
Bombay Hospital Journal, Vol. 52, No. 1, 2010 2 5

Effect of Clonidine as an Adjunct to Induction Agents
in CABG Patients : A Randomised Comparative Study

Manjula Sarkar*, Anuj Kumar**

Abstract
ααααα2-Adrenergic agonists decrease sympathetic tone with ensuing attenuation of neuroendocrine
and haemodynamic responses to anaesthesia and surgery. We studied the effects of clonidine,
an ααααα2 -adrenergic agonist, on these responses in patients undergoing coronary artery bypass
grafting. Sixty patients scheduled for elective coronary artery bypass grafting received, in a
double –blind manner, either i.v. Clonidine, 4 µg/kg 30 min before induction over 15 min or did
not receive it. Filling pressures, blood pressure, and heart rate were controlled by intravenous
fluid and by supplemental anaesthetics and vasoactive drugs. Compared with routine induction,
clonidine premedication attenuated the increase of blood pressure during anaesthesia (5 vs. 20
mmHg) and surgery (3 vs. 14). Clonidine decreased the incidence of intraoperative (3 vs. 12
patients) tachycardia. Clonidine also decreased the additional need of induction agents in the
form of propofol (4 vs. 14 patients). Intravenous clonidine premedication to patients undergoing
coronary artery revascularization decreased the dose of induction agents and attenuated
hyperdynamic responses to anaesthesia and surgery.

2. On haemodynamic stability
3. On side effects of clonidine

Methods

Study design
It was a prospective randomized double

blind study, conducted after obtaining
permission from institutional Ethics
Committee. 60 cases were divided into 2
groups. One group received i.v. clonidine
premedication and the other group received
placebo.

Double blind study
The anaesthetist who prepared the inj.

Clonidine and acted as an investigator
remained aware which group each patient had
been assigned but he was not involved in the
management of patient’s haemodynamics.

Inclusion criteria
1. Patients undergoing CABG
2. Age 20 -65 yrs
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Introduction

Anaesthesia for cardiac surgeries is
complicated by the patients pre-existing

heart disease and the nature of the surgery,
which includes episodes of intense surgical
stimulation and cardiopulmonary bypass
(CPB). Clonidine, a centrally –acting α
agonist, may reduce anaesthetic and analgesic
requirements, promote perioperative
haemodynamics stability, reduce myocardial
ischaemia, improve renal function, provide
sedation and anxiolysis, and attenuate the
neurohumoral “stress response” of major
surgery.

Aims and objectives of the study were
To assess the effect of i.v. Clonidine pre –

medication
1. On dose requirement of induction agents
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3. Ejection fraction > 40%
4. Patients without pulmonary hypertension

Exclusion criteria
1. Age < 20 yrs and > 65 yrs
2. Ejection fraction < 40%
3. Patients with pulmonary hypertension
4. Known drug allergy to any of the

anaesthetic induction agents e.g.
midazolam, fentanyl, propofol,
pancuronium,

5. Valvular heart diseases

Grouping of cases
Group A : Premedication with i.v. clonidine

(4 µg/kg) 30 mins before induction over 10
mins.

Group B : Placebo (i.v. normal saline) of
the same volume.

Study procedure
1) Pre-operative evaluation-

History, Past History, Clinical
Examination, Routine investigations,
Stress test, 2 D-ECHO, Coronary
Angiography.

2) On the day of surgery, patients were
examined. Volunteers were allocated
randomly to 2 groups.

Group A (Clonidine) - Patients belonging
to this group received i.v. clonidine pre-
medication 4 µg/kg.

Group B (Placebo) - Patients belonging to
this group received placebo.
— NBM status of the patient was confirmed.
— Informed written consent was taken.
— Pre-operative vitals were recorded in the

form of baseline pulse and blood
pressure.

— After arriving in the OT monitors
attached were- Manual BP cuff, Pulse
oximeter, Cardioscope.

Inspired air was supplemented with oxygen
at 5-6 litres/min
— Vein was canulated with appropriate

intracath (16 G or 18 G) on the dorsum of
hand.

— Inj clonidine (4 µg/kg) was given i.v. over
10 minutes.

— Internal jugular vein was canulated with
triple lumen.

— Radial artery was canulated for intra-
arterial blood pressure monitoring.

— The patient was induced with inj
midazolam (0.1 mg/kg), inj fentanyl (10
µg/kg) and inj pancuronium (0.1 mg/kg).
Inj. propofol was given if required and it
was noted.

Maintenance : O‚ Sedation Mixture (Inj.
Fentanyl + Inj. Midazolam + Inj.
Pancuronium).

Monitoring : ECG, Pulse Oximetry, EtCO‚
IBP, CVP, Nasopharyngeal Temperature,
Serial ABG, ACT.

Statistical Analysis
Analysis was performed using Student’s t

test, Chi-square test, Wilcoxon Sign Rank
Test where appropriate. A p value < 0.05 was
considered statistically significant.

Results and Observation
Tables 1-6 and Fig. 1.

Discussion
The α2-adrenergic receptor agonist,

clonidine, acts by decreasing central
sympathetic nervous system activity in
stressful situations.

Our study was designed to investigate
whether clonidine attenuates stress response
and its effect on other anaesthetic drug’s
requirement during elective CABG surgery.

Flacke et al1 observed improved
haemodynamics stability in patients having
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Table 1 : Patient characteristics

Feature Group A Group B
(n-30) (n-30)

Sex m/f= * 23/7 24/6
LVEF (Mean ± S.D.)* 48.05 48.97

 (± 3.55) ±4.24
Age (y.) (Mean ± S.D.)* 53.33 53.90

(± 7.61) (±7.68)
Weight (Kg) 62.69 60.53
(Mean ± S.D.)* (± 5.41) (±5.22)
ASA class II/III/IV * 9/21/0 10/20/0
NYHA class II/III/IV * 14/11/5 15/10/5
Cross – Clamp Time 89.30 87.23
(Mean ± S.D.) * (±6.86) (±6.22)
Duration of Surgery 179.83 179.90
(Mean ± S.D.) * (±10.03) (±10.46)

*: Statistically not significant

Table 2 : Profile of propofol

Propofol Group A (N=30) Group B (N=30)
No. % No. %

Yes  04 13.3  *14 46.7
No  26 86.7  16 53.3

By Chi – Square Test *P < 0.05 Significant

Fig. 1

CABG who were given clonidine and
anaesthetized with high-dose sufentanil and
supplemental isoflurane, whereas Abi-Jaoude
et al.7 did not find any such decrease. A
decreased incidence of tachycardia has been
a common finding in patients receiving
clonidine and undergoing noncardiac
surgery.2,8 The present study also showed that
there was improved haemodynamics stability
in patients who were given clonidine.

In patients undergoing coronary artery
surgery and receiving clonidine as
premedication, the need for fentanyl or
sufentanil decreased by 20-40% when the
opiate was administered according to
haemodynamics1,3,4 or electroencephalo-
graphic criteria,5 and increases in HR and
mean arterial blood pressure as a response

Table 3 : Profile of changes in mean heart rate
between the groups

Period Mean Heart Rate (X ± SD)
Group A Group B

Baseline 70.03 ± 7.36 72.47 ± 8.49
Before Induction *67.23 ± 6.08 *74.20 ± 8.78
Before Intubation *71.77 ± 6.24 *82.80 ± 12.36
5 min after Intubation *76.77 ± 7.40 *87.43 ± 10.99
Before Incision *67.00 ± 14.36 *75.70 ± 20.68
After Sternotomy *71.37 ± 7.59 *80.40 ± 11.36
End of Bypass *81.70 ± 8.47 *88.47 ± 9.03
End of Surgery *81.10 ± 8.64 *88.90 ± 8.52

By Student t test  * P < 0.05 Significant

Table 4 : Profile of changes in mean systolic
arterial pressure between the groups

Period Mean Systolic Arterial Pressure
(X ± SD)

Group A Group B

Baseline 121.43 ± 6.24 122.47 ± 8.67
Before Induction 121.73 ± 8.49 *123.47 ± 9.25
Before Intubation 120.50 ± 17.93 *133.63 ± 19.94
5 min after 122.20 ± 30.55 *141.60 ± 21.92
Intubation
Before Incision *111.03 ± 26.61 121.97 ± 23.53
After Sternotomy *109.23 ± 28.55 122.30 ± 22.72
End of Bypass *104.50 ± 26.51 *117.50 ± 21.49
End of Surgery *108.13 ± 23.91 *119.93 ± 21.78

By Student t test * P < 0.05 Significant
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to intubation and surgical stimulation were
attenuated by 5-10 bpm and up to 20 mmHg,
respectively. The patients receiving placebo
had two to fivefold increase in plasma
epinephrine and norepinephrine
concentrations, compared with those who
received clonidine.3,4,6 Investigators have also
observed a decreased need for inhalational
anaesthetics by administering clonidine in
some studies of patients having noncardiac5,8,10

and cardiac1,3 procedures, but other
researchers found no such effect.7,9 Our study
has shown a reduced need for anaesthetic
supplementation with Inj. Propofol (4 vs. 14
patients).

Administration of clonidine has been
associated with an increased incidence of
hypotension in studies of patients having
noncardiac procedures9 and CABG.7 However,
in our study, there was no intergroup
difference in the incidence of hypotension
before or after CPB.
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LEFT ATRIAL APPENDAGE OCCLUSION IN NON-VALVULAR ATRIAL FIBRILLATION

More than 90% of atrial thrombi in patients with non-valvular atrial fibrillation are believed to
originate in the left atrial appendage.

Warfarin is the long-term oral antithrombotic of choice in patients at high risk of embolism in
association with non-valvular atrial fibrillation especially after an ischaemic cerebrovascular event,
but many patients cannot achieve anticoagulation targets. WATCHMAN which is delivered to the
right atrium via a percutaneous femoral transvenous approach, with subsequent atrial septal puncture
and deployment of the device in the left atrial appendage under fluoroscopic and transoesophageal
echocardiographic visualization.

Protect AF investigators report a non-masked, multicentre, randomized, non-inferiority trial of the
efficacy and safety of the WATCHMAN device in patients with paroxysmal, persistent, or permanent
non-valvular atrial fibrillation. It was planned that patients randomized to device closure would
receive therapeutic heparin at implantation, followed by warfarin for 45 days after treatment if the
left atrial appendage was successfully occluded on repeat transoesophageal echocardiography, then
aspirin and clopidogrel for 6 months after randomization, followed by long-term aspirin monotherapy.

The rate of the composite primary efficacy outcome (any stroke, cardiovascular or unexplained
death, or systemic embolism) was similar in the device and control groups during a mean follow-up
of 18 months (rate ratio 0.62, 95% Bayesian credible interval 0.35-1.25). Thus the device regimen did
not seem inferior to warfarin alone. Cardiovascular or unexplained death, and haemorrhagic stroke
were significantly less common in the device than in the control group.

In the periprocedural period in the device group, about one in 20 patients required drainage of a
pericardial effusion, one in 50 required open cardiothoracic surgery, and one in 100 had an ischaemic
stroke attributed to air embolism or presumed thromboembolism. 77% of patients randomized to
device treatment had successful device implantation that allowed discontinuation of warfarin at 6
months. Patients in the control group remained within the therapeutic range for international
normalized ratio only two-thirds of the time, reflecting the difficulties associated with warfarin
anticoagulation even in a clinical trial.

These studies should include neuroimaging (e.g., periprocedural transcranial Doppler, and
preimplantation and delayed postimplantation MRI of brain) to more accurately assess the embolic
potential of a left atrial appendage occlusion device in patients with non-valvular atrial fibrillation.
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