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Abstract

Background: Accentuated hemodynamic changes during direct ¢ggryocopy can be modified by appropriate premedicafidie present
study was aimed to comparatively evaluate the adinefficacy of intravenous clonidine with nalbupdipremedication for reduction in
hemodynamic changes during direct laryngoscopyiandbation. Subjects and Methods:Sixty adult consenting patients of ASA physical
status | and Il of either gender, were randomized two equal groups of 30 patients each to receitreer clonidine (2 pg/kg) Group | or
nalbuphine (0.2 mg/kg) Group II, intravenously 1thates before induction. Anesthetic technique wasdardised and direct laryngoscopy
with intubation was facilitated with vecuronium brme. Changes in heart rate, arterial blood presand ECG were recorded at baseline,
after giving study drug, after laryngoscopy andilygtion, then after at 1st, 2nd, 3rd, 5th, 10tll, &5th min of intubation and were noted as
primary end points. Any side effects and complmadi were recorded as secondary end pdResults: After premedication in patients of
comparable demographic profile, the fall in heaterand blood pressure showed statistically sicanifi difference between the groups. After
laryngoscopy and intubation, the increase in mezarttrate and mean blood pressure occurred imneddiat patients of both groups but
persisted up to 5 to 7 min in patients of clonidgreup and up to 10 minutes in patients of nalbug@hgroup with statistically significant
difference between the grougonclusion: Intravenous clonidine premedication (2 pg/kg) caeffeectively reduce the hemodynamic changes
during direct laryngoscopy and intubation when carefd to intravenous nalbuphine (0.2 mg/kg), adrreénésl 10 min before induction.
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Introduction
Clonidine, partial 02 adrenergic agonist, decreases the

The direct laryngoscopy and intubation is frequentl sympathetic nervous system outflow from centralvoas

performed to protect the airway from aspiration atidws system to peripheral tissues and inhibit release of
unimpeded ventilation during general anaesthesid, its norepinephrine. It has sedative, analgesic and
clinical benefits are not without adverse effectse dto antihypertensive action in addition to reduction thfe

increase in plasma catecholamine concentration,ctwhi anaesthetic drugs requiremér.

causes transient and variable tachyarrhythmia andNalbuphine is a semi-synthetic agonist-antagonigioid
hypertensioi! These hemodynamic changes predispose theanalgesic. It is agonist at kappe) (eceptors and acts as
myocardium to ischemia that may be life threatening antagonist at mu (M) receptors. Nalbuphine not only

cardiac compromised patients. Institution of appaip suppresses the hemodynamic response but also erovid
premedication, smooth induction and rapid intubat@an intraoperative hemodynamic stability with prolonged
reduce these associated risks of hemodynamic ckange duration of analgesia. Its potential safety in odesage i.e.

An ideal anaesthetic drugs or technique should lzaxegpid ceiling effect in respiratory depression, makeduaphine an
onset of action, be safe and convenient to prejee ideal analgesic during anaesthebfa.

administer, besides minimizing the hemodynamic gkanit This prospective double blind randomized study was
must be applicable to patients of all age groupsyvent designed to comparatively evaluate the clinicalcaffy of
impairment of cerebral blood flow and avoid awasmne intravenous Clonidine versus Nalbuphine premedicatin
during anesthesia. It should not also affect thetitin of hemodynamic changes during direct laryngoscopy and
anaesthesia and recovery characteristics. intubation.
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Subjects and Methods

After approval from Institutional Ethical Committesnd

written informed consent, this prospective doublincb
randomized study was conducted on 60 patients tberi
gender aged between 18 to 58 years, weighing batwée
and 70 kg with American Society of AnaesthesiolG§8A)

physical status | and I, and scheduled for elecBurgical
procedure under general anaesthesia.

Selection criteria

Patient suffering from cardio-pulmonary diseases,
uncontrolled or untreated systemic hypertensiorpatie
disease, renal disease, neurological disorder docaimal
disease, morbidly obese patients, patients withwkno
hypersensitivity or drug allergies, taking any nuoadiion,
were excluded from the study. Patients with angiteg
difficult airway, or may require more than one atp for
intubation or refused to participate in the studgre also
excluded from the study.

Sixty adult patients were divided into two equaduyps of 30
patients each, according to computer generatedonand
number table. Patients of Group | received Clomd{2
pna/kg) and patients of Group Il received Nalbuph{fe2
mg/kg), for intravenous premedication. Both drugsrev
diluted in 10 mL normal saline and administeredniiutes
before induction. Group allocation and study drug
preparation was done by an assistant who was llitaléhe
study protocol. Neither investigator nor the obserwere
aware of study protocol to keep the double blindneg
study.

Anaesthetic Technique

All selected patients were given tab Alprazolanbiy and
tab. Ranitidine 150 mg orally, the night beforegany and
were kept fasting for 6 hours prior to surgery. &rival to
operation theatre, all patients were placed inrepiosition
and routine monitoring was commenced using a Maip
monitor and baseline vital parameters of heart, tstemic
blood pressure, peripheral oxygen saturation (Sparg)
electrocardiogram (ECG) were recorded. An intrausnoe
was secured and lactate Ringer solution was statete
rate of 4-6 ml/kg/h.

They were given inj. midazolam 0.02mg/kg, inj.
glycopyrrolate 0.2 mg, inj. Fentanyl 100 pg and. inj
ondansetron 4 mg, followed by the study drug, dow 2
pna/kg or nalbuphine 0.2mg/kg solution, intravengu&D
minutes before induction, according to randomizatio
schedule, in double blind manner.

After pre oxygenation for 3 min with 100% oxygera\ace
mask, anaesthesia was induced with propofol 2kgng/
followed by vecuronium bromide 0.1 mg/kg to faeité
direct laryngoscopy and intubation. All patientere
manually ventilated with 100% oxygen. When doublesb
suppression was 95% or when Train of four (TOF) ner®,
the laryngoscopy was performed with Macintosh curesle
laryngoscope within a period of 15 seconds wittpprasized
cuffed endotracheal tube. Any patient requiring entvan 20
seconds or more than one attempt for intubations wa
excluded from the study. Anaesthesia was maintaimital
isoflurane, nitrous oxide 60% in oxygen. The pdtenere

mechanically ventilated to keep normocapnia. Tlaalti
volume and ventilatory frequency was adjusted tontam
EtCO2 between 35-40 mm Hg.

The hemodynamic parameters of heart rate, systbhoad
pressure (systolic, diastolic and mean arteriabquree) and
peripheral oxygen saturation were noted along waithlysis

of electrocardiogram (ECG) for any change in rhytand

ST segment. These parameters were recorded atinegasel
after giving study drug, immediately after laryngopy and
intubation, then at intervals of 1st, 3rd, 5th,,71®th and
15th min, after intubation. Then monitoring was thomed at

5 min interval during intraoperative period tilleof surgery
and post extubation.

The hemodynamic changes observed as abnormal dindin
during the study were defined as hypotension whh Bas
less than 20% of baseline value or less than 90 Hgn
whichever was lower and hypertension when SBP wa® m
than 20% of baseline value or more than 140 mm Hg
whichever was higher. The tachycardia was defiretieart
rate more than 100 beats per min and bradycardis wa
defined as heatrt rate less than 60 beats per min.

Patients were not stimulated during the observagieriod
and thereafter the surgery was allowed to proceed.
Hemodynamic changes occurring during study peri@ w
not treated unless these changes were sustainea @egiod

of time and were compromising patient’s safety.
Intraoperatively, hypertension was managed by asirg
the dial concentration of isoflurane and hypotemsivas
treated primarily by increasing the rate of lact&imger
infusion, decreasing the dial concentration ofligaine and
additionally with intravenous bolus of inj. mepher@mine,
6mg. Bradycardia was managed by bolus of inj. ate.6
mg. Record of each such patient was kept.

At the end of surgery, isoflurane was discontinustt
residual neuromuscular blockade was antagonizedh wit
appropriate doses of intravenous neostigmine (Og&gh
and glycopyrrolate (0.01mg/kg). Ventilation was tioned

to eliminate volatile agent until signs of awakiagpeared.
Both the level of consciousness and neuromuscular
transmission were assessed for adequacy of reflBatients
were extubated after sign of adequate reversal patignt
were able to obey simple commands.

Any postoperative hemodynamic changes, shivering,
sedation, respiratory depression, nausea and vagnitiere
noted and treated accordingly.

Sample size
Preliminary sample size was decided in consultatidti

statisticians and was based on previous studieschwh
indicated that approximately 27 patients shouldrimduded

in each group in order to ensure power of 80% dptHaa
error of 0.05 with confidence limit of 95% for detimg
clinically meaningful reduction by 20 % in accertkch
hemodynamic changes during direct laryngoscopy and
intubation. Assuming a 5% drop out rate, a totéd®@fpatient
were incorporated in the study for better validatid results.

Statistical Analysis

The data obtained in the study was presented abaldted
manner and variables were expressed as mean zasfiand
deviation (SD), considering the later as the bestliptor for
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statistical analysis. The results were analyzedhgusbtat
graphic centurion, version 16 (Stat point techn@sdNC,
Warrenton, Virginia). The parameters of both growese
compared using one way analysis of variance (ANQ\®)i
square test, unpaired and paired ‘T’ test. A P eaifiless
than 0.05 was considered to indicate statistiaghiBtcance
and P value less than 0.001 was considered statigti
highly significant.

Results
Table 1: Demographic profile (n=60).

e - Parameters Group | Group I P Value
The present study compared the clinical efficacy of7 o 46.76£12.3 48.54+10.9 0.07
intravenous clonidine with nalbuphine premedication Height (cm) 1546748 153.83£54 0.48
hemodynamic changes during direct laryngoscopy ©n 6[ weight (kg) 59.17t75 60.23+5.3 0.565
adult patients of both genders. The sample sizeadaquate Gender (M/F) 18/12 19/11 0.87
to detect statistical significance in hemodynamimnges [LASA (/) 20/10 21/9 0.73

during direct laryngoscopy and intubation. Thereswe
protocol deviation and data of all patients wergtded for
statistical analysis.

Demographic parameters of age, height, weight, gieratio
and ASA physical status were comparable between th
groups. [Table 1]

Hemodynamic Changes

nalbuphine group,
(112.1145.6 b/m),

the

increase

in mean heart

systolic blood pressure (137.8&7.
mmHg), diastolic blood pressure (91.4+10.1mmHg)d an
mean arterial blood pressure (106.6+14.32 mm Hguoed
immediately after laryngoscopy and intubation aedsjsted
up to 10 min, thereafter the hemodynamic changesned
to baseline. [Table 3-5]
The difference in hemodynamic changes between rihepg
were statistically significant.

Data are presented in Mean + SD or absolute nhumBexglue > 0.05 is statistically

insignificant.

Table 2: Baseline Hemodynamic parameters

rate

At base line, the mean heart rate, mean systolimdol
pressure, mean diastolic blood pressure, and awersan
arterial pressure in patients of Group | was 85.6&6

beats/min, 128.87+4.36 mmHg, 84.6+7.05 mmHg, and®8
+10.14 mmHg respectively, while in patients of Gudl it

was 89.57+7.2 beats/min, 127.7+3.15 mmHg, 85.3+6.(
mmHg, and 98.62+10.74 mmHg respectively. Both the

groups were comparable with no statistically sigaifit
difference. [Table 2]

After administration of clonidine 2 pug/kg and nagbbine 0.2

mg/kg, the fall in mean heart rate (Group 1-80.68*b/m,
Group II- 86.5+ 6.32 b/m) showed statistically sfgant

difference between the both. There was fall indisblood

pressure (Group |- 122.03+8.0 mmHg, Group II- 1Z&8%0

mmHg), diastolic blood pressure (Group [-80.9+12.49

Parameters Group | Group Il P value
EHeart rate (beats/min) 85.6+6.08 89.57+7.2 0.09
Systolic BP(mmHc 128.87+4.3 | 127.743.1! | 0.23¢
Diastolic BP (mmHg) 84.6+7.05 82.5+6.0 0.219
Mean Arterial Pressure | 98.96 98.62+10.74| 0.946
(mmHg) +10.14
Data are presented as Mean + SD. P value >0.Q&tistially insignificant.
Table 3: Comparison of mean Heart Rate
Heart Rate Group | Group Il P value
(beats/min) Mean | SD | Mean SD
Baseline 85.6 6.08| 8957 7.2 0.090
After study drug 80.63| 5.67| 86.5 6.32 **<0.001
After Induction 7497 | 7.8 83.4 8.54 *<0.05
Immediate post 96.6 3.2 112.11 5.56 *< 0.05
Intubation
1 min 92.2 4.6 111.6| 5.43 *< 0.05
2 min 90.€ 5.€ 109.¢ | 5.6¢ *< 0.0F
3 min 90.2 4.6 107.91 5.66 *< 0.05
5 min 88.6 5.2 103.26 5.57 *< 0.05
7 min 85.3 6.4 100.97 6.00 *< 0.05
10 min 84.6 5.6 95.23 5.69 *< 0.05
15 min 84.1 4.8 88.1 6.60 *< 0.05

Group IlI- 83.7+11.5 mmHg) and mean arterial pressur
(Group 1-94.61+£13.11 mmHg, Group 11-98.0+10.69 mmHg
and the difference was statistically significantvween the

Data are presented in Mean + SD or absolute nunfBewglue <0.05 is statistically
significant; **P value <0.001 is statistically higtsignificant.

Table 4: Comparison of mean Systolic Blood Pressure

groups. [Table 3-5]
After induction with propofol, there was furthedlfan mean

heart rate (Group 1-74.97 +7.8 b/m, Group II- 884tb/m),

systolic blood pressure (Group [-116.2+4.32 mm Hg,

Group IlI- 118.2+4.82 mmHg), diastolic blood pressur

(Group 1-77.9 £13.36, Group I1-78.6£10.51mm Hg) and

mean arterial pressure (Group 1-90.66+14.66 mmGigup

II- 89.8+ 11.92 mm Hg) in patients of both groug$he

difference was statistically significant betweee tiroup (p

= <0.001). [Table 3-5]

Systolic Blood Pressure Group | Group Il P

(mm Hg) Mm Mean SD Mean SD | value
Baseline 127.7 4.36] 128.87 3.1 >0.05
After study drug 122.03 8.0 128.7 7.0 *<0.05
After Inductior 116.2 4.3z | 118.2 | 4.8z | *0.047
Immediate post Intubation|  136.8 6.0 1372 7.68 0386.
1 min 136.3 5.6 136.4 8.2 *0.02
2 min 132.3 4.6 135.2 6.43 *0.011
3 min 132.2 4.5 134.9 4.42 *0.023
5 min 131.3 4.4 134.7 3.98 *0.05
7 min 128.7 5.€ 132.1 4.4 *<0.05
10 mir 126.: 6.C 130.¢ 2.7¢ *<0.05
15 min 118.43] 3.6 127.34 3.2(¢ *<0.06

After direct laryngoscopy and intubation, in patgerof

clonidine group, the increase in mean heart ra6e64%3.2
b/m), systolic blood pressure (136.846 mmHg), dikst
blood pressure (89.3+8.5 mmHg), and mean artet@do
pressure (102.17+15.06 mm Hg), occurred immediatfr
laryngoscopy and intubation and persisted up to 3 min,
thereafter the changes returned to baseline. [Table

After direct laryngoscopy and intubation, in patgerof

Data are presented in Mean = SD or absolute numbersalue <0.05 is statistically
significant.

Complications during study

Five patients of clonidine Group | developed hypsten
and two patient showed heart rate < 60 beats/motdurred
after premedication but heart rate and blood pressu
increased after laryngoscopy and intubation. Hemnce
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medical intervention was required. No other congtlans
related to study drug or anesthetic technique oeduduring

the study period.

Table 5: Comparison of mean Diastolic Blood Presser

Diastolic Blood Pressure Group |
(mm of Hg) Mean SD

Baseline 84.6 7.05
After study dru 80.¢ 12.4¢
After Induction 76.9 13.36
Immediate post Intubation 89.3 8.5
1 min 88.07 7.0
2 min 86.9 11.3
3 min 85.7 12.9
5 min 85.2 11.2
7 min 84.6 13.3
10 min 84.2 10.7
15 min 82.3 11.51

Data are presented in Mean = SD or absolute nhumbersalue <0.05 is statistically

significant.

Table 6: Comparison of average Mean Arterial Pressie

Mean arterial Group | Group Il P
pressure (mm of Hg) | Mean SD Mean SD value
Baseline 98.96| 10.14 98.62 10.74 0.946
After study drug 94.61| 13.11 98.0 10.69 *0.049
After Induction 90.66 | 14.66 89.8 11.92 *0.047
Immediate post 102.1 | 15.06 106.6 14.32 0.051
Intubation 7
1 min 100.6 | 16.14 105.4 14.05 *<0.05
2 min 98.9 15.11 104.2 14.26 *<0.05
3 min 96.2 13.41 103. 12.67 *<0.05
5 min 93.6 12.53 103.2 12.02 *<0.05
7 min 924 15.57 101.3 11.65 *<0.05
10 min 90.7 15.35 100.4 12.61 *<0.05
15 min 86.3 16.69 99.2 12.51 *<0.05
Data are presented in Mean + SD or absolute numbersalue <0.05 is statistically
significant.

Discussion

Direct laryngoscopy and intubation is most noxiatisuli . - ’
during airway management due to intense sympatheticrate was till 3min only. These changes in hear¢ naere
discharge and release of catecholamine, which esteid as

hypertension and tachycardia. Th

ese

short

hemodynamic changes can be harmful in patients prigh
existing myocardial disease or cerebral insufficienf no
specific measures are taken to prevent these heraody
changes, the cardiac work load may be increasedhwihi
turn may terminate in perioperative myocardial &oia or
acute heart failure. Surgical stress also leadsneéoease
catecholamine release which can further intensifie t

intraoperative hemodynamic instability.

The therapeutic armamentarium to

counteract

the

hemodynamic changes during laryngoscopy and iniabat
includes a wide variety of drugs, technique andteoof
approaches,

pharmacological approach is considered to be thg thich
include high dosages of opioid analgesies? adrenergic
agonist, beta adrenergic blockers and vasodildtatswith

administration. Out of various

their own limitations.

In the present study, clinical efficacy of intraces
clonidine versus nalbuphine premedication was coetpbfor ot i
hemodynamic changes during direct laryngoscopy and Postganglionic sympathetic nerves.
fact to

intubation. The significance of the study liesthre

the

select the better drug for premedication which daelduce
the hemodynamic changes during direct laryngoscampy
intubation. Besides minimizing the haemodynamicncjes,
premedication must be applicable regardless ofptéent
group, prevent impairment of cerebral blood flovd avoid
awareness during anaesthesia. Drugs should e tkat
they do not affect the duration or modality of Heaesthetic
technique and should not effects the recovery lgrafi the
patient.

Not many studies have been done to compare theallin
efficacy of intravenous clonidine with nalbuphine
premedication for reduction of haemodynamic changes
during direct laryngoscopy and intubation, therefohese
premedicants were selected for the present study.
Clonidine is alpha-2 agonists and showed pharmgazb
effects on blood pressure and heart rate, dus yihpatho-
inhibitory action. It has analgesic, sedative amai@ytic
profile. Antinociceptive action of clonidine exifer both
somatic and visceral pain. These properties aloith its
ability to maintain intra-operative hemodynamic bsfty
make clonidine a useful adjuvant in anaesthesiaraedsive
carel”

Nalbuphine is an agonist-antagonist opioid anatgeauses
less respiratory depression by activating theagpnal and
spinal kappa receptor. It does not allow increasgyistemic
blood pressure, pulmonary blood pressure, heag thts
may be useful for providing sedation and analgdsia
cardiac patient§:”!

The selection of dosages for the present studyb&aasd on
the assumption that which almost equipotent dosegdc
supress the hemodynamic changes with minimal dfdets.
For the present study, clonidine in dose ofugkg and
nalbuphine in dose of 0.2mg/kg were selected for
intravenous premedication.

In the present study, there was significant rishezrt rate in
patients of nalbuphine group immediately after lxattion till
10 min while in patients of clonidine group, theeriin heart

statistically highly significant.

lived Jiwanmall M et al used intravenous clonidine indiose of 3

ug/kg and found that target mean arterial pressatgdcbe
achieved easily in clonidine group as against tteegbo
group with significant reduction in intra-operatiod loss
with good analgesid” In another study, done by
Deepshikha C Tripathi et al, it was observed thatidine in
dose of 2ug/kg prevented the hemodynamic stress response
that associated with intubation and extubaftdn.

Clonidine, a2-adrenoreceptors agonist, has potent analgesic
and sedative effect with a low side effect profiled low
abuse potential. It decreases discharge in symipathe
preganglionic fibres in the splanchnic nerve and in
postganglionic fibres of cardiac nerves and stiteslathe
parasympathetic outflow, which may contribute tce th
slowing of heart rate as a consequence of increaagdl
tone and diminished sympathetic drive. In additiemme of

the antihypertensive effects of clonidine may bealiaed by
activation of presynaptic alpha 2 receptors thatress the
release of norepinephrine, ATP and NPY from

In the present study, as increase in megstol&c blood
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pressure, mean diastolic blood pressure and meenaar
pressure was observed in patients of both groupsttzase
changes showed statistically significant differeficen the
baseline after laryngoscopy and intubation. The r&s
highest in patients of nalbuphine group immediatafter
laryngoscopy and intubation.

Priti M Chawda et al studied the efficacy of nalbuge in
preventing the increase in heart rate and mearriarte
pressure in response to laryngoscopy and intuhafibey
observed significant rise in heart rate in the cangroup
(20.4%) after intubation at 2 min when compared to
nalbuphine group (16.66%). Heart rate and mearriarte
pressure gradually decreased after 3 to 8 min intrab
group but always remained higher than patient dsughine
group, thus concluded that nalbuphine attenuateel th
hemodynamic response to laryngoscopy and intub&ton
Similar results were found by Chaudhari M et alpwgimg
increase in mean heart rate and increase in Sysisiod
pressure in patients of nalbuphine group which was
statistically highly significant compared to cloimid group,
immediately after intubation. The increase in diistblood
pressure and mean arterial pressure in nalbuphmggvas
statistically significant when compared to clongligroup
immediately after intubation and then after at 1537, 10
min and 15 min after intubatidh’!

Nath R et al concluded in their study that nalboph{0.2
mg/kg) produced stable hemodynamics during stressfu
period of laryngoscopy and intubation by virtue ité
reduction in pulse rate, systolic blood pressum @iastolic

clonidine and nalbuphine, both offered a unique
pharmacological profile with sedation, analgesiad an
intraoperative cardiovascular stability. Clonidinand
nalbuphine, both has attenuated but did not abdiih

hemodynamic responses to laryngoscopy and intubatio
Conclusion

Intravenous premedication with clonidine or nalbiaph
could reduce the hemodynamic changes by alteriegtifess
induced sympatho-adrenal responses to direct lasgupy
and intubation with inherent advantage of analgesid
sedation. Clonidine (gg/kg) was more effective in reducing
the hemodynamic changes of laryngoscopy and intubat
than nalbuphine (0.2mg/kg), when administered as
premedication 10 minute before induction.

Limitation of study

1. The dose of propofol required for induction of ghesia

for each patient could have been assessed as idenid
and nalbuphine, both causes sedation.

The intraoperative isoflurane concentration coublteh
also been assessed for each patient as clonidide an
nalbuphine, both leads to sedation and analgesia.
Intraoperative Bispectral Index (BIS) monitoring wia
have been more objective in deciding the depth of
anesthesia.

Control group could not be included due to ethical
reasons.

4,

blood pressure with fewer adverse effects and good References

analgesid-”

Bhalerao PM et al observed that intraoperative nymaee
rate was 90.82+4.81 beats/min in control group evhilwas
74.76+9.88 beats/min in clonidine group. The megsidic

blood pressure was 137.87+4.89 and 125.79+6.44 mmHg2.

respectively. They concluded that premedication hwit
intravenous clonidine is effective method to previstable
hemodynamics and protection against stress
induced during laparoscopic cholecystectdttly.
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hemodynamic changes.
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comparatively evaluate the clinical efficacy ofrawenous
clonidine versus nalbuphine premedication on hemaudyc
changes during laryngoscopy and intubation in noemsive
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the present study and the above discussintravenous

response

in clonidine group decreased
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