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ABSTRACT: Patients requiring mechanical ventilation usually needs adequate sedation and analgesia
to facilitate their care. Dexmedetomidine, a short-acting alpha-2-agonist, possesses anxiolytic,
anesthetic, hypnotic, and analgesic properties. AIM: The objective of this study is to evaluate and
compare the safety and efficacy of iv infusion of Dexmedetomidine with iv infusion of propofol for
sedation in post-operative ICU patients. MATERIALS AND METHODS: Fifty patients who were
ambulatory and who required the post-operative mechanical ventilation or post-operative sedation
were enrolled, in which 25 patients received Dexmedetomidine and remaining 25 patients received
propofol. All these patients were treated for the period of 8 to 24 h. STATISTICAL ANALYSIS USED:
Data were analyzed using Student's t-test and Chi-square test. The value of P< 0.05 was considered as
statistically significant. RESULTS: Demographic data were comparable. Pulse rate, respiratory rate
and blood pressure were comparable. Depth of sedation is similar. To maintain analgesia throughout
the study period, patients receiving propofol infusions required significantly more analgesics than
patients receiving Dexmedetomidine. CONCLUSIONS: Dexmedetomidine appears to be a safe and
acceptable ICU sedative agent.
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INTRODUCTION: Patients requiring mechanical ventilation usually needs adequate sedation and
analgesia to facilitate their care. Deep sedation is no longer the standard practice for most patients as
it prolongs weaning from mechanical ventilation and length of ICU stay and potentially increasing
morbidity. Dexmedetomidine is a more selective a, agonist with a 1600 times greater selectivity for
the o, receptor compared with the a; receptor. It belongs to the imidazole subclass of a; receptor
agonists especially for the 2A subtype which causes it to be a much more effective sedative and
analgesic. It sedates via interaction with locus ceruleus, and has less effect on arousability. It is
metabolised by hydroxylation through direct glucuronidation and cytochrome P450 metabolism in
liver. It's elimination half-life is 2 to 3 hours. Propofol is a short-acting, lipophilic sedative and
hypnotic, causes global CNS depression, presumably through agonist actions on GABAa receptor.

In post-surgical patients, dexmedetomidine does not interfere with respiration rate, or
arterial oxygenation and carbon dioxide pressure. The objective of this study is to investigate and
evaluate the efficacy and safety of dexmedetomidine in comparison to propofol in the management of
sedation for post-operative intensive care unit (ICU) patients, as a sedative agent. This trial was
designed in the Indian population to evaluate the efficacy and tolerability of Dexmedetomidine versus
propofol alone in the management of sedation for the period after any major surgery.
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MATERIALS AND METHODS: The study was conducted in the RICU, Government general hospital
attached to Rangaraya medical college, Kakinada between May 2014 to August 2014.After obtaining
institutional ethical committee’s approval & informed consent from the patients’ attendents, 50
patients belonging to ASA grades 1& II of both sexes, aged between 20-60 yrs were taken up for study.
They were randomly divided into 2 groups -Group D & Group P each comprising of 25 Patients.
GROUP D patients received DEXMEDETOMIDINE loading dose of 1mcg/kg over 10 min followed by
maintenance dose of 0.2-0.7mcg/kg/hr. GROUP P patients received PROPOFOL 5mcg/kg/min and
infusion rate was increased by increments of 5-10mcg/kg/min until desired level of sedation was
achieved. Base line parameters like heart rate, NIBP, respiratory rate were recorded in both the

groups.
In all patients HR, SBP, DBP, MAP, RR, RAMSAY SEDATION SCORE, VISUAL ANALOUGUE SCALE
were monitored for 30min, 1hr, 1.5 hr, 2.5hr, 4hr, 6hr, 10hr.

'able 7 - Ramsay scale for the assessment of the level of sedation

LEVEL OF ACTIVITY POINTS

Patient anxious, agitated or restless 1

Patient cooperative, orientated and tranquil

2
Patient responding only to verbal commands 3
4

Patient with brisk response to light glabella tap or loud
auditory stimulus

Patient with sluggish response to light glabella tap or loud 5
auditory stimulus

Patient with no response to light glabella tap or loud
auditory stimulus

VISUAL ANALOGUE SCALE:

0 1 2 3 4 5 6 7 h Y 10
00) (08) (00) (00) (B

Nopain  Mild, annoying  Nagging,  Distressing, Intense,  Worst possible,

pain uncomfortable,  miserable dreadful, unbearable,
troublesome pain horrible pain  excrutiating
pain pain
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Statistical Analysis: Data analysis was performed by unpaired student’s t-test and chi-square test.
p < 0.05 was considered statistically significant and a p value <0.0001 was considered statistically
very significant.

RESULTS: The demographic profiles of the patients in both the groups were comparable with regards
to age, sex, weight.

Pulse rate, respiratory rate and blood pressures between the groups was not statistically
significant. RSS was between 2-3 for both DEXMEDETOMIDINE and PROPOFOL groups. There was no
statistical significant difference between the 2 groups throughout the study period with respect to
sedation. However, patients receiving propofol infusions required additional analgesics than patients
receiving dexmedetomidine. Fentanyl required in patients receiving propofol infusion was 125 (100-
150) mcg. No adverse event was observed in this study.

Group D Group P
(n=25) (n=25)

AGE (YEARS) | 42+12.13 | 41.09+13.17

SEX (M:F) 15:10 13:12

WEIGHT 63.4+4.36 62.4+9.02

HAEMODYNAMIC PARAMETERS

e B4A7 8533 G146 927 923 937 WE  95s 0
vate  +1035 27 141 +103  +121 83 101 4333

Bespia 422 1307 1643 2004 1646 1204 1943 2004 O O0°
:i" (129 @37 010 420 W02 L1 02

Somtnli L

chlood 11957 116 11637 11357 11437 11467 118237 11637
presmr 584 5017 579 1459 f2ER 0 1299 243 43R
e

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 4/ Issue 01/Jan 01, 2015 Page 19



DOI: 10.14260/jemds/2015/4

ORIGINAL ARTICLE

HAEMODYNAMIC PARAMETERS

D P (8] F (] F L F

Dia ]_1 =0.05
bfﬂ":‘ D TAdT T3 T6A T84 T4 T74 7634 753
EONOR o4l 2502 7 606 =33 0649 =306 1m0
pressie
M =0.05
mea'n1 =091 8119 £537 2491 9319 9245 901 9134

T +5.66 19 +6.1 46 =20 +41 +2A +h3
presse

RAMSAY SEDATION SCALE

23107 21805 =005 Hatsig

lh 240100 244 £ 03583 0283 =005 Maotsig

l5h 272:083 244 £ 0851 0225 =005 Hotsiz
25h 292:075%  Z216:0776 00og =005 Sigmficant

4h 280+ 0816 276 + 0473 0353 =005 Hatsig

th 28407048 2830088 02a7 =005 Hatsig

10h 288106 264 £ 0735 0205 =005 Matsig

VISUAL ANOLOGOUE SCALE
S
212+¢13 3644+ 189 =005 Sigm ficant
1h 2284117 327:13 Q.00 =005 Sz feard
15h 204 1 A2 272+ 1869 0152 =005 Hat sig
25h 208+ 1.11 252+ 132 0.20= =005 Mat sig
4h 208+ 1.49 272+ 061 0. =005 Sz feard
gh 1Ede1.11 250+ 0445 0.000 =005 Sz feard
10k 2+ 1.58 272+ 080 0.04% =005 Sz feard

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 4/ Issue 01/Jan 01, 2015

Page 20



DOI: 10.14260/jemds/2015/4

ORIGINAL ARTICLE

DISCUSSION: Dexmedetomidine is as effective as propofol for producing and maintaining adequate
short time sedation in mechanically ventilated patients.'The benefits of dexmedetomidine over
currently available sedative agents include its lack of respiratory depression and ability to decrease
the need for opioid alagesics!. The present randomized, open study demonstrated that both infusions
of dexmedetomidine and propofol produced sedation, and significant analgesia. Cardiovascular
stability and respiratory function were both well maintained. There is increase in use of a2-
adrenoreceptor agonist like dexmedetomidine as it has a shorter half-life and has additional analgesic
properties and maintains cardiorespiratory function.!

Finally, antagonists to the effects of a2-adrenoceptor agonists have been described that make
quick reversal of sedation an option.2 A rise in blood pressure may occur 1 min after bolus and is
attributed to direct effects of a2-receptor stimulation of vascular smooth muscles. Dexmedetomidine
does not appear to have any direct effects on the heart.3 A biphasic cardiovascular response has been
described after the infusion of dexmedetomidine.#¢ The administration of a bolus of 1 mcg/kg
dexmedetomidine initially results in a transient increase of the blood pressure and a reflex decrease
in heart rate, especially in younger, healthy patients.> The initial reaction can be explained by the
peripheral a2B-adrenoceptor stimulation of vascular smooth muscle and can be attenuated by a slow
infusion over 10 or more minutes.

The initial response lasts for 5 to 10 minutes and is followed by a decrease in blood pressure
of approximately 10% to 20% below baseline and a stabilization of the heart rate, also below baseline
values; both of these effects are caused by the inhibition of the central sympathetic outflow
overriding the direct stimulating effects.” Another possible explanation for the subsequent heart rate
decrease is the stimulation of the presynaptic a2-adrenoceptor, leading to a decreased
norepinephrine release.8 The application of a single high dose of dexmedetomidine reduced
norepinephrine release by as much as 92% in young healthy volunteers.? The release of epinephrine
is also reduced by the same amount.!® Dexmedetomidine has an alpha-2 to alpha-1 receptor
selectivity ratio that is 10 times greater than that of clonidine and has a significantly shorter
elimination half-life.11

CONCLUSION: In the present study dexmedetomidine appears to be a safe and acceptable ICU
sedation agent. Depth of sedation is similar to that given by propofol the cardiovascular respiratory
variables of patient sedated with dexmedetomidine are similar to that of patients sedated with
propofol. In conclusion, dexmedetomidine could be used safely and effectively, in post-operative ICU
as sedative and analgesic agent.
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