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Abstract
The ICU delirium is a predictor of mortality, length of stay in hospital, time on
ventilation, and long-term cognitive impairment. There is a well-established association
between acute respiratory distress syndrome (ARDS) and ICU delirium. However, the
profile and disease progression trajectory of COVID-19 patients with ICU delirium
has not been studied. This case series reviews our institution’s experience in COVID19 patients with ICU delirium. Of all four patients, two of them died in hospital,
and the other two survived to the hospital discharge. The disease progressions were
tracked, as well as the ICU delirium. Potential life-threatening complications and organ
failure symptoms were also presented. To improve the patients’ overall health outcome,
Haloperidol was prescribed with careful consideration.
Keywords
Delirium; COVID-19; ICU

1. Introduction
In December 2019, Wuhan (in Hubei Province, China) witnessed an outbreak of novel coronavirus infections, which is
named COVID-19 caused by SARS-COV-2. SARS-COV-2
is the seventh identified coronavirus known to be contagious
in humans. It has caused high mortality, which is similar
to the contagious coronaviruses that are already identified,
such as severe acute respiratory syndrome coronavirus (SARSCoV) [1–4] and Middle East respiratory syndrome coronavirus
(MERS-CoV) [5, 6]. SARS-COV-2-infected patients are categorised as severe COVID-19 if they suffer from 1) respiratory
distress and respiratory rate ≥ 30 per minute; 2) oxygen saturation ≤ 93% at rest; 3) PaO2 /FiO2 ≤ 300 mmHg (PaO2 /FiO2 *
[atmospheric pressure (mmHg)/760] ≤ 300 mmHg, used if
elevation is more than 1,000 meters); or 4) > 50% progression
of pulmonary lesions within 24~48 hours. Critical COVID-19
patients are defined if 1) they suffer from respiratory failure
and require mechanical ventilation; 2) shock occurs; or 3)
they have other organs dysfunction and require ICU treatments. It is noteworthy that severe and critical patients may
present a low/moderate grade fever or even no apparent fever
during the disease course, which causes difficulties in the
diagnosis of severe and critical cases [7]. Per the “Novel
Coronavirus Pneumonia Diagnosis and Treatment Protocol”,
critical COVID-19 patients should be admitted to the ICU
as soon as possible. At present, an increasing number of
studies have shown that the majority of patients admitted to
the ICU experience delirium [8–10], with an incidence rate
ranging from 11% to 80% and reaching up to 80%, especially
in patients treated with mechanical ventilation. Given the

above findings, ICU delirium is expected to occur in severe
COVID-19 patients. Previous studies described ICU delirium
as a disturbed status of consciousness, attention, cognition and
sleep-wake cycle. Under most conditions, the experience during the delirious period is kept in patients’ memories and leaves
them distress in their remission stage, or even in the last days
and hours of life [8, 9]. However, the characteristics of ICU
delirium occurring in COVID-19 patients remain uncertain.
ICU delirium is related to the prognosis of critical patients and
may lead to prolonged mechanical ventilation, prolonged ICU
care, prolonged hospitalization, a direct increase in workload
for clinical health-care professionals, increased difficulty in
disease diagnosis, an increase in in-hospital mortality, and
sequelae involving short-term or long-term cognitive dysfunction after discharge in some patients. Therefore, given the
high incidence and poor prognosis related to delirium in severe
COVID-19 patients, the profile of patients with ICU delirium,
the progression of COVID-19, and the other complications is
needed.
We enrolled patients with critical COVID-19 caused by
COVID-19 infection in Guanggu Campus, Tongji Hospital,
Wuhan, China. Delirium was assessed daily using the validated Confusion Assessment Method for the ICU (CAMICU) and Richmond Agitation and Sedation Scale (RASS) by
registered psychiatrists, both of which were commonly used to
evaluate ICU delirium [11]. There are two steps to determine
the presence of delirium. Firstly, we evaluated the RASS
score. The RASS scores less than -4 were not tested with
CAM-ICU, due to the lack of consciousness. Then the CAMICU was implemented to compute the status of delirium. In
this case series, four patients with critical COVID-19 were
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confirmed to have ICU delirium.

2. Case 1

ICU result was positive. One day later, he received mechanical
ventilation to correct respiratory failure. He was discharged
from the ICU 22 days after intubation.

An 84-year-old male patient was admitted to the ICU presenting with shortness of breath and fever for 3-4 days. He was
confirmed with critically ill COVID-19 infection and reported
a 10-year hypertension history. On presentation to the ICU,
his body temperature was 36.5 ◦ C, his heart rate was 100 beats
per minute (bpm), his blood pressure was 120/70 mmHg, and
his respiratory rate was 29 breaths per minute. His oxygen
saturation was 98% using a non-invasive ventilator. His RASS
score was +1 on admission. He was overtly combative, struggling out of a protective restraint, and refused medicine and
ventilation on day 3 with a RASS score of +4. He exhibited
slurred speech, did not follow the doctor’s order and had
difficulty focusing on conversation. A CAM-ICU was used
and yielded a positive result. Four days later, a decrease in the
mean arterial pressure (MAP) and a clinical deterioration were
observed. The patient received urgent tracheal intubation for
acute respiratory distress syndrome (ARDS) on day 11. Although chest radiography indicated a temporary improvement
in the lungs over the course of treatment, he ultimately died
from septic shock and multiple organ failure on day 27 after
admission.

5. Case 4

3. Case 2

It is commonly known that there is an association between
ARDS and delirium [12]. Indeed, the appearance of delirium is
a common phenomenon both in critically ill [13] and in elderly
patients [14]. Although there were no significant findings
that the older patients suffer more from the delirium in adult
ICU setting [15], the delirium plays a negative impact on the
cognitive function in the later life of ICU admitted patients
[16].
In our research, delirium occurred in all of these cases,
which could not be simply explained by the history of cognitive
impairment. In this four case series, majority of patients
(3/4) had complication issues. Two of them have pre-existing
hypertension; one had PCI; one had heart failure and lung
cancer. There was no clear association pattern between age and
ICU delirium duration. The case 4 was the oldest patient in this
series, however, he had seven days delirium duration and he
was alive. Both cases 1 and 2 died in hospital only have 3 days
duration. After we evaluated the patient’s delirium status and
consulted with an experienced psychiatrist, all four patients
were prescribed Haloperidol, although some physicians argued
that there was no significant difference between Haloperidol
and placebo [17]. Due to the small sample size and study
limitation, we cannot perform any formal statistical analysis.
Limitations exist in our case report. For one thing, we only
described the observation of delirium in these infected patients,
and lacked the association between delirium and COVID19. It is still possibe that the occurrence of delirium in such
patients might not be directly related to COVID-19, but, a
complication caused by this disease. Regrettably, we could
neither summarize the characteristics, nor show the specificity
of delirium in these COVID-19 patients because of a large
heterogeneity among themselves. It is worth ascertaining
whether this type of delirium is different from those of other

A 79-year-old female patient was admitted to the ICU due
to COVID-19, end-stage renal disease and acute myocardial
injury (hs-cTnI 75.4 pg/mL). She had a history of percutaneous
transluminal coronary intervention (PCI) and chronic total occlusion. Her body temperature was 35.4 ◦ C, her heart rate was
90 beats per minute, her blood pressure was 117/59 mmHg,
and her respiratory rate was 20 breaths per minute. Her PaO2
pressure was maintained at 95-100 mmHg while receiving
oxygen through a face mask at a rate of 5 litres per minute. She
received daily continuous renal replacement therapy (CRRT)
during medication. Sixteen days after admission, her ability
to direct and focus was reduced. Her RASS score was +2,
and the CAM-ICU result was positive, with PaO2 /FiO2 > 300
mmHg. Three days later, she experienced a heart attack (nonST-segment elevation acute coronary syndrome) and died from
cardiac shock.

4. Case 3
A 69-year-old male patient was admitted to the ICU due to
critical COVID-19. He had chronic obstructive pulmonary
disease (COPD), chronic heart failure and a history of postoperative lung cancer. His body temperature was 37.3 ◦ C, his
heart rate was 65 beats per minute, his blood pressure was
168/98 mmHg, and his respiratory rate was 22 breaths per
minute. His arterial blood pressure (ABP) was PaO2 /FiO2
288.48 mmHg, his PaCO2 pressure was 86.5 mmHg, and his
pH was 7.218 while receiving oxygen through a face mask at a
rate of 3 litres per minute. He refused medication and Bilevel
Positive Airway Pressure (BiPAP) ventilation and throwed the
ventilator. His RASS score changed from 1 to 3, and the CAM-

An 81-year-old male patient was admitted to the ICU due to
COVID-19 pneumonia. He reported hypertension and coronary artery disease. His body temperature was 38.2 ◦ C, his
heart rate was 87 beats per minute, his blood pressure was
132/67 mmHg, and his respiratory rate was 24 breaths per
minute. Oxygen saturation was 94% with oxygen at a rate of
5 litres per minute. Two days after admission, endotracheal
intubation was performed. After 16 days of ventilation, he
was extubated and given non-invasive ventilation by an oralnasal mask. On day 21, the patient was agitated and difficult
to calm down. His RASS score increased from 0 to 2, and he
showed difficulty with speech. The neurological examination
was unremarkable. The CAM-ICU result was positive. His
RASS score decreased to 0 in 2 days. Chest radiography and a
laboratory examination indicated a continuous improvement in
his condition. The patient was discharged from the ICU after
1 week.

6. Discussion
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patients in ICU. For another, the mechanisms and risk factors
of delirium in these four cases were not clear. Only organ
dysfunction in case 2 seemed to accelerate delirium, which
was consistent with seven risk factors in COVID-19 mentioned
by Kotfis K et al. [18]. It needs to investigate whether the
risk factors of these four cases were included in those reported
by Kotfis K et al. or not. A controlled design is needed to
compare the similarities and differences between the delirium
of COVID-19 patients and those of other ICU or non-ICU
patients.
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7. Conclusions
ICU delirium can be presented in the critical COVID-19 patients. It is a good practice to provide treatment to control the
ICU delirium, especially when we are dealing with this highly
contagious infection disease.
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