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ABSTRACT

Background: Cirrhotic patients are more vulnerable to sedation-related complications than the
general population, and there is no consensus on sedation during endoscopic procedures for
these patients, whose numbers are increasing globally. Our study compared the efficacy of
sedation, hemodynamic, respiratory effects, the incidence of side effects, and patient and
endoscopist satisfaction with dexmedetomidine-ketamine versus propofol-ketamine during
upper gastrointestinal endoscopy (UGIE) in hepatic patients with Child-Pugh classification A & B.
Patients and Methods: Seventy adult hepatic patients with Child-Pugh classification class
A and B scheduled for UGIE were randomly assigned to one of two groups:

The ketamine/dexmedetomidine (KD) group received an IV loading of 1 mg/kg ketamine
and 1 pg/kg dexmedetomidine over 10 minutes, followed by 0.1 mg/kg/hr ketamine and
0.1 pug/kg/hr dexmedetomidine maintenance. Ketamine/propofol (KP) group received an IV
loading of 1 mg/kg ketamine and 1 mg/kg propofol over 10 minutes, followed by 0.1 mg/kg/hr
ketamine and 0.1 mg/kg/hr propofol. Heart rate (HR), respiratory rate (RR), mean arterial
pressure (MAP), and peripheral oxygen saturation (SpO2) were measured every 5 minutes
(min) until the procedure was completed. The time required to reach the target Ramsay
Sedation Score (RSS) (3—-4) which is called the induction time, the time required to recover
(the recovery time), and the occurrence of side effects were all recorded. The mini-mental state
examination (MMSE) at baseline and 2 hours after recovery were measured.

Results: Demographic data showed no significant differences between the two groups. HR
changes in the KD group were significantly lower than in the KP group at T1 (after the loading
dose), T2 (after the endoscopy was inserted), and at all time points until the procedure was
completed. MAP values were lower in the KD group compared to the KP group, but this
difference was not statistically significant. Induction and recovery times were longer in the
group (KD) than in group (KP), with (8.00 + 1.26 min in the group (KD) vs 3.00 + 1.14 min in the
group (KP) for induction and (19.00 £ 1.53 min in the group (KD) vs 9.00 + 1.41 min in the group
(KP) for recovery. The prevalence of oxygen desaturation was higher in the group (KP) than in
group (KD) (“9” pts in the group (KP) vs “3” pts in the group(KD)) (KD). However, unwanted
movements were statistically more common in group KD than in group KP (6 patients versus
two patients, respectively). Baseline MMSE and MMSE at PACU values were comparable within
and between the two groups. The levels of satisfaction among patients and endoscopists were
comparable in both groups.

Conclusion: The dexmedetomidine/ketamine combination is as effective as the propofol/
ketamine combination in terms of sedation efficacy, with more hemodynamic and respiratory
stability, but it has longer induction and recovery times with comparable results in terms of
ketamine bolus consumption, MMSE scores after recovery, and patient and endoscopist
satisfaction.
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1. Introduction

Upper gastrointestinal endoscopy (UGIE) is commonly
used to assess and diagnose a variety of gastrointest-
inal disorders. Follow-up UGIE is performed routinely
on hepatic patients to assess the presence and severity
of esophageal and gastric varices, as well as to treat
them!". Sedation is required during UGIE to reduce
anxiety and allow the endoscopist to perform the pro-
cedure efficiently. Sedative drugs include benzodiaze-
pines, opioids, and sedative-hypnotics. The best
sedation agent should have quick induction and

recovery times with few side effects. There is no single
agent which completely meets all of these require-
ments. As a result, different types of drugs are used
in combination to provide the best sedation with the
fewest side effects [2]. Ketamine causes sedation,
analgesia, and amnesia. It keeps airway reflexes and
respiration going. The main drawbacks of its use are
vomiting, excessive salivation, sympathomimetic
effects, and psychotic emergent reactions [3].
Propofol is a commonly used agent in UGIE due to its
quick induction and recovery time. The main
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disadvantages of its use are dose-dependent respira-
tory and cardiovascular depression [4]. The safety and
efficacy of ketamine/propofol combination as
a sedoanalgesic agent are doses and mixture ratio-
dependent [5]. Dexmedetomidine is an alpha-2 ago-
nist with high selectivity. It has analgesic, sedative, and
anxiolytic effects while causing far less respiratory
depression than other sedatives [6,7]. Cirrhotic patients
are more vulnerable to sedation-related complications
than the general population, and there is no agree-
ment on sedation during endoscopic procedures for
these patients. It is critical to research safer sedation
methods in cirrhotic patients because the global pre-
valence of chronic liver disease is rising due to chronic
hepatitis C and nonalcoholic fatty liver disease.
According to our knowledge, no study has reported
the use of dexmedetomidine/ketamine combination in
sedation for hepatic patients undergoing gastrointest-
inal endoscopy. We hypothesized that the combina-
tion of ketamine and dexmedetomidine would
improve the sedative and analgesic effects of both
drugs with less cardiovascular and respiratory depres-
sion, allowing the endoscopist to perform the proce-
dure more effectively. The primary goal of this
prospective randomized comparative study was to
compare the sedation efficacy of ketamine/dexmede-
tomidine versus ketamine/propofol combinations on
hepatic patients with Child-Pugh classification A and
B undergoing UGIE, and the secondary goals were to
compare the respiratory, hemodynamic, and adverse
effects of each, as well as the patients’ and endosco-
pists’ experiences.

2. Patients and methods

This prospective randomized double-blind clinical trial
included seventy patients who were randomly
assigned to one of two groups of 35 patients each
using computer-generated random numbers and
numbered sealed envelopes in a double-blind fashion.
After receiving approval from the Faculty of Medicine,
Ain-Shams University’s Research Ethics Committee
(number FMASU R 21/2021), registration in
ClinicalTrial.gov (NCT 04906772), and informed writ-
ten consent from all patients. We enrolled hepatic
patients aged 18 to 60 years with Child-Pugh classifica-
tion (class A and B), American Society of
Anesthesiologists physical status I, lll, who were
scheduled for elective UGIE. Exclusion criteria included
emergency UGIE, severe hepatic disorder (Child C),
chronic neuropsychiatric disorder, history of neuro-
psychiatric drug intake, severe cardiovascular diseases
(impaired systolic function (EF<50%), severe stenotic
valve lesion, and recurrent attacks of unstable angina),
pregnancy, history of drug abuse, allergy to any of the
drugs used in the study, and the patients who devel-
oped any surgical complications like bleeding and
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perforation. Patients were randomly assigned to one
of two groups: the ketamine/dexmedetomidine (KD)
group or the ketamine/propofol (KP) group. The
patients’ preoperative evaluation included a history,
physical examination, and laboratory tests (complete
blood picture, liver, and renal function tests). All
patients had a coagulation profile and an electrocar-
diogram. All the study drugs were prepared in 50 mL
infusion syringes in the same way: The ketamine/dex-
medetomidine syringe contained 200 mg ketamine
and 200 pg dexmedetomidine (precedex; united phar-
maceutical group company, USA) diluted in 50 ml of
0.9% normal saline. The ketamine/propofol syringe
contained 200 mg ketamine and 200 mg propofol
(1% Fresenius Kabi Austria Gmbh 20 ml) diluted in
50 ml of 0.9% normal saline. An anesthesiology tech-
nician who was not involved in the study fully wrapped
all the study syringes in aluminum foil sheets to con-
ceal their contents from the anesthesiologist who per-
formed the procedure. An anesthesiologist who was
neither involved nor interested in the study adminis-
tered the study drugs. When the patient arrived in the
operating room, ECG, pulse oximetry, and non-invasive
blood pressure were all connected to him. A nasal
prong was connected to a 2-3 liter/min oxygen flow
rate. A 20 G peripheral cannula was inserted into the
dorsum of the hand, and Lactated Ringer’s solution 6-
8 ml/kg/hr was started. The patient received NO pre-
medication. Participants in the KD group received an IV
loading of 1 mg/kg ketamine and 1 pg/kg dexmede-
tomidine over 10 minutes, followed by 0.1 mg/kg/hr
ketamine and 0.1 pug/kg/hr dexmedetomidine mainte-
nance. Participants in the KP group received an IV
loading of 1 mg/kg ketamine and 1 mg/kg propofol
over 10 minutes, followed by 0.1 mg/kg/hr ketamine
and 0.1 mg/kg/hr propofol. Throughout the procedure,
we aimed to maintain a sedation level of = 3 according
to Ramsay Sedation Scale (RSS) [8]. Additional 100 mg
of ketamine prepared in a 10 mL syringe to be given as
Supplementary IV shots at a dose of 0.25 mg/kg to
patients in both groups if they moved, to be repeated
after 3 minutes if no response. Heart rate (HR), respira-
tory rate (RR), mean arterial pressure (MAP), and per-
ipheral oxygen saturation (SpO2) were measured in the
induction room before the start of the loading dose of
the studied agents and immediately after completion
of the loading dose (10 minutes) in both groups, as
well as immediately after the insertion of the UGIE,
then every 5 minutes (min) until the end of the proce-
dure and then every 15 minutes (min) for 1 hour after
finishing the procedure. Time to reach target Ramsay
sedation scores (RSS) >3 which is called induction time
was recorded. Any hemodynamic instability was man-
aged appropriately such as bradycardia (HR< 50 beats/
min), tachycardia (HR > 20% of baseline values), and
hypotension (MAP < 60 mmHg) by asking the endos-
copist to stop the procedure till giving atropine
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0.01 mg/kg to treat bradycardia, or an extra bolus dose
of ketamine to increase the depth of sedation and
analgesia to treat tachycardia, and if hypotension was
encountered, it was treated by giving 250 ml of iv
crystalloids bolus or giving iv ephedrine 6 mg to be
repeated after 5 min if no improvement.
Supplementary ketamine bolus consumption during
the procedure was calculated and recorded. At the
end of the procedure, we stopped the drug infusion
and recorded the Recovery time (which is the time
from the stoppage of the drug infusions till achieving
a score of 6 according to the modified steward recov-
ery score) [9]. The occurrence of postoperative nausea
and vomiting (PONV) was recorded and treated with
4 mg ondansetron. Mini-Mental State Examination
(MMSE) [10] was used to assess the baseline cognitive
function and the postoperative cognitive function at
PACU after 2 h and recorded. The incidence of
Respiratory compromise in the form of bradypnea (RR
< 10/min), hypoxia (SpO2 < 90%) were recorded and
managed non-invasively by increasing oxygen flow to
6 — 10 L/ min, and chin-left or jaw-thrust maneuver
with or without nasal airway insertion, if failed Bag-
Mask ventilation was done to improve desaturation.
Patients’ and the endoscopists’ satisfaction scores were
recorded evaluating the overall score out of 4 (1 = excel-
lent, 2 = good, 3 = fair, 4 = poor).

2.1. Sample size justification

The sample size was calculated using the STATA pro-
gram, setting the type-1 error (a) at 0.05 and the power
(1-B) at 0.8. the results from the previous study [11]
showed that the ketamine consumption among the
dexmedetomidine/ketamine group was
1.35 £ 0.75 mg/kg/h while among the midazolam/
ketamine group was 2.15 £ 1.43 mg/kg/h with a p-va-
lue less than 0.05. According to these values, a sample
size of 35 cases per group is enough.

excluded (n=20)
# not meeting inclusion criteria= 14
#refused to participate= 4
#other purposes= 2

2.2, Statistical analysis

SPSS version 16.0 computer software was used to ana-
lyze the patients’ data (Chicago, IL, USA). Data were
presented as means * standard deviation. An unpaired
Student’s t-test was used to compare numerical vari-
ables between the two study groups, and a paired
Student’s t-test was used to compare numerical vari-
ables within the same group. The chi-square test was
used to compare categorical variables between the
two study groups. Mann-Whitney U test was used to
analyze the sedation score and MMSE. Statistical sig-
nificance was defined as P values less than 0.05.

3. Results

A total of 90 hepatic patients were evaluated and
scheduled for UGIE. Twenty patients were excluded
from the study due to either not meeting the inclusion
criteria (14 patients), refusing to participate (4
patients), or other reasons such as displaying
a picture of hepatic encephalopathy on the morning
of the procedure (2 patients). Seventy patients were
assigned in a random way to one of two groups, each
of which had 35 patients. (Figure 1).

In terms of heart rate changes in the two groups
studied, there was a significant decrease in the KD
group compared to the KP group at T1 (after the load-
ing dose), T2 (after the endoscopy was inserted), and at
all time points until the end of the procedure. When
compared to the baseline in each group, there was
a significant decrease in heart rate after the loading
dose (T1) and a significant increase in heart rate after
the endoscopy insertion (T2) in groups KD and KP. In
terms of the remaining time points, there was
a decrease in all heart rate values in the group KD
compared to the group KP, but this difference was
not statistically significant (Table 2).

At all time points, MAP values were lower in the KD
group compared to the KP group, but this difference

assessed for eligibility
(n=90)

randomization
(n=70)

Ll
GROUP KD GROUP KP
(N=35) (N=35)

# dicontinued the # discontiued the study
study ( N=0) (N=0)

Figure 1. Study flow chart.



Table 1. Demographic data of the two studied groups (data
are presented as mean = SD or number of patients).
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Table 3. Changes in the MAP (mmHg) in the two studied
groups (data are presented as mean + SD).

Group KD Group KP P-value

4431 +6.76 46.63 +3.83 0.068
8454 +425 8229+392 0.075
173.94 £ 4.10 17849 +5.60 0.101

25/10 24/ 0.399

Age (years)
Weight (kg)
Height (cm)
Gender (M/F)

Duration of the procedure  15.26 +3.61 14.06 + 2.88 0.064
(min)

Child-Paugh classification 23/12 24/11 0.403
(A/B)

Etiology of hepatic disease 25/10 24/11 0.305

(Viral/non-viral)

There was no statistical significance between the two groups in terms of
demographic data such as age, gender, body weight, height, ASA and
Child-Pugh classification, etiology of hepatic disease, and procedure
duration (Table 1).

Table 2. Changes in the heart rate (beat/min) in the two
studied groups (data are presented as mean * SD).

Group KD Group KP P2-
(beat/min) P1 (beat/min) P1 value
Baseline 83.43 £ 7.08 84.37 + 3.89 0.321
After loading 7249 +4.13 0.002 81.60+6.69 0.046 0.001a
dose (T1) 1 ¥
After insertion 94.14 +3.42 0.001 11494 +£5.03 0.001 0.001a
of the T ¥
endoscopy
(T2)
5 min 7329 £3.83 >0.05 84.60+2.79 >0.05 0.042a
10 min 7343 £ 447 >0.05 82.03%223 >0.05 0.036a
15 min 7329 £3.83 >0.05 83.09+272 >0.05 0.021a
20 min 7440 £ 3.74 >0.05 85.06+3.24 >0.05 0.031a
25 min 76.06 £ 409 >0.05 85.06+3.24 >0.05 0.021a
40 min 79.09 £ 455 >0.05 84.26+2.19 >0.05 0.065
55 min 83.71 £337 >0.05 84.57+2.03 >0.05 0.271
70 min 85.11+£3.24 >005 848+246 >0.05 031
85 min 86.03 +£3.54 >0.05 84.69+226 >005 0.254

“ denotes significance between both groups, T denotes significance within (KD) group
compared to baseline, and # denotes significance within (KP) group compared to
baseline.

was not statistically significant. However, when com-
pared to the baseline values, there was a statistically
significant decrease in MAP values after giving the
loading dose (T1) and the increase in MAP after insert-
ing the endoscopy (T2) was statistically lower than the
baseline values within each group (Table 3).

No statistical significance was found between the
two groups regarding respiratory rate changes at all
time points (Table 4) and (Figure 2).
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Figure 2. Changes in the respiratory rate in the two studied
groups.

P1- P1- P2-

MAP (mmHg) Group KD value  Group KP  value value
Baseline 67.40 = 1.59 65.46 + 2.88 0.211
After loading 59.60 + 3.34 0.021 60.31 = 1.66 0.033% 0.314

dose (T1) 1
After insertion 61.09 + 391 0.031 6191 +3.18 0.041F 0.652

of the 1

endoscopy

(T2)
5 min 6291 +3.02 >0.05 62.03+1.79 >0.05 045
10 min 62.17 £3.79 >0.05 63.00 + 1.63 >0.05 0.361
15 min 62.69 +£3.19 >0.05 61.03+ 179 >0.05 0.254
20 min 62.26 +£3.85 >0.05 63.00 £1.63 >0.05 0412
25 min 62.37 £ 434 >0.05 64.00+1.21 >0.05 0.211
40 min 62.26 = 3.59 >0.05 65.00 + 3.18 >0.05 0.105
55 min 62.11 £3.77 >0.05 63.00+1.63 >0.05 0.254
70 min 63.00 £ 3.23 >0.05 64.00 £1.21 >0.05 0.132
85 min 66.00 = 2.62 >0.05 67.00 £ 1.89 >0.05 0.365

P1 comparison between interval time and baseline in the same group
P2 comparison between the two groups at the same time
1 denotes significance within the KD group, and # denotes significance within the KP

group.

Table 4. Changes in the respiratory rate in the two studied
groups (data are presented as mean + SD).

respiratory rate Group KD Group KP P-value
Baseline 18.29 £ 1.24 19.00 £ 1.31 >0.05 N.
After loading dose (T1) 13.14 £ 1.52 14.00 = 1.36 >0.565 N.
After insertion of the 20.43 £ 1.48 19.00 + 1.53 >0.565 N.
endoscopy (T2) S.
5 min 18.29 £ 1.13 17.00 = 1.24 >0.05 N.
10 min 17.09 £1.25 17.00 = 1.24 >0.565 N.
15 min 16.06 £ 1.21 16.00 = 1.24 >0.565 N.
20 min 17.00 £ 1.24 17.00 = 1.24 >0.565 N.
25 min 17.00 + 1.24 18.00 £ 1.21 >0.565 N.
40 min 18.23 £1.14 18.00 = 1.11 >0.565 N.
55 min 17.00 £ 1.24 18.00 = 1.11 >0.565 N.
70 min 16.00 £ 1.26 18.22 £ 1.53 >0.565 N.
85 min 16.00 £ 1.26 17.32 = 1.11 >0.565 N.
S.

In terms of changes in oxygen saturation at all time
points, there was no statistical difference between the
two groups. Three cases (6%) in the group (KD) and nine
cases (18%) in the group (KP) experienced desaturation
of Oxygen (SpO, < 90%) (p-value = 0.049), which was
managed with chin-lift or jaw-thrust maneuver and oxy-
gen flow increase to 6 L/min, without manual ventila-
tion or artificial airway needed (Table 5) and (Figure 3).

In terms of induction and recovery times, group KP
was statistically shorter than group KD (Table 6).

The ketamine bolus consumption was higher in
group KD than group KP (5229 + 1.81 mg,
47.26 + 3.25 mg respectively) but without a statistical
significance between the two studied groups (Table 7).
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Table 5. Changes in the Oxygen Saturation (Sp02) in the two
studied groups (data are presented as mean + SD).

Table 6. Times of induction and recovery (data are presented
as mean = SD).

Sp0, (%) Group KD Group KP P-value Group KD Group KP P-value
Baseline 98.29 £ 0.96 99.20 + 0.52 >0.05 N. Induction time (min) 8.00 + 1.26 3.00 + 1.14 0.001*
S. Recovery time (min) 19.00 + 1.53 9.00 + 1.41 0.001*
After loading dose (T1) 98.20 + 1.13 97.46 + 0.36 >0.505 N. * Denotes significance between both groups
After insertion of the 98.54 £1.29 9743 +£0.82 >0.05N. . . . .
endoscopy (T2) S. Table 9. Evaluation of cognitive functions by mini-mental
5 min 98.31 + 1.18 97.01 +0.71 >0.05 N. state examination (MMSE) (data are expressed as median
10 mi 98.77 + 1.14 99.20 + 0.16 0565 N (inter-quartile range))
min . +1. . +0. >0. .
S MMSE baseline MMSE at PACU p-value
15 min 98.57 + 1.14 97.86 + 0.78 >0.05 N. Group KD 25.0 (20-30) 25.0 (23-26) 0.605
S. Group KP 25.0 (22-30) 24.0 (23-26) 0.511
20 min 98.31 + 1.08 98.69 + 0.55 >0.05 N.
S.
25 min 98.60 + 1.19 97.91 + 0.44 >0.05 N. . ,
S, in terms of the occurrence of side effects, both
40 min 9849 £1.09 99.17 +0.77 >0.05N. groups had comparable rates of bradycardia, tachycar-
S. . ; e
55 min 98.40 + 1.06 99.07 + 051 005 N. dia, hypotension, laryngeal spasm, nausea, vomiting,
S. and postoperative cognitive dysfunction. The inci-
70 min 9851+ 115 99.14 + 0.67 >0'505 N. dence of bradycardia in both groups was comparable
85 min 98.17 £ 1.07 97.20 + 0.45 >0.05 N. (six patients in group (KD) versus four patients in group
S.

In terms of Ramsay sedation scores, there was no
statistically significant difference between the two stu-
died groups (Table 8).

There was no significant difference in baseline
MMSE and MMSE at PACU values between the two
groups studied, either within or between the two
groups (Table 9).

Table 7. Ketamine bolus consumption in the two studied

groups all over the study (data are presented as mean + SD).
Group KD Group KP P-value

5229 +1.81 47.26 +3.25 0.082

ketamine bolus consumption
(mg)

Table 8. Ramsay sedation scores in the two studied groups
(data are expressed as median (inter-quartile range).

(KP), which was managed by stopping the procedure
and administering 0.01 mg/kg atropine once). Only
two patients in group KP experienced tachycardia,
which was treated with an extra bolus dose of keta-
mine to increase the depth of sedation and analgesia.
The incidence of hypotension was higher in group KP
than in group KD, but the difference was not statisti-
cally significant (three patients in group (KD) versus
five patients in group (KP), which was managed with
a 250 mL ringer solution and a 6 mg ephedrine incre-
ment once). The prevalence of oxygen desaturation
was statistically higher in group KP than in group KD
(9 patients, and 3 patients respectively). All patients
were managed by chin-lift or jaw-thrust maneuver and
increasing oxygen flow to 6-10 L/min without the
need for a nasal airway or manual ventilation.
Unwanted movements were statistically more com-
mon in group KD than in group KP (6 patients, and
two patients respectively). Three patients in group KD

Group KD Group KP P-value and two patients in group KP experienced nausea/
Baseline 2(1-3) 2(1-3) 0.511 vomiting in the recovery room and were given 4 mg
After induction (T1) 4 (3-5) 4 (3-6) 0.631 . g
10 min 4 (3-6) 4 (3-6) 0.801 ondansetron once. There were no patients who exper'l
20 min 4 (3-6) 4 (3-6) 0.71 enced laryngeal spasms or post-procedural psychotic
30 min 4 (3-5) 4 (3-5) 0.502 symptoms (Table 10).
—e—Group KD Group KP
102
100 4 _ N
s ettt}
o 9% b ¥ :
& 9
92
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Figure 3. Changes in the oxygen saturation (Sp0,%) in the two studied groups.



Table 10. Incidence of side effects in the two studied groups
(data are presented as number of patients (%)).

Group KD Group KP
(n=35) (n=35) P-value
Bradycardia (< 50 beats/min) 6 4 0.251
(17.14%) (11.43%)
Tachycardia (> 20% of baseline 0 (0%) 2(5.71%) 0.078
values)
Hypotension 3(8.57%) 5(14.29%) 0.230
Oxygen desaturation 3(8.57%) 9 (25.71%) 0.029*
Postoperative cognitive 0 (0%) 0 (0%) -
dysfunction(agitation)
Laryngeal spasm 0 (0%) 0 (0%) -
Nausea and vomiting 3(8.57%) 2(5.71%) 0.324
Unwanted movements 6(17.14%)  2(5.71%)  0.048*

* Denotes significance between both groups

There were comparable rates of satisfaction scores
between the two studied groups in terms of patient
and endoscopist satisfaction (Table 11).

4. Discussion

Our study showed that the use of ketamine/dexmede-
tomidine combination for sedation of hepatic patients
during UGIE versus ketamine/propofol combination
was characterized by lower heart rate values at T1
(end of loading dose) and T2 (insertion of endoscopy),
comparable MAP values, respiratory profile, SpO2
changes, and ketamine extra bolus consumption.
However, the KD group had longer induction and
recovery times. In terms of side effects, the ketamine/
dexmedetomidine combination had a lower incidence
of oxygen desaturation giving the dexmedetomidine
group a significant advantage in terms of respiratory
safety and airway protection. but a higher incidence of
unwanted movements during the procedure was
reported in the dexmedetomidine group. Both combi-
nations had comparable rates of satisfaction scores in
terms of patient and endoscopist satisfaction.
Ketamine is an NMDA receptor antagonist that is
commonly used as an anesthetic agent, particularly
outside of the operating room. Tachycardia, hyper-
tension, increased salivation, hallucinations, psycho-
tic emergence, and delayed recovery are all
common side effects of ketamine [12,13]. To reduce
these side effects, ketamine and other sedative
agents are combined. Propofol is an anesthetic
agent that has a rapid onset of action,
a satisfactory level of sedation, and a shorter

Table 11. Patients’ and endoscopists’ satisfaction (data are
presented as number of patients (%)).

Group KD Group KP

(n = 35) (n = 35) P-value
patients’ satisfaction
Excellent 26 (74.29%) 24 (68.57%) 0.301
Good 9 (25.71%) 11 (31.43%)
endoscopists’ satisfaction
Excellent 23 (65.71%) 25 (71.43%) 0.306
Good 12(34.29%) 10 (28.75%)
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recovery time when compared to other sedative
agents [14,15]. Using propofol alone in GIE necessi-
tates large doses, which may result in respiratory
and hemodynamic instability [16]. The combination
of ketamine and propofol was frequently used to
reduce side effects and shorten the duration of
recovery in a variety of settings, including interven-
tional radiology, gynecological, ophthalmological
procedures, and coronary artery surgery in adults
[17-20]. Dexmedetomidine is an alpha-2 receptor
agonist with eight times the potency of clonidine.
It has anti-anxiety, sedative, and analgesic proper-
ties. In the United States, the Food and Drug
Administration has approved dexmedetomidine for
sedation in intensive care units. It has been used in
conjunction with other sedatives during various
procedures. Dexmedetomidine exerts its sedative
effect by activating pathways that initiate endogen-
ous non-rapid eye movement sleep. Its anxiolytic
and sedative effects are caused by the stimulation
of alpha-2 receptors in the pons locus ceruleus.
Analgesic properties are used throughout the stimu-
lation of alpha-2 adrenergic receptors in the dorsal
horn of the spinal cord [21]. Activation of postsy-
naptic alpha —2 receptors causes sympatholysis,
which  causes bradycardia and hypotension.
Furthermore, stimulation of presynaptic alpha-2
receptors decreases noradrenaline release, resulting
in an even greater drop in blood pressure.
Dexmedetomidine should be avoided in patients
with atrioventricular nodal block, severe hypovole-
mia, or cardiovascular instability because these
hemodynamic changes return to baseline after fif-
teen minutes [22]. Dexmedetomidine does not
affect the gas exchange or ventilation and thus
has no depressive effect on respiratory function
[23]. Because dexmedetomidine undergoes exten-
sive first-pass metabolism, it has a low bioavailabil-
ity. It has linear pharmacokinetics with an
intravenous infusion dose of 0.2-0.7 pg/kg/hr. It
has a rapid distribution volume of 118 L and an
elimination half-life of 2 hours. Without displacing
the majority of the protein-bound drugs, the pro-
tein-bound fraction of the given dose is 94%. lIts
half-life ranges from 4 minutes for a 10-minute
infusion to 250 minutes for an 8-hour infusion.
Dexmedetomidine is metabolized by glucuronida-
tion and hydroxylation mediated by cytochrome
P-450 to inactive metabolites that are excreted in
urine (95%) and feces (4%). Due to lower rates of
metabolism, the dose must be adjusted and
reduced by up to 32% in patients with severe hepa-
tic impairment and failure [24]. The combination of
dexmedetomidine and ketamine is used to balance
the sympatho-inhibitory effects of dexmedetomi-
dine with the cardio-stimulatory effects of ketamine,
to provide effective sedation and analgesia without
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compromising ventilation, and to reduce the unde-
sirable central effects of ketamine [25].

All the findings in our study could be explained by
the pharmacological effects of the drugs used, as pre-
viously mentioned. The longer induction time with
dexmedetomidine was due to the slow initial infusion
over 10 minutes to avoid the undesirable hemody-
namic changes caused by faster infusion. Although
dexmedetomidine has a short half-life (2-3 h) due to
its rapid distribution and extensive metabolization by
the liver, the recovery time was longer than that of
propofol, which has a three times shorter half-life (30—
60 min). Many studies have been conducted to evalu-
ate the use of dexmedetomidine as a single agent for
sedation of gastrointestinal endoscopic procedures,
with better results in terms of hemodynamic stability,
sedation efficacy, the incidence of side effects, and
endoscopist satisfaction [26-31]. However, studies
conducted by [32-34] revealed that using dexmedeto-
midine as a single agent for sedation of GIE procedures
was ineffective in achieving the required sedation level
except by using higher doses of rescue sedation doses,
resulting in a significant decrease in hemodynamics
with a longer time required for recovery and home
discharge.

The findings of our study are consistent with the
findings of many previous studies [35-39] that com-
pared the effects of dexmedetomidine in combination
with other drugs to assess the efficacy of sedation,
hemodynamic stability, recovery criteria, and satisfac-
tion scores for patients scheduled for GIE procedures,
which revealed that the combination dexmedetomi-
dine group outperformed the other combinations in
terms of sedation efficacy and safety, hemodynamic
stability, recovery criteria, analgesia, and satisfaction
scores. However, other studies conducted by [40-44]
revealed inefficacy of sedation scores and the need for
higher doses of adjuvant drugs to achieve the target
level of sedation with less hemodynamic stability and
poor recovery criteria.

The limitations of our study are as follows: (1) it
was conducted in only one center; (2) a small sample
size, which may prevent the detection of clinical
events that occur infrequently; (3) hepatic patients
with Child-Pugh classification (class C) were not
included in our study, which may limit the applicabil-
ity of our findings to critically ill hepatic patients; (4)
hepatic pediatric patients weren't included in our
study; and (5) The cost-benefit ratio should be con-
sidered because dexmedetomidine is a more expen-
sive drug than propofol, which may limit its use
unless it is indicated, particularly in patients with
tense ascites who have a respiratory compromise. As
a result, we recommend multi-centric studies with
a larger number of patients, including those with
Child-Pugh classification (class C), to validate the find-
ings in future studies.

5. Conclusion

The combination of dexmedetomidine and ketamine
used for sedation in hepatic patients scheduled for
UGIE is as effective as the combination of propofol
and ketamine as regards the sedation efficacy and it
provides more respiratory and hemodynamic stability
compared to the combination between propofol and
ketamine with comparable results regarding the inci-
dence of side effects, ketamine bolus consumption,
MMSE scores after recovery, and the patient and
endoscopist satisfaction but with longer induction
and recovery times presenting itself as a good alter-
native for sedation for the hepatic patients scheduled
for endoscopic procedures.
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