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ABSTRACT

This clinical case describes the management, in an intensive care unit (ICU), of a patient with a severe form of autism spectrum
disorder (ASD) Level 3, suffering from acute respiratory failure that evolved into acute respiratory distress syndrome (ARDS).
Throughout the entire period of hospitalisation in the ICU, sedation of the patient played a key role in the performance of all in-
vasive and noninvasive therapeutic procedures, in particular artificial ventilation and subsequent weaning, due to the underlying
disorder that rendered the patient completely uncooperative. Dexmedetomidine was used during initial admission to the ICU
for initial treatment, during the period of artificial ventilation and finally during weaning from mechanical ventilation. The a,
agonist, due to its pharmacodynamic and pharmacokinetic characteristics, also facilitated the overlap with home antipsychotic
drugs upon both discontinuation and reinstatement, allowing discharge from the ICU and safe and serene home management of
the tracheostomy until its closure.

1 | Introduction

Autism spectrum disorder (ASD) is a neurobiological develop-
mental disorder that manifests in the first years of life and lasts
throughout life. It is characterised, according to the Diagnostic
and Statistical Manual of Mental Disorders, 5th edition Text
Revision 2022 (DSM-5-TR) [1], by impaired communication and
social interaction, limited interests and repetitive behaviour [2].
These patients fall into the category of patients defined in liter-
ature as ‘patients with special needs’. Special needs is the termi-
nology used in clinical diagnostics and functional development
to describe individuals who require assistance for disabilities
that may be medical, mental or psychological [3].

These problems make the uncooperative patient difficult to
manage in a hospital environment and in particular in the emer-
gency department (ED) and ICU. In patients with ASD, in the
ICU the following are essential: the need to minimise sensory
stimuli (visual, auditory, olfactory, gustatory and unusual tac-
tile) that evoke stress, and the involvement of family members
in the care process to increase the patient's comfort at all stages
of hospitalisation. Among the sensory stimuli, acoustic stimuli
from medical equipment (intravenous [IV] pumps, monitoring
and ventilation devices), and unfamiliar voices appear to be the
most involved [4]. Frequent visits by doctors can make the envi-
ronment even more stressful. In addition, cognitive impairment
increases the state of anxiety. Although there is a flourishing
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literature regarding the perioperative management of patients
with special needs, there are no data on the management in the
ICU of sedation, artificial ventilation and weaning of adult pa-
tients with ASD who require artificial ventilation for respiratory
failure [5-11].

This clinical case describes the management of a patient suffer-
ing from a severe form of ASD Level 3 with acute respiratory
failure that evolved into acute respiratory distress syndrome
(ARDS).

2 | Clinical Case

A 27-year-old patient with severe ASD, with intellectual disabil-
ity, uncooperative, arrived at the ED with worsening dyspnoea
and fever. Based on the clinical picture and blood gas analysis
data, a chest CT scan was performed, which documented bilat-
eral pneumonia, involving the right lower and middle lobes and
the left lower lobe and lingula, and was associated with ARDS
Figures 1 and 2.

The patient's medical history indicated, in addition to the under-
lying pathology, a long history of dysphagia, coeliac disease and
lactose intolerance. No drug allergies were present. Home oral
therapy is shown in Table 1.

The patient had completed the vaccination cycle for SARS-
Cov2, and upon admission to the emergency room, the naso-
pharyngeal swab for SARS Covid-2 was negative. The difficulty
in managing an uncooperative patient was evident from the
moment of admission, in performing blood gas analysis, blood
chemistry tests, CT scan and in maintaining a Venturi mask for
oxygen therapy. For this purpose, ketamine was administered
intramuscularly at a dosage of 3mg/kg. After admission to the
ICU, a continuous IV infusion of dexmedetomidine at a dosage
of 0.7mcg/kg/h and midazolam at a dosage of 0.10mg/kg/h was
started, after cardiorespiratory monitoring in order to allow ox-
ygen therapy through high-flow nasal cannulas (HFNC): 60L/
min with FiO, of 50%. Empirical broad-spectrum antibiotic
therapy was initiated for suspected aspiration pneumonia with

piperacillin-tazobactam 2g every 8h IV. The remaining drug
therapy included pantoprazole 40mg IV at 8:00 AM, enoxaparin
sodium 6000IU subcutaneously at 4:00PM, furosemide 10mg
IV every 8h. Home therapy was discontinued, with the excep-
tion of sodium valproate which was administered I'V.

Screening on admission by nasal and rectal swab showed a rec-
tal positivity to Acinetobacter baumannii.

At 24h after admission, as no improvement in the clinical pic-
ture and haemogas-analytical data was observed, and after ad-
equate analgo-sedation, oro-tracheal intubation and invasive
pressure-controlled ventilation at guaranteed volume (VGRP)
was performed (tidal volume [Vt] 6 mL/kg, positive end-expira-
tory pressure [PEEP] 8cmH,0). Inspired fraction of O, (FiO,)
0.60, the sedation regime was maintained with Propofol in
continuous IV at a dosage of 4.2mg/kg/h and remifentanil at a
dosage of 0.05mcg/kg/h, and midazolam at a dosage of 0.10 mg/
kg/h. At the same time, the dexmedetomidine infusion, which
had been started upon admission to the ICU was suspended.
Bacteriological examination of the tracheobronchial aspirate
was negative for pathogens. On Day 6, due to worsening respi-
ratory exchanges and an increase in C-reactive protein (CRP),
linezolid was introduced, 600mg every 12h, IV. The following
day, on Day 7, due to further worsening of respiratory exchanges
(PaO,/FiO, ratio, P/ F < 150) the patient was treated with rocu-
ronium, and muscle relaxation was maintained for 72h. On Day
15, an improvement in PCR was observed and the decision was
made to discontinue antibiotics completely.

On Day 19, a new worsening of respiratory exchanges and an
increase in inflammation indices (CRP: 24.9 with an upward
trend) were observed, therefore complete culture tests were per-
formed: bronchoaspiration, urine culture and blood cultures
from the central and peripheral veins. The infectious disease
consultant prescribed antibiotic therapy with vancomycin 2g/
day in continuous IV infusion, cefiderocol 2g, IV infusion, in
180 every 8h, caspofungin, IV infusion 50 mg/day. On Day 31,
antibiotic therapy was discontinued following the improvement
of the clinical picture and laboratory tests, and a sedation regi-
men with dexmedetomidine and midazolam IV infusion was

FIGURE1 | CT scan performed on admission.
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FIGURE2 | CT scan performed 10 days after admission.

TABLE1 | Home oral therapy.

Home oral therapy

Drug Dosage Timetable
Paliperindone omg 1 tablet in the morning
Extended-release 500mg 1 tablet every 12h
valproate

Extended-release 200mg 1 tablet in the morning
quetiapine

Quetiapine 200mg 1 tablet at 7PM
Tavor 5mg 1 tablet at 8PM
Levomepromazine 100mg 1 tablet at 8PM

resumed. In the following days, ventilation assistance with pres-
sure support ventilation (PSV) was established with progressive
reduction of pressure support (PS) On Day 41, after withdrawal
of midazolam on Day 39, the patient was extubated with a
rapid shallow breathing index spontaneous breathing (RSBI) <105 [12].
Oxygen therapy with HFNC was started again with a FiO, of
60%, which was gradually reduced over the next few days. On
Day 44, there was a new deterioration of respiratory exchanges
(P/F <150) with an increase in inflammation indices, for
which oro-tracheal intubation and assisted mechanical ventila-
tion were necessary (PSV, PEEP: 8cmH,0, FiO,: 45%). On Day
46, consent was obtained from the hitherto hesitant parents to
perform a percutaneous tracheostomy. The different modes of
respiratory assistance are summarised in Table 2.

The latter allowed a gradual weaning from mechanical ventila-
tion until the restoration of spontaneous breathing with HFNC
on tracheostomy (PEEP): 5cmH,0, FiO,: 35%. On Day 78, after
14 days, the patient was placed on spontaneous breathing with O,
therapy, 3 L/m, until discharge from intensive care, on Day 105.

During the light sedation and complete weaning phases, wrist
and ankle bandages were used as physical restraints to prevent

TABLE 2 | This table shows the duration of different modes of

respiratory care during hospitalisation in the ICU.

Breathing
Support device modes Duration
HFNC Spontaneous First 24h
ETT Controlled 30 days
(endotracheal mechanical
tube) ventilation
ETT Assisted 16 days
mechanical
ventilation
Tracheostomy Assisted 14 days (gradual
cannula mechanical reduction of
ventilation pressure support)
Tracheostomy Spontaneous 14 days
cannula with high flows
Tracheostomy Spontaneous with 31 days
cannula supplementary O,

the removal of catheters (central venous, arterial and bladder),
extubation and disconnection from the ventilator, only during
nighttime, when the parents were not present in the room.

Throughout the entire period of hospitalisation in the ICU, the
patient's sedation, summarised in Table 3, played a key role until
day 59 when home therapy was completely resumed.

Furthermore, the patient was admitted to a single room, which
reduced the level of artificial lighting and noise from the moni-
toring, ventilation and infusion pump systems. Parents were al-
lowed continuous access to the room during all daytime hours.

The tracheostomy cannula was removed 120 days after its place-
ment. A CT scan performed the day after removal of the trache-
ostomy documented almost complete resolution of the bilateral
pneumonia (Figure 3).
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TABLE 3 | This table shows the use of sedatives in the different stages of hospitalisation in the ICU.

Day Drugs Dosage Notes
1 Dexmedetomidine 0.7mcg/kg/h First 24h: HFNC
Midazolam 0.10mg/kg/h
2-30 Propofol 4.2mg/kg/h Mechanical ventilation
Remifentanil 0.05mcg/kg/h
Midazolam 0.10mg/kg/h
31-46 Dexmedetomidine 0.7mcg/kg/h Discontinuation of propofol due to increased
calcium levels and of remifentanil.
Midazolam 0.06 mg/kg/h New sedation protocol
47-51 Dexmedetomidine 0.7mcg/kg/h On Day 47 tracheotomy
Midazolam 0.045mg/kg/h Gradual reduction of sedatives, reinstatement
Home antipsychotic therapy of antipsychotic therapy
51-58 Dexmedetomidine 0.5mcg/kg/h Discontinuation of midazolam

Home therapy

59-104 Home therapy

105 Home therapy

Complete discontinuation of the sedation,
full restoration of home therapy

Discharge from the ICU

FIGURE 3 | CT scan performed at discharge from ICU.

3 | Discussion

In this clinical case, a key role in the management of the patient
was played by pharmacological sedation, which was adequately
combined with antipsychotics in home therapy. Pharmacological

sedation in the ICU [13] enables the performance of invasive
procedures (orotracheal intubation, central venous cannulation
and tracheotomy) and daily nursing, prevents accidental extuba-
tion and ensures synchronisation between patient and ventilator
during artificial ventilation [3, 4]. It also reduces sympathetic
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tone and oxygen consumption and indirectly stabilises the pa-
tient's haemodynamics [14]. It controls and prevents episodes of
psychomotor agitation, which are harmful to the critical patient
[15, 16].

Conventional sedation combines benzodiazepines or propofol
with opioids. Muscle relaxants are used primarily in the man-
agement of the acute phase of ARDS and head trauma [17-19].
During artificial ventilation, patient-ventilator interaction is
influenced by the characteristics of both the ventilator and the
patient's respiratory system (respiratory rate and respiratory
drive) [20, 21], which are directly affected by sedative drugs,
the effects of which vary depending on the type and dose ad-
ministered [22, 23]. One of the critical phases of mechanical
ventilation is the weaning process from the ventilatory pros-
thesis. The latter requires maximum patient cooperation in
order to achieve an optimal patient-ventilator interaction that
balances the patient's respiratory drive with ventilator support.
An important parameter during the weaning phase, related to
patient-ventilator synchronisation, is the asynchrony index
(AI), calculated using the airflow curve, airway pressure and
diaphragm electrical activity, which is also influenced by pa-
tient sedation [24].

The most commonly used sedatives, such as propofol, benzo-
diazepines and opioids, may be associated with adverse events
that cause increased morbidity and prolong the clinical course
of patients. They also lead to a prolongation of mechanical ven-
tilation time, the weaning period, and consequently the length
of hospital stay, with an increased risk of bacterial superinfec-
tion [25].

Patients with ASD Level 3, such as the present clinical case, re-
quire more careful pharmacological support in the ICU due to
severe difficulties in understanding and communicating, both
verbally and nonverbally, and the anxiety resulting from the
sudden and marked change in daily routine.

Due to the severe impairment of the patient's cognitive pro-
cesses, different drugs were used for sedation purposes in the
various phases, from admission to the emergency room to hos-
pitalisation in the ICU: ketamine at the time of admission to
allow the initial therapeutic and diagnostic procedures and dex-
medetomidine in the first phase of hospitalisation in the ICU
to allow pharmacological and respiratory therapeutic manage-
ment (oxygen therapy using HFNC device); the combination of
propofol-remifentanil-midazolam followed by the combination
of dexmedetomidine-remifentanil-midazolam to allow the pa-
tient to adapt to the ventilator prosthesis and in general the man-
agement of the patient. Sedation in the ICU remains, therefore,
a challenge for physicians and nurses with regard to intensive
care, delirium prevention and clinical outcome [26].

In the present clinical case, dexmedetomidine played a fun-
damental role in the initial phase of admission to the ICU for
primary care, during the period of artificial ventilation and fi-
nally during weaning from mechanical ventilation. It allowed
an ideal level of sedation equal to the Richmond Agitation-
Sedation Scale (RASS) score of —1 [18]. The «, agonist is an in-
creasingly popular alternative to benzodiazepines and propofol,
with sedative, anxiolytic, sympathicolytic, neuroprotective and

analgesic-sparing effects with minimal respiratory depression
[27-29]. Dexmedetomidine has undergone widespread clinical
applications in just a few years. Procedural sedation with dex-
medetomidine was, in fact, approved by the US Food and Drug
Administration (FDA) in 2003, and has also been used in off-1a-
bel clinical applications: paediatric sedation, nasal and oral ad-
ministration, and finally as an adjuvant to local anaesthetics [30].
It is most frequently used for paediatric sedation in noninvasive
diagnostic procedures such as MRI [31]. Dexmedetomidine has
important characteristics that make it particularly suitable in
the ICU, providing reawakenable cooperative sedation, reduc-
ing the affective-motivational component of pain (analgogno-
sia) and evoking indifference to the surrounding environment
not associated with respiratory depression [32].

Another important aspect in the management of this patient's
drug therapy is the management of home therapy and, in par-
ticular, psychotropic medication: quetiapine, sodium valproate,
lorazepam and levomepromazine. Of the latter, only sodium val-
proate was maintained throughout the hospital stay. Valproate,
in fact, finds off-label indication in the management of aggres-
sive behaviour, severe irritability or mood instability.

The combination with dexmetomidine was essential when rein-
troducing home therapy, with gradual reduction of the a, agonist
until its suspension without any influence on the pharmacody-
namics of the psychotropic drugs. No adverse events related to
dexmedetomidine infusion have been reported.

Finally, the positive outcome was also achieved thanks to the
involvement of family members throughout the treatment pro-
cess, particularly during the dexmedetomidine de-escalation
phase. The parents' constant presence significantly reduced
the anxiety and irritability that inevitably accompany intel-
lectual disability.

4 | Conclusions

Sedation with dexmedetomidine, in the management of respi-
ratory failure in a patient with a severe form of ASD, promoted
the synchronisation of the patient with the ventilator prosthesis
throughout the artificial support phase, particularly during wean-
ing, due to an optimal interaction between the patient's respiratory
drive and rate and the ventilator characteristics. The «, agonist,
due to its pharmacodynamic and pharmacokinetic characteristics,
facilitated the overlap with home antipsychotic drugs at the time of
suspension and their reintroduction, allowing discharge from the
ICU and safe and peaceful home management of the tracheostomy
until its closure.
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