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( Abstract

Introduction: Sedative medications are widely used in intensive care unit patients. Decreased peripheral blood oxygen saturation (SPO2)
is one of the common cases in patients with COVID-19. This study aimed to evaluate the effect of Dexmedetomidine on Peripheral oxygen
saturation among COVID-19 pneumonia.

Methods: Sixty patients were randomly divided into two intervention groups (n=30) and control (n=30). Patients in the intervention group
received dexmedetomidine with a bolus dose of 1 p/kg/h for 10 minutes and then with a dose of 0.2 p/kg/h to achieve a RASS score of -2
to +1. Patients in the control group received sedation drugs such as benzodiazepines, opium, or propofol according to the routine of the
center. The well-known Richmond Stimulation and Sedation Scale (RASS) was used to evaluate patient sedation.

Results: Data analysis has shown that the changes in systolic and diastolic blood pressure and breathing rate are not significantly different
between the two groups of patients (P>0.05). Patients in the intervention group have higher SPO2 compared to control group patients from
72 hours after starting Dexmedetomidine without any considerable adverse effect (P<0.01).

Conclusion: The potential sedation effect of dexmedetomidine can be attributed to the improvement in lung mechanics due to better
relaxation in the thorax. Improvement in SpO2, and mental status (from agitated to calm) of patients which could be due to
dexmedetomidine.
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Introduction
Patients with covid-19 pneumonia who admitted to the
intensive care unit (ICU) usually require sedation to
facilitate work of breathing and ventilatory support. Most
of the existing sedative drugs carry the risk of side effects
such as respiratory depression, confusion, and weakening
of blood pressure, which may be harmful or even life-
threatening to the patient 2,

Decreased peripheral blood oxygen saturation (SPOZ2)
is one of the common cases in patients with COVID-19 2.
The causes of SPO2 drop in these patients are
psychological disorders such as depression, anxiety,

shortness of breath following silent hypoxemia and
disruption of pulmonary vasoregulation caused by
endothelial damage of pulmonary capillaries and
subsequent V/Q mismatch *2,

Dexmedetomidine is a relatively new alpha-2-
adrenergic activating drug used for sedation in adult ICU
patients. This drug may be used as an adjunct to
anesthesia in intubated patients as well as for mild
sedation in awake spontaneously breathing patients with
or without non-invasive ventilation®*% In addition to its
sedative effect, dexmedetomidine also has analgesic and
antiemetic effects. Compared to traditional sedatives and
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anesthetics, dexmedetomidine has very little effect on
breathing, making it an ideal sedative for spontaneously
breathing patients with impaired breathing % &2,

The aim of this study is that due to the proven effects
of dexmedetomidine in controlled sedation with minimal
effect of respiratory depression and increased hypoxic
pulmonary  vasoconstriction, which improves the
ventilation/perfusion ratio and subsequently improves
oxygen delivery, the use of this drug in improving SPO2
in Patients with COVID can be effective. This study was
designed and implemented with the aim of investigating
the effect of dexmedetomidine on improving SPO2 in
patients with COVID.

Methods

This study is a randomized clinical trial that was
conducted at Bagiyatallah Hospital in Tehran. This
research was approved by the ethics committee of
Bagiyatallah University of Medical Sciences and was
conducted after obtaining the code of ethics
(IR.BMSU.BAQ.REC.1401.010) and obtaining informed
consent from the patient or the patient's legal
representative.

Considering a moderate size effect of 0.3, a significant
level of 0.05, and a power rate of 80%, sixty patients were
randomly divided into two intervention groups (n=30) and
control (n=30) using a random number table. Patients with
a positive COVID-19 test, SPO2<90% and under non-
invasive mechanical ventilation with a mask were
included in the study. Patients with primary acute brain
injury, neurological and mental disorders were excluded
from the study. Age, sex, weight and co-morbidities
including diabetes, blood pressure, heart disease, lung
disease and kidney disease were evaluated and recorded.
After being admitted to the ICU, all patients underwent
oxygen therapy with an oxygen mask with a reservoir
bag.

The well-known Richmond Stimulation and Sedation
Scale (RASS) was used to evaluate patient sedation.
RASS is one of the recommended criteria for assessing
the sedation of Persian-speaking ICU patients with a
suitable reliability coefficient. The validity and reliability
of RASS has been proved by Sessler® and its validity in
Iran in 2009°. The RASS scale ranges from -5
(unresponsive) to +4 (combative). The goal of sedation in
this study is RASS -2 (mild sedation) to RASS +1
(restless). Patients were evaluated by RASS criteria at the
beginning of admission to ICU, every 6 hours in the first
24 hours and up to 5 days daily.

Patients in the intervention group received
dexmedetomidine with a bolus dose of 1 p/kg/h for 10

minutes and then with a dose of 0.2 p/kg/h in order to
achieve a RASS score of -2 to +1. Patients in the
intervention group were received dexmedetomidine as the
only sedation agent. The use of benzodiazepines in this
group is completely prohibited for the researcher, except
in some special cases such as uncontrollable restlessness
or delirium, convulsions and sedation for invasive
interventions or in the case of simultaneous use of
neuromuscular blocking drugs.

Dexmedetomidine was prescribed according to clinical

need until non-invasive mechanical support or reaching
the target RASS score without receiving medication.
Patients in the control group received sedation drugs such
as benzodiazepines, opium, or propofol according to the
routine of the center.
Information was recorded if non-invasive ventilation,
endotracheal intubation or other supportive measures
were required. Data was analyzed by SPSS-26 software.
Normality was assessed by kolmogorov smirnov test. A
P-value less than 0.05 was considered for statistical
significantly point. T-test, Mann-Whitney, Chi2 was used
for comparison statistically between groups.

Results

The results of the table number one show the
demographic information and co-morbidity diseases of
the patients participating in the study. As table number
one shows, the basic information between the groups are
not statistically different and the two groups are
statistically comparable.

Table 1. Demographic and co-morbidity data.

Variable dex control P-value

Woman 13 (43.3) 12 (400)

Sex 0.793
Man 17 (56.7) 18 (60)

Age 5500+1106 557341354 0.162

Weight 83.93+1585 83.33+1273 0.801

DM 11 (36.7) 12 (40) 0.791

HTN 11 (36.7) 11 (36.7) 0.999

Cardiac D* 0 (0.0) 6 (20.0) 0.012

Pulmunaray D 0 (0.0) 2 (6.7) 0.246

Renal D 1(3.3) 0 (0.0) 0.512

Nervous D 4(13.3) 0 (0.0) 0.056
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The results of Table No. 2, 3, and 4 show the changes in systolic blood pressure, diastolic blood pressure, and
respiratory rate in the study groups, respectively. As shown, the changes in systolic and diastolic blood pressure and
breathing rate are not significantly different between the two groups of patients.

Table 2. Systolic blood pressure variations in study groups.

Grou rimar Bolus First Second Third Second Third Second Third Forth Fifth
P PrImary  goose 2H 2H 2H 6H 6H 24H 24H 24H 24 H
mean 135.46 134.43 131.63 124.73 124.76 129.13 125.55 124.96 118.68 117.13 118.44
dex
SD 22.43 22.12 17.86 14.91 14.50 17.17 13.11 12.02 12.06 12.95 11.66
mean 121.43 127.76 125.80 120.56 119.40 119.40 121.03 119.11 159.19 116.95 114.86
control
SD 23.97 10.03 15.09 19.84 18.10 19.25 15.38 16.06 217.39 12.81 13.02
P_value 0.052 0.31 0.06 0.24 0.10 0.02 0.20 0.055 0.72 0.91 0.38
Table 3. Diastolic blood pressure variations in study groups.
Grou rimar Bolus First Second Third Second Third Second Third Forth Fifth
P PrmMary goose 2H 2H 2H 6H 6H 24H 24H 24H 24 H
mean 82.96 82.83 81.73 77.63 77.50 77.53 77.51 76.82 75.48 72.79 74.75
dex
SD 11.45 11.77 8.87 11.22 10.10 11.05 10.55 9.21 9.71 10.77 11.38
mean 80.50 79.93 78.70 77.40 78.96 77.82 77.07 76.15 73.53 73.21 71.04
control
SD 8.02 7.19 9.70 11.99 11.62 11.25 12.40 12.88 9.39 10.02 11.21
P_value 0.22 0.19 0.10 0.70 0.77 0.91 0.74 0.95 0.39 0.54 0.46
Table 4. Respiratory rate variations in study groups.
Grou rimar Bolus First Second Third Second Third Second Third Forth Fifth
P PrMAry  goose 2H 2H 2H 6H 6H 24H 24H 24H 24 H
mean 27.06 27.16 26.36 27.40 26.06 25.53 25.89 25.51 23.93 22.72 22.72
dex
SD 7.05 7.746 6.50 5.79 6.69 7.89 6.77 6.115 5.25 5.29 4.97
mean 27.63 28.50 28.33 28.56 27.90 26.03 26.07 25.53 25.34 24.00 25.86
control
SD 6.58 7573 6.61 7.08 8.19 6.64 6.05 8.05 6.13 6.08 6.83
P_value 0.82 0.60 0.23 0.68 0.44 0.95 0.69 0.67 0.27 0.51 0.07
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Table number 5 shows the SPO2 variations in the time intervals of the study. As it is known, intervention group
patients have higher SPO2 compared to control group patients from 72 hours after starting Dexmedetomidine, which

is statistically significant.

Table 5. Peripheral oxygen saturation variation in study groups.

Bolus First Second Third

Second Third Second Third Forth Fifth

Group primary  gjoose  2H 2H 2H 6H 6H 24H 24H 24H 24 H
mean 79.20 7930 7996 8156 8293 8316 8323 8420 8517 8593  87.79
dex

sD 9.02 1046 1060 9.87 8.85 10.04 7.63 6.17 6.00 6.27 9.93

mean 80.5 81.60 80.26 79.73 78.30 79.16 83.00 83.19 82.30 81.69 83.69

control

sD 7.90 835 1107 9.41 12.16 1411 9.33 7.00 7.65 7.75 6.05

P value 0.446 0953 0366 0140 0242 0835 0617 0202 0075 0003 0002

Table No. 6 shows the changes in RASS scores in the study groups. As it is known, there is no statistically

significant difference in RASS score between study groups.

Table 6. The RASS score variations in study groups.

group RO R1 R2 R3 R4 R5 R6 R7 R8 R9 R10
mean 2.06 1.70 0.93 0.43 0.26 0.23 -0.03 0.03 0.24 0.17 0.104
dex

SD 1.01 1.17 1.20 1.04 1.14 1.07 1.14 0.68 0.78 0.88 0.93
mean 1.83 1.46 0.90 0.80 0.70 0.37 0.23 0.80 0.65 0.26 0.52

control
SD 0.87 1.43 151 151 1.46 1.11 0.86 1.54 1.52 1.38 1.59
P_value 0.49 0.27 0.31 0.81 0.62 0.91 0.56 0.16 0.46 0.71 0.44

Three patients in the control group were intubated on the
second and third days, and two patients died on the fourth
day. All 3 patients were excluded from the study.

Eight patients in the intervention group were intubated
on the second to third days, and 5 died on the fourth day
of the study. All 8 patients of the intervention group were
excluded from the study.

Discussion:
COVID is a well-known disease with severe hypoxemia
that requires multidimensional measures. In this study,
our patients received standard medical treatment approved
by the Iranian Ministry of Health and palliative measures
such as Prone Positioning, chest physiotherapy, etc.
Applying light sedation using non-benzodiazepine
drugs to create optimal sedation in the long term is still a
challenging and risky issue. According to the
pharmacokinetics of dexmedetomidine due to having
minimal effect on respiratory drive, onset of effect and
fast elimination and rapid titration, this drug is an ideal
and safe drug in patients with COVID and non-intubated?.

This study was conducted with the aim of
investigating the effect of dexmedetomidine on SPO2
changes in patients with COVID-19 and it was found that
patients receiving dexmedetomidine had a higher average
SPO2 compared to the control group since the third day.
However, the Shehabi and colleagues has shown that
early use of dexmedetomidine in mechanically ventilated
pati%nts did not improve outcomes compared with usual
care”.

Dexmedetomidine increases oxygenation at the
physiological level. It is thought that the mechanism of
hypoxemia in COVID-19 is a disturbance in pulmonary
vasoregulation caused by endothelial damage of
pulmonary capillaries and subsequent V/Q mismatch”.
Recent studies have shown that dexmedetomidine
improves the ventilation/perfusion ratio by increasing
hypoxic pulmonary vasoconstriction and subsequently
improves oxygen delivery®®.

The results of the present study showed that the
average SPO2 up to 72 hours after the start of
dexmedetomidine was not statistically different between
the two groups. However, since 72 hours later, the
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average SPO2 in the patients of the intervention group
was lower compared to the control group, and this
difference was statistically significant. In the study of Lee
et al. and Mahmoodpoor et al., an improvement in
oxygenation was observed in patients receiving
dexmedetomidine almost from the third day of
dexmedetomidine administration'® L.

The mechanism of the favorable pulmonary effects of
dexmedetomidine is not yet clear, however, various
mechanisms have been attributed to these effects’. Animal
studies have shown that dexmedetomidine has
bronchodilatory effects in histamine-mediated
bronchospasms. On the other hand, studies have shown
that dexmedetomidine reduces hypoxic pulmonary
vasoconstriction caused by the inhibitory effects of
inhaled anesthetics, increases the perfusion of lungs under
ventilator, reduces oxidative stress, etc. By stimulating
alpha-2B  receptors in vascular smooth muscles,
dexmedetomidine  increases  hypoxic  pulmonary
vasoconstriction and probably increases the ratio of
ventilation to perfusion and subsequently improves
oxygenation. On the other hand, dexmedetomidine can
reduce the intrapulmonary shunt by increasing the level of
nitric oxide in the blood. Some studies have also shown
the effect of dexmedetomidine in reducinq inflammatory
processes and pulmonary protective effects™2.

Bradycardia is a known side effect with this drug,
which is well and easily tolerated by the patients™>™. As
the results of our study showed, the patients receiving
dexmedetomidine did not experience a drop in systolic
and diastolic blood pressure compared to the patients in
the control group. Except on the fifth day of the study,
when the patients in the intervention group had a lower
respiratory rate, which was statistically significant, and
this was the case when the patients did not suffer from
bradypnea.

In this study, the RASS criterion was used to evaluate
the level of sedation of patients. As stated in the results,
despite the non-significance of the RASS score between
the two groups, the RASS score was lower in the patients
of the intervention group. In this study, the non-
significance of the RASS score between the study groups
can be attributed to the small number of statistical
samples.  The  potential  sedation  effect of
dexmedetomidine can be attributed to the improvement in
lung mechanics due to better relaxation in the thorax.
Improvement in SpO2, mental status (from agitated to
calm) of patients which could be due to
dexmedetomidine.

Conclusion

The potential sedation effect of dexmedetomidine can be
attributed to the improvement in lung mechanics due to
better relaxation in the thorax. Improvement in SpO2,
mental status (from agitated to calm) of patients which
could be due to dexmedetomidine.
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What Is Already Known?

Dexmedetomidine is a relatively new alpha-2-adrenergic
activating drug used for sedation in adult ICU patients.
Decreased peripheral blood oxygen saturation (SPO2) is one
of the common cases in patients with COVID-19.

What Does This Study Add?

COVID-19 patients in the dexmedetomidine group have
higher SPO2 compared to control group patients from 72
hours after starting treatment without any considerable
adverse effect.
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