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Introduction
Corona virus disease 2019 (COVID-19) is a novel disease, which 
causes severe acute respiratory distress syndrome (ARDS) requiring 
high quality supportive critical care. During this COVID-19 
pandemic, due to development of pneumonia complicated by 
ARDS, unprecedented number of patients require intensive care unit 
(ICU) stay [1, 2, 3]. Sedating patients with COVID-19 poses unique 
challenges in relieving anxiety in non-intubated patients, 
mechanically ventilated patients and weaning from ventilator.
In critically ill patients, the Society of Critical Care Medicine 
(SCCM) clinical practice guidelines recommend light sedation over 
deep sedation and nonbenzodiazepines (i.e. propofol or 
dexmedetomidine) to achieve early extubation and reduce 
tracheostomy rate and ICU stay [4].
It has been reported that critically ill patients with COVID-19 tend to 
require higher doses of sedation and analgesia. Deeper levels of 
sedation are required in these patients to prevent patient-ventilator 
asynchrony, accidental extubations, circuit disconnections, and to 
facilitate prone ventilation and the use of muscle relaxants in patients 

with refractory hypoxic respiratory failure [5]. In addition, it also 
minimizes the nurse’s entry into the patient’s room.
However, providing optimal sedation in COVID-19 patients 
presents unique challenges, not only because of the pathophysiology 
of the disease, but also because of the unprecedented burden on 
resources and behavioral changes in healthcare workers to reduce the 
risk of exposure [6].
Moreover, during lung protective ventilation, prolonged sedative 
infusions are required, leading to gut hypomotility, abdominal 
distension, and impaired ventilation, increasing the risk of aspiration 
and also feeding intolerance and malnutrition during prolonged ICU 
admissions [7]. In addition, prolonged infusions may lead to drug 
accumulation, tolerance, and tachyphylaxis, along with side effects 
such as QT interval prolongation and hyperalgesia.
Individual features and side effect profiles of sedative drugs, patient 
factors such as prolonged intubation, and multiple comorbidities 
must all be considered while managing sedation in COVID-19 ICU 
patients. However, because a single combination of hypnotic and 
opioid cannot do this, a sedative strategy including multimodal 
analgesics and sedatives is required. The analgesia and sedation of all 
severely ill COVID-19 patients admitted to our intensive care unit 
were retrospectively analyzed to quantify this issue.  

Materials and Methods
This is a retrospective observational study conducted at the Armed 
Forces hospital, Muscat. We included all the patients admitted to our 
intensive care unit (ICU) between April 2020 and December 2020 
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Objectives: To study the sedation challenges in patients with COVID-19 induced acute respiratory distress syndrome.
Methods: A retrospective analysis of sedation challenges in critically ill patients due to COVID-19 pneumonia with acute respiratory distress 
syndrome at Armed Forces Hospital. Patients requiring continuous infusion or intermittent sedation, or oral/IV sedative therapy, were 
recorded. The Richmond Agitation and Sedation Scale (RASS) was used as a validated tool to assess sedation. IBM SPSS Version 25 was used for 
the statistical analysis. Categorical variables were presented with frequency and percentages, as well as continuous mean or SD median or 
interquartiles.
Results: In total, 100 patients with a mean age of 49.5 ± 14.89 years who recovered, and 67.68 ± 12.75 years who died, were included in the study. 
To achieve the prescribed sedation level, we observed the need for an intravenous (IV) infusion of two sedatives in 30% of the patients, and three 
sedatives in 27% of the patients, respectively. Apparently, oral concurrent sedation or analgesia or combinations of these were also prescribed, 
showing 35% of patients requiring a single drug, whereas 30% required 2-3 drug combinations. The analysis showed that the majority of 
COVID-19 patients admitted to the ICU required unusually high doses of sedation compared to those available in the literature for non-COVID 
patients. 
Conclusion: The global pandemic outbreak due to SARS CoV-2 continues to affect patients with mild to severe ARDS, requiring ventilation 
and sedation. High dosages of sedative agents were observed in patients with COVID-19-related ARDS. Several combinations of oral and IV 
sedatives were used to achieve the required levels of sedation.
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who were diagnosed with COVID-19 disease with RT-PCR nasal and 
oral swabs, requiring ICU admission, while patients with negative 
PCR were excluded from the study.
Disease severity was defined by the PAO2/FIO2 ratio and CXR with 
bilateral infiltrates. Those patients with mild to severe form of 
disease, admitted to the ICU and requiring oral and IV sedation were 
evaluated.
Sedation was administered as per our ICU standards for critically ill 
non-COVID ARDS patients. Oral sedation was commonly given to 
those conscious but anxious patients on NIV with benzodiazepines 
(Diazepam or Lorazepam) and analgesia with Tramadol in 
combination with either Haloperidol or Quetipine to avoid delirium.
Continuous intravenous (IV) infusion of a strong opioid such as 
Fentanyl was used as a primary analgesic, along with IV application of 
sedation. The primary sedatives were propofol or midazolam, and if 
sedating a patient proved difficult, a combination of the two drugs 
was administered. In the case of primary use of propofol, conversion 
to dexmedetomidine or midazolam was initiated to avoid prolonged 
therapy leading to propofol infusion syndrome.
The neuromuscular agent of choice was cisatracurium, which was 
used only in the case of uncontrollable ventilator asynchrony or 
during prone position.
Types of sedation, including continuous infusion and oral sedation, 
were noted separately.
The Richmond Agitation and Sedation Score (RASS score) was used 
as a validated and reliable method to assess the patients' level of 
sedation in the intensive care unit. In our case, a target RASS of 0 to -1 
was aimed as a standard therapy, while in the case of the prone 
position, a RASS of -3 to -4 was targeted.
To determine the side effects associated with the use of other 
concurrent oral psychotropic drugs such as Haloperidol and 
Quetiapine, regular ECG was done to assess the QT interval 
prolongation. Our objectives were to evaluate the type of sedation, 
requirements, and mode of delivery.
The data was analyzed using IBM SPSS Version 25. Categorical 
variables will be presented with frequency and percentages, as well as 
continuous mean or SD median or interquartiles.

Results
During the study period, we retrospectively assessed 100 patients 
admitted to the ICU with mild to severe ARDS due to COVID-19 
infection. Out of 100 patients, a non-invasive ventilation trial was 
given to 80, whereas 20 were intubated for mechanical ventilation 
immediately after ICU admission. Six patients who were declared 
DNR status (after multidisciplinary evaluation due to the presence of 
severe disease with multiple comorbidities) were excluded from the 
study. The demographic data of patients is presented in Table 1.
Oral sedation (Table 2) was commonly given to anxious patients with 
benzodiazepines. Diazepam was prescribed to 34 patients, while 31 
received Lorazepam. Analgesia with Tramadol was prescribed to 16 
patients, either as a single drug or in combination with psychotropic 
drugs to avoid delirium, such as Haloperidol in 18 patients, whereas 
Quetiapine was prescribed to 20 patients.  
Thirty-three patients did not require any oral sedatives or analgesics. 
Thirty-five patients were treated with a single agent, while 32 patients 
required a combination of two to four drugs (Table 3).

Mechanically ventilated patients were sedated with Propofol as the 
first choice and Fentanyl as an anlageiscs. However, when propofol 
was unavailable due to a shortage, Midazolam was considered as a 
sedative alternative.  Dexmedetomidine infusions as a single drug or 
in combination with Ketamine continuous infusion were considered 
in 3 patients.
Continuous analgesia was performed with Fentanyl as a primary 
analgesic in 61% of patients, while Morphine was used as an 
alternative in seven patients (Table 4). Targeted sedation levels were 
achieved in 8% of cases by using a single agent, while we found that 
30% of patients required a double sedative agent to achieve 
satisfactory sedation. The majority of these patients received a 
combination of Fentanyl and Midazolam. Triple sedation combined 
with an opioid was used to achieve satisfactory sedation in 27% of 
patients being treated for COVID-19 related ARDS (Table 5).

  Journal of Anaesthesia and Critical Care Case Reports  Volume 8  Issue 2   May-August 2022  Page ??28 | | || |

Flow chart for sedation & analgesia in mechanically ventilated COVID-19 patient

Mechanically ventilated 
Covid 19 patients

Sedation with Propofol 
± 

Analgesia with Fentanyl

Sedation goals met

Continue the same sedation Add sedatives

Titrate to maintain RASS -2 to 0 
Consider non-opioid adjuncts

1) Midazolam 
2) Ketamine 
3) Dexmedetomidine

Recovered 

(n=56) n (%)

Dead (n=38)    

n (%)

Age 49.52±14.89 64.68±12.75 <0.001

Gender

   Male 40 (71.4) 30 (78.9) 0.476

   Female 16 (28.6) 8 (21.1)

Patient status

Table 1 : Demographic data

Variables p-Value

Drug Name
Number of 

patients
Percentage

Diazepam 34 34

Lorazepam 31 31

Quetipine 20 20

Tramadol 16 16

Haloperidol 18 18

Clonidine 6 6

Table 2: Oral drugs and number of patients on individual drugs
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Neuromuscular blocking agent (NMBA) Cisatracurium was 
prescribed in 33 patients, as the choice of muscle relaxant, for 
endotracheal intubation, to treat uncontrollable coughing, to give 
prone position and to improve adequate ventilator synchrony.
The graduated sedation depth over the course of the treatment was 
assessed using the RASS score. We achieved a RASS of 0 to -1 with 
either single of two drugs, while for those in a prone position, a RASS 
of -3 to -4 was maintained with NMBA.
Associating comorbidities and sedation with patient status is 
presented in Tables 6 and 7 respectively.
Al l  values are Median and Interquar ti les w ith p-Values                                                                                                    
NIV- Non-invasive Ventilation, IQ- Interquartiles, MV-Mechanical 
Ventilation, ICU – Intensive Care Unit.

Discussion
COVID-19 is a new disease that causes acute respiratory distress 
syndrome (ARDS) and necessitates high-quality supportive critical 
care. Sedating patients with COVID 19 poses unique challenges in 
relieving anxiety in non-intubated patients, mechanically ventilated 
patients, and weaning from the ventilator.
We evaluated various sedatives and analgesics prescribed either as a 
single agent or in combination to sedate critically ill COVID-19 
ARDS patients.
We primarily treated 34 patients with oral benzodiazepines such as 
Diazepam and 31 patients with Lorazepam, either as a monodrug 
sedative or as an additional oral sedative to reduce the intravenous 
infusion. In case of weaning or those on tracheostomy, we also 
considered using haloperidol or Quetipine to reduce deliriums.
Thirty-three patients required no oral sedatives or analgesics. Thirty-

five percent were treated with a single medicine, and 32 patients 
required a combination of two to four drugs.
Tramadol, with its multiple mechanisms of action, could be an 
effective therapeutic option for COVID-19 patients [8].
We prescribed Tramadol for 16 patients, either as a single drug or in 
combination with benzodiazepines or psychotropic drugs such as 
haloperidol or quetiapine.
People with coronavirus disease (COVID-19) may frequently 
require treatment with psychotropic medications, which will 
improve the quality of psychiatric care in patients with COVID-19 
infection [9]. Another multicenter study suggests that haloperidol 
use is not associated with any associated risk of intubation or death 
among adult patients hospitalized for COVID-19 [10]. Short-term 
use of Haloperidol is generally well tolerated [11], although 
associated side effects such as QT-interval prolongation and 
extrapyramidal symptoms can occur [12]. Quetiapine is commonly 
prescribed for COVID-19 patients with a diagnosis of delirium, but 
current recommendations are to adjust the dose if patients are on 
antiretroviral agents [13].
In our study, psychotropic drugs were prescribed to avoid delirium 
with Haloperidol in 18 patients, whereas Quetiapine was prescribed 
to 20 patients. Well aware of this potential risk of QT-interval 
prolongation, in our study, daily ECG was done and the QT interval 
was documented. Only two patients developed QT-interval 
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Drug Name Number of patients Percentage

0 33 33

1 35 35

2 20 20

3 10 10

4 2 2

Total 100 100

Drug Name Number of patients Percentage

Fentanyl 61 61

Propofol 27 27

Midazolam 48 48

Cisatracurium 33 33

Ketamine 3 3

Morphine 7 7

Precedex 1 1

Drug Name Number of patients Percentage

0 33 33

1 8 8

2 30 30

3 27 27

4 2 2

Total 100 100

Table 3 : Number of Concurrent oral drugs and number of patients

Table 4 : Intravenous drugs and number of patients on individual drugs

Table 5 : Number of intravenous infusion drugs and number of patients

Recovered 

(n=56) n (%)

Dead (n=38)   

n (%)

Co-morbidities

   Hypertension 20 (37.0) 21 (55.3) 0.093

   Diabetes Mellitus 17 (31.5) 20 (52.6) 0.053

   Ischemic heart disease 1 (1.9) 6 (15.8) 0.02

   Dyslipidemia 10 (18.5) 6 (15.8) 0.787

   Bronchial Asthma 3 (5.6) 1 (2.6) 0.64

   COPD 2 (3.6) - 0.511

   Smoker 2 (3.6) 2 (5.3) 1

   Obesity 3 (5.5) 1 (2.6) 0.642

   Obstructive sleep apnea 1 (1.8) - 1

   Atrial fibrillation 1 (1.8) - 1

   Chronic kidney disease 4 (7.3) 8 (21.1) 0.064

   Heart Failure 3 (5.5) 3 (7.9) 0.685

Comorbid category

   No comorbid 28 (50.9) 10 (26.3) 0.055

   1-2 13 (23.6) 15 (39.5)

   ≥3 comorbid 14 (25.5) 13 (34.2)

Patient status

Table 6 : Association between comorbidities with patient status

Variables p-Value

Recovered 

(n=56) n (%)

Dead (n=38) 

n (%)

Type of sedation  

   Oral 16 (28.6) 4 (10.5) 0.042

   Intravenous 4 (7.1) 18 (47.4) <0.001

   Oral + Intravenous 26 (46.4) 15 (39.5) 0.532

   Multimodal 26 (46.4) 8 (21.1) 0.016

Days of NIV - Median (IQ) 2 (1,5) 1 (0,3) 0.013*

Days of MV - Median (IQ) 0 (0,5) 9 (5,16) <0.001*

Days in ICU - Median (IQ) 8 (4,16) 15 (9,27) 0.002*

Proning days - Median (IQ) 3 (2,6) 3 (0,5) 0.330*

Total hospital stay - Median (IQ) 13 (10, 26) 18 (11,31) 0.178*

Patient status

Table 7 : Association between sedation with patient status

Variables p-Value
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prolongation, which was picked up early and the psychotropic drugs 
were immediately discontinued.
Several studies reported that for effective sedation with midazolam, a 
mean dosage of (0.15 mg/kg/hr) was found to be necessary [14, 15]. 
In our study, midazolam infusion was given for effective sedation at a 
mean dosage of 5–10 mg/hr.
Several studies have found that clonidine at a dose of 1.5 mcg/kg 
provides adequate sedation when used as a single drug sedative [16, 
17]. Clonidine and dexmedetomidine, central a2-agonists, are well 
known for their co-analgesic and co-sedating properties, which can 
be beneficial in combination therapies [18, 19].
We used oral clonidine for 6 patients with a dose of 1mcg/kg and 
Dexmedetomidine infusion was considered in only one patient.
Propofol infusion is associated with an increased risk of propofol 
infusion syndrome during long term ventilation and prolonged 
infusion, hence propofol infusion was discontinued after a few days. 
Nevertheless, we observed an increased mean dosage of 2-4 
mg/kg/min of propofol in comparison to another study reporting a 
mean dosage of 2.15 mg/kg/min. Also in our study, propofol 
infusion never exceeded 4 mg/kg/min and was discontinued and 
replaced with another agent, in addition to monitoring of triglyceride 
levels.
Previously published studies reported the common use of 
benzodiazepines such as midazolam, propofol, potent opioids, 
clonidine, or dexmedetomidine, as well as ketamine to achieve the 
appropriate depth of sedation [20, 21].
In our hospital, standards for sedation in critically ill patients appear 
to be consistent with the published regimens for severe COVID-19 
patients in terms of selection of sedation and analgesia.
In this study, Fentanyl was given as a primary analgesic rather than a 
sedative, with Morphine being utilized as an option in seven 
individuals. Despite the fact that fentanyl has considerable sedative 
qualities, 59% of patients required a combination of sedatives, 
highlighting the high level of sedation required during the research 
period. Endotracheal tube tolerance, invasive catheter insertion, 
prone positioning, tracheostomy, and chest tube insertion were all 
made easier with fentanyl.
Other than sedatives and opioids, neuromuscular blockade is 
recommended for patients with ARDS in the first 48 hours after 
intubation [22,  23].
Most of the observations confirm that patients with COVID-19 
related ARDS show significant challenges, especially while putting 
the patient in a prone position [21, 24].
In our study, patients on mechanical ventilators in a prone position 
were prescribed cisatracurium in 33% of patients. Another reason for 
neuromuscular blocking agent applications was to resolve ventilator 
asynchronies in spontaneous breathing mode.
Few studies have published recommendations for a target RASS of 0 
to -1 for the standard sedation therapy in the intensive care unit. 
Moreover, in the prone position and for ECMO therapy, a RASS of -3 
to -4 was targeted in some of the studies [25,  26].
O u r  o b j e c t i v e  R A S S  w a s  i n  l i n e  w i t h  o t h e r  s t u d i e s ' 
recommendations; we attained a RASS of 0 to -1 with either one or 
two agents, while those in the prone position maintained a RASS of -
3 to -4 with NMBA.
When interpreting our results, we faced some limitations. In our 

study, we included patients admitted to the intensive care unit, either 
directly from the accident and emergency department or from the 
COVID ward due to worsening of the disease. Moreover, we did not 
investigate the history of substance abuse or alcohol, which might 
have influenced the administration of the sedatives and analgesics. 
However, our observation of an increased need for sedation in 
critically ill COVID patients is consistent with the other studies. The 
main obstacles  were  the  l imited know ledge about  the 
pathophysiology of the disease, the lack of clarity about the causes of 
impaired or increased sedation, and the lack of proper guidelines 
regarding the sedation strategies in COVID-19 patients.
These high requirements were probably related to younger age, good 
health before infection, intense inflammatory responses in the body, 
and high respiratory drive [27].
We accept that this study was conducted in the early days of the 
outbreak, having little knowledge about the pathophysiology of the 
disease. The unusually high requirement for sedation in intensive 
care unit patients was a surprise to all the clinicians.
Over a period of time, it has been demonstrated that the novel 
coronavirus not only causes lung infection, but it also affects the 
central nervous system, in addition to many other organs affected. 
Hence, a hypothesis can be drawn that aggravated sedation could be a 
consequence of a central nervous system infection.
In our retrospective observational study, we found evidence of an 
unusually high requirement for sedation as well as multiple uses of 
combination therapies with oral, IV bolus, or continuous infusions, 
leading to challenges in sedating patients with mild to severe 
COVID-19 related ARDS. Previously published results from other 
study groups are in accordance with our observations [28, 29].
Future studies are required to address the underlying reasons for the 
exaggerated high sedation required in patients with COVID-19 
related mild to severe ARDS.

Conclusion
The global outbreak continues to affect patients, leading to ARDS 
and requiring intensive care unit admission for respiratory support 
and sedation, but optimal sedation strategies are still lacking. Our 
observations suggest an unusually high dosage requirement of 
sedatives and analgesics, both for intravenous infusion as well as oral 
concomitant agents, in patients requiring both non-invasive and 
invasive mechanical ventilation.
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