Received: 26 April 2021 | Revised: 20 July 2021

Accepted: 25 July 2021

DOI: 10.1111/aas.13970

RESEARCH ARTICLE

QACLA Searainevea™

Hemodynamic and respiratory effects of dexmedetomidine
sedation in critically ill Covid-19 patients: A retrospective

cohort study

Panu Uusalo®2

1Department of Anaesthesiology and
Intensive Care, University of Turku, Turku,
Finland

2perioperative Services, Intensive Care
and Pain Medicine, Turku University
Hospital, Turku, Finland

Correspondence

Panu Uusalo, Department of
Anaesthesiology and Intensive Care,
University of Turku, P.O. Box 51
(Kiinamyllynkatu 4-8), FI-20521 Turku,
Finland.

Email: pijuus@utu.fi

| Mika Valtonen? | Mikko J. Jarvisalo?

Abstract

Introduction: Dexmedetomidine has been suggested to be a promising sedative for
patients with Covid-19 infection (CV19). However, use of dexmedetomidine is limited
by its heart rate (HR) and arterial blood pressure lowering effects. Moreover, CV19 is
associated with cardiac manifestations including bradyarrythmias. The hemodynamic
effects of dexmedetomidine have not been previously studied in CV19 patients. We
evaluated the effects of dexmedetomidine on hemodynamic and respiratory param-
eters of CV19 patients.

Methods: In this single center study, all CV19 patients receiving dexmedetomidine
for sedation during a one year period were included. Our primary outcomes included
changes in HR, mean arterial pressure (MAP), respiratory rate (RR), partial oxygen
pressure of arterial blood/fraction of inspired oxygen-ratio (PF-ratio), and Richmond
Agitation and Sedation Score (RASS) during dexmedetomidine administration.
Results: We identified 39 patients with a mean (SD) age of 58.3 (12.7) years. After ini-
tiation of dexmedetomidine, HR decreased by 16.9 (3.3) beats/min (95% Cl 9.5-22.4;
p < 0.001). During the 12-hour follow-up period, HR decrease was significant at 2 to
12 h. Incident bradycardia (<45/min) was reported in 12 (30.8%) patients and it was
associated with lower plasma C-reactive protein, Pro-calcitonin, and troponin T levels.
There was no change in MAP compared to baseline. Dexmedetomidine administration
was associated with improvement of PF-ratio (p < 0.001) and with decrease of RASS
(p = 0.004).

Conclusions: Dexmedetomidine is an effective sedative for CV19 patients and may
improve their oxygenation. However, dexmedetomidine administration is associated
with marked decline in HR and with a high incidence of bradycardia in patients with
CV19.
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1 | INTRODUCTION

Patients admitted to intensive care unit (ICU) for the Covid-19 in-
fection (CV19) usually require sedation to facilitate their respiratory
work and ventilatory support. Most available sedative drugs carry a
risk for adverse reactions including respiratory depression, confu-
sion, and circulatory depression, which may be harmful or even life-
threatening to the patient.*™*

Dexmedetomidine is a relatively recent alpha-2-adrenoceptor ac-
tivating drug registered for sedation in adult ICU patients. It may be
used as an anesthetic adjunct in intubated patients, but also for light
sedation in awake, spontaneously breathing patients with or without
noninvasive ventilation.” In addition to its sedative effect, dexmede-
tomidine has analgesic and antiemetic effects.®” Compared to tra-
ditional sedatives and anesthetics, dexmedetomidine has very little
effect on respiration, which makes it an ideal sedative for respira-
tory compromised spontaneously breathing patients.® Furthermore,
dexmedetomidine has been shown to carry both cytoprotective and
anti-inflammatory properties.9

Dexmedetomidine has been suggested to be a promising sed-
ative for CV19 patients10 and to potentially attenuate the uncon-
trolled CV19-associated inflammatory response.!* However, the use
of dexmedetomidine is limited by its heart rate and blood pressure
lowering effects, which preclude its use in many critically ill pa-
tients.'? Moreover, patients with CV19 show a high incidence of car-
diac manifestations including bradyarrhythmias.*>** Current data on
the hemodynamic effects of dexmedetomidine in CV19 patients is
scarce and limited to case reports.*>1¢

The aim of this study was to evaluate hemodynamics and respi-
ratory parameters in critically ill CV19 patients receiving dexme-
detomidine sedation. Our hypothesis was that CV19 patients may
benefit from dexmedetomidine use, but in some patients, a decrease
in heart rate may prevent its use. Furthermore, we aimed to study
the incidence of bradycardia and associated risk factors in CV19 pa-
tients receiving dexmedetomidine.

2 | MATERIALS AND METHODS

2.1 | Patient population and data collection
We retrospectively identified all patients admitted to the ICU of
Turku University Hospital (Turku, Finland) between March 2020 and
March 2021 due to CV19 infection (ICD-10 codes U07.1 and U07.2).
All patients with an age of 18 to 80 years, confirmed CV19 infection
and requiring dexmedetomidine sedation for at least 12 consecutive
hours during their ICU stay were included in the analysis. Patients
in whom dexmedetomidine was stopped due to bradycardia within
12 h were also included. Patients with suspected but not proven
CV19 infection and patients with ICU stay of less than 24 h were
excluded from the analysis.

Eligible patients were identified, and patient data were retrieved
from the patient database of Turku University Hospital, Finland.

Editorial Comment

Dexmedetomidine is a frequently used sedative and
anxiolytic in critically ill patients. This analysis shows that
dexmedetomidine administration in critically ill patients
with COVID-19 was associated with improved oxygenation
but a marked decline in heart rate and a high incidence
of bradycardia, which was associated to lower plasma

C-reactive protein, pro-calcitonin, and troponin T levels.

Patient material was collected by retrieving data from the GE
Clinisoft and Uranus medical record databases of Turku University

Hospital.

2.2 | Drugadministration

Dexmedetomidine hydrochloride (100 mcg/ml) was diluted in NaCl
0.9% and administered as an intravenous (4 mcg/kg) infusion with
a rate of 0.2-1.4 mcg/kg/h according to a prescription by the at-
tending physician. Patients received other sedatives and analgesic
opioids according to standard clinical practice. The depth of seda-
tion was defined depending on the clinical situation of each patient,
severity of respiratory failure and potential presence of patient-
ventilator dyssynchrony. Norepinephrine was initiated in patients
with hypotension (MAP <65 mmHg) and discontinuated if MAP re-
mained above 65 mmHg over an hour with a norepinephrine infusion
rate of 0.005 mcg/kg/min.

2.3 | Pharmacodynamic assessment

Hemodynamic effects of dexmedetomidine were assessed by re-
cording heart rate (HR), mean arterial pressure (MAP), vasoactive
requirement, and cardiac rhythm. Respiratory effects of dexme-
detomidine were assessed by recording the ratio of arterial partial
pressure of oxygen to fraction of inspired oxygen (PF) and respira-
tory rate (RR). Restlessness and the depth of sedation were assessed
by recording the Richmond Agitation and Sedation Scale (RASS). We
recorded HR, MAP, PF, RR, RASS, vasoactive requirement, and heart
rhythm before dexmedetomidine administration and at two-hour in-
tervals up to 12 h after the initiation of dexmedetomidine infusion. A

heart rate below 45/min was considered as significant bradycardia.

2.4 | Laboratory assessment

To assess the potential effects of laboratory values on the hemody-
namic effects of dexmedetomidine, we recorded blood hemoglobin,
plasma, creatinine, c-reactive protein, procalcitonin, ferritin, sodium,
potassium, and interleukin-6 at start of dexmedetomidine, and peak
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troponin T within 5 days before and after initiation of dexmedeto-

midine sedation.

2.5 | Statistics

Primary outcomes of this study were changes in heart rate, mean
arterial pressure, norepinephrine requirement, Richmond Agitation
and Sedation Score, and PaO,/FiO, ratio. Secondary outcomes of
the study were factors associated to incident bradycardia. Results
are expressed as mean values with standard deviations (SD) for nor-
mally distributed variables, and as medians with interquartile ranges
(IQR) when the normality assumption was not met. The Shapiro-
Wilks test (p > 0.05) was used to assess normality assumptions.
Repeated measures analysis of variance, with to use of post hoc
Bonferroni correction to allow for multiple pairwise comparisons
was used to assess the significance of alterations in vital signs at six
different time points compared to the baseline value. The correla-
tion/clustering between repeated measurements within a subject
was taken in account by using autoregressive or unstructured corre-
lation structures, respectively, based on Akaike's and Bayesian infor-
mation criterion examination. Student's t-test was used to compare
continuous normally distributed covariates and Chi-square test or
Fisher's exact test for categorical covariates in the study subgroups.
For skewed variables, the comparisons between groups were done
using a nonparametric Kruskall-Wallis test. Associations between
risk factors and incident bradycardia were assessed using logistic
regression and receiver operating characteristics curve analyzes.
p < 0.05 (two-tailed) was considered statistically significant. The
analyzes were performed with JMP Pro 13.0 for Mac (SAS Institute

Inc.).

3 | RESULTS

A total of 53 patients were treated due to CV19 infection in our ICU
between March 2020 and March 2021. Of these 53 patients, 39
received dexmedetomidine during their treatment. Eligible patients
were identified, and patient data were retrieved from the patient
database of Turku University Hospital, Finland. The mean age of the
patients was 58.3 + 12.7 years and 30.8% were females. Mean BMI
of the patients was 30.6 + 6.5 and 19 (48.7%) of the patients were
obese (BMI > 30 kg/m?). The patient characteristics and comor-
bidities are shown in Table 1. Apart from early discontinuation of
dexmedetomidine due to severe bradycardia, total duration of dex-
medetomidine sedation ranged in our study patients from 12 hours
to three weeks.

During the 12-hour observation period after initiation of dex-
medetomidine infusion, HR decreased by 15.9 (3.3) beats/min (95%
Cl 9.5-22.4 beats/min; p < 0.001) and was significantly lower at 2
to 12 hours (p < 0.01 for all comparisons) compared to baseline val-
ues (Table 2, Figure 1). Dexmedetomidine was discontinued in two
patients after 3- and 4-hour infusion, respectively, due to severe

QELA dzesresore = e
TABLE 1 Patient characteristics
Age (years)? 58.3+12.7
Weight (kg)? 94.1 + 18.5
Height (cm)® 175.6 + 8.3
BMI? 30.6 +6.5
Male/Female® 27/69% /
12/21%
Mean dexmedetomidine infusion rate (mcg/kg/h)? 0.39 £+ 0.12
Time to dexmedetomidine administration from ICU 26 (6-68)
admission (h)°

Peak SOFA® 7 (6-8)
SAPS |1°¢ 38 (31-41)
ccrPd 1(0-2)
PF-ratio at initiation of dexmedetomidine®¢ 17.2+5.6
Hourly urine output (ml/kg/h)>¢ 1.0(0.7-1.9)
Creatinine (umol/L)>® 58 (53-72)
BUN (mmol/L)>® 5.0(3.6-7.2)
INR®¢ 1.0 (0.9-1.1)
Bilirubin (umol/L)>* 7 (5-11)
ALAT (U/L)>¢ 44 (25-61)
Norepinephrine infusion rate (mcg/kg/min)> 0(0-0.003)
Patients requiring norepinephrinec’d 10/25.6
Patients receiving propofol®¢ 15/38.4
Patients receiving midazolam®* 3/7.7
Patients receiving neuromuscular blocking agents®¢ 2/5.1
Length of ICU stay (days)® 8.5(4.4-22.6)
30 day mortality® 2/5.1
ICU mortality© 3/7.7
Hospital mortality® 4/10.2
Comorbidities®

Hypertension 22/56

Diabetes 10/26

Obstructive sleep apnoea 6/15

Obstructive pulmonary disease 4/10

Coronary artery disease 3/8

Immunosuppression 3/8

Hypercholesterolemia

Abbreviations: ALAT, alanine aspartase transferase; BMI, body mass
index; BUN, blood urea nitrogen; CCl, charlson comorbidity index;
ICU, intensive care unit; INR, international number ratio; PF-ratio,
SOFA, sequential organ failure assessment; SAPS-II, simplified acute
physiology score Il.

@ Mean and standard deviation or median.

b Interquartile range except for procedures and comorbidities.

¢ Number and percentage of patients.

9 Values given at initiation of dexmedetomidine infusion.

bradyarrhythmia. None of the study patients developed a 2nd or
3rd degree atrioventricular block. All patients were in sinus rhythm
throughout the study period. In the whole, cohort MAP remained
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TABLE 2 Primary outcomes
Time from dexmedetomidine administration
Baseline 2h 4h 6h 8h 10h 12 h
Heart rate (bpm) 74 + 14 63+17" 59+ 13" 59 + 14" 58 +12" 60+15" 60 + 14"
Mean arterial pressure 85+ 13 89 +12 91+ 13 90 + 15 88 +11 88 +12 88 + 14
(mmHg)
Norepinephrine (mcg/ 0(0-0.00) 0(0-0.02) 0(0-0.02) 0(0-0.01) 0(0-0.01) 0(0-0.01) 0(0-0.02)
kg/min)
Pa0O2/FiO2-ratio 17 +6 19+6 21+7" 2145 20+6" 20+ 6 20+ 6
Respiratory rate (1/min) 22+ 6 21+7 20+ 8 19+ 6 19+ 6 19+5 18+5
RASS 0(-3-0) -1(-4-0)  -1(-4-0) -3 (-4-0) -3(-4-0)" -3(-4-0)" -3(-4-0)"

Data are shown as mean and standard deviation or as median and interquartile range.

Bpm, beats per minute; PaO,/FiO,, ratio of arterial oxygen partial pressure/fraction of inspired oxygen; RASS, richmond agitation and sedation
score.

*p <0.05; ** p <0.01; *** p < 0.001 compared to baseline.

Heart rate (1/min) after start of dexmedetomidine infusion FIGURE 1 Heartrate (beats per

min) before and 12 h after initiation

85 of intravenous dexmedetomidine

(*p < 0.05) [Colour figure can be viewed at
wileyonlinelibrary.com]
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unchanged compared to the baseline (Table 2, Figure 2). A total of
19 (49%) patients required norepinephrine during the 12-hour fol-
low-up period, but there was no significant change in the norepi-
nephrine requirement after initiation of dexmedetomidine (Table 2,
Figure 3).

Patients with incident bradycardia had lower plasma C-reactive
protein and Pro-calcitonin at the start of dexmedetomidine in-
fusion and lower peak Troponin T compared to others, whereas,
demographic variables, use of beta blockers, severity of illness,
norepinephrine requirement, peak norepinephrine requirement,
mean norepinephrine infusion rate, dexmedetomidine infusion rate,
and HR prior to dexmedetomidine were similar between the sub-
groups (Table 3). In univariate logistic regression, the only signifi-
cant explanatory variables for bradycardia were C-reactive protein
[p=-0.02,0R0.980 (95% Cl 0.963-0.998), AUC 0.77 (95% Cl 0.62-
0.93), p = 0.03], Pro-calcitonin [per 0.1 pg/l: p = -0.81, OR 0.446
(95% Cl 0.199-0.991), AUC 0.79 (95% Cl 0.64-0.94), p = 0.0498],
and Troponin T [ = -0.19, OR 0.830 (95% Cl 0.694-0.992), AUC
0.83 (95% Cl 0.70-0.97), p = 0.04]. The limited number of patients
with incident bradycardia did not allow for adjusted models.

PF increased after initiation of dexmedetomidine and was sig-
nificantly higher at 4, 6, 8, and 12 h compared to baseline (Table 2,
Figure 4). During dexmedetomidine initiation, 17 patients were me-
chanically ventilated, 14 received noninvasive ventilatory support,
and eight were treated with a conventional oxygen mask. Out of the
14 patients receiving noninvasive ventilation, three required intu-
bation during the 12-hour follow-up. After excluding these patients
from the analysis of PF-ratio, the results remained essentially the
same for all time points (p < 0.01 for 4, 6, and 8 hours and p = 0.06
for 12 h). All other patients were treated with the same respiratory
support and with same sedative agents throughout the 12-hour fol-
low-up. Arterial oxygen partial pressure was increased at 4, 8, 10,
and 12 hours from dexmedetomidine initiation compared to the
baseline, whereas, no statistically significant changes were observed
in the partial pressure of arterial carbon dioxide after initiation of
dexmedetomidine (Table S1). RR remained unchanged from the

baseline during the five-hour observation period (p > 0.20 for all

QACLA Scanaineviea™

comparisons). (Table 2, Figure 5) RASS was significantly lower at 6 to

12 h compared to the baseline. (Table 2, Figure 6).

4 | DISCUSSION

This study is the first to examine the effects of dexmedetomidine
sedation on hemodynamics and respiration of critically ill CV19 pa-
tients. Our results show that dexmedetomidine administration is as-
sociated with ameliorated oxygenation in critically ill patients with
CV19. However, a concurrent marked decline in heart rate and a high
incidence of bradycardia were observed during dexmedetomidine
infusion. Incident bradycardia was associated with lower plasma C-
reactive protein, Pro-calcitonin, and troponin T levels.

Apart from early discontinuation of dexmedetomidine in two pa-
tients with severe bradycardia, duration of dexmedetomidine seda-
tion ranged in our study from 12 h to three weeks. A 12-h follow-up
period was chosen, since hemodynamic and respiratory effects of
dexmedetomidine typically emerge at the latest during this time-
frame. Furthermore, intravenous dexmedetomidine may be used for
intermittent sedation of critically ill patients to achieve a normal cir-
cadian rhythm. Thus, examining effects of dexmedetomidine during
a 12-h infusion is considered clinically relevant.

Dexmedetomidine is a centrally acting sedative and anxiolytic,
which may improve oxygenation of patients with respiratory failure
by reducing anxiety and discomfort. A recent meta-analysis found
that compared to other sedatives, dexmedetomidine decreased the
need for mechanical ventilation in acutely ill adults requiring noninva-
sive ventilation.® In our study, oxygenation of the patients improved
within 12 h after initiation of dexmedetomidine sedation. Compared
to traditional analgosedatives, dexmedetomidine has little effects on
spontaneous respiration, which is usually ideal for respiratory com-
promised patients. However, CV19 patients requiring invasive venti-
lation may have a high requirement for sedatives.! When patients are
fighting the ventilator or require fully controlled ventilation to achieve
adequate oxygenation, use of sedatives causing respiratory depres-

sion may be beneficial compared to sedatives with minimal effects on

Norepinephrine requirement after initiation of dexmedetomidine infusion
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TABLE 3 Parameters during 12 h

Variable No bradycardia (h =27) Bradycardia(n=12) p-value dexmedetomidine infusion by bradycardia
Women 8 (30%) 4(33%) 0.82 (Heart rate <45/min)
Age (years) 58.7 + 13.9 57.4 + 10.0 0.77
BMI (kg/m?) 29.1(24.6-32.1) 31.0(28.1-35.7) 0.13
Ccl 1(0-2) 0(0-1) 0.15
Oxygen therapy/NIV/MV 4/9/14 4/5/3 0.23
Dexmedetomidine only sedative 14 (52%) 9 (75%) 0.29
Administration of beta blockers 3(11%) 0 (0%) 0.11
Use of beta blocker before ICU 3(11%) 1 (8%) 0.79
admission
Maximum SOFA score 7 (6-8) 7 (6-7) 0.67
SAPS-I| score 37 (29-42) 39 (33-40) 0.63
Need for NE during first 12 hours 14 (52%) 5(42%) 0.55
Mean NE dose (mcg/kg/min)? 0.003 (0.000-0.017) 0.001 (0.00-0.003)  0.15
NE initiated after 6 (22%) 3(25%) 0.85
dexmedetomidine
PaO2/FiO2 178 + 6.1 159 +3.9 0.32
Heart rate (bpm) 76 + 14 69 +12 0.11
Decrease in heart rate (bpm)? 19+9 27 + 11 0.02
Mean arterial pressure (mmHg) 85+ 14 84 + 10 0.73
Mean dexmedetomidine rate? 0.32 +0.13 0.27 +0.11 0.21
(mcg/kg/h)
Peak dexmedetomidine rate? 0.64 +0.22 0.51+0.22 0.12
(mcg/kg/h)
Hemoglobin (mg/L) 122 + 15 130 + 14 0.14
C-reactive protein (mg/L) 91 (60-135) 37 (19-66) 0.007
Pro-calcitonin (ug/L) 0.27 (0.13-0.55) 0.10 (0.07-0.18) 0.005
Troponin T (ng/L) 18 (11-38) 8 (6-11) 0.001
IL-6 (ng/L) 64 (27-85) 65 (28-85) 0.73
Ferritin (ug/L) 1099 (583-1476) 1240 (545-2364) 0.47
Creatinine (umol/L) 60 (56-76) 60 (51-70) 0.52
BUN (mmol/L) 5.5(3.4-7.3) 4.2 (3.9-6.4) 0.70
Diuresis (ml/kg/h) 0.9 (0.7-1.4) 1.3 (0.7-2.0) 0.44
Sodium (mmol/L) 140+ 4 140+ 3 0.70
Potassium (mmol/L) 41+0.3 42+04 0.20
INR 1.0(0.9-1.1) 1.0(0.9-1.1) 0.12
Bilirubin (umol/L) 7 (5-11) 7 (4-11) 0.90
ALAT (U/L) 40 (23-61) 55 (26-69) 0.23

Values are mean + SD or median (IQR) and given at initiation of dexmedetomidine infusion, unless
stated otherwise.

Abbreviations: ALAT, alanine amino transferase; BMI, body mass index; bpm, beats per minute;
BUN, blood urea nitrogen; IL-6, interleukin-6; INR, international number ratio; MV, mechanical
ventilation; NE, norepinephrine; NIV, noninvasive ventilation; PaOz/FiOZ, ratio of arterial oxygen
partial pressure/fraction of inspired oxygen; SAPS-II, simplified acute physiology score Il; SOFA,
sequential organ failure assessment.

? During the 12 h period following initiation of dexmedetomidine infusion.

respiration (e.g., dexmedetomidine and ketamine). Due to the limited our study cohort included only critically ill patients with severe CV19,
number of CV19 patients in our cohort, we were not able to com- with or without the need for noninvasive or invasive mechanical

pare the effects of dexmedetomidine to other sedatives. However, ventilation corresponding the real-world scenario of CV19 patients
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FIGURE 4 PaO,/FiO,-ratio before I Pa02/FiO2-ratio after start of dexmedetomidine infusion
and 12 h after initiation of intravenous
dexmedetomidine (*p < 0.05) [Colour
figure can be viewed at wileyonlinelibrary.
com] 25|
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FIGURE 5 Respiratory rate - Respiratory rate (1/min) after start of dexmedetomidine infusion
(1/min) before and 12 h after initiation of
intravenous dexmedetomidine [Colour
figure can be viewed at wileyonlinelibrary.
com]
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FIGURE 6 Richmond Agitation " RASS after initiation of dexmedetomidine infusion
and Sedation Score (RASS) before and
12 h after initiation of intravenous
dexmedetomidine (*p < 0.05) [Colour
figure can be viewed at wileyonlinelibrary. od
com]
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treated in ICUs. Interestingly, we also found that our patients had
unusually low median severity of illness scores (SOFA, SAPS IlI, CCl;
Table 1), despite the critical CV19 iliness. This phenomenon has been

10
Timepoint (hours)

reported also with other studies suggesting that the traditional sever-

ity of illness scoring systems do not always work properly in CV19 and

may underestimate the severity and mortality of CV19 disease.”18
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Dexmedetomidine may be used in deeply sedated ICU patients
as well as for sedation of awake spontaneously breathing patients
treated with oxygen therapy or noninvasive ventilation. In addition
to ICUs, dexmedetomidine is commonly administered to patients
in intermediate care units with adequate monitoring capabilities.
However, hemodynamic effects of dexmedetomidine may limit its
use outside the ICU. With clinically used concentrations, heart rate
typically decreases 15-20% from the baseline value in healthy volun-
teers.®1? While hemodynamic effects of dexmedetomidine are usu-
ally well tolerated in healthy volunteers and in patients undergoing
surgery, they may be detrimental to critically ill patients. Our study
showed that initiation of dexmedetomidine infusion did not have a
significant effect on MAP or vasoactive requirement, but heart rate
decreased over 20% from the baseline. MAP even appeared to in-
crease slightly after initiation of dexmedetomidine, despite there
was no significant change compared to the baseline. In healthy vol-
unteers, dexmedetomidine has a biphasic effect on blood pressure,
since it decreases heart rate and cardiac output by centrally mediated
sympatholysis, but in the same time increases vascular resistance by
peripherally mediated vasoconstriction.® It has also been shown in
critically ill that compared to propofol, sedation with dexmedeto-
midine decreases vasopressor requirement inspite of the decrease

k.2° Thus, the vasoconstrictive ef-

in HR in patients with septic shoc
fect of dexmedetomidine may induce hemodynamic stability despite
bradycardic effect. Considering previous reports regarding bradyar-
rhythmias in critically ill CV19 patients, dexmedetomidine should be
used with caution in this patient population. However, bradycardia of
35-45 bpm did not decrease blood pressure or require any interven-
tions (apart from decreasing the infusion rate or discontinuation of
dexmedetomidine) in our study cohort. If dexmedetomidine appears
to otherwise benefit CV19 patients, the associated bradycardia may
be tolerated as long as it will be closely monitored and is not related
to incident 2nd or 3rd degree atrioventricular block.
Dexmedetomidine has been shown to possess anti-inflammatory
properties. A recent correspondence suggested that dexmedeto-
midine could have organ protective effects in patients with CV19
infection.!* Preclinical studies have shown that dexmedetomidine
exerts renoprotective and neuroprotective effects via increasing
parasympathetic tone, dampening of the inflammatory response,
prevention of cell death, and inhibition of oxidative stress.?2% Thus,
by up-regulating protective proteins and attenuating cell death and
systemic inflammation, dexmedetomidine could protect patients
from organ failure, including pulmonary damage in critically ill CV19
patients who require sedation.!* However, studies on the anti-
inflammatory effect of dexmedetomidine in CV19 patients are lack-
ing and the potential anti-inflammatory benefit of dexmedetomidine
in CV19 remains to be evaluated. In this study, patients with incident
bradycardia had lower levels of inflammatory markers and Troponin
T and these biochemical markers were also inversely associated with
bradycardia in logistic regression analyzes. The potential mecha-
nism(s) responsible for this finding remain unclear, but it seems ev-
ident that dexmedetomidine-associated bradycardia is not a result
of the upregulated inflammation response or cardiac involvement

in CV19. It has been shown that dexmedetomidine reduces sympa-
thetic tone and catecholamine levels in plasma.?* In subjects with
severe infection, plasma catecholamine levels are often increased,25
which may partly explain the lower incidence of bradycardia in pa-
tients with higher CRP. Similarly, high sympathetic tone may increase
cardiac work and myocardial oxygen consumption leading to eleva-
tions in Troponin T.%

A recent study evaluated the effectiveness of dexmedetomidine
combined with high flow nasal oxygen and long periods of awake
prone positioning in ICU patients with moderate or severe CV19
pneumonia.?” The study found that dexmedetomidine was satisfac-
tory for CV19 patients with moderate or severe ARDS treated with
high flow nasal cannula facilitating the acceptance of long periods of
awake prone positioning. However, the study lacked a control inter-
vention. Comparative studies on the use of dexmedetomidine and
other sedatives in treatment of CV19 patients are warranted.

Delirium has been shown to be common and associated with
mortality in patients hospitalized with CV19.28%7 Effects of dexme-
detomidine on delirium in ICU patients has been studied extensively
and many studies have shown that dexmedetomidine may reduce
the risk of delirium compared to other sedatives.>° There is also ev-
idence that dexmedetomidine may reduce the duration of mechan-
ical ventilation and ICU stay, but on the other hand hemodynamic
effects of dexmedetomidine limit its use and may even increase the
risk for adverse events.?® The antidelirium effect of dexmedetomi-
dine in CV19 patients remains to be evaluated.

Strengths of this study include reliable and highly available data.
Patients treated in the ICU are monitored continuously and all vital
parameters are recorded to the electronic patient database. The
study included all critically ill CV19 patients receiving dexmedetomi-
dine during a one-year period at our ICU. Limitations of this study in-
clude its retrospective design and relatively limited number of CV19
patients treated during a one-year period compared to large centers
in countries with higher incidence of CV19. Due to the relatively low
number of patients and heterogeneity of the study population, we
were not able to compare dexmedetomidine to other sedatives ad-
ministered. There was heterogeneity in the target for RASS due to
the variation in respiratory failure severity and overall clinical state
of the cohort patients. Due to the retrospective nature of the study,
it is not possible to exactly know why a certain RASS target was
chosen for each patient. Our current results, however, clearly indi-
cate that dexmedetomidine infusion is associated with ameliorated
oxygenation in critically ill CV19 patients but with a relatively high
risk for bradycardia. However, due to the retrospective study de-
sign causality cannot be determined. Larger studies on the effects
of dexmedetomidine on vital parameters of CV19 patients are war-
ranted to justify its liberal use in this patient population.

To conclude, dexmedetomidine is an effective sedative agent
for critically ill CV19 patients and may improve their oxygenation.
However, use of dexmedetomidine is associated with a marked de-
cline in heart rate and a high incidence of bradycardia in patients
with CV19. Bradycardia appears to be associated to lower levels of
inflammation markers and Troponin T levels.
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