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Laryngoscopy and endotracheal intubation are obligatory 

parts of general anesthesia but are also known to be great 

triggering factors of substantial hemodynamic stress 

reactions. It is a sympathetic-mediated re�ex that results 

in a short-lived but sharp increase in hemodynamic 

parameters [1, 2]. Though healthy individuals can 

withstand such changes, the reaction is risky in patients 

w i t h  c a r d i ov a s c u l a r  c o m o r b i d i t i e s  ( e s p e c i a l l y 

hypertension). The acute rise in hemodynamic parameters 

in such individuals predisposes them to the onset of 

myocardial ischemia, cerebral vascular accidents, and 

perioperative arrhythmia [3]. This danger is also increased 

in hyper tensive patients since chronic vascular 

remodeling, which reduces baroreceptor sensitivity in the 

process of buffering the sudden sympathetic stimulation 

[4]. There are many examples of pharmacologic agents: 
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Laryngoscopy and tracheal intubation during general anesthesia provoke a sympathetic stress 

reaction that has signi�cant hemodynamic changes. This can be risky, particularly in patients 

with controlled hypertension with compromised cardiovascular reserve. Objective: To 

compare the effect of dexmedetomidine and labetalol for attenuating stress response in 

hypertensive patients. Methods: A quasi-experimental study that involved 200 controlled 

hypertensive patients admitted to the elective surgery and placed under general anesthetic 

procedures. Patients received Intravenous dexmedetomidine (0.1 mcg/kg) or labetalol (0.1 

mg/kg). It was observed that the mean heart rate and mean arterial blood pressure were 

measured at baseline and two minutes after endotracheal intubation. The statistics were 

performed using the independent sample t-test, which was used to compare the results 

observed between the two treatment groups. Results: The heart rate 2 minutes following 

intubation was much lower in Group D (78 ± 8.27 beats/minute) than in Group L (81 ± 5.30 

beats/minute, p=0.0026). Further, the mean arterial blood pressure was declining remarkably in 

the dexmedetomidine group (98 ± 7.26 mmHg), compared to the labetalol group (101 ± 8.2 mmHg; 

p=0.0067). Conclusions: The present group of controlled hypertensive patients indicated that 

dexmedetomidine pre-induction, in comparison to labetalol, led to a signi�cantly more 

signi�cant reduction of hypertensive and tachycardic reaction to laryngoscopy and 

endotracheal intubation. 
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opioids, lidocaine, beta-blockers, and calcium channel 

blockers, which have been employed to reduce the 

intubation response [5]. Labetalol, an alpha-non-selective 

and beta-blocker, has proven to be the most popular in the 

perioperative units since it offers effective blood pressure 

regulation with no re�ex tachycardia effect [6]. Research 

revealed that labetalol by the intravenous route has a 

greater effect in slowing the heart rate with a decrease in 

the elevation in blood pressure after laryngoscopy in 

h y p e r t e n s i v e  a n d  c a r d i a c - r i s k  p a t i e n t s  [ 7 ] . 

Dexmedetomidine is a very speci�c 2-adrenergic agonist 

that is very popular because it has strong sympatholytic, 

sedative, and analgesic but no respiratory depression 

proper t ies  [8].  Dexmedetomidine offers  better 

hemodynamic stability during high-intensity noxious 

stimulation by decreasing the central sympathetic out�ow. 

Different clinical trials indicated that dexmedetomidine 

p r e - i n d u c t i o n  i s  ve r y  ef fe c t i ve  i n  b l u n t i n g  t h e 

hemodynamic effect of intubation and decreasing the 

amount of catecholamine release during peri-surgery [9, 

10]. As much as the stress response around laryngoscopy 

has been proven to be reduced by both labetalol and 

dexmedetomidine separately, no head-to-head studies 

have been directly compared, especially in patients with 

well-managed hypertension. This group of individuals 

constitutes a special predicament, because continuous 

antihypertensive treatment might distort compensatory 

autonomic responses, and the choice of an agent is of 

paramount importance to prevent the occurrence of 

adverse cardiovascular events [11, 12]. It has been 

emphasized in recent literature that in hypertensive 

cohorts, special consideration should be directed towards 

the pharmacologic approach to assessment and evaluation 

since it has a disproportionately greater perioperative 

morbidity [13]. 

Enhancement of evidence in this �eld may make 

a n e s t h e t i c  p r a c t i c e  s a fe r  i n  t h e  p e r i o p e r a t i ve 

management of a high-risk population. There is a lack of 

direct comparative evidence between intravenous 

dexmedetomidine and labetalol for attenuating the 

hemodynamic response to laryngoscopy and endotracheal 

intubation in patients with well-controlled hypertension. 

This study aimed to compare the effectiveness of 

intravenous dexmedetomidine and labetalol in the 

attenuation of hemodynamic stress response to 

laryngoscopy and endotracheal intubation in controlled 

hypertensive patients during elective surgery. 

(499/RC/KEMU). Two hundred potential patients were also 

identi�ed and included in the ultimate analysis. The mean 

blood pressure in group D (70.50 ± 4.58) and group L (76.37 ± 

5.52) was used to calculate the sample size by taking 80% 

power of the test, 5% margin of Error and 10% drop out rate 

is 136 (68 in each group) [14]. The inclusion criteria were: 

the presence of controlled hypertension (SBP less than 140 

mmHg and DBP less than 90 mmHg on a  single 

antihypertensive agent), both genders, and age between 18 

and 70 years, and a scheduled elective surgery under 

general anesthesia. The patients predicted hard-to-

manage airway (Mallampati class > 3), a laryngoscopy time 

longer than 30 seconds, or more than one attempt, pre-

existing coagulation disorders (INR > 1.5), morbid obesity 

(BMI > 35kg/m2), uncontrolled hypertension, congestive 

heart failure, arrhythmias, acute bronchospasm, or initial 

hypotension were excluded from the study. After taking the 

informed and written consent, the patients were enrolled in 

the study. The treatment received was recorded by the 

researchers, and the patients were classi�ed in the 

following way: Group D (Dexmedetomidine): Patients were 

treated with intravenous dexmedetomidine 0.1 mcg/kg 

before induction. Group L (Labetalol): Intravenous 

labetalol, 0.1mg/kg before induction. The study drugs were 

then ready prepared by the clinical team and were all 

diluted in normal saline to a billed volume of 10 mL and 

infused over 5 minutes before anesthesia induction. None 

of the observations were blinded; the study team was 

aware of the treatment administered. Upon arrival in the 

operating theatre, normal non-invasive monitoring was 

initiated: ECG, HR, NIBP, and peripheral oxygen saturation 

via a normal patient monitor. Once intravenous access had 

been achieved, nalbuphine 0.1 mg/kg was given to all the 

patients. Propofol 2mg/kg was administered intravenously 

to induce anesthesia. The Atracurium at 0.5mg per 

kilogram was administered after loss of consciousness to 

aid the endotracheal intubation. The anesthesia was 

maintained by iso�urane in 100% oxygen at 1.2MAC. An 

anesthetist who was senior carried out laryngoscopy and 

endotracheal intubation. With the help of hemodynamic 

parameters, the mean heart rate and the mean arterial 

pressure were measured at the induction (baseline) and at 

2 minutes after intubation. Data analysis was conducted by 

SPSS version 25.0. The results of quantitative variables 

(age, BMI, heart rate, MAP) were in the form of mean 

standard deviation (SD). Frequencies and percentages 

were used to state qualitative variables (gender, ASA 

status). An independent sample t-test was utilized to 

compare the main outcome variables, mean heart rate and 

MAP, in the two non-randomized groups. A p-value of less 

than 0.05 was taken to be statistically signi�cant. 

M E T H O D S

A quasi-experimental study was conducted in the 

operating theaters of Mayo Hospital, Lahore, between 

March 20, 2019, and September 20, 2019, after getting 

p e r m i ss i o n  f r o m  t h e  e t h i c s  r ev i ew  c o m m i t te e 
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A total of 200 patients were enrolled and completed the 

study, with 100 patients receiving dexmedetomidine 

(Group D) and 100 receiving labetalol (Group L) based on the 

attending physician's standard clinical practice. The two 

groups were found to be comparable with respect to key 

baseline characteristics, including age, ASA physical 

status, and Body Mass Index. This �nding suggests that 

major known confounders in these categories did not 

signi�cantly differ between the observed groups (Table 1). 

Table 1: Comparison of Demographic Characteristics of Both 
Groups

Total
(n=200)

Group L,
(n=100)

Group D,
(n=100)Characteristic

18-35

36-50

51-70

21 (21.0%)

45 (45.0%)

34 (34.0%)

41 (20.5%)

95 (47.5%)

64 (32.0%)

20 (20.0%)

50 (50.0%)

30 (30.0%)

ASA I

ASA II

45 (45.0%)

55 (55.0%)

85 (42.5%)

115 (57.5%)

40 (40.0%)

60 (60.0%)

Normal (18-24.9)

Overweight (25-29.9)

Obese (30-35)

38 (38.0%)

39 (39.0%)

23 (23.0%)

79 (39.5%)

73 (36.5%)

48 (24.0%)

41 (41.0%)

34 (34.0%)

25 (25.0%)

Age Group (Years)

ASA Physical Status

Body Mass Index (kg/m$^2$)

Data are presented as n (%). ASA: American Society of 
Anesthesiologists

The primary �ndings of the study revealed a statistically 
signi�cant difference in the observed hemodynamic 
response to intubation between the two treatment groups. 
At two minutes post-intubation, patients in Group D had a 
signi�cantly lower mean heart rate and mean arterial 
pressure compared to patients in Group L (Table 2).

Table 2: Difference between the Hemodynamic Parameters 2 
Minutes Post-Intubation

p-valueGroup LGroup DParameters

0.006

0.007

81 ± 5.30

101 ± 8.20

78 ± 8.27

98 ± 7.26

Mean Heart Rate (beats/min)

Mean Arterial Pressure (mmHg)

Post-hoc strati�cation analysis was conducted to evaluate 
the outcomes across subgroups of age, ASA status, and 
BMI. The superior observed attenuating effect of 
dexmedetomidine was consistent across all subgroups. In 
every strati�cation for age, ASA status, and BMI, both mean 
heart rate and mean arterial pressure were signi�cantly 
lower in the dexmedetomidine group compared to the 
labetalol group (p<0.05 for all comparisons). Table 3 
presents a detailed strati�cation of the outcomes based on 
BMI (Table 3).

D I S C U S S I O N

The main observation of this observational study is that 

pre-induction dexmedetomidine was l inked to a 

considerably superior decrease in the hemodynamic 

stress response. This implies that there is a possible 

e�cacy bene�t of dexmedetomidine compared to 

labetalol in clinical practice in the real world [15]. This noted 

e x c e l l e n t  e � c i e n c y  o f  d e x m e d e t o m i d i n e  i s 

pharmacologically conceivable. Dexmedetomidine is a 

very selective 2-adrenergic CNS agonist; the stimulation of 

central nervous system presynaptic 2 receptors inhibit the 

release of norepinephrine, inhibiting sympathetic out�ow 

and suppressing catecholamine response to noxious 

stimuli like intubation [16, 17]. Conversely, labetalol offers 

peripheral 2 and non-selective 3 adrenergic blockade, and 

this can be less e�cient in managing the central 

sympathetic surge [16]. This process is in accordance with 

the earlier literature that indicated more hemodynamic 

stability in the presence of dexmedetomidine during airway 

control [18]. Further, the presence of uniform advantage in 

strati�ed subgroups (age, ASA status, BMI) con�rms the 

clinical relevance of dexmedetomidine to represent a wide 

group of hypertensive patients [15, 19]. The effectiveness 

of the effect on such subgroups indicates that the 

hemodynamic bene�ts are not limited to a speci�c patient 

pro�le, but they might be extended to different 

demographic and physiologic backgrounds. A body of 

literature has substantiated these results. Recent 

controlled prospective, randomized, double-blind studies 

in hypertensive patients on intubation found that the single 

dose of dexmedetomidine showed signi�cant lowering of 

HR and MAP at different time points after intubation, with 

no incidence of bradycardia or hypotension necessitating a 

response [17]. A meta-analysis of randomized trials also 

established the e�cacy of dexmedetomidine in the 

attenuation of the hemodynamic reaction to tracheal 

intubation with decreased HR and MAP over placebo or 

none of dexmedetomidine [18]. Further, other controlled 

Table 3: Strati�cation of Hemodynamic Outcomes by Body Mass 
Index (BMI)
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R E S U L T S

p-valueGroup DParameters Group L

Mean Heart Rate
(beats/min)

Mean Heart Rate
(beats/min)

Mean Heart Rate
(beats/min)

BMI Category

Normal
(18-24.9)

Overweight
(25-29.9)

Obese
(30-35)

72.50 ± 3.40

75.00 ± 4.14

74.59 ±5.49

76.35 ± 5.12

78.00 ± 3.77

78.00 ± 2.40

Mean Arterial
Pressure (mmHg)

Mean Arterial
Pressure (mmHg)

Mean Arterial
Pressure (mmHg)

Normal
(18-24.9)

Overweight
(25-29.9)

Obese
(30-35)

95.5 ± 2.5

95.5 ± 3.6

97.6 ± 1.5

97.0 ± 2.0

97.8 ± 3.0

100.0 ± 2.71

<0.001

0.001

0.008

0.005

0.004

0.002
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C O N C L U S I O N S

R E F E R E N C E S

Pre-induction dexmedetomidine was associated with 

better attenuation of hemodynamic response to 

laryngoscopy and intubation in this group of patients with 

controlled hypertension than labetalol. These results 

clinically justify the use of dexmedetomidine to encourage 

improved perioperative hemodynamic stability in this 

predisposed group of  patients.  However,  these 

observational relationships should be veri�ed by 

randomized trials that have wider endpoints. This 

observation has direct clinical implications. It indicates 

that dexmedetomidine has the potential to be a better 

agent to use in the management of perioperative 

hemodynamic stability among vulnerable populations of 

patients, which may lessen the chances of cardiovascular 

complications associated with airway manipulation. 

Lakhe G, Pradhan S, Dhakal S. Hemodynamic 

Response to Laryngoscopy and Intubation Using 

Mccoy Laryngoscope: A Descriptive Cross-Sectional 

Study. Journal of the Nepal Medical Association.  

2021 Jun; 59(238): 554. doi: 10.31729/jnma.6752.

DeMasi SC, Casey JD, Semler MW. Evidence-Based 

Emergency Tracheal Intubation. American Journal of 

Respiratory and Critical Care Medicine.  2025 Jul; 

211(7): 1156-64. doi: 10.1164/rccm.202411-2165CI.

Stergiou GS, Palatini P, Parati G, O'Brien E, 

Januszewicz A, Lurbe E et al. 2021 European Society 

of Hypertension Practice Guidelines for O�ce and 

Out-of-O�ce Blood Pressure Measurement. Journal 

of Hypertension.  2021 Jul; 39(7): 1293-302. doi: 

10.1097/HJH.0000000000002843.

Suarez-Roca H, Mamoun N, Sigurdson MI, Maixner W. 

Baroreceptor Modulation of the Cardiovascular 

System, Pain, Consciousness, and Cognition. 

Comprehensive Physiology.  2011 Jan; 11(2): 1373-423. 

doi: 10.1002/j.2040-4603.2021.tb00152.x.

Dangol S, Yadav RK, Bhatt P. Esmolol and Lidocaine in 

Blunting Hemodynamic Response to Extubation. 

Journal of College of Medical Sciences-Nepal.  2025 

Jun; 21(2): 130-5. doi: 10.3126/jcmsn.v21i2.76102.

Mathai C, Singh M, Abraham V. A Double Blind 

Comparative Study of the E�cacy of Labetalol and 

E s m o l o l  i n  L ow  D o s e s  i n  A t t e n u a t i n g  t h e 

Hemodynamic Response to Laryngoscopy and 

Intubation. Journal of Applied Dental and Medical 

Sciences.  2022; 8: 1. 

Shetabi H, Nazemroaya B, Mahjobipoor H, Majidi S. 

Comparative Study of the Effect of Two Different 

Doses of Intravenous Labetalol on the Cardiovascular 

Response to Endotracheal Extubation. Journal of 

Cardiovascular and Thoracic Research.  2023 Jun; 

15(2): 98. doi: 10.34172/jcvtr.2023.31623.

Hu Y, Zhou H, Zhang H, Sui Y, Zhang Z, Zou Y et al. The 

Neuroprotective Effect of Dexmedetomidine and Its 

Mechanism. Frontiers in Pharmacology.  2022 Sep; 

13: 965661. doi: 10.3389/fphar.2022.965661.

Tariq S, Yaqoob KM, Shahid A, Abid K, Haq MM. 

Comparison of Intravenous Lignocaine and 

Intravenous Dexmedetomidine for Attenuation of 

Hemodynamic Stress Response to Laryngoscopy 

and Endotracheal Intubation. Pakistan Armed Forces 

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

DOI: https://doi.org/10.54393/pjhs.v7i2.3566

Dexmedetomidine and Labetalol for Attenuating Stress Response in Hypertensive Patients
Khalid R et al.,

PJHSL VOL. 7 Issue. 02 Feb 2026
65

Copyright © 2026. PJHSL, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License.

trials have continued to con�rm dexmedetomidine's 

excellent pro�le during intubation stress response, such as 

d e c r e a s e d  i n d u c t i o n  d o s a g e  a n d  c o n s i s t e n t 

hemodynamics [19, 20]. 

Our study should be limited by limitations. To begin with, 

causality cannot be well-established since it  is 

observational research. Also, the two groups were well 

matched on measured variables (age, BMI, ASA), however, 

unmeasured confounders (e.g., clinician preference, 

baseline cardiovascular tone, frailty)  could have 

contributed to the development of both drugs used and the 

�nal outcomes [15,22]. We did not test dose response 

relationships or other administration plans (e.g., 

continuous infusion), the effect of which may be different 

from our �xed single doses.  With these constraints, future 

studies should incorporate multicenter randomized 

controlled trials between dexmedetomidine and labetalol, 

various dosing schedules (bolus vs infusion) as well as 

cardiovascular outcomes in the long run. These trials would 

aid in establishing causality and determining the most 

appropriate administration measures in hypertensive 

patients.  



Medical Journal.  2024 Aug; 74(4): 1138. doi: 10.51253/ 

pafmj.v74i4.7000.

Sadhukhan S, Sarkar M, Khanra M. Comparison 

B e t w e e n  T w o  I n t r a v e n o u s  D o s e s  o f 

Dexmedetomidine in Attenuation of Hemodynamic 

Responses to Laryngoscopy and Endotracheal 

Intubation. International Journal.  2022 Mar; 5(2): 

994. 

Neto MM, Paz MC, Crisóstomo AC, Rabelo IS, Luna BG, 

e  S o u z a  P F .  C o m p a r a t i v e  E f f e c t s  o f 

D e x m e d e t o m i d i n e  V e r s u s  L a b e t a l o l  o n 

Hemodynamic Stress Response to Laryngoscopy 

and Tracheal Intubation: A Systematic Review and 

Meta-Analysis of Randomized Controlled Trials. 

Trends in Anesthesia and Critical Care.  2025 Aug: 

101588. doi: 10.1016/j.tacc.2025.101588.

Fazal S, Iqtdar R, Shah I, Zia K, Ahmed A, Iqbal A et al. 

Comparing Dexmedetomidine with Labetalol for 

Haemodynamic Response to General Anaesthesia 

during Elective Cardiac Surgery at a Tertiary Care 

Hospital. Pakistan Heart Journal.  2025 Sep; 58(s2): 

103-8. doi: 10.47144/phj.v58is2.3201.

Carey RM, Moran AE, Whelton PK. Treatment of 

Hypertension: A Review. Journal of the American 

Medical Association.  2022 Nov; 328(18): 1849-61. doi: 

10.1001/jama.2022.19590.

Swargiri K, Padun J, Basumatary B, Manivasagam R. A 

Comparative Study to Determine the E�cacy of 

Dexmedetomidine 1mcg/kg and Labetalol 0.25 Mg/Kg 

in Attenuating the Hemodynamic Stress Responses 

to Laryngoscopy and Endotracheal Intubation. 

African Journal of Biomedical Research.  2024 Nov; 

27(3): 417-23. doi: 10.53555/AJBR.v27i3.2069.

El-Shmaa NS and El-Baradey GF. The E�cacy of 

Labetalol vs Dexmedetomidine for Attenuation of 

Hemodynamic Stress Response to Laryngoscopy 

and Endotracheal Intubation. Journal of Clinical 

Anesthesia.  2016 Jun; 31: 267-73. doi: 10.1016/j. 

jclinane.2016.01.037.

Sangeetha A and Saranya M. A Comparative Study of 

Dexmedetomidine and Labetalol for Attenuation of 

Hemodynamic Stress Response to Laryngoscopy 

and Intubation. Journal of Ayurveda and Integrative 

Medicine.  2021; 8(4): 86-93. 

Ismail EA, Mostafa AA, Abdelatif MM. Attenuation of 

Hemodynamic Response to Laryngoscopy and 

E n d o t r a c h e a l  I n t u b a t i o n  w i t h  S i n g l e  D o s e 

Dexmedetomidine in Controlled Hypertensive 

Patients: Prospective Randomized Double-Blind 

Study. Ain-Shams Journal of Anesthesiology.  2022 

Jul; 14(1). doi: 10.1186/s42077-022-00255-w.

De Cassai A, Boscolo A, Geraldini F, Zarantonello F, 

P e t t e n u z z o  T ,  P a s i n  L  e t  a l .  E f f e c t  o f 

Dexmedetomidine on Hemodynamic Responses to 

Tracheal Intubation: A Meta-Analysis with Meta-

Regression and Trial Sequential Analysis. Journal of 

Clinical Anesthesia.  2021 Sep; 72: 110287. doi: 

10.1016/j.jclinane.2021.110287.

Jarineshin H, Baghaei AA, Fekrat F, Kargar A, Abdi N, 

Navabipour S et al. Comparison of Two Different 

D o s e s  of  D ex m e d eto m i d i n e  i n  At te n u at i n g 

Cardiovascular Responses During Laryngoscopy and 

E n d o t r a c h e a l  I n t u b a t i o n :  A  D o u b l e  B l i n d , 

Randomized, Clinical Trial Study. Journal of Medicine 

and Life.  2015; 8(Spec Iss 4): 45. 

Shah RM and Saba Ahad DS. Comparative Study of IV 

Dexmedetomidine and Lignocaine for Attenuation of 

Cardiovascular Stress Response to Laryngoscopy 

and Endotracheal Intubation. International Journal 

of Medical and Pharmaceutical Research.  2025 Nov; 

6: 1104-10. 

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

DOI: https://doi.org/10.54393/pjhs.v7i2.3566

Dexmedetomidine and Labetalol for Attenuating Stress Response in Hypertensive Patients
Khalid R et al.,

PJHSL VOL. 7 Issue. 02 Feb 2026
66

Copyright © 2026. PJHSL, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License.


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

