significant. (P>0.05) and the two study groups
were observed to be comparable in terms of
gender.

Weight

The mean weight in control group B was observed
to be 55.27(x7.83) kg and in Clonidine group, it
was observed to be 57.5(x£7.57) kg. The difference
in the mean weight of the two study groups was
not found to be statistically significant. (P>0.05)
and the two study groups were thus observed to be
comparable in terms of their weight.

ASA Status

Control Group A was observed to comprise of 27
patients classified as ASA-I status and 3 patients
classified as ASA-II status. Clonidine Group was
observed to comprise of 28 patients classified as
ASA-I status and 2 patients classified as ASA-II
status. The difference in ASA status between the
two groups was not found to be statistically
significant. (P>0.05) and the two study groups
were thus observed to be comparable in terms of
their ASA physical status.

2. Incidence of Pain and Severity Of Pain on
Propofol Injection (PIP)

The 27 patients in control group expressed pain
compared to 18 patients in clonidine Group. In
participants receiving clonidine 12(40%) were
determined to be in Grade 0 according to
Mc.Crick and Hunter Pain Scale,12(40%) patients
were determined to be in Grade 1 and 5(16.67%)
participants were in grade 2 followed by 1(3.33%)
patients were detrmined to be in Grade 3according
to Mc.Crick and Hunter Pain Scale.

Table 3: Effectiveness of Clonidine in Reducing
Propofol Induced Pain (PIP) among the two study

groups

Mc.Crick and Hunter | Control Group | Clonidine Group
Pain Scale (N=30) (N=30)
Grade 0 3(10) 12(40)"
Grade 1 8(27) 12(40)*
Grade 2 15(50) 5(16.67)*
Grade 3 4(13) 1(3.33)*
Total 30(100) 30(100)

P<0.05 *: Significant

3. Hemodynamic Parameters

The heart rate (HR), systolic and diastolic blood
pressure, Mean arterial pressure (MAP) of the
study participants were monitored preoperatively
(baseline), time of injection of the study drugs,
and till after 2, 4,6,8,10,12,14,16,18 and 20
minutes  after  injection  minutes  after
administration of study drugs in both groups
(Groups A & B).

Heart rate

The mean baseline heart rate was observed to be
84.52(x13.22) and 82.33(x10.20) bpm in control
group and Clonidine group respectively. After
start of infusion of clonidine, HR was observed to
decrease to 78.83 (x 13.39), in Group A. After 2
minutes, it was (79.4+£12.89) bpm and it was
80.01(x14.03) bpm after 4 minutes. Thereafter it
showed a slight increase at 6 minutes to
81.97(+16.32) bpm and was observed at 10
minutes at a mean of 82.2(£14.64) bpm. At 12
minutes an increase in the mean HR was observed
at 93.7(x12.84) bpm which declined to 86.03(+-
14.64) bpm at 14 minutes. At 16 minutes it
decreased to 86.03(£11.63) beyond which it was
observed to attain a mean of 83.3(x11.63) at 18
and 83.65(10.48) at 20 minutes respectively. In
control group it was almost equal to base line up
to first 10 min and after propofol it was decreased
upto 16min and comes to normal at 20min, hence
heart rates are comparable in two groups.

Mean Arterial Pressure

The mean baseline Mean arterial pressure was
observed to be 90.77(x18.59) mmHg in Clonidine
group and was observed to be 97.83(x 10.27)
mmHg in control group. At baseline, the Mean
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arterial pressure in both groups was found to be
comparable. i.e. the difference in the mean arterial
pressure between the two study groups was not
found to be significant statistically.(P>0.05)

After start of infusion of MAP was observed to
decrease to a mean of (99.20 + 12.85) mmHg at
12 min and it decreased further to 98.57(x13.64)
mmHg after 14 minutes. Thereafter it showed a
slight increase at 16 minutes to 99.03(+14.29)
mmHg and at 20 minutes a mean MAP of 99.63
(x17.64) mmHg was observed.

After start of infusion of clonidine, MAP was
observed to increase to 92.37 (x 8.54) mmHg in
Group A. After 2 minutes, it was observed to
decrease to a mean of 90.87 (x 10.75) mmHg; it
increased to a mean of 94.43(x9.73) mmHg after 4
minutes. Thereafter it showed a slight increase at
6 minutes to 95.60(x13.87) mmHg and at 10
minutes a mean MAP of 95.23 (+17.63) mmHg
was observed. At 12 minutes; a decrease in the
mean MAP was observed at 93.07(+11.93) mmHg
which increased to 92.33 (+12.41) mmHg at 14
minutes. At 16 minutes, a decrease was observed
to 90.13 (¥9.30) mmHg beyond which it was
observed to decrease further and attain a mean of
89.43 (£10.16) mmHg at 18 and 89.43 (£10.09)
mmHg at 20 minutes respectively.

The difference in mean arterial pressure among
both the groups was not found to be significant at
all observed points of time after infusion of the
study drug.(p>0.05).

Hemodynamic Side Effects

The side effects were comparable in 2 groups and
there is no significant difference between the two

goups.
Table 4: Incidence of side effects in groups
Incidence Control G Clonidine G
; (N=30) (N=30)
Of Side Effects N (%) N (%)
Present 3((10) 2(6.67)
Absent 27(90) 28(93.33)
Total 30(100) 30(100)

Table 5: Hemodynamic Side Effects in Study

Side effects Control A Clonidine B

(N=30) (N=30)

N (%) N (%)
None 27(90.00) 28(93.33)
Hypotension 2(6.66) 1(3.33)
Hypertension 0 1(3.33)
Bradycardia 1(3.33) 0(0)
Total 30(100) 30(100)

Discussion

Propofol, an excellent IV anesthetic belonging to
the phenol group, can irritate the skin, the mucous
membrane, and the venous intima. The
mechanism of pain is attributed to the activation
of the Kinin-kallikrein system that releases
bradykinin, causing vasodilatation and hyper
permeability, thereby increasing contact between
the aqueous phase propofol and the free nerve
endings % Considering the extensive use of
propofol in clinical practice, the pain frequently
reported on induction of anesthesia cannot be
neglected. Although it is not a serious
complication, efforts are assumed to reduce the
severity of the pain or discomfort. Propofol
belongs to the group of phenols that can irritate
the skin, mucous membranes, and venous
intimal™l. Injection pain associated with propofol
characteristically occurs immediately or later after
the drug injection with a delayed response of 10-
20s™4. The explanation for the pain includes
endothelial irritation, osmolality differences,
unphysiological pH,and the activation of pain
mediators 31,

Many methods have been used to reduce the
incidence of pain on propofol injection with
variable results.

Clonidine is an imidazoline compound with the
molecular formula COH9CI2NS3. It is the prototype
of alpha-2 adrenoceptor agonists with an alpha-2:
alpha-1 ratio of 200:11. These properties along
with its ability to maintain peri-operative
haemodynamic stability make clonidine a useful
agent in anaesthesia and intensive care. Clonidine
acts by stimulating the pre-synaptic alpha 2
adrenoceptors, thereby decreasing noradrenaline
release from both central and peripheral
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sympathetic nerve terminals. The effects of
clonidine occur due to its action both at spinal and
supraspinal sites, including depression of thalamic
transmission of impulses to the cerebral cortex as
well as enhancement of descending inhibitory
pathways to the dorsal hornt*4,

Clonidine markedly decreases noradrenaline
concentrations in the locus coeruleus. The
efferents from the locus coeruleus act on the
descending fibres of the reticulospinal tracts that
inhibit pain transmission at the spinal levell®
Alpha 2 adrenoceptors are found post junctionally
on the dorsal horn neurons of the spinal cord and
acts by inhibiting the release of substance
P.Clonidine also acts on the cholinergic,
purinergic and serotonergic pain systems causing
analgesial®.

It is an analgesic, sedative and anxiolytict™.
Along with local anaesthetic agents, it is an
adjunct in regional anaesthesia and in the
treatment of chronic paint*®.

Yoshikawa T et al®. examined the analgesic
effects of orally administered clonidine on pain
induced by injection of propofol (Diprivan; 2,6-
diisopropyl phenol). Female patients (n=81) were
randomly allocated to one of two groups: oral
clonidine (5.5 microg kg(-1)) followed by i.v.
propofol and a control group given placebo
followed by i.v. propofol. The median pain score
in the group receiving clonidine, using a four-
point scale (0=no pain, 1=minimal pain,
2=moderate pain, 3=severe pain) was 1 (0-2), was
observed to be significantly lower in the group
receiving clonidine than in the control group [2 (1-
3), median (25-75 percentiles), P<0.001].Their
results is consistent with our results in Clonidine
group.

Ishiyama T et al™ evaluated the effects of
clonidine and ephedrine on propofol-induced pain
and on hemodynamic changes during the
induction sequence in their study. The four study
groups were: clonidine-ephedrine (CE), clonidine-
saline (CS), diazepam-ephedrine (DE), and
diazepam-saline (DS)

Median pain score in CE was significantly lower
than those in the other groups (P < 0.0001). Pain
scores in CS and DE were significantly lower than
that in DS (P < 0.05). Ephedrine increased HR in
CE and DE (P < 0.05), but clonidine did not
augment the effect. Mean arterial blood pressure
before  tracheal intubation decreased to
comparable values in all groups. Their results in
clonidine group was found to be comparable to
our results.

Conclusion
The results of the present study show that 0.5
pg/kg of clonidine is effective in alleviating
incidence and severity of propofol induced pain,
did not cause significant hemodynamic adverse
side effects.
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