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Role of Intravenous Dexmedetomidine for Attenuation of Hemodynamic
Response to Laryngoscopy and Intubation in Controlled Hypertensive Patients:
A Prospective Cohort Study

Laryngoscopy and tracheal intubation are the tests that 

should also be conducted during general anesthesia, but 

which are also related to the extreme sympathetic reaction 

[1, 2]. The consequent outcome of such a re�ex surge is an 

acute rise in heart rate (HR), systolic and diastolic blood 

pressure (SBP, DBP), as well as an increase in circulating 

catecholamine. Although these hemodynamic changes are 

tolerated by most healthy people, they expose patients 

with underlying cardiovascular or hypertension to the risk 
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of myocardial ischemia, arrhythmias, left ventricular 

failure, or cerebrovascular accidents. The primary concern 

in the practice of anesthetics that must be attained to 

maintain cardiovascular stability in airway manipulation is 

the attenuation of these pressor re�exes [3]. There are 

various pharmacological interventions that have been tried 

over the years, and these are opioids, beta-blockers, 

calcium channel blockers, vasodilators, and local 

anesthetics [4-6]. Nevertheless, these drugs are not 
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Due to sympathetic stimulation, laryngoscopy and endotracheal intubation are known to cause 

brief but noticeable elevations in blood pressure and heart rate, which can be dangerous for 

hypertensive individuals. It has been demonstrated that the speci�c α2-adrenergic agonist 

dexmedetomidine reduces these reactions. Objectives: To evaluate whether intravenous 

dexmedetomidine could effectively reduce hemodynamic reactions to laryngoscopy and 

intubation in patients with controlled hypertension. Methods: This prospective cohort study 

was carried out at Sindh Institute of Urology and Transplantation (SIUT) and used a non-

probability consecutive sampling technique for six months from January 1, 2025, to June 30, 

2025. Eligible were ASA II patients with high blood pressure who had been planned for elective 

surgery while under the in�uence of general anesthesia. Individuals were randomly assigned to 

receive either a placebo (20 mL normal saline) or dexmedetomidine (0.5 µg/kg diluted to 20 mL 

in saline) ten minutes before induction. Repeated-measures ANOVA and the Student's t-test 

were used to examine the data; p ≤0.05 was deemed signi�cant. Results: The groups' baseline 

characteristics were similar. When compared to control, dexmedetomidine signi�cantly 

reduced the increase in HR and SBP following laryngoscopy and intubation (p < 0.001 at all post-

intubation intervals). Bradycardia (5.7%) and hypotension (2.9%) were rare but clinically 

treatable adverse effects. Conclusions:  In hypertensive patients, intravenous 

dexmedetomidine (0.5 μg/kg) administered as a single pre-induction dosage is safe and 

e�cient in reducing the hemodynamics of laryngoscopy and intubation while also enhancing 

cardiovascular stability throughout induction.
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always effective, and the majority of them have dose 

effects, including bradycardia, hypotension, or slow 

recuperation. A new drug, dexmedetomidine, a robust 

selective agonist that acts on the 2 adrenergic receptors, is 

one of the most promising drugs due to its dose-dependent 

sedation, anxiolysis, sympatholytic effects, and minimal 

respiratory depression [7, 8]. Dexmedetomidine has a 

central locus coeruleus in the brainstem to counter 

sympathetic discharge and norepinephrine discharge, 

which results in a regulated drop in HR and blood pressure 

[9, 10]. Several randomized controlled trials and meta-

analyses that have been performed over the recent decade 

h a v e  fo u n d  t h a t  t h e  p r e - i n d u c t i o n  r o u t i n e  o f 

dexmedetomidine is effective in counteracting the 

tachycardic and hypertensive effects of intubation [11, 12]. 

Nonetheless, their application can sometimes lead to 

bradycardia  or  hypotension,  and there are st i l l 

inconsistencies in the best dosage schedule, particularly in 

patients with regulated hypertension, a category that is 

especially susceptible to the exaggeration of pressor 

reactions during laryngoscopy [13, 14]. 

Although extensive data have been collected in 

normotensive or mixed patients, large-scale studies on the 

target population, namely controlled hypertensive people, 

are quite scarce. Since there is the possibility of 

overstimulation of sympathetic activity in such patients, 

the effectiveness of dexmedetomidine and its safety 

pro�le in this patient group need to be evaluated further. 

Controlled hypertension patients are a high-risk 

population in which peri-intubation hemodynamic surges 

may have severe clinical implications. The sympatholytic 

and cardioprotective properties of dexmedetomidine 

could provide a middle ground between these responses 

without affecting respiratory activity or hemodynamic 

stability. Nevertheless, the best dose and infusion rate for 

hypertensive patients is unclear. The current research was 

conducted to compare the effect of intravenous 

dexmedetomidine on the hemodynamic response to 

laryngoscopy and endotracheal intubation in patients with 

controlled hypertension.

M E T H O D S

2 2 2The formula used was n=((Z1 +Z ×2×SD )/Δ , where Δ −α/2 1−β)

represents the expected group difference. To account for 

potential dropouts, 35 participants per group were 

recruited, totaling 70 participants. The method of non-

probability consecutive sampling was utilized to select the 

eligible participants until the necessary sample size was 

obtained. The patients who were aged 20-70 years, who 

had controlled hypertension under the antihypertensive 

therapy, and who were ASA II were included [14]. 

Hypertension was recognized as a measurement of systolic 

blood pressure surpassing 140 mmHg or diastolic blood 

pressure over 90 mmHg, which was su�ciently controlled 

with medication. The exclusion criteria were severe 

cardiac arrhythmias, a history of myocardial infarction, 

severe valvular heart disease, uncontrolled diabetes, 

severe hepatic or renal dysfunction, use of beta-blockers, 

pregnancy, known allergy to study drugs, and an expected 

di�cult airway. Baseline monitoring included non-invasive 

blood pressure, 5-lead ECG, pulse oximetry, end-tidal CO2, 

and capnography of all the participants. In 10 minutes, 

0.5mg/kg dexmedetomidine in 20 mL 0.9per cent saline 

was given to the dexmedetomidine group, and 20 mL 

0.9per cent saline was given to the control group. Infusions 

were made and administered by an anesthesiologist not 

involved in the care and data collection of the patients. 

Anesthesia induction was done with three minutes of mask 

ventilation of lignocaine. Laryngoscopy and tracheal 

intubation were done by experienced anesthesiologists 

directly, and the duration of the laryngoscopy was 

documented. Airoxygen mixture of iso�urane and 

mechanical ventilation was used to sustain anesthesia with 

an EtCO2 target of 35-40mmHg. Atropine 0.5 mg IV was 

given to control bradycardia (HR less than 50 bpm), and 

ephedrine 5mg IV was given to control hypotension (MAP 

less than 60 mmHg or more than 20% vs baseline). The 

parameters in the hemodynamic measurements were 

recorded at the baseline (T0), after the infusion (T1), before 

the intubation (T2), and 1, 3, and 5minutes following the 

intubation (T3, T4, and T5). The primary outcome was the 

change in HR one minute following intubation, and the 

secondary outcomes were the change in SBP and the 

adverse events or the necessity of vasoactivity 

interventions. The data were analyzed with SPSS version 

26.0 (IBM Corp., Armonk, NY, USA). The Shapiro-Wilk test 

was used to test the normality of the data. The report on the 

continuous variables indicated the mean with standard 

deviation (SD), and the group difference was determined 

with the independent-samples t-test when the data were 

normally distributed. ANOVA was applied repeatedly in the 

study of heart rate and systolic blood pressure with the 

passage of time. The assumption of sphericity was tested 

using the Mauchly test, and when the assumption of 

A prospective cohort study was conducted at the 

Department of Anesthesiology in the Sindh Institute of 
stUrology and Transplantation (SIUT) from January 1 , 2025, 

thto June 30 , 2025. The SIUT Ethical Review Committee 

(ERC) granted ethical approval, with approval number SIUT-

ERC-2024/A-488. Before their involvement in the study, all 

individuals provided written informed consent. The sample 

size was calculated using Open Epi Version 3.01 for 

comparing two means, with an expected heart rate 

reduction of 7.04%, an estimated SD of 8 beats/min, alpha = 

0.05, and power = 80%, assuming equal group sizes [15]. 
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The dexmedetomidine group's mean age was 57.8 ± 7.9 

years, while the non-dexmedetomidine groups was 56.9 ± 

8.3 years (p=0.620). The baseline characteristics of both 

g r o u p s  w e r e  c o m p a r a b l e ,  i n d i c a t i n g  b a s e l i n e 

comparability between groups. The p-values for age, sex 

distribution, body mass index (BMI),  duration of 

laryngoscopy, baseline heart rate (HR), and baseline 

systolic blood pressure (SBP) were 0.620, 0.620, 0.660, 

0.420, 0.680, and 0.630 respectively (Table 1).

sphericity was violated, the test applied was the 

Greenhouse-Geisser correction. The intergroup difference 

and time x group interaction were assessed, and signi�cant 

p-values of interaction demonstrated that attenuation of 

hemodynamic responses took place with time in the 

dexmedetomidine group. To adjust Type, I error caused by 

the multiple comparisons over six time points, Bonferroni 

post-hoc corrections were applied in all the pair-wise 

comparisons. The Chi-square and Fisher's exact test were 

used to analyse categorical data, which were later 

presented as frequencies and percentages. A p-value of 

less than 0.05 was used as a statistically signi�cant value.

R E S U L T S
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Table 1: Demographic Characteristics of the Study Population 
(n=103)

At baseline, there was no difference in heart rate and 

systolic blood pressure between the groups. The 

dexmedetomidine group had a signi�cantly lower heart 

rate and systolic blood pressure than the control group 

during infusion and the peri-intubation period (T1-T5) 

(p<0.001). Repeated-measures ANOVA demonstrated both 

variables to have a signi�cant time × group interaction 

(p<0.001), indicating that there was a steady attenuation of 

hemodynamic responses over time in dexmedetomidine-

treated patients (Table 2).

Table 2: Comparison of Hemodynamic Parameters Over Time among Study Participants 

HR Dexmed
(beats/min)

HR Control
(beats/min)

p-value
(Between
Groups)

Time × Group
Interaction p-

value

p-value
(Between
Groups)

Mean Difference
(95% CI)

SBP Control
(mmHg)

SBP Dexmed
(mmHg)Time Point

T0 – Baseline

T1 – Post-Infusion

T2 – Pre-Intubation

T3 – 1 Min Post-Intubation

T4 – 3 Min Post-Intubation

T5 – 5 Min Post-Intubation

78.6 ± 7.9

72.4 ± 7.3

70.8 ± 7.0

77.2 ± 9.0

74.1 ± 8.2

72.9 ± 7.8

79.4 ± 8.1

80.1 ± 8.2

81.5 ± 8.6

95.2 ± 10.1

88.6 ± 9.5

83.5 ± 8.9

0.68

<0.001

<0.001

<0.001

<0.001

<0.001

0.8 (−2.7 to 4.3)

7.7 (4.1 to 11.3)

10.7 (6.8 to 14.6)

17.9 (13.2 to 22.6)

14.5 (10.5 to 18.5)

10.6 (6.8 to 14.4)

138.0 ± 11.8

133.5 ± 11.2

131.8 ± 10.8

138.6 ± 12.9

135.0 ± 12.1

133.2 ± 11.6

139.2 ± 12.1

140.0 ± 12.0

142.0 ± 12.5

165.3 ± 15.8

153.7 ± 14.2

147.5 ± 13.7

0.630

0.010

<0.001

<0.001

<0.001

<0.001

—

<0.001

<0.001

<0.001

<0.001

<0.001

The incidence of adverse events was low and comparable 

between the two groups, with no major complications 

reported. Bradycardia occurred in 5.7% of patients in the 

dexmedetomidine group and none in the control group 

(p=0.150), while hypotension was observed in 2.9% versus 

none (p=0.310). The requirement for atropine was slightly 

higher in the dexmedetomidine group (5.7%) compared to 

the control (0%) (p=0.150). Similarly, vasopressor use was 

noted in 2.9% of dexmedetomidine patients and 8.6% of 

controls (p=0.300) (Table 3).

Table 3: Incidence of Adverse Events among Study Participants 
(n=70)

p-
value95% CI

Control 
Group (n=

35)
95% CI

Dexmed
Group (n=

35)
Events

Major Adverse Events 0–0% —0 (0%)0 (0%)

Bradycardia (HR <50 bpm)

Hypotension (MAP <60
mmHg)

0–0%

0–0%

0.150

0.310

0 (0%)

0 (0%)

2 (5.7%)

1 (2.9%)

0–13.4%

0–8.4%

Atropine Use

Vasopressor Use

0–0%

0–17.8%

0.150

0.300

0 (0%)

3 (8.6%)

2 (5.7%)

1 (2.9%)

0–13.4%

0–8.4%

0–0%

D I S C U S S I O N

The hemodynamic reaction to lar yngoscopy and 

endotracheal intubation was signi�cantly and clinically 

r e d u c e d  b y  a  s i n g l e  p r e - i n d u c t i o n  i n f u s i o n  o f 

dexmedetomidine at a dose of 0.5 µg/kg in this prospective 

cohort study of 70 ASA II patients with controlled 

hypertension. Heart rate and systolic blood pressure were 

considerably lower in the dexmedetomidine group from 

immediately following infusion to �ve minutes post-

intubation, but initial �ndings were similar in both groups. 

These results demonstrate that a modest dose of 

dexmedetomidine reliably blunts peri-intubation 

sympathetic  surges in  patients with control led 

hypertension, with a low incidence of major adverse 

events. [16, 17]. Current �ndings are consistent with several 

randomized trials and systematic reviews showing that 

dexmedetomidine reduces the tachycardic  and 

hyper tensive responses associated with air way 

manipulation. Misra et al. reported reduced HR and BP after 

nebulized dexmedetomidine compared with placebo 
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Variables
p-

value

Age (Years)

Male

Female

BMI (kg/m²)

Duration of Laryngoscopy (s)

Baseline HR (beats/min)

Baseline SBP (mmHg)

Dexmedetomidine
Group (n=35)

Control
Group (n=35)

57.8 ± 7.9

23 (65.7%)

12 (34.3%)

27.2 ± 3.8

12.2 ± 1.8

78.6 ± 7.9

138.0 ± 11.8

56.9 ± 8.3

21 (60.0%)

14 (40.0%)

27.6 ± 4.1

12.5 ± 1.9

79.4 ± 8.1

139.2 ± 12.1

0.620

0.620

0.660

0.420

0.680

0.630



access or timing of administration is a concern. However, 

an infusion via an IV route provides precise titration, time to 

onset of action before laryngoscopy, and eliminates any 

concern for patient compliance or patient safety. The 

protocol we used, which involved an infusion of 

dexmedetomidine over ten minutes immediately before 

induction of anesthesia, was similar to other protocols, and 

the results were consistent with several randomized trials 

that demonstrated attainment of optimal attenuation of 

response without exaggerated sedation or respiratory 

depression [18, 24]. Safety is an essential consideration 

when using α2-agonists in hypertensive patients. Although 

dexmedetomidine reliably reduced HR and SBP, it can also 

precipitate bradycardia and hypotension. In our cohort, 

these events were infrequent and manageable with 

standard interventions (atropine for bradycardia, 

ephedrine for hypotension). This tolerability mirrors 

�ndings from other contemporary trials that report low but 

non-negligible rates of bradycardia/hypotension, typically 

dose dependent, and reinforces the need for appropriate 

patient selection, monitoring, and rescue protocols when 

employing dexmedetomidine perioperatively [16, 25]. The 

�ndings of our study are new since earlier literature has 

failed to adequately represent the higher-risk group of 

patients with controlled hypertension. The majority of 

previous investigations on the effects of dexmedetomidine 

on hemodynamic changes during laryngoscopy and 

intubation have incorporated mixed or normotensive 

cohor ts.  Through obser vation of  a  cohor t  with 

hypertension, we establish that even a moderate dose of 

dexmedetomidine (0.5 µg/kg) given before induction can 

help in attenuating the increase in heart rate and systolic 

blood pressure during airway manipulation without 

signi�cantly increasing the number of adverse events. This 

clinical, empirical evidence justi�es the implementation of 

this intervention in other patients, and this offers real-life 

advice on the peri-intubation hemodynamic support. The 

increased dosage may provide stronger attenuation, but it 

may also raise the chances of bradycardia or hypotension, 

and this is why e�cacy and safety balance are of great 

importance. Recent clinical trials and registry data have 

d e m o n s t rate d  a  g row i n g  i n te re s t  i n  t h e  u s e  of 

dexmedetomidine among hypertensive patients, yet there 

is still a lack of high-quality data. Our future population 

contributes to this information, as it proves the 

hemodynamic advantage and safety of a moderate dose 

pre-induction regimen in a controlled population with 

hypertension. This prospective cohort study found that 

one pre-induction dexmedetomidine, 0.5 µg/kg, infusion 

was a strong suppressor of heart rate and systolic blood 

pressure responses to laryngoscopy and intubation in 

patients with controlled hypertension with an excellent 

during laryngoscopy and intubation, supporting the 

concept that dexmedetomidine, administered by different 

routes, attenuates the pressor response. Xiong and 

colleagues similarly found that dexmedetomidine 

premedication increased sedation and inhibited 

intubation-related stress in adults. A study by Jain et al. and 

other randomized trials have likewise reported signi�cant 

reductions in peri-intubation HR and BP with doses in the 

0.5–1.0 µg/kg range, corroborating our observation that 0.5 

µg/kg is effective in the peri-intubation window [16, 18]. 

Several dose-comparison studies and meta-analyses have 

a d d r e s s e d  t h e  d o s e – r e s p o n s e  r e l a t i o n s h i p  o f 

dexmedetomidine for attenuating intubation responses. 

While our study used 0.5 µg/kg, some trials found greater 

suppression with higher doses, suggesting a dose-

dependent effect. Nevertheless, higher doses are also 

more likely to produce clinically relevant bradycardia or 

hypotension. The balance between e�cacy and safety, 

therefore, supports use of moderate dosing (0.5 µg/kg) in 

many elective settings, especially when treating patients 

with controlled hypertension where excessive hypotension 

or bradycardia is undesirable. Our low rates of bradycardia 

(2/35) and hypotension (1/35), none of which led to major 

complications, echo the safety signals reported in other 

moderate-dose trials [19, 20]. Comparative and alternative 

strategies have also been evaluated in recent years. Trials 

comparing dexmedetomidine to other agents such as 

fentanyl, magnesium sulfate, esmolol, or labetalol have 

produced mixed results: some studies show comparable or 

superior attenuation with dexmedetomidine, whereas 

others found similar e�cacy with shorter-acting agents 

but with different side-effect pro�les. For example, head-

to-head comparisons with beta-blockers or esmolol report 

that these drugs can blunt HR peaks rapidly but may be less 

e f fe c t i ve  o n  b l o o d  p r e s s u r e  o r  h a ve  d i f fe r e n t 

cardiovascular safety considerations. These different 

�ndings show that agent selection can also be tailored to 

each individual based on patient comorbidity, desired 

d u r a t i o n  o f  e f fe c t ,  a n d  c l i n i c i a n  to l e r a n c e  fo r 

bradycardia/hypotension. For example, in our cohort of 

hypertensive patients, dexmedetomidine afforded a 

sustained sympatholytic effect throughout the critical 

�ve-minute period post-intubation, which may be 

advantageous for patients at risk for acute hypertensive 

surges [21-23]. The route and timing of administration also 

affect outcomes. Studies examining pre-induction 

infusions of dexmedetomidine via IV (like the pre-induction 

of dexmedetomidine in the present trial) and alternative 

routes, such as nebulized or intranasal dexmedetomidine, 

have shown consistent bene�t, but onset and peak effects 

d i f fe r .  F o r  e x a m p l e ,  n e b u l i z e d  o r  i n t r a n a s a l 

dexmedetomidine may be useful in situations where IV 
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short-term safety pro�le. These results advocate 

moderate dose of dexmedetomidine and its application as 

a practical and effective peri-intubation hemodynamic 

adjunct in high-risk patients with hypertension and provide 

signi�cant evidence to an underrepresented population in 

past studies.

This was a single-center prospective cohort study with a 

relatively small sample size and absence of randomization, 

which may limit causal inference and external validity. 

Hemodynamic outcomes were assessed only in the 

immediate peri-intubation period, without evaluation of 

longer intraoperative or postoperative cardiovascular 

effects. Larger randomized controlled trials comparing 

dexmedetomidine with alternative agents in hypertensive 

patients are needed to de�ne optimal dosing and long-

term safety across different surgical settings.
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In individuals who have controlled hypertension, pre-

induction intravenous infusion of dexmedetomidine safely 

and e�ciently reduces the hemodynamic response to 

intubation of the endotracheal tube and laryngoscopy. The 

medication had very minor, tolerable side effects and 

signi�cantly reduced increases in heart rate and systolic 

blood pressure at all post-intubation time periods as 

compared to a placebo. The results validate the strong 

sy m p a t h o l y t i c  a n d  c a rd i o p r o te c t i ve  e f fe c t s  o f 

dexmedetomidine and show its clinical use as an addition 

to anesthesia for individuals susceptible to stress-induced 

increases in heart rate and blood pressure.
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