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Abstract
Introduction: The global pandemic of novel coronavirus disease 2019 (COVID-19)
began in Wuhan, China in December 2019 and spread worldwide. This retrospective
study summarizes clinical experience and analgo-sedation treatment used for this novel
epidemic in an Italian ICU between February to May 2020.
Methods: This is a retrospective trial of 72 patients with laboratory-confirmed SARSCoV-2 infection (COVID-19) admitted to ICU between February15, 2020 and May 15,
2020. Main Outcomes are demographic, clinical data (age, sex, medical comorbidities,
respiratory supports, positive end-expiratory pressure values (PEEP), fraction of inspired
oxygen (FiO2 ), arterial partial pressure of oxygen (PaO2 ), sedatives and analgesic drugs,
their dosage and way of administration, medical treatments and patients mortality),
ventilation strategies, sedation management in ICUs and patient mortality.
Results: The mean age of the 72 patients included in the study was 69 years (SD ±12),
77% were male. All patients required respiratory support and sedation management
according to different techniques of ventilation: 100% received deep sedation (RASS 4) before intubation and invasive mechanical ventilation and 19% received light sedation
(RASS -1) and noninvasive ventilation).
Conclusions: Of the 72 patients admitted in ICUs, 92% died. A total of 608
patients admitted to the AORN dei Colli “Naples” with confirmed COVID-19. In
this restrospective study we have analyzed 72 (out of 608) patients that were admitted
to intensive care due to worsening clinical conditions. All patients required tracheal
intubation and mechanical ventilation with deep sedation (RASS -4), while only 19%
(patients required light sedation so RASS -1) were subsequentely swiched to light
sedation because of the need of compliance with non-invasive ventilation. Sedation was
obtained with propofol, remifentanil, midazolam and dexmedetomidine, according to
hospital guidelines.
Keywords
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1. Introduction
The novel coronavirus disease 2019 (COVID-19) began in
Wuhan, China in December 2019, since then, it has spread fast
worldwide [1]. On March 2020 the World Health Organization
(WHO) declared the severe acute respiratory syndrome coronavirus (SARS-CoV-2) outbreak a pandemic disease [2].
COVID-19 is complex disease that requires hospitalization
in ICUs when clinical condition worsen [3]. Many organs are
involved in the infection. The main target is the lung with
phenomena of pneumonia, atelectasis, hypo/hyperperfused areas, thromboembolic events and consolidation, that, when they
occur, require hospitalization in intensive care [4]. Patients

with SARS-CoV-2 can also present, in addition to an acute
respiratory syndrome, other critically manifestations [5]. In
the central nervous system we can witness impaired consciousness, thrombotic events, ischemic/hemorragic stroke meningoencephalitis, Guillain-Barre’ syndrome [6]. Also kidney
may present injury which frequently needed dialisys [7].
Besides oxygenation and optimal hydro-electrolytic homeostasis, sedation and pain management are objectives of the
management of critically ill patients admitted to ICUs and
under mechanical ventilation both invasive or non-invasive
[8].
Pain control should be a first priority in the care of critically ill patients to facilitate specific interventions such as
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management of intracranial pressure, prone position, neuromuscular blockade and controlled mechanical ventilation [9].
Pain therapy is mainly based on intravenous analgesics, like
opioids and non-opioid agents in a classical multimodal analgesia, in order to minimize opioids side effects [10, 11]. The
2018 Pain, Agitation/sedation, Delirium, Immobility and Sleep
(PADIS) guidelines attempt to this mission by updating the
2013 Pain, Agitation, and Delirium (PAD) guidelines. The
2013 PAD guidelines suggest that non benzodiazepine sedatives are preferable to benzodiazepine sedative in critically
ill mechanically ventilated adults because of short-term outcomes, such as ICU long stay, duration of mechanical ventilation and delirium.
The recommendation of PADIS suggests using either propofol or dexmedetomidine over benzodiazepines for sedation in
critically ill mechanically ventilated adults. If pain management is not completely adequate to patient’s need, light or deep
sedation can be necessary. The light sedation is often measured
with the Richmond Agitation-Sedation Scale (RASS Scale)
with values vary from –2 to 0. The deep sedation RASS Scale
(from –5 to –3), is required to tolerate mechanical ventilation
and limit the risk of ventilator lung injury. In the COVID-19
pandemic, patients need more aggressive ventilatory management that require deep sedation, propofol and dexmedetomidine may be used as the primary sedative agents [12]. Severe
COVID-19 patients may require continuous neuromuscular
blocking agents (NBMA) to optimize mechanical ventilation
[13].
The rationale for this cohort retrospective study is particularly relevant during the ongoing COVID-19 pandemic due
to the recent concerns about sedation treatment. We analyzed
analgo-sedation treatment in the initial case series of patients
hospitalized in our ICUs.
We report the results of a validated and reliable sedation
assessment tools, the Richmond Agitation-Sedation Scale
(RASS) used for sedation assessment and evaluate the sedation
management of critically ill patients admitted in ICUs [14].

2. Methods
This is a retrospective observational case study, analyzing the
patients recovered in the ICU from February 15, 2020 to May
15, 2020. All the patients with laboratory-confirmed SARSCoV-2, by RT-PCR, hospitalized in the department of infectious disease, who were admitted to ICUs for the worsening of
their conditions when SpO2 was <90% or PaO2 /FiO2 <150
or RR >28/min, low Glasgow coma score <8, hemodynamic
instability, lactate level >3 mEq/L. All the other patients
SARS-CoV-2 positive admitted to the other department and
sub-intensive care unit (SICU) were excluded from the data
collection.
This retrospective analysis is based on data from medical
records for the evaluation of patients affected by SARS-CoV2 infection and treated with standard clinical therapy, and so
ethics committee approval was not required. All patients or
their legal representatives provided written informed consent
for data collection. It was conducted in accordance with
the International Conference on Harmonisation Good Clinical
Practice guidelines and the provisions of the 2008 Declaration

of Helsinki. Patient approval or their legal representatives for
the publication was obtained.
Data were extracted by the medical records on a case report
form (CRF) and transferred to electronic excel sheet.
The collected data included: age, sex, medical comorbidities, respiratory supports, positive end-expiratory pressure values (PEEP), fraction of inspired oxygen (FiO2 ), arterial partial
pressure of oxygen (PaO2 ), sedatives and analgesic drugs, their
dosage and way of administration, medical treatments and
patients mortality. In the 72 patients admitted to ICUs the
sedation level was measured using the RASS scale.
No statistical sample size calculation was performed a priori
and sample size was equal to the number of patients treated
during the study period. Categorical variables are expressed
as number of patients (percentage) with 95% CIs. Percentages
of available data for overall population are based on the total
number of patients included in the study, distribution of available data over the age subgroups are based on the available
data for that variable, and the other percentages are calculated
using the number of available data for that subgroup.

3. Results
Between February 21st and May 15th, 2020, 608 patients
were admitted to the Hospital with confirmed COVID-19.
Of them, 72 (11.8%) were transferred to the Intensive Care
Unit (ICU). All patients legal representatives provided written
informed consent for data collection. Out of those patients,
77% were male and the mean age was 69 (SD +/– 12) years.
Overall 65% were over 65 years old and the remaining 32%
were over 75 years old. Patients with no comorbidities were
20%, 15% had only one comorbidity and 65% had two or
more comorbidities. The most common comorbidities were
hypertension (27%) cardiovascular disease (18%) followed
by chronic kidney disease (16%), diabetes and dyslipidemia
(15%), chronic lung disease (14%) and obesity (10%) (Fig. 1)
All patients admitted to the ICU required invasive mechanical ventilation, 19% of them showed a respiratory improvement and were weaned from mechanical ventilation, extubated
and during the extubating period, treated with non-invasive
positive pressure ventilation (NIPPV) during their ICU stay as
respiratory support. The number of patients 11.8% (72) who
needed invasive mechanical ventilation was similar compared
with data reported by other studies [15]. All patients were
treated with protective ventilation. The median PEEP was
12 cm of H2 O and the median FiO2 0.8 with no significant
substantial differences between ages. All these patients were
treated in ICU and the COVID-19 patients infected, requiring
non-invasive ventilation were managed outside the ICU in the
pulmonary unit; furthermore, data of these patients were not
recorded in ICU.
According to previous WHO guidelines, at the time of
analysis, drug treatments for COVID-19 in the cohort of ICU
hospitalized patients consisted in anti-inflammatory (corticosteroids), anticoagulant, antiviral agents, monoclonal antibodies (only in the first days of onset of infection) protective
respiratory support [16]. Corticosteroids may lead to decrease the host inflammatory responses in the lungs, however
glucocorticoids have not been routinely administered in the
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F I G U R E 1. The most common comorbidities of the patients.

patients, methylprednisolone 40 mg daily was administered to
the 51% of the patients, except an early use (17%) for patients
with severe symptoms of ARDS at the admission in ICU, in
agreement with WHO, unless there was a separate evidencebased indication [17].
In ICU patients who required deep sedation were treated
with continuous infusion of propofol 70–250 mg/h, continuous
infusion of dexmedetomidine with a mean dosage of 0.8 to
1.5 µg/kg/h as adjuvant sedative for deep sedation, for the
management of weaning and non-invasive ventilation in patients in the first hours post-extubating [18, 19]. Remifentanil
0.05–0.02 µg/kg/min, was administered for pain management
in intubated patients in mechanical ventilation [20]. Only 19%
of the patient population was treated with NIPPV. It was used
as management of respiratory weaning during the first hours
post-extubating. All those patients needed a light sedation. It
was performed with continuous infusion of propofol alone in
40% of patients with a mean dosage of 10–50 mg/h, continuous
infusion of dexmedetomidine in 20% of patients with a mean
dosage of 0.2 to 0.7 µg/kg/h and 40% of patients with the
association of propofol 10–50 mg/h and dexmedetomidine 0.2
to 0.7 µg/kg/h, with sedation evaluated using RASS scale
sedation (–1.8 ± 0.94) [21].
Neuromuscular blockade drugs were used in all patients in
order to manage the mechanical ventilation strategy (recruitment, high PEEP) as well prone positioning was used in 22%
according to the recent literature on ARDS management [22,
23]. Rocuronium bromide was the neuromuscular blockade
used (30% of patients in mechanical ventilation) and was
administered in continuous infusion, at the rate of 8 mg/h [24].
All critically ill patients admitted to the ICU were evaluated
for severity and differential diagnosis of lung disease using
computed tomography (CT). Lung and cardiac ultrasonography were performed at the bed side of the entire patient
population, as well as a basic electrocardiogram (ECG) and 12lead ECG, which is important for patients on QT-prolonging
drugs.
Out of the 72 patients admitted in ICUs 92% died. In
ICU were admitted only patient with lung failure and need of
invasive mechanical ventilation with very low PaO2 /FiO2 ratio
(<100) or presence of Shock with the need of vasoactive drugs.
Respiratory failure was a main cause of death. 83% percent of

patients died from respiratory failure, 9% from cardiovascular
failure, 3% from cerebral thrombosis/haemorrhage 5% from
hepato-renal failure. These data are in agreement with national
data for the same period of time [5].

4. Discussion
We report a cohort of critically ill patients, that had serious
and often fatal pneumonia, admitted to ICUs of the designated hospitals in Naples, with laboratory-confirmed COVID19 from February 15 to May 15, 2020. Out of the 72 patients
admitted in ICUs 92% died. Overall 65% were over 65
years old and the remaining 32% were over 75 years old. In
ICU were admitted only patient with lung failure and need of
invasive mechanical ventilation with very low PaO2 /FiO2 ratio
(<100) or presence of Shock with the need of vasoactive drugs.
A recent systematic review and meta-analysis of outcomes
of patients admitted to ICU with COVID-19 demonstrated,
more over, that as the pandemic has progressed, the reported
mortality rates have reduced from above 50% in March 2020
to close to 40% at the end of May 2020 worldwide [25].
The analysis of mortality during an outbreak is not easy and
precise to do and so a correct evaluation can be obtained
only once the outbreak is over. Furthermore, the high Italian
mortality may well be attributable to a large proportion of
elderly persons in the Italian population, to an ascertainment
bias and/or diagnosis bias, leading to an underestimation of the
milder cases and mortality overestimation [26].
The agent causing the infection was assessed to be a coronavirus, depending on RNA viral synthesis, causing a high
number of cases of severe acute respiratory syndrome due to a
disrupted immune response or “cytokine storm” [27].
Several medications used for other diseases have been tested
for treating the SARS-CoV-2 infection from moderate to severe cases, though there has yet to be clear evidence. The combination of Lopinavir and Ritonavir, a protease inhibitor for the
treatment of HIV-1 infection and effective against MERS-CoV,
on the success of these therapy and on the recommendation
of the WHO, was tried in the treatment of SARS-CoV-2 [28].
In the cohort of patients admitted to ICUs Cotugno Hospital
36% received Lopinavir/Ritonavir. Remdesivir is another antiviral drug, which inhibits RNA synthesis, founded for the
treatment of Ebola infection [29]. On 1th May 2020 the U.S.
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Food and Drug Administration authorized the use of Remdesivir for COVID-19 patients. 24% of patients recovered in
ICUs Hospital Cotugno received Remdesivir. Besides antiviral
drugs and other medications, as potential anti-infective agents
have been proposed for the treatment of COVID-19. Among
the anti-infective agents repurposed to treat COVID-19 the
Hydroxychloroquine, according to different reports, possess
antiviral activity against several virus. Hydroxychloroquine
inhibits viral entry and endocytosis and has been used for the
treatment and prophylaxis of malaria and rheumatic desease
for more than 50 years. In March 2020 the WHO approved
the compassionate use of hydroxychloroquine in hospitalized
patients with COVID-19 [30]. 92% of patients recovered in
ICUs Hospital were treated with hydroxychloroquine and 15%
received at the same time Azitromycin. Azitromycin could inhibit endocystosis of the virus and its replication. Monoclonal
antibodies directed against inflammatory cytokines represent
another adjunctive therapies for COVID-19. Their use is
licensed for the damage in the lungs and other organs caused
by an amplified immune response and cytokine releases, like
IL-6 [31]. Tocilizumab is a monoclonal antibody against
the interleukin-6-receptor (IL-6R) and the Italian Medicine
Agency (AIFA) approved the use of Tocilizumab in patients
with COVID-19. The Cotugno Hospital in Naples has been
the first Hospital in Italy to experiment this medicine in a III
phase of experimentation in small series of severe COVID19 cases with early report of success. Disseminated intravascular coagulopathy and D-didimer were found to be higher
than in control healthy population than in COVID-19 population. Hypercoagulation associated with COVID-19 may be
due to increased angiotensin II expression and consequently increased plasminogen activator inhibitor C-1 expression, which
is consistent for reduced fibrinolysis [32]. Anticoagulant therapy mainly with low molecular weight heparin appears to
be associated with better prognosis in severe COVID-19 and
has been recommended by some expert consensus because of
the risk of disseminated intravenous coagulation [33]. 14%
were treated with enoxaparine in Cotugno Hospital. Among
adjunctive therapies in the ICUs patients the corticosteroids
may lead to decrease the host inflammatory responses in the
lungs. Glucocorticoids have not been routinely administered
in the patients admitted in the ICUs Cotugno Hospital, except
an early use for patients with severe symptoms of ARDS at the
admission in ICU, in agreement with WHO, unless there was
a separate evidence-based indication [34].
Among critically ill patients distress due to pain is common. The use of drugs for sedation in critically ill patients
requires a flexible approach to reduce the incidence of adverse
effects [35]. There is a relationship between ventilatory and
sedation management and the priorities should be to handle
increased respiratory drive, to optimize ventilation and to treat
ventilator dysynchrony [36]. Furthermore, the primary reasons
for sedation in COVID-19 patients receiving lung protective
ventilation include: improving patient comfort such as pain,
anxiety and dyspnea [37], enhancing patient safety during
special maneuvers such as pronate and maintaining patient
interaction with staff and family or promote early physical
and cognitive recovery [38]. All patients were treated with
protective ventilation. The median PEEP was 12 cm of H2 O

and the median FiO2 0.8 with no significant substantial differences between ages. The ventilation strategies was based
on the evidence on the treatment of ARDS. The PaO2 /FiO2
thresholds was used for categorizing patients with respect to
different therapeutic approaches. The median Peep was 12 due
to very low PaO2 /FiO2 ad the admission. The decision to add
neuromuscular blockade or to proceed to pronation was based
on the worsening of PaO2 /FiO2 as on our common clinical
practice in the management of severe ARDS [24].
Distress needs to be treated to diminish sympathetic tone and
agitation which may occur in critically ill patients and is often
the cause of ventilator asynchrony and vital sign abnormalities.
The best clinical practice recommendations [39, 40] indicate
analgesia in case of impaired pulmonary compliance, severe
ventilator asynchrony and distress [41].
To optimize the use of sedatives, opioids, and neuromuscular blocking agents the patients should be considered for an
individual management of sedation and analgesia, adjustable
over time, reaching the lightest level of sedation and giving
priority to pain control [42]. The use of opioids, morphine sulfate, fentanyl, sufentanil and remifentanil (with the advantage
of a rapid onset of action and prompt clearance, independent
of hepatic and renal function,) may achieve optimal analgesia
in most patients [43]. Also, non-opioids, that include paracetamol, ketamine (1–2 mcg/kg/min), lidocaine (1 mg/kg/h)
magnesium sulphate (0.08–0.16 gr/h) with different mechanisms of action may achieve a beneficial effect on opioids side
effects. If cough reflex occurs during intubation, volatile sedation, with inhalational anesthetics desflurane or sevoflurane
[44], should be a strategy for its treatment. Volatile sedation
should be used, furthermore, to spare adverse effects of opioids
such as prolonged sedation, hallucinations, hyperalgesia and
immunosuppression [44]. The deep sedation is required to
tolerate mechanical ventilation and limit the risk of ventilatorinduced lung injury. Therapeutic modalities should include
propofol or benzodiazepines and dexmedetomidine in case
of propofol-related infusion syndrome and intermittent use
of short-term muscle relaxation (cis-atracurium, atracurium,
rocuronium 24–48 h) rather than continuous, for persistent
diaphragmatic weakness, [45]. Opioid analgesics are the common sedative-analgesic medications used in critically ill patients and are most commonly used to manage distress due
to pain in mechanically ventilated patients. The multimodal
analgesia, with different drugs with different mechanisms of
action, may help to avoid delays in ventilator dismission, to
decrease the use of analgesics, the deep sedation and better
facilitate ventilator weaning [46, 47].
The light sedation can be achieved with propofol, continuous or intermittent infusion of dexmedetomidine (0.2 to 1.4
mcg/kg/h with no bolus) and is associated with strategy of
mechanical ventilation weaning [48].
The Behavioral pain scale (BPS) and the Critical Care Pain
Observational Tool (CPOT), if the patient is unable to selfreport, are the most commonly used scale [49]. The Richmond
Agitation Sedation Scale (RASS) and the NRS are the scale
used, if patient is able to self-report. If BPS >6, CPOT >2
and NRS >4 the patient is in significant pain [50, 51].
The first priority for intensivists is optimize patient comfort
avoiding over-sedation which may induce a longer duration of
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mechanical ventilation and ICU stay [52].

5. Limitations
This study has several limitations. First: the study was a retrospective evaluation at the early stage of COVID-19 pandemic
in Naples. Second: the study population was limited to those
who were only admitted to ICUs. Third: no control group
and the conclusions may not be generally applicable to other
populations.

6. Conclusions
Pain control and patient comfort are the first objectives for
sedation in COVID-19 patients to improve anxiety, to reduce
the metabolic and cardiovascular effects of pain-induced sympathetic activity.
In this study, out of 72 critically ill patients with laboratoryconfirmed COVID-19 admitted to ICUs overall of patients
have been managed with sedation and analgesia to achieve
better ventilation and prevent ventilatory dysynchrony.
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