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Abstract: Subjective experiences occurring during prolonged sedation in critically ill patients re-
main poorly understood and are often attributed to delirium and retrospective memory reconstruc-
tion. We report the case of a 53-year-old male healthcare professional and university lecturer with
advanced HIV infection, severe COVID-19, pneumocystosis, and pulmonary histoplasmosis, who
developed severe acute respiratory distress syndrome requiring invasive mechanical ventilation,
moderate-to-deep sedation, neuromuscular blockade, and tracheostomy. Following clinical recov-
ery and gradual withdrawal of sedation, the patient described structured perceptual experiences
involving sensations of drowning, confinement, environmental vapors, food perception, and recog-
nition of a family member’s voice. Some of these experiences showed plausible temporal corre-
spondence with events documented in the medical record, including ventilatory support, inhalation
therapies, dietary changes, and transient episodes of altered sedation levels during family visits.
The discussion considers alternative mechanisms, including delirium, hypoxia, COVID-19-associ-
ated neuroinflammation, HIV-related neurocognitive vulnerability, and potential effects of the
pharmacological agents used during hospitalization. This case does not allow causal inferences or
confirmation of specific perceptual processing mechanisms during sedation; however, it suggests
that complex subjective experiences may occur during critical illness and deserve further investiga-
tion, particularly in the context of humanized intensive care practices.

Keywords: Critical illness; Delirium; Mechanical ventilation; HIV; COVID-19; Humanization of
care.

1. Introduction

Survival among critically ill patients requiring prolonged invasive mechanical ven-
tilation (IMV) and moderate-to-deep sedation has increased substantially over recent dec-
ades. Concurrently, growing interest has emerged regarding subjective phenomena re-
ported after recovery of consciousness, including fragmented memories, delusional expe-
riences, recollections of procedures, and structured perceptions occurring during inten-
sive care unit (ICU) hospitalization [1-3]. Although many of these experiences are tradi-
tionally understood within the spectrum of delirium and illusory memories associated
with critical illness, debate remains as to whether some reports may partially incorporate
physiological, sensory, and emotional signals originating from the care environment [1,4—
6]. Previous studies have demonstrated that factual memories, illusory memories, and
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delusional narratives frequently coexist among survivors of critical illness, representing
complex and multifactorial phenomena [1-3,5].

In the setting of critical illness, particularly under conditions of hypoxia, prolonged
sedation, systemic inflammation, and neuroinflammatory dysfunction, alterations in con-
sciousness may emerge through mechanisms involving physiological distress, acute cer-
ebral vulnerability, and pharmacological modulation [4,5,7]. Among survivors of acute
respiratory distress syndrome (ARDS) and prolonged ICU admissions, experiences of suf-
focation, threat, entrapment, and persecution have been described as recurrent compo-
nents of delusional memories, often coexisting with partially accurate recollections of clin-
ical events [1,6,8].

The COVID-19 pandemic further increased interest in these phenomena, particularly
among patients undergoing prolonged IMV, social isolation, and intense systemic inflam-
matory responses [9,10]. In individuals living with advanced HIV infection and oppor-
tunistic coinfections, this scenario may acquire additional complexity because of the in-
teraction between hypoxia, neuroinflammation, immunosuppression, and HIV-associ-
ated neurocognitive vulnerability [9-11]. Nevertheless, reports exploring possible corre-
spondences between structured subjective experiences and documented clinical events
during critical illness remain scarce.

Beyond neurobiological factors, increasing attention has been directed toward the
role of meaningful relational stimuli, particularly the voices of family members, as poten-
tial modulators of responsiveness and subjective experience in critically ill patients. Fam-
ily-centered care strategies have been associated with greater humanization of care and
improved psychological outcomes among intensive care survivors, although the underly-
ing mechanisms remain incompletely understood [12-15].

In this context, we report the case of a patient with advanced HIV infection, severe
COVID-19, and opportunistic coinfections who, following recovery from prolonged seda-
tion associated with invasive mechanical ventilation, described structured perceptual ex-
periences showing plausible temporal correspondence with physiological, procedural,
and relational events documented in the medical record. In addition to the clinical de-
scription, we present an exploratory schematic representation intended to contextualize
potential clinical-phenomenological mechanisms involved in this specific case, without
implying causal relationships or generalizability to other populations.

2. Case Report

A 53-year-old male healthcare professional and university lecturer with a previous
diagnosis of HIV infection was admitted to a general hospital in the Baixada Fluminense
region on March 9, 2022, presenting with progressive dyspnea, diarrhea, marked asthenia,
and severe acute respiratory failure (ARF), with an oxygen saturation of 90% while receiv-
ing oxygen through a reservoir mask at a fraction of inspired oxygen (FiO;) of 100%. Chest
computed tomography revealed bilateral pulmonary involvement estimated at 50-80%,
characterized by ground-glass opacities and multilobar consolidations consistent with se-
vere viral pneumonia. Testing for SARS-CoV-2 was positive, confirming the diagnosis of
COVID-19.

On March 10, the patient required admission to the intensive care unit (ICU) because
of clinical deterioration and worsening oxygen desaturation (SpO. = 84%). On March 11,
he was transferred to the Evandro Chagas National Institute of Infectious Diseases, a na-
tional referral center for infectious diseases. Upon admission, he presented with severe
acute respiratory distress syndrome (ARDS), with a PaO,/FiO; (P/F) ratio of 90. His clinical
course required invasive mechanical ventilation (IMV), moderate-to-deep sedation with
midazolam and fentanyl, intermittent neuromuscular blockade (rocuronium and suc-
cinylcholine), hemodynamic support, and treatment for opportunistic coinfections.

Initial immunovirological assessment demonstrated advanced immunosuppression,
with a CD4+ T-cell count of 50 cells/mm?. During hospitalization, pneumocystosis and
pulmonary histoplasmosis were diagnosed through laboratory confirmation, and specific
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treatment was initiated. Testing for cryptococcal antigen was negative. A single attempt
at prone positioning was performed but discontinued because of hemodynamic intoler-
ance, characterized by marked increases in blood pressure and heart rate. Electrocardiog-
raphy demonstrated sinus rhythm with left ventricular hypertrophy and no evidence of
acute ischemia. The major clinical events, therapeutic interventions, and outcomes are
summarized in Table 1 and Figure 1.

Table 1. Clinical Characteristics, Therapeutic Course, and Outcomes.

Domain

Clinical Data

Patient characteristics

Main diagnoses (ICD)

Initial chest CT

SARS-CoV-2 testing

Initial arterial blood gas analysis
Intensive care support

Prone positioning

ECG
Airway management

Opportunistic coinfections

Initial immunovirological profile (March 13)
Discharge immunovirological profile (April 14)

Discharge arterial blood gas analysis

Outcome

Male, 53 years old, intensivist physician and university lecturer

B59 — Pneumocystosis; B24 — HIV/AIDS; B39 — Histoplasmosis; U07.1 - COVID-19

50-80% bilateral pulmonary involvement

Positive COVID-19 molecular test

pH 7.40; PaO, 51 mmHg; PaCO, 39 mmHg; HCOs~ 20 mEq/L; SpO, 87%; P/F ratio 90
Invasive mechanical ventilation (IMV), deep sedation, and neuromuscular blockade

Single attempt interrupted because of hemodynamic intolerance (BP: 220/150 mmHg; HR: 180
bpm)

Sinus rhythm; left ventricular hypertrophy

Tracheostomy (March 20); decannulation on the day before hospital discharge (April 13)
Clinico-radiological pneumocystosis; laboratory-confirmed histoplasmosis; negative crypto-
coccal antigen (CrAg)

Viral load: 101 copies/mL; CD4: 50 cells/mm3; CD8: 137 cells/mm?; CD45+: 389 cells/mm?3
Undetectable viral load; CD4: 116 cells/mm3; CDS8: 1,035 cells/mm3; CD45+: 1,502 cells/mm?3
pH 7.41; PaO, 96 mmHg; PaCO, 44 mmHg; HCOs™ 26 mEq/L; SpO, 96%; P/F ratio 386

Direct discharge home from the ICU

Abbreviations: PaO,/FiO, (P/F), arterial oxygen pressure/fraction of inspired oxygen ratio; ARDS, acute respir-
atory distress syndrome; ICU, intensive care unit; HIV, human immunodeficiency virus; COVID-19, coronavirus
disease 2019; CD4, CD4+ T lymphocytes; VL, viral load; PEEP, positive end-expiratory pressure; BP, blood pres-
sure; HR, heart rate; mmHg, millimeters of mercury; bpm, beats per minute; RASS, Richmond Agitation-Seda-
tion Scale; ART, antiretroviral therapy; ECG, electrocardiogram; CrAg, cryptococcal antigen; SpO,, peripheral
oxygen saturation; pH, hydrogen potential; PaCO,, partial pressure of carbon dioxide; PaO,, partial pressure of
oxygen; HCOj3-, bicarbonate ion.

Because of agitation, difficulty in ventilator weaning, and a high burden of respira-
tory secretions, a tracheostomy was performed on March 20, 2022. During the clinical
course, transient episodes of psychomotor agitation, attempts to remove invasive devices,
and the need for temporary mechanical restraint of the upper limbs were documented.
For behavioral management, quetiapine and risperidone were administered, according to
medical records. The patient gradually improved both clinically and respiratorily, allow-
ing progressive withdrawal of sedation and ventilatory support. Aerosol therapy and
supplemental oxygen were maintained for secretion management, and the tracheostomy
tube was removed prior to discharge from the intensive care unit. The main medications
administered during hospitalization are summarized in Table 2.

Tabela 2. Principais farmacos utilizados durante a internagao, doses registradas e indica-
¢ao clinica.

Classe terapéutica Farmaco Dose registrada Indicacdo clinica no caso
Sedativo Midazolam 5mg Sedagao durante ventilagdo mecanica invasiva
Analgésico opioide Fentanil 50 mcg Analgesia e adaptagdo a ventilagdo mecanica
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Classe terapéutica Farmaco Dose registrada Indicacdo clinica no caso
Analgésico opioide Metadona 5mg Transigao analgésica e controle de desconforto
. Bloqueio neuromuscular em insuficiéncia respi-
Bloqueador neuromuscular Rocurénio 10 mg .
ratoria grave
Bloqueador neuromuscular . ) o
Suxametonio 100 mg Manejo avancado de vias aéreas
despolarizante
Procedimentos relacionados ao manejo inten-
Agente anestésico Etomidato 2mg
sivo
Catecolamina vasoativa Epinefrina 1mg Suporte hemodinamico
Controle da instabilidade hemodinamica associ-
Antiarritmico Amiodarona 50 mg ~
ada a tentativa de pronagao
Antipsicético atipico Quetiapina 25mg Manejo da agitagao psicomotora
Controle de sintomas comportamentais e agita-
Antipsicético Risperidona 1mg ~
¢édo
Corticosteroide Prednisona 20 mg Tratamento adjuvante da pneumocistose
Corticosteroide Prednisona 5mg Redugdo gradual do esquema terapéutico
Antiftingico Anfotericina B 5mg Tratamento da histoplasmose
Consolidagdo/manutengdo do tratamento da his-
Antiftingico Itraconazol 100 mg
toplasmose
Antibiotico Azitromicina 500 mg Tratamento de infecgdo respiratoria
Antibiotico Levofloxacino 500 mg Cobertura antimicrobiana respiratoria
Antibiotico Ceftriaxona lg Cobertura antimicrobiana empirica
Antibiotico Cefepime 2¢g Tratamento de infecgdo bacteriana grave
Piperacilina/Tazobac- o )
Antibiotico 45¢ Cobertura antimicrobiana de amplo espectro
tam
Antimicrobiano Clindamicina 300 mg Tratamento da pneumocistose
Antimalérico/antiparasitério Primaquina 15 mg Tratamento da pneumocistose
Terapia complementar/profilaxia da pneumocis-
Sulfona Dapsona 100 mg
tose
Antiprotozoario Pirimetamina 25 mg Tratamento/profilaxia de infecgdes oportunistas
Terapia antirretroviral Tenofovir 300 mg Tratamento da infecgao pelo HIV
Terapia antirretroviral Lamivudina 300 mg Tratamento da infecgao pelo HIV
Terapia antirretroviral Dolutegravir sédico 50 mg Tratamento da infecgao pelo HIV
Anti-hipertensivo Captopril 25mg Controle pressdrico
Diurético Furosemida 10 mg Manejo do balango hidrico
Procinético Bromoprida 5mg Manejo da intolerancia gastrointestinal
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Classe terapéutica

Farmaco

Dose registrada Indicacdo clinica no caso

Antissecretor gastrico Omeprazol s6dico 50 mg Profilaxia gastrointestinal
Inibidor da bomba de pré-
Omeprazol 20 mg Protegao gastrica
tons
Antidiarreico Racecadotrila 100 mg Controle de sintomas gastrointestinais
Antagonista NMDA Dextrocetamina 50 mg Sedacao e analgesia adjuvantes
Abreviagdes: mg, miligrama; mcg, micrograma; HIV, virus da imunodeficiéncia humana; NMDA, N-metil-D-
aspartato. Nota: As doses apresentadas correspondem aos registros disponiveis em prontuario e nao necessari-
amente representam doses cumulativas ou a totalidade dos esquemas terapéuticos utilizados durante a interna-
cao.
Figure 1. Clinical timeline from hospital admission to discharge from the intensive care
unit (ICU).
03/09/2022 03/10/2022 03/11/2022 03/11/2022 03/2022 03/2022 03/13/2022 03/2022
Hospital Admission to Transfer to Endotracheal intubation Critical Prone positioning Initial Opportunistic
admission the ICU INFIOCRUZ and start of MV acute phase attempt virologi infecti
; f #
0—0 T U *
* Progressive shortness of  « Oxygen desaturation o Referral to infectious * Moderate to deep ¢ Severe ARDS Interrupted due to e CD4 =50 ¢ Pneumocystosis
blreath (Sa0, 84%) disease reference sedation (PaO,/FiO, = 90) hemodynamic cells/mm?* « Histoplasmosis
o Diarthea hospital « Invasive ventilatory ¢ Invasive mechanical intolerance o HIV viral load .
* Respiratory failure support ventilation vwalioa ¢ Negative cryptococcal
(Sa0, 90%) - « Moderate to deep PA 220/150 mmHg detect‘able antigen
* COVID-19 positive sedation HR 180 bpm Peiformeddive
* Chest CT: bilateral | o Neuromuscular blockade i to secretion
pulmonary involvement | ¢ Hemodynamic support | clearance difficulty
50-80% | | and high risk
| ! ‘ | | of secretions =
& ® ® O ® < O @ >
03-04/2022 03-04/2022 03-04/2022 03-04/2022 03-04/2022 04/13/2022 04/14/2022
Recovery Psych itati Temporary hanical Behavioral Exposure to family Decannulation Direct discharge
phase episode restraint management voices home
‘% (:)
: : : : ; e « PaO,/FiO, = 386
Ventilatory weaning Attempted Restraint of Quetiapine Three episodes of Deca{wrjulatlon . C?)42/= I112 cells/mm?
and gradual reduction extubation upper limbs Risperidone recorded family (anticipated

of sedation

Radiological recovery
Significant improvement
in chest imaging
examinations

¢ HIV viral load
undetectable
 Clinically stable

tracheostomy tube
removal)

voice playback on the RASS
(RASS -3 = -1/-2)

POST-ICU OUTCOMES (follow-up)

9

Laboratory normalization Immunovirological recovery Clinical stability
Resolution of inflammatory
markers and metabolic

alterations

Increase in CD4 and Maintenance of regular
maintenance of viral load

suppression

outpatient follow-up

Abbreviations: mg, milligram; mcg, microgram; HIV, human immunodeficiency virus; NMDA, N-methyl-D-
aspartate. Note: The doses presented correspond to those available in the medical records and do not necessarily
represent cumulative doses or the entirety of therapeutic regimens administered during hospitalization.

Following recovery of consciousness, while still in the intensive care unit, the patient
reported structured perceptual experiences that could be grouped into four domains: res-
piratory distress, interoceptive phenomena, affective auditory perceptions, and persecu-
tory narratives. Recurrent sensations included submersion and drowning, strangulation,
air hunger, and progressively increasing pressure within the head. One particularly dis-
tinctive account involved the perception of being submerged inside a “chamber,” possibly
related to interoceptive stimuli associated with mechanical ventilation and positive end-
expiratory pressure (PEEP) adjustments.

Recurring environments characterized by vapors and smoke showed possible corre-
spondence with inhalation therapies administered during invasive mechanical ventila-
tion. Another noteworthy aspect was a positive perception associated with a change in
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enteral nutrition, which was subsequently identified in the medical records. Clinical doc-
umentation also described three transient episodes of altered sedation levels, measured
using the Richmond Agitation-Sedation Scale (RASS), associated with exposure to the
voice of the patient's sister, the only family member authorized to visit during the COVID-
19 pandemic. These episodes consisted of increases in RASS scores from -3 to -1/-2, fol-
lowed by a return to baseline sedation levels.

In retrospective accounts, the patient associated these episodes with attempts to re-
spond to his sister’s voice, offering a possible phenomenological interpretation for the
transient periods of increased responsiveness observed by the healthcare team. Although
he had previous professional experience in intensive care medicine, the patient reported
that the experiences were perceived as real events while they occurred rather than as in-
terpretations related to the hospital environment. Nevertheless, the influence of prior
knowledge, critical illness-associated delirium, and retrospective memory reconstruction
cannot be excluded [1,8,16]. The reported experiences and their potential clinical-phenom-
enological correlates are summarized in Figure 2.

Figure 2. Mapping of the reported perceptual experiences and their potential clinical-phe-
nomenological correlates during intensive care unit hospitalization.

POSSIBLE CLINICAL CORRELATE POSSIBLE PATHOPHYSIOLOGICAL

MECHANISMS

EVIDENCE / FINDINGS
THAT SUPPORT THE ASSOCIATION

RELATED OUTCOME /
EVOLUTION

RELATED EXPERIENCES

(after contact recovery)

Sensation of drowning,
suffocation and
extracorporeal agitation
in extreme difficulty

to breathe.

Environments with

vapor and odors:
sensation of air in the face
and repeated treatments.

Perception of change
in food flavor and food
dysgeusia (“tastes

like something rancid
or something else”).

Perception of loud voice
associated with stressful
presence, comfort and

return to consciousness.

Perception of figures
or spirits in the ICU:
sensation of presence,
threat and persecution.

(event during the illness course)

Severe ARDS by COVID-19
with refractory hypoxemia
(PaO,/FiO, < 90), need

for invasive mechanical
ventilation and deep
sedation.

Inhalation therapies

with disconnected devices
(nebulizations, hypertonic
solution, budesonide,
N-acetylcysteine) and
repeated tracheal suctioning.

Change in enteral diet or
palliative diet for dysphagia
(immunomodulatory formula

hyperproteic and normocaloric).

Presence and communication
of familiar (family recordings
of videos and audio stimuli)
during the sedation period.

Episodes of hypoactive delirium
associated with deep

* Hypoxemia severe

* Permissive hypercapnia
* Peripheral chemoreceptor ‘
overactivation

* Reduced level of consciousness

* Hypoxia delirium

* Olfactory and trigeminal stimuli
* Sensory processing altered &
* Impaired olfactory memory

* Subcortical sensory integration S S S

« Gustatory and interoceptive stimuli
 Altered sensorimotor processing

* Impaired gustatory memory

* Altered interoceptive perception

* Residual auditory processing
* Subcortical limbic system 9
* Altered emotional stimuli 1))
* Modulation of arousal and
responsiveness

* Hypoactive delirium

isolation, ICU environment
and systemic inflammation.

.S ic hypoxia and infl i .
* Altered neurotransmission d &

* Sleep-wake cycle disturbance

Severe ARDS recorded

* Need for invasive mechanical

ventilation

¢ Deep sedation (RASS -4/-5)

Neuromuscular blockade

Hypoxia delirium

Record of nebulizations

and aerosol medications

Tracheal suction

Use of humidification
system

Record of change in diet
enteral on 03/27/2022

for tube feeding

* Recordings of RASS -3
to -1/-2 after exposure
to family voices recorded
in different classes

* Hypoactive delirium

diagnosis (CAM-ICU positive)

¢ Sedation records
with multiple hypnotics
Systemic infection

Continuous administration

Improved gas exchange,
successful weaning from
ventilator and clinical
recovery.

Reduction of the need
for nebulizations and
improvement of
pulmonary function.

Maintenance of food
tolerance and
adequate nutritional
intake.

Possible modulation
of anxiety level and
sedation and
responsiveness.

Resolution of delirium
with reduction of sedatives
and overall clinical
improvement.

Clolods

INTEGRATION OF MULTIMODAL RESIDUAL PERCEPTION (integrative case hypothesis) IDENTIFIED MODULATING FACTORS

Auditory, Processing in \ e 74
olfactol neural networks W \ “integrationiin (

2 2 —> . - | altered structural =P
environmental and subcortical and \\ ’/ /

narratives \

* Depth of sedation and delirium duration

* Systemic inflammation and hypoxia )
* Environmental stimuli (odors, light, noise, touch, speech) bl

* Meaningful emotional stimuli (family voices)

Memory and

experiential
|

o
&

traces after

relational stimuli limbic )/ conscious recovery.

-

* Individual predisposition and neural vulnerability

Abbreviations: ARDS, acute respiratory distress syndrome; PaO,/FiO,, arterial oxygen pressure/fraction of in-
spired oxygen ratio; RASS, Richmond Agitation-Sedation Scale; CAM-ICU, Confusion Assessment Method for
the Intensive Care Unit; ICU, intensive care unit.

At discharge, the patient demonstrated recovery of gas exchange (PaO,/FiO, = 386)
and immunological status (CD4 = 116 cells/mm?; undetectable viral load). Discharge oc-
curred directly from the ICU to home on April 14, 2022, at the patient’s request, with fam-
ily agreement and a favorable assessment by the healthcare team, followed by outpatient
follow-up. The chronology of the main medications administered during hospitalization
and their temporal relationship with clinical events is summarized in Figure 3.

During post-ICU outpatient follow-up, records of evaluations performed on May 16,
2022, and June 14, 2022, were identified. The patient remained on antiretroviral therapy
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(TDF/3TC + DTG), itraconazole, and restarted dapsone, maintaining a favorable clinical
course. Evaluations conducted by infectious disease and neuropsychology specialists in-
cluded investigation of possible psychological repercussions related to the critical illness
hospitalization. Although no diagnosis of post-traumatic stress disorder (PTSD) was es-
tablished, medical records documented reports of sadness, emotional distress, and exis-
tential questioning related to survival and the recovery process. No subsequent records
were identified in the institutional medical chart analyzed, possibly due to continuation
of follow-up at another healthcare facility.

Figure 3. Chronological representation of the main clinical events, therapeutic interven-
tions, and medications considered most relevant to the patient's clinical course during
intensive care unit hospitalization.

11/03 15/03 25/03 30/03 05/04 10/04 10/04 14/04
CLINICAL EVENTS n N ij} [2’ Q@% @
Q) B A ]
Transfer to Attempt to Agitationand Temporary i 5 i Discharge from
INFIOCRUZ - prone inged fog mechanical (28/03) ventilatory (13/04) the ICUto
intubation and IMV positioning 5"3!99:": restraint weaning home
medication 03/31-05/04) (14/04)
(11/03) (15/03) P (« )
SEDATION
i +Fentanyl + i 07/04
Etomidate (anesthetic induction) m 11/03
NEUROMUSCULAR BLOCKADE
Rocuronium 11/03 Wil 18/03
Succinylcholine 11/03 B—a
NEUROBEHAVIORAL MANAGEMENT / ANALGESIC e B o
Quetiapine
Risperidone 30/03 W 14/04
Methadone (analgesic withdrawal) 07/04 M 14/04
HEMODYNAMIC SUPPORT s
Epinephrine
Amiodarone 8 15/03
ANTIMICROBIAL AND ANTIPARASITIC THERAPY
Clindamycin + Primaquine 11/03 01/04
Amphotericin B 16/03 01/04
Itraconazole 01/04 Discharge
Piperacillin/Tazobactam 15/03 B—————————@ 22/03
Cefepime 22/03 B———————= 29/03
Azithromycin 11/03 B————= 15/03
Levofloxacin 11/03 B—————= 15/03

Dapsone 11/03 01/04

ART
TDF/3TC + DTG 11/03 Discharge

Abbreviations: ART, antiretroviral therapy; IMV, invasive mechanical ventilation; TT, tracheostomy; O, oxygen
therapy; HIV, human immunodeficiency virus; COVID-19, coronavirus disease 2019 (caused by SARS-CoV-2).

3. Discussion

The subjective experiences reported by survivors of critical illness remain a poorly
understood phenomenon and represent a challenge for contemporary intensive care med-
icine. Although traditionally interpreted as manifestations of delirium or confabulatory
processes associated with recovery of consciousness, growing evidence suggests that
structured perceptual experiences may occur during periods of prolonged sedation and
invasive mechanical ventilation (IMV), frequently incorporating elements of the care en-
vironment and the patient’s physiological state [1-3,8,16].

In the present case, a patient with severe COVID-19, advanced HIV infection, pneu-
mocystosis, and pulmonary histoplasmosis developed severe acute respiratory failure, re-
quiring IMV, moderate-to-deep sedation, neuromuscular blockade, and prolonged inten-
sive care support. Following recovery of consciousness, he reported organized experi-
ences involving sensations of drowning, entrapment, exposure to environmental vapors,
altered food perception, and attempts at communication with a family member. Some of
these experiences showed an apparent temporal correspondence with events documented
in the medical record, including changes in ventilatory support, aerosol therapy, modifi-
cations in enteral nutrition, and exposure to a family member’s voice [7,9,11].

However, interpretation of these findings requires caution. Delirium associated with
critical illness remains one of the most likely explanations for complex perceptual experi-
ences observed in intensive care unit (ICU) patients. It is a multifactorial neuropsychiatric
syndrome related to systemic inflammation, neurotransmitter dysfunction, sleep depriva-
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tion, sedative use, IMV, and disease severity [4-7,17,18]. Furthermore, fragmented mem-
ories formed during periods of fluctuating consciousness may be retrospectively reor-
ganized, generating coherent narratives after clinical recovery [1,7,16,18]. In the present
case, several factors known to be associated with delirium were simultaneously present,
including severe acute respiratory failure, significant hypoxemia, prolonged sedation,
IMV, systemic infections, and prolonged ICU stay. Therefore, it is not possible to deter-
mine to what extent the reported experiences reflected direct perception of environmental
stimuli, delirious processes, or a combination of these mechanisms [7,18].

Another relevant aspect concerns the potential role of hypoxia and neuroinflamma-
tion. Severe COVID-19 is associated with an intense systemic inflammatory response and
neurological manifestations that may include encephalopathy, delirium, and transient
cognitive dysfunction [9-11]. In parallel, individuals with advanced HIV infection may
exhibit increased vulnerability to neurocognitive alterations resulting from chronic in-
flammatory activation, even in the absence of opportunistic infections involving the cen-
tral nervous system. The coexistence of severe COVID-19, advanced HIV-related immu-
nosuppression, and opportunistic pulmonary infections constitutes a biologically plausi-
ble setting for alterations in perception and sensory integration during critical illness
[10,11]. Beyond inflammatory and infectious factors, the pharmacological context of hos-
pitalization should also be considered when interpreting the perceptual phenomena ob-
served.

An additional relevant aspect relates to the pharmacological management during
hospitalization (Table 2; Figure 3). The patient received a combination of sedatives, opi-
oids, neuromuscular blocking agents, and medications used for behavioral management
during different phases of critical illness. Previous studies have demonstrated that seda-
tive and analgesic agents may influence memory formation, fragmentation, and recon-
struction in critically ill patients, contributing to complex subjective experiences that are
sometimes disconnected from objective reality [4,19]. Although deep sedation reduces the
likelihood of organized explicit memory formation, experimental evidence suggests that
certain levels of implicit sensory processing may remain preserved, particularly during
periods of fluctuating consciousness [20,21,23]. In addition, during the recovery phase,
medications directed at controlling agitation, behavioral symptoms, and preventing de-
lirium-related complications, including quetiapine and risperidone, were administered
(Table 2 and Figure 3). The use of these medications suggests that the healthcare team
identified clinically relevant neurobehavioral manifestations throughout the hospitaliza-
tion.

In this context, the coexistence of delirium, prolonged exposure to sedation, severe
hypoxia, systemic neuroinflammation, and subsequent pharmacological management
constitutes a scenario compatible with the formation of fragmented memories and com-
plex subjective narratives, as described in survivors of intensive care [1,2,5]. Although
causal relationships cannot be established from a single case, these elements provide a
clinically plausible context for interpreting the experiences reported after recovery of con-
sciousness. The probable clinical and phenomenological mechanisms potentially involved
in the formation of the experiences described in this case are presented exploratorily in
Figure 4. The diagram summarizes competing and non-mutually exclusive hypotheses,
including physiological and environmental stimuli, delirium, hypoxia, neuroinflamma-
tion, and the influence of the patient’s prior knowledge of the intensive care environment
[4-9,11,19-23].

One of the most intriguing aspects of this case was the documentation of three epi-
sodes of transient elevation in the Richmond Agitation-Sedation Scale (RASS) score dur-
ing exposure to the patient’s sister’s voice. Studies using functional electroencephalog-
raphy and neuroimaging suggest that emotionally relevant auditory stimuli may continue
to be processed during altered states of consciousness, including sedation and coma, alt-
hough the clinical significance of these findings remains under investigation [12,13,22]. In
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the present report, the observed temporal association does not allow inference of pre-
served conscious auditory perception but suggests that affectively meaningful stimuli
may have influenced observable behavior even under conditions of reduced conscious-
ness [19-23]. Studies investigating implicit memory during sedation indicate that envi-
ronmental information may be processed to varying degrees, even in the absence of sub-
sequently retrievable explicit memory formation [19,20].

Figure 4. Illustrative schematic representation of the probable factors contributing to the
formation of the subjective experiences reported after the patient’s recovery of conscious-
ness. The different clinical and phenomenological mechanisms are not mutually exclusive
and may have acted simultaneously or synergistically. This schematic model should be
interpreted solely as an exploratory hypothesis intended to illustrate possible mechanisms

involved in this case.
RELATED EXPERIENCES
(stuttering, vapors, voice,
apprehension, eating)

H
‘, POSSIBLE
FHEl MECHANISMs

@ o

1. PHYSIOLOGICAL | 2. DELIRIUM AND 3. NEUROINFLAMMATION 4. PRIOR KNOWLEDGE
AND ENVIRONMENTAL | RETROSPECTIVE AND HYPOXIA OF THE PATIENT
STIMULI RECONSTRUCTION ] 8
Possible contributing factors Possible contributing factors Possible contributing factors Possible contributing factors

 Severe COVID-19

¢ Mechanical ventilation (MV)  Delirium associated with UTI o Prior experience with UTI

* PEEP adjustments * Sedatives * Advanced HIV_ « Familiarity with

* Airway suctioning  Sleep deprivation o Pr.leumocysto?s critical procedures

« Aerosol therapy « Psychological stress + Histoplasmosis e :

¢ Changes in enteral diet * Fragmented memories * Severe hypoxemia gaetropactivelinterpretation

of experienced events

 Family voice | * Retrospective reconstruction * Systemic inflammatory response

The mechanisms presented are not mutually exclusive
and may have simultaneously contributed to the formation

of the related experiences.

J

Abbreviations: ICU, intensive care unit; IMV, invasive mechanical ventilation; PEEP, positive end-expiratory
pressure; HIV, human immunodeficiency virus; COVID-19, coronavirus disease 2019 (caused by SARS-CoV-2).

The interpretation of these reports should also consider an important limitation: the
patient was a healthcare professional with previous experience in intensive care and aca-
demic teaching. This prior knowledge may have influenced both the way the experiences
were perceived and the manner in which they were subsequently interpreted and nar-
rated. Consequently, the contribution of retrospective reconstruction processes based on
previous familiarity with ICU procedures, equipment, and routines cannot be excluded
[1,9,10,23].

Despite these limitations, several aspects deserve attention. The observed corre-
spondence between certain subjective experiences and events documented in the medical
record, particularly those related to mechanical ventilation, aerosol therapy, changes in
enteral nutrition, and exposure to a family member’s voice, reinforces the importance of
considering the subjective experience of critically ill patients as a relevant component of
intensive care. These findings are also consistent with the growing interest in the human-
ization of ICU care, emphasizing the relevance of family interactions, therapeutic commu-
nication, and attention to the potential psychological consequences of critical illness hos-
pitalization [12,13,15].

Therefore, the findings of this report do not demonstrate residual perceptual inte-
gration, nor do they establish causal relationships between specific environmental stimuli
and the experiences subsequently reported. However, they suggest that multiple poten-
tially concurrent mechanisms, including delirium, hypoxia, neuroinflammation, residual
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sensory processing, and retrospective memory reconstruction, may have contributed to
the formation of the experiences described. Prospective studies are needed to better un-
derstand the nature of these experiences and their relationship to consciousness during
critical illness requiring prolonged sedation.

4, Conclusion

This report describes structured perceptual experiences reported after recovery of
consciousness by a patient with severe COVID-19, advanced HIV infection, and oppor-
tunistic pulmonary infections who underwent invasive mechanical ventilation and pro-
longed ICU sedation. The observed correspondence between some of the experienced con-
tents and documented events during hospitalization suggests the possibility of interaction
among physiological, sensory, and affective stimuli present in the healthcare environment
and the narratives subsequently reported. However, the presence of multiple potentially
contributing factors precludes any causal inference regarding the mechanisms responsible
for these experiences. Furthermore, the patient’s prior knowledge of the intensive care
environment should be considered when interpreting the findings.

Accordingly, this single case does not allow determination of the mechanisms re-
sponsible for the perceptual experiences reported during sedation but highlights the com-
plexity of subjective phenomena observed in critically ill patients and reinforces the need
for prospective studies to better understand the relationship between perceptual experi-
ences, critical illness, and recovery of consciousness. It also underscores the importance of
patient- and family-centered care strategies, contributing to the ongoing discussion re-
garding the humanization of intensive care practice.
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