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There are more than v million cardiac surgical procedures performed
worldwide each year (V). Although the mortality of cardiac surgical
procedures has significantly decreased due to the great improvement
in surgical techniques, the major complication rates are as high as
VF.¥7/ to -/ (v). These complications are associated with a prolonged
hospital stay, an increase in resource utilization, and higher health
care costs (v). Thus, the postoperative care of these patients remains to
be optimized. It is accepted that sedation is an important component
of postoperative management after cardiac surgery (f) and has an
important effect on patient outcomes (»). Many patients who are
hospitalized in ICU experience reduced quality and quantity of sleep

.(with regard to mental and environmental factors (*

Recently, Song et al. compared the effect of using dexmedetomidine
during the daytime operation on postoperative sleep quality and pain
of patients. The results of this study showed that using
dexmedetomidine during the daytime operation can better improve
postoperative sleep quality and pain than nighttime operation in
patients undergoing laparoscopic abdominal surgeries (16). Lu et al.
evaluated the effect of dexmedetomidine on the sleep quality of
patients without mechanical ventilation in ICU. The results of this
study showed that Dexmedetomidine is a clinically effective and safe
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sedative for the highly selected critically ill patients without
endotracheal tube and mechanical ventilation in the ICU to increases
total sleep time and improve sleep efficiency (17). Lewis et al.
evaluated whether the quantity and quality of sleep may be improved
by the administration of propofol to adults in the ICU. They found
insufficient evidence to determine whether the administration of
propofol would improve the quality and quantity of sleep in adults in
the ICU (18). Kondili et al. evaluated the effect of propofol
administration on sleep quality in critically ill patients ventilated on
assisted modes. The results of this study showed that propofol
administration to achieve the recommended level of sedation
suppresses the REM sleep stage and further worsens the poor sleep
quality of these patients (19). Liu et al. compared the effects of
dexmedetomidine and propofol sedation on outcomes in adult
patients after cardiac surgery. The results of this study showed that
dexmedetomidine associated with a lower risk of delirium, a shorter
length of intubation, but a higher incidence of bradycardia as
compared to propofol. There were no statistical differences in the
incidence of hypotension or atrial fibrillation or the length of
intensive care unit stay between dexmedetomidine and propofol
sedation regimens (13). Maldonado et al. investigated the effects of
postoperative sedation (protocol and dexmedetomidine) on the
development of delirium in patients undergoing cardiac-valve
procedures. The results of this study showed that postoperative
sedation with dexmedetomidine was associated with significantly
lower rates of postoperative delirium (20). Djaiani et al. compared
postoperative delirium after cardiac surgery in patients who received
dexmedetomidine with patients who received propofol. The results of
this study showed that when compared with propofol,
dexmedetomidine sedation reduced incidence, delayed onset, and
shortened duration of postoperative delirium in patients after cardiac
surgery (21). Corbett et al. assessed patient-perceived satisfaction
with coronary artery bypass graft surgery after administration of
dexmedetomidine or propofol for ICU sedation. The results of this
study showed that despite the theoretical advantages of
dexmedetomidine to improve overall patient satisfaction, the two
agents provide similar responses to amnesia and pain control.
According, dexmedetomidine does not seem to have any advantage
compared with propofol for short-term sedation after coronary artery
bypass graft surgery (22). Herr et al. compared dexmedetomidine-
based to propofol-based sedation after coronary artery bypass graft
surgery in the ICU. The results of this study showed that mean times
to weaning and extubation were similar in both group, although
fewer dexmedetomidine patients remained on the ventilator beyond 8
hours. Morphine use was significantly reduced in the
dexmedetomidine group. No ventricular tachycardia occurred in the
dexmedetomidine-sedated patients compared with 5% of the
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propofol patients (p = 0.007). Respiratory rates and blood gases were
similar. Fewer dexmedetomidine patients received beta-blockers (p =
0.014), antiemetics (p = 0.015), nonsteroidal anti-inflammatory drugs
(p < 0.001), epinephrine (p = 0.030), or high-dose diuretics (p <
0.001) (23). Eremenko et al. compared the efficacy of
Dexmedetomidine and Propofol for short-term controlled sedation
and analgesia in the early postoperative period after cardiac surgery.
The results of this study showed that dexmetomedine provides its
own analgesic effect and shortens the length of patient's stay in ICU.
Bradycardia was noted more frequently in Dexmedetomidine while
arterial hypotension, general malaise, and delirium in the Propofol
group (24). Karaman et al. compare the effects of propofol and
dexmedetomidine infusions on extubation times, hemodynamic and
respiratory functions, complication rates, and patient satisfaction
scores in patients undergoing coronary artery bypass graft surgery.
The results of this study showed that dexmedetomidine can easily be
preferred over propofol in fast-track cardiac anesthesia due to its
significant advantages of shorter extubation time and higher

(postoperative patient satisfaction scores (25

2l @9
Several studies, have shown that dexmedetomidine is associated with

a decrease in the incidences of postoperative complications in patients
undergoing cardiac surgery (¥, A, 4). Ji et al. reported in their results that
'perioperative dexmedetomidine use associate with a decrease in
postoperative mortality up to \ year and decrease the incidence of
postoperative complications and delirium in patients undergoing
cardiac surgery' (A). A meta-analysis study by Geng et al. in v-)5,
revealed that the perioperative use of dexmedetomidine in patients
undergoing cardiac surgery can reduce the risk of postoperative
ventricular tachycardia and delirtum, atrial fibrillation, shorter length
of stay in intensive care unit (ICU) and hospitalization, but it may
increase the risk of bradycardia and hypotension (1). Current
guidelines suggest that sedation strategies using nonbenzodiazepine
sedatives (either propofol or dexmedetomidine) may be preferred over
sedation with benzodiazepines to improve clinical outcomes in
mechanically ventilated adult ICU patients (). Propofol, is a preferred
sedative in ICU after cardiovascular surgery because it offers
advantages over benzodiazepines regarding the lack of accumulation,
quick onset, easy adjustment, and fast recovery after discontinuation
(V+). Adverse effects associated with propofol included pain on
injection, hypotension, bradycardia, respiratory depression, and
hypertriglyceridemia. Propofol infusion syndrome is a rare but life-
(threatening adverse effect and remains a concern (V)

2l @98
There are more than 2 million cardiac surgical procedures performed
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worldwide each year (1). Although the mortality of cardiac surgical
procedures has significantly decreased due to the great improvement
in surgical techniques, the major complication rates are as high as
14.4% to 30.1% (2). These complications are associated with a
prolonged hospital stay, an increase in resource utilization, and
higher health care costs (3). Thus, the postoperative care of these
patients remains to be optimized. It is accepted that sedation is an
important component of postoperative management after cardiac
surgery (4) and has an important effect on patient outcomes (5).
Many patients who are hospitalized in ICU experience reduced
quality and quantity of sleep with regard to mental and
environmental factors (6). Sleep has an important role in
cardiovascular function. Its deprivation intensifies anxiety,
irritability, and anger, and increases the heart rhythm and myocardial
oxygen demand in a frequent and dangerous cycle (7). Several
studies, have shown that dexmedetomidine is associated with a
decrease in the incidences of postoperative complications in patients
undergoing cardiac surgery (4, 8, 9). Ji et al. reported in their results
that 'perioperative dexmedetomidine use associate with a decrease in
postoperative mortality up to 1 year and decrease the incidence of
postoperative complications and delirium in patients undergoing
cardiac surgery' (8). A meta-analysis study by Geng et al. in 2016,
revealed that the perioperative use of dexmedetomidine in patients
undergoing cardiac surgery can reduce the risk of postoperative
ventricular tachycardia and delirium, atrial fibrillation, shorter length
of stay in intensive care unit (ICU) and hospitalization, but it may
increase the risk of bradycardia and hypotension (9). Current
guidelines suggest that sedation strategies using nonbenzodiazepine
sedatives (either propofol or dexmedetomidine) may be preferred
over sedation with benzodiazepines to improve clinical outcomes in
mechanically ventilated adult ICU patients (5). Propofol, is a
preferred sedative in ICU after cardiovascular surgery because it
offers advantages over benzodiazepines regarding the lack of
accumulation, quick onset, easy adjustment, and fast recovery after
discontinuation (10). Adverse effects associated with propofol
included pain on injection, hypotension, bradycardia, respiratory
depression, and hypertriglyceridemia. Propofol infusion syndrome is
a rare but life-threatening adverse effect and remains a concern (11).
Dexmedetomidine is a novel sedative analgesic used after
cardiovascular surgery does not cause respiratory depression and its
selective a2 action may provide more hemodynamic stability. The
net effect of dexmedetomidine action is a significant reduction in
circulating catecholamines with a slight decrease in blood pressure
and a modest reduction in heart rate (12). However, it is uncertain
whether dexmedetomidine is better than propofol for sedation and
quality of sleep in patients after cardiac surgery (13). The degree of
sedation or agitation in critically ill patients is typically assessed with
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the Richmond Agitation and Sedation Scale (RASS). The RASS is a
validated and reliable method to assess patients’ levels of sedation in
the ICU (14). Also, the St Mary's Hospital Sleep Questionnaire is a
suitable sleep assessment tools (15). A ccordingly, we conducted a
prospective, randomized, comparative study to compare the
suitability (efficacy and safety) of dexmedetomidine versus propofol

for patients admitted to the ICU after cardiovascular surgery

Q9 )
Sleep has an important role in cardiovascular function. Its deprivation
intensifies anxiety, irritability, and anger, and increases the heart
rhythm and myocardial oxygen demand in a frequent and dangerous
cycle (v). Dexmedetomidine is a novel sedative analgesic used after
cardiovascular surgery does not cause respiratory depression and its
selective ay action may provide more hemodynamic stability. The net
effect of dexmedetomidine action is a significant reduction in
circulating catecholamines with a slight decrease in blood pressure
and a modest reduction in heart rate (\Y). However, it is uncertain
whether dexmedetomidine is better than propofol for sedation and
quality of sleep in patients after cardiac surgery (\v). The degree of
sedation or agitation in critically ill patients is typically assessed with
the Richmond Agitation and Sedation Scale (RASS). The RASS is a
validated and reliable method to assess patients’ levels of sedation in
the ICU (v¥). Also, the St Mary's Hospital Sleep Questionnaire is a
suitable sleep assessment tools (Vo). A ccordingly, we conducted a
prospective, randomized, comparative study to compare the suitability
(efficacy and safety) of dexmedetomidine versus propofol for patients
admitted to the ICU after cardiovascular surger
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Comparison of the effect of sedation with dexmedetomidine and
propofol on sleep quality in patients after cardiac surgery

0 54 9 Al

Evaluation of preoperative sleep quality in patients who
will undergoing cardiac surgery

Evaluation and comparison of sleep quality in patients in
the two groups of dexmedetomedine and propofol on one,
two and three days after surgery
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Evaluation and comparison of sedation quality in patients e
in the two groups of dexmedetomedine and propofol on
.one, two and three days after surgery

Evaluating the effect of clinical demographic variables on e
postoperative sleep quality

Evaluation of duration of surgery, cardiac surgery types, e
postoperative extubation times, patient satisfaction,
postoperative adverse events, stay in the ICU, need for
additional opioid injections, type, and frequency of side
.effects

L;JJQJIS alaa)

To determine the best nonbenzodiazepine sedatives
(dexmedetomidine or propofol) on sleep quality in patients
admitted to the ICU after cardiac surgery

' RIS WA NI WES
Ak 533 (S) 42 2 g3

Dexmedetomidine improve sleep quality after cardiac e
surgery

Propofol improve sleep quality after cardiac surgery e

Dexmedetomidine reduces agitation of patients after e
cardiac surgery

http://res.rhc.ac.ir/webdocument/load.action?webdocument_code=52000000&master Code=52000921 10/20



2/28/2021

99103 ¢ sk 52
Propofol reduces agitation of patients after cardiac e
surgery

Dexmedetomidine creates appropriate levels of sedation in e
the ICU patients

Propofol creates appropriate levels of sedation in the ICU e
patient

This study will be conducted on patients admit to the ICU after
cardiovascular surgery in Shahid Rajaei Cardiovascular, Medical and
Research center.. Informed written consent will obtain from their
relatives. Based on the 48/ confidence interval of the intraclass
correlation coefficient (ICC) estimate, values equal -.vo, in order to
have A-7 power with error type 3, we required at least ? ICU patients
who underwent cardiac surgery. All patients will give general
anesthesia which will induce: midazolam (»\. mg), fentanyl (va--a-.
pg) or sufentanil (va-a- pg), and rocuronium bromide (- 5-).y mg/kg)
with arterial line (vv-gauge plastic cannula) will insert for invasive
blood pressure monitoring in the left radial artery or in the non-
dominant hand. The maintenance infusion include: midazolam (
pg/kg/min), atracurium (V- pg/kg/min), fentanyl (-.v pg/kg/min) doses
will predicted in patients for v to ¥ hours. At the end of the operation,
patients will admit directly to the cardiothoracic ICU. The patients
will mechanically ventilate, assess for Vv h in the postoperative period.
Patients will ventilate by the volume-assist control mode with a tidal
volume (TV) of A-\. mL/kg of predicted body weight. The FIOy and
respiratory rate (RR) adjustments will be made according to routine
blood-gas analyses to maintain the partial pressure of arterial oxygen
(PaOy) between A- and Y-- mm Hg and partial pressure of arterial
carbon between Yo and ¥- mm Hg. Patients after cardiovascular
surgery aged above A years will include in the study. These patients
will exclude if they received both dexmedetomidine and propofol
concomitantly for the primary sedation or an alternative agent as the
primary sedation, had a prior solid organ transplant, or will pregnant
or lactating. Other exclusion criteria will include as follows: acute
severe neurological disorder, mean arterial pressure (MAP) <as mm
Hg despite appropriate intravenous volume replacement and
vasopressors, HR <a-/min, atrioventricular-conduction block Grade II
or III (unless pacemaker installed), patients using alpha-v agonists or
antagonists within ¢ h before operation. Patients will randomly
divide into two groups (A and B), which will be prescribed
dexmedetomidine and propofol, respectively. Randomization in the
included patients will be done in the form of quadruple blocks using
the randomization table extracted from www.randomization.org and
patients will be randomly assigned to each of the two study groups.
The starting maintenance infusion fentanyl doses will &- pg/h in
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patients in either group after admitted to the cardiothoracic ICU. The
infusion dose of dexmedetomidine (precedex) will - pg/kg/h in
group A and a- pg/kg/min propofol in group B in # hours (at the time
of extubation in both groups). The RASS will use to assess patients’
levels of sedation in all patients. RASS is a y--point scale, with four
levels of anxiety or agitation (+) to +¥ [combative]), one level to denote
a calm and alert state (), and & levels of sedation (-) to -5) culminating
in unarousable (-a). The values and definitions for each level of
agitation and sedation are displayed in Table ), as are the instructions
for assessment, as previously described (v#). Evaluation of sleep
quality will study using Mary's Hospital Sleep Questionnaire

(SMHSQ

The RASS will be completed by the fellowship of cardioanesthesia
the night before surgery and after extubation and patient awareness.
Evaluation of sleep quality will study using Mary's Hospital Sleep
Questionnaire (SMHSQ). The SMHSQ is a tool specifically designed
to assess sleep in patients, testing the duration and quality of sleep the
previous night while they are in the hospital. The items inquire about
sleep issues, including latency, restlessness, insomnia, and alertness in
the morning. This scale has \¥ multiple choice questions with short
answers. This \f-item questionnaire was designed to assess sleep
quality in patients admitted to the hospital the night before and has
the ability to be repeated (Table v). The SMHSQ will be completed by
the fellowship of cardioanesthesia after surgery. Thefelloowship will
[(not aware of the patient's medications (dexmedetomidine or propofol

Statistical analyses were performed with SPSS o for
Windows (SPSS Inc., Chicago, Illinois). Data were expressed
as mean values + standard deviation for interval and count (%)
for categorical variables. All variables were tested for normal
distribution with the Kolmogorov-Smirnov test. Categorical
values were compared by Chi-square test or Fisher’s exact
test. To compare the mean variables between two groups, an
independent t-test or Mann-Whitney U test was used.
Continuous variables were compared using the two-tailed
Wilcoxon test. Repeated measures ANOVA followed by
Bonferroni post-test was used to assess parametric
distributions. For non-parametric distributions Friedman test

was applied. P values <-..-a were considered significant
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Reference: Lu W, Fu Q, Luo X, Fu Sh, Hu K. Effects of
dexmedetomidine on sleep quality of patients after surgery
without mechanical ventilation in ICU. Medicine
(Baltimore). Y- \v Jun; a5(YY)eV-A)

S ollasMo
Study will be conduct after approval in institutional ethics committee
and after Informed written consent be obtained from all of the
patients
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.patients from the study

Laid) 3955 (slayline

AL g Jlo WA b sl ol a8 plilen sles sl @ bsiye
(b 2lejllS

2ol 4l Loy

http://res.rhc.ac.ir/webdocument/load.action?webdocument_code=52000000&master Code=52000921 14/20



2/28/2021 99103 ¢ sk I 355

2l awsly oM bl cas (S (g liien

b Al (gixe S ddlw

z9r> syl
Jos 5l g abolM b > (8 o) 4 by o Laid)
il sl b
(sl
Jos 5l s s)ldgn pac b Ledl
IABP |, 451 I oslizus
- ook (igS
(Random permuted blocks (¥ patient in each block 5 &l
Concealment
4 by yo Laid)
il sl b
. o . (sl
with concealment of randomization list from main researcher
The infusion dose of dexmedetomidine (precedex) will 0.5 pg/kg/h 4 b ye 24d)
in group A after operation in ICU =~ sloj|,5" (cles b
(sl
09)5 iy

ng/kg/min propofol in group B in 6 hours (at the time of 50 138) auuliolnli
(extubation in both groups sk 4 baye
(sl 2lojl,

http://res.rhc.ac.ir/webdocument/load.action?webdocument_code=52000000&master Code=52000921 15/20



2/28/2021

99103 7 sk J1 a5

sl (g9l £59 31 25,65 (o Cpgmlins & bl 5l il 5 Canl )5S g S adllas

primary endpoint: Sleep quality after operation

Scondary end points: Richmond agetation-sedatin scale,
hemodynamic and respiratory parameters during and after
operation

follow up untill vy h after operation

There are more than 2 million cardiac surgical procedures performed
worldwide each year (1). Although the mortality of cardiac surgical
procedures has significantly decreased due to the great improvement
in surgical techniques, the major complication rates are as high as
14.4% to 30.1% (2). These complications are associated with a
prolonged hospital stay, an increase in resource utilization, and
higher health care costs (3). Thus, the postoperative care of these
patients remains to be optimized. It is accepted that sedation is an
important component of postoperative management after cardiac
surgery (4) and has an important effect on patient outcomes (5).
Many patients who are hospitalized in ICU experience reduced
quality and quantity of sleep with regard to mental and
environmental factors (6). Sleep has an important role in
cardiovascular function. Its deprivation intensifies anxiety,
irritability, and anger, and increases the heart rhythm and myocardial
oxygen demand in a frequent and dangerous cycle (7). Several
studies, have shown that dexmedetomidine is associated with a
decrease in the incidences of postoperative complications in patients
undergoing cardiac surgery (4, 8, 9). Ji et al. reported in their results
that 'perioperative dexmedetomidine use associate with a decrease in
postoperative mortality up to 1 year and decrease the incidence of
postoperative complications and delirium in patients undergoing
cardiac surgery' (8). A meta-analysis study by Geng et al. in 2016,
revealed that the perioperative use of dexmedetomidine in patients
undergoing cardiac surgery can reduce the risk of postoperative
ventricular tachycardia and delirium, atrial fibrillation, shorter length
of stay in intensive care unit (ICU) and hospitalization, but it may
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increase the risk of bradycardia and hypotension (9). Current
guidelines suggest that sedation strategies using nonbenzodiazepine
sedatives (either propofol or dexmedetomidine) may be preferred
over sedation with benzodiazepines to improve clinical outcomes in
mechanically ventilated adult ICU patients (5). Propofol, is a
preferred sedative in ICU after cardiovascular surgery because it
offers advantages over benzodiazepines regarding the lack of
accumulation, quick onset, easy adjustment, and fast recovery after
discontinuation (10). Adverse effects associated with propofol
included pain on injection, hypotension, bradycardia, respiratory
depression, and hypertriglyceridemia. Propofol infusion syndrome is
a rare but life-threatening adverse effect and remains a concern (11).
Dexmedetomidine is a novel sedative analgesic used after
cardiovascular surgery does not cause respiratory depression and its
selective a2 action may provide more hemodynamic stability. The
net effect of dexmedetomidine action is a significant reduction in
circulating catecholamines with a slight decrease in blood pressure
and a modest reduction in heart rate (12). However, it is uncertain
whether dexmedetomidine is better than propofol for sedation and
quality of sleep in patients after cardiac surgery (13). The degree of
sedation or agitation in critically ill patients is typically assessed with
the Richmond Agitation and Sedation Scale (RASS). The RASS is a
validated and reliable method to assess patients’ levels of sedation in
the ICU (14). Also, the St Mary's Hospital Sleep Questionnaire is a
suitable sleep assessment tools (15). A ccordingly, we conducted a
prospective, randomized, comparative study to compare the
suitability (efficacy and safety) of dexmedetomidine versus propofol

for patients admitted to the ICU after cardiovascular surgery
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