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Abstract

Purpose: To report our experience with the use of Levomepromazine (LMZ) 
for the treatment of delirium in patients treated for Acute Respiratory Distress 
Syndrome (ARDS) due to COVID-19.

Methods: Retrospective series of patients admitted to the Intensive Care 
Unit (ICU) of a non-academic hospital and who requiring invasive mechanical 
ventilation for the treatment of ARDS due to SARS-CoV-2. Infection was 
confirmed by Reverse Transcriptase Polymerase Chain Reaction (RT-PCR) 
testing, and patients presented delirium after withdrawal of neuromuscular 
blockade or sedation lightening treated with LMZ on top of other treatment. 

Results: Out of 34 ARDS patients admitted from 22 March 2020 to 23 
January 2021, 11 (32.3%) died before neuromuscular blockade withdrawal, and 
of the remaining 23, 16 were treated with LMZ. The median time to initiation of 
LMZ was 6 days (interquartile, 5 to 8) from the start of sedation, and median 
duration of LMZ treatment was 5 (1 to 28) days. Median sedation score (as 
assessed by the Sedation Agitation Scale (SAS)) was 2 (1-4) at initiation and 3 
(2-4) at discontinuation of LMZ, while median analgesia scores (Behavioral Pain 
Scale (BPS)) were respectively 3 (3-5) and 4 (3-5). Of the 16 patients treated 
with LMZ, 12 were weaned from mechanical ventilation immediately following 
discontinuation, without recurrence of delirium. No adverse effects related 
to LMZ use were observed. The 4 patients who could not be weaned from 
mechanical ventilation following LMZ required new neuromuscular blockade.

Conclusions: Based on this retrospective series, LMZ seems to be useful 
for the management of delirium occurring after withdrawal of neuromuscular 
blockade or lightening of sedation in patients with ARDS due to SARS-CoV-2.
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Introduction
The ongoing pandemic caused by the Severe Acute Respiratory 

Coronavirus 2 (SARS-CoV-2), and the resulting pneumonia termed 
COVID-19, has led to a massive influx of patients to intensive 
care units worldwide. The severity of the disease is largely due to 
the respiratory tropism of the virus, and the tendency of infected 
individuals to progress to Acute Respiratory Distress Syndrome 
(ARDS). In addition to the respiratory symptoms, the high frequency 
of neurological features related to COVID-19 is noteworthy such 
as delirium. Delirium seems to be frequent in patients invasively 
ventilated for the treatment of ARDS caused by SARS-CoV-2 and 
identified after the discontinuation of neuromuscular blockade [1]. 
In a study by Helms et al, delirium was diagnosed in 97 (79.5%) of 
122 patients with ARDS mainly in its hyperactive form. The authors 
underlined the high frequency of complications associated with 
these neurological features, notably more auto-extubations, a longer 
duration of mechanical ventilation, a longer hospital stay, and higher 
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mortality [2]. 

The origin of this agitated delirium is likely multifactorial, 
including damage to cells of the Central Nervous System (CNS) 
linked to the viral infection, inflammation of the CNS, organ failure, 
or the treatments used to achieve sedation-analgesia [3]. It is clearly 
necessary to treatment delirium rapidly, with a view to reducing 
the associated risk of early and late complications [4], and also to 
enable weaning from ventilation. No specific treatment is currently 
recommended for the management of delirium, largely due to a lack 
of efficacy data [4]. Haloperidol, a typical antipsychotic, is widely used 
in this indication, but without formal proof of its efficacy [5]. Atypical 
antipsychotics are also used, while more recently, dexmedetomidine, 
a sedative alpha-2 agonist, was evaluated and showed promising 
results [6].

We report here our experience with the use of Levomepromazine 
(LMZ) for the treatment of delirium in patients treated for ARDS due 
to COVID-19. 
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Methods
We conducted a retrospective study in 1 ICU from a non-

academic hospital, from 22 March 2020 to 23 January 2021. All 
patients who required invasive mechanical ventilation for the 
treatment of ARDS due to SARS-CoV-2 were selected if the infection 
was confirmed by Reverse Transcriptase Polymerase Chain Reaction 
(RT-PCR) testing. Only the patients who presented agitation after 
neuromuscular blockade withdrawal or sedation lightening were 
eligible if they received intravenous LMZ.

This study did not require written informed consent in accordance 
with French legislation and as confirmed by the Ethics Committee 
CPP Est I (Dijon University Hospital, France). 

Results
During the study period, 34 patients were admitted for the 

treatment of ARDS due to SARS-CoV-2. Eleven patients (32.3%) died 
before neuromuscular blockade was discontinued or before sedation 
was lightened. Among the remaining 23 patients, 16 were treated 
with LMZ, which was administered systematically by the intravenous 
route, in continuous flow using an electric syringe pump, and 
preceded by an intravenous bolus (25 or 50mg) over 30 to 60 minutes 
if a swift sedative effect was needed. The indications for LMZ use were 
agitation and/or prevention of the patient fighting the ventilator, 
after a failed attempt at withdrawal of neuromuscular blockade 
or lightening of sedation, due to a pathological neurological state. 
LMZ was used on top of other treatments (midazolam, sufentanil, 
propofol) to achieve sedation and avoid complications related to 
agitation. The daily dose of the other molecules was rapidly reduced 
until complete discontinuation if the patient’s respiratory status was 
amenable to their withdrawal. 

Characteristics of patients concerning the LMZ use and outcomes 
are resumed in Table 1. The median time to initiation of LMZ was 
6 days (interquartile, 5 to 8) from the start of sedation and invasive 
mechanical ventilation. The median duration of LMZ treatment was 
5 days (1-28). Of the 16 patients treated with LMZ, 12 were weaned 
from mechanical ventilation immediately following discontinuation, 
without recurrence of delirium. In these patients, the median duration 
of LMZ treatment was 3.5 days (1-8). No adverse effects related to 
LMZ use were observed. The four patients who could not be weaned 
from mechanical ventilation following LMZ initiation required new 
neuromuscular blockade due to deterioration of their respiratory 
status. 

Discussion
Based on this retrospective series, LMZ seems to be useful 

for the management of delirium occurring after withdrawal of 
neuromuscular blockade or lightening of sedation in patients with 
ARDS due to SARS-CoV-2. In our study, the use of LMZ enabled 
progressive withdrawal of conventional sedatives (benzodiazepines, 
opioids), enabling weaning from mechanical ventilation. However, 
the absence of a correlation with the SAS and BPS scores should 
be noted, as these scores were not in favour of a state of agitation 
or discomfort that would require reinforced sedation in agitated 
patients. The scores recorded in this study were the latest scores 
available prior to introduction of LMZ, while the patients were still 

receiving neuromuscular blockade and sedation. The CAM-ICU scale 
was not used in our study. 

LMZ is a phenothiazine neuroleptic agent that has been used 
for several decades for its antipsychotic effects, ascribed to its anti-
dopaminergic properties. However, the antipsychotic effects are less 
pronounced than its adrenolytic, anticholinergic and antihistamine 
activity [7]. It is a potent sedative, which has led to its use in states 
of agitation due to psychiatric disorders, and it also seems to have an 
analgesic effect that differs from that of opioids, with the result that 
LMZ is also used for analgesia [7].

The use of LMZ for the treatment of agitation in the ICU has 
never been reported in adults, but two series of pediatric patients 
described the use of LMZ by the oral route for refractory agitation or 
difficult sedation, with satisfactory results [8,9]. To date, there have 
been no reports of intravenous administration of LMZ. The routes of 
administration recommended by the manufacturer (Sanofi Aventis) 
and validated by the French agency for the safety of medicinal products 
(Agence Nationale de Sécurité du Médicament, ANSM), are the 
intramuscular and oral routes. Nevertheless no adverse effects were 
observed in our series with intravenous administration. Haloperidol, 
another typical antipsychotic, was tested in a randomized, double-
blind, placebo-controlled trial in 192 patients in the ICU with 
intravenous administration, without any noteworthy adverse effects 
[5]. Intravenous administration of LMZ makes it possible to achieve 
a therapeutic plasma concentration more quickly than by the oral 
route, by avoiding the first pass hepatic metabolism [10].

The efficacy of LMZ is likely linked to its potent sedative effect, 
mediated by a mechanism of action that is different from that of 

Variables All Patients (N=16)

Age, years, median (IQR) 70 (56-76)

Male sex, n (%) 15 (94%)

Median length of ICU stay, days (IQR) 23 (17-41)

Median duration of mechanical ventilation, days (IQR) 15 (11-24)

Sedation for ARDS before initiation of LMZ

Median number of days of sedation (IQR) 6 (5-8)

Midazolam, n (%) 16 (100)

Days of treatment, median (IQR) 4.5 (3-6.75)

Sufentanil, n (%) 16 (100)

Days of treatment, median (IQR) 5 (3-6.75)

Propofol, n (%) 9 (56)

Days of treatment, median (IQR) 1 (0-2)

Median SAS score at start/end of LMZ (IQR) 2 (1-4)/3 (2-4)

Median BPS score at start/end of LMZ (IQR) 3 (3-5)/4 (3-5) 

Bolus of LMZ, n (%) 10 (62.5)

Dose of LMZ infusion, mg/24h, median (IQR) 150 (100-200)
Successfully weaned from mechanical ventilation, 
n (%) 12 (75)

Death, n(%) 2 (13)

Table 1: Characteristics of patients with SARS-CoV-2 ARDS and delirium.

IQR: Interquartile; ICU: Intensive Care Unit; ARDS: Acute Respiratory Distress 
Syndrome; LMZ: Levomepromazine; SAS: Sedation Agitation Scale; BPS: 
Behavioural Pain Scale.
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benzodiazepines or opioids. These latter two drug classes may actually 
contribute to the onset of delirium when used over a prolonged 
period, as may be the case in patients with ARDS due to SARS-CoV-2. 

Conclusion
Our data suggest that the use of LMZ could be of potential interest 

for the treatment of agitated delirium occurring during lightening of 
sedation and withdrawal of neuromuscular blockade, in patients with 
ARDS due to SARS-CoV-2. Prospective evaluation in clinical trials is 
warranted.
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