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The Post-intensive Care Syndrome

Jason H. Maley and Mark E. Mikkelsen

�Case Presentation

A 60 year-old man with a history of tobacco use 
and diabetes mellitus was admitted to the hospital 
with community acquired pneumonia. His course 
was complicated by hypoxemic respiratory fail-
ure requiring 5 days of mechanical ventilation in 
the Intensive Care Unit (ICU). After 13 days in 
the hospital, including 5 days of delirium, he was 
discharged to an acute rehabilitation facility. 
Upon returning home to live with his wife, he 
described a frequent fear that his breathing will 
worsen and that he may have to return to the hos-
pital. He kept a bag of his possessions ready for 
an emergency return to the hospital. His wife 
reported that his thinking “isn’t quite the same” 
as prior to the acute illness. He slept on the first 
floor as he had difficulty climbing the flight of 
stairs to his bedroom. He also reported develop-
ing depression secondary to his dependence on 
others’ for his activities of daily living and his 
inability to return to work as an accountant.

Question  Which features are characteristic of 
the Post-Intensive Care Syndrome?

Answer  The Post-Intensive Care Syndrome 
(PICS) describes a constellation of symptoms, 

which includes impairment in neuropsychologi-
cal and physical well-being that occurs following 
an episode of critical illness [1, 2].

This recently recognized entity lies at the core 
of critical care survivorship. Patients who have 
experienced shock, respiratory failure, and pro-
longed sedation and mechanical ventilation are 
most at risk for development of PICS. Furthermore, 
pre-existing impairment in one or more of these 
domains may worsen after critical illness, a fact 
that warrants obtaining a history that captures 
physical function, mental health and cognitive 
function pre-illness. A longitudinal, coordinated 
effort is required to mitigate the risk of PICS 
development and rehabilitate new or more severe 
impairments (Table 32.1).

�Principles of Management

�Diagnosis

Survivors of critical illness are at risk for PICS 
development, and in particular those who experi-
ence shock and respiratory failure requiring 
mechanical ventilation. Risk factors associated 
with long-term physical and/or neuropsychologi-
cal impairment include sepsis, acute respiratory 
distress syndrome (ARDS), multi-system organ 
failure, prolonged ICU length of stay, duration of 
delirium, glucose dysregulation, and the use of 
corticosteroids [2, 5–9].
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Physical and neuropsychological impairment 
should be screened for at the time of hospital dis-
charge to guide the procurement of post-acute care 
services (Table 32.2). Physical impairment is com-
mon following critical illness, can be measured 
using a standardized scale, and frequently contrib-
utes to the need for skilled care or acute rehabilita-
tion facility placement. Several validated options 
exist to examine functional status, and specific 
areas of functional abilities, clinically. Cognitive 
impairment is an under-recognized consequence 
of critical illness. In a prospective study of survi-
vors of shock and respiratory failure, Pandharipande 
et al. revealed that 40 % of survivors performed at 
a level consistent with moderate traumatic brain 
injury at 3 months, 26 % performed at a level 
consistent with mild Alzheimer’s disease, and 
these impairments frequently persisted [8]. Given 
its prevalence, providers should screen for cogni-
tive impairment in ICU survivors with suspected 
PICS.  A number of validated screening tools 
exist to identify cognitive impairment, including 
the Mini Mental Status Exam, the Mini-Cog, and 
the Montreal Cognitive Assessment (MoCA). As 
a simple, highly sensitive, and validated test, the 

MoCA is arguably the best screening tool to 
detect mild cognitive impairment in ICU survi-
vors [10]. Psychiatric illness seen in PICS mani-
fests as symptoms of anxiety, depression, or 
post-traumatic stress disorder (PTSD) [14].

�Prevention and Rehabilitation

A growing body of literature supports the use of 
the “ABCDEF” bundle as a potential means to 
mitigate the risk of PICS [15]. The components 
of the ABCDE bundle include the coordination 
of sedation minimization and standardized venti-
lator weaning [16], delirium monitoring, preven-
tion, and management, and early occupational 
and physical therapy [17]. When coupled with 
family engagement and empowerment, the bun-
dle is transformed to the ABCDEF bundle. The 
benefits of an ABCDE bundle include reduced 
duration of delirium, reduced incidence of 
ventilator-associated events, increased ventilator- 
free days, and improved functional outcomes at 
discharge with increased likelihood of return to 
functional independence [16–20].

Table 32.1  Post-intensive care syndrome: diagnosis, prevention, and rehabilitation strategies that can be paired with 
educational efforts to prepare out-patient providers, survivors, and their caregivers about the potential long-term conse-
quences of critical illness

Domain Diagnosis Prevention Rehabilitation

Cognition Use a validated, screening 
test at time of discharge or 
initial follow-up (e.g., 
Montreal Cognitive 
Assessment)

ABCDEF bundle to 
minimize delirium and 
preserve physical function

1. Compensation and 
rehabilitation therapy 
through consultation with 
expert providers
2. Cognitive exercises
3. Prioritize early 
occupational and physical 
therapy

Mental health Use validated screening 
tests to identify symptoms 
of depression, anxiety 
(Hospital Anxiety and 
Depression Scale), or 
post-traumatic stress 
disorder (PTSS-10) [3, 4]

1. ABCDEF bundle
2. ICU diary
3. Avoid hypoglycemia and 
sustained, severe hypoxemia 
as potential strategies to 
prevent long-term 
psychological distress

1. Consultation with 
psychologists and/or 
psychiatrists based on 
symptoms
2. Consideration of 
pharmacologic treatment

Physical function Physical examination, 
including use of 
standardized scoring 
systems, and ancillary 
testing if necessary

ABCDEF bundle, with a 
focus on early occupational 
and physical therapy

1. Continued occupational 
and physical therapy

Abbreviations: PTSS-10 post-traumatic Stress Syndrome 10-Questions Inventory
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�Components of the ABCDEF Bundle

A Recommended Strategy to Mitigate the 
Risk of Post-intensive Care Syndrome

Assess, Prevent, and Manage Pain
•	 Daily assessment with validated scales, 

such as the behavioral pain scale
•	 Prevention and management with goal-

directed treatment for pain
Both Spontaneous Awakening Trials (SAT) and 
Spontaneous Breathing Trials (SBT)

•	 Daily safety screen
•	 Daily sedation interruption and/or minimi-

zation of sedation use to target
•	 Use of sedation scales in goal-directed 

delivery of medications
•	 Daily ventilator weaning attempt

Choice of Analgesia and Sedation
•	 Choice of agent and delivery modality, con-

tinuous versus intermittent
Delirium: Assess, Prevent, and Manage

•	 Daily assessment in all ICU patients
•	 Avoidance or minimization of medications 

that exacerbated delirium

•	 Active management with non-pharmacologic 
and appropriate pharmacologic treatment

Early Mobility and Exercise
•	 Daily exercise regimens, including ambu-

lation as tolerated
Family Engagement and Empowerment

•	 Engage and communicate with families on 
rounds as active participants in patient care

•	 Facilitate family participation with care 
tasks in the ICU (e.g. cleaning, feeding)

To complement the ABCDEF bundle, an effective 
strategy to reduce psychological distress in survi-
vors is the use of the ICU diary [21]. The ICU 
diary has been shown to reduce post-ICU PTSD 
symptoms. Used widely throughout Europe 
(www.icu-diary.org), yet with limited use in the 
United States given traditionally uncoordinated 
care between acute care and post-discharge care, 
an ICU diary is a notebook within which doctors, 
nurses, family members, and patient visitors can 
record, in patient-friendly language, information 
about the patient’s hospital course and messages 
from friends and family. The ICU diary may also 
include pictures of the patient during the course of 

Table 32.2  Clinical strategies to screen for neuropsychological and physical impairment after critical illness

Domain Test Range Score interpretation

Cognition Montreal Cognitive 
Assessment (MoCA) [10]

0–30 Normal (>25)
Impairment:
 � Mild (18–25)
 � Moderate (10–17)
 � Severe (<10)

Depression Hospital Anxiety and 
Depression Scale [3]

0–21 Normal (0–7)
Abnormal (≥8)

Anxiety Hospital Anxiety and 
Depression Scale [3]

0–21 Normal (0–7)
Abnormal (≥8)

Post-traumatic stress 
disorder

Post-Traumatic Stress 
Syndrome 10-Questions 
Inventory (PTSS-10) [4]

0–70 Normal (0–34)
Impaired (≥35)

Physical function Activities of Daily Living 
[11]

0–6 Independence for activities of 
bathing, dressing, toileting, 
transferring, continence, and 
feeding would sum to 6

Physical function, strength Medical Research Council 
examination [12]

0–60 ICU-acquired paresis defined 
as sum score less than 48

Physical function Timed Up and Go Test [13] Time required to 
stand, walk 3 m, 
return, and sit

Longer times (>14 s) 
associated with adverse 
outcomes, including falls

Abbreviations: PTSS-10 post-traumatic Stress Syndrome 10-Questions Inventory
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their illness. Post-discharge, patients review the 
content of the diary with a health care provider as 
a strategy to fill gaps in their memory regarding 
the hospitalization and to realign delusional mem-
ories with an accurate depiction of the illness nar-
rative. Beyond the positive effect that the ICU 
diary can have on the patient’s psychological con-
dition, its use also appears beneficial to family 
members. Because it is increasingly recognized 
that family members of survivors also experience 
lasting psychological effects, known as Post-
Intensive Care Syndrome- Family (PICS-F) [1], 
the ability to mitigate long-term psychological 
distress in caregivers is an important one.

�Evidence Contour

Effective strategies for use in the ICU and post-
discharge are urgently needed to reduce the bur-
den of PICS.

�ICU Follow Up Clinic

While conceptually appealing, the benefits of an 
ICU follow-up clinic have yet to be demonstrated 
[22]. Following discharge from the ICU, primary 
care physicians were historically responsible for 
all follow-up care. Increasingly, however, ICU 
follow-up clinics staffed by pulmonary and criti-
cal care specialists are being established to screen 
for and address symptoms related to PICS. These 
specialized clinics employ a multidisciplinary 
approach with extensive care coordination 
between physical and occupational therapists, 
psychologist and psychiatrists, physical medicine 
and rehabilitation physicians, pulmonary physi-
cians and neurologists. Given the resources 
required to staff such a clinic, systematic research 
is required to identify the optimal staffing struc-
ture and processes that lead to better patient-
centered outcomes.

In the absence of compelling data regarding the 
optimal approach to longitudinally follow survi-
vors after critical illness, the following “best prac-
tice” principles can be applied. First, to address the 

informational needs of survivors and their caregiv-
ers [23], it is critical to increase awareness of PICS 
so as to inform providers of the anticipated chal-
lenges faced by many patients after a critical ill-
ness. Second, this knowledge should facilitate 
discussions between health care providers and the 
patient and their family regarding what they may 
encounter following discharge from an ICU. The 
patient described in the above case may have fol-
lowed up in an intensive care follow-up clinic or 
with his primary care physician. Regardless, dur-
ing clinic visits, a manual to guide and chart the 
progress made during recovery should be devel-
oped and consultations placed with experts to 
attend to the symptoms and impairments identified 
(e.g., physical and occupational therapy, psycholo-
gists and/or psychiatrists, etc.) (Table 32.1).

�Cognitive Rehabilitation

The potential for cognitive rehabilitation as a 
means to improve the lives of survivors of critical 
illness exists, yet requires further study. In a 
small randomized trial of ICU survivors with 
cognitive or physical impairment at discharge, 
subjects randomized to receive cognitive and 
physical rehabilitation in their homes experi-
enced improved executive function at three 
month follow-up compared to control subjects 
[24]. More proximally, cognitive rehabilitation 
initiated in the ICU appears to be feasible [25]. In 
addition to timely referral to rehabilitation 
experts, strategies during the ICU stay and 
beyond should consider incorporating cognitive 
exercise, given the potential for neural plasticity, 
and coping and compensation strategies (e.g. 
memory aids) as means to potentially prevent and 
remediate neuropsychological impairment. Last, 
given the relationship between physical and cog-
nitive function [26, 27], physical therapy has the 
potential to be the most effective means to pre-
serve cognitive function and/or rehabilitate cog-
nitive impairment.

Because long-term impairment may be chal-
lenging to effectively rehabilitate, urgent investi-
gation is also needed to understand how ICU 
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practice can impact long-term health. For exam-
ple, traditional ventilator strategies in ARDS pro-
tocolize oxygenation targets far below normal 
levels. Because hypoxemia has been associated 
with long-term cognitive impairment [6], it is 
plausible that targeting normoxemia in ARDS 
could result in improved long-term outcomes 
[28]. Through careful design of future clinical tri-
als, the opportunity exists to better understand the 
long-term effects of critical care interventions so 
as to optimize both short- and long-term outcomes 
and reduce the burden of PICS.
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