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ABSTRACT... Objective: To determine the frequency and spectrum of post-intensive care syndrome (PICS) in survivors of
critical illness at a tertiary care hospital of Pakistan. Study Design: Cross-sectional study. Setting: Intensive Care Unit (ICU) of
the Sindh Institute of Urology and Transplantation, Karachi, Pakistan. Period: November 2022 to July 2023. Methods: Critical
illness survivors aged 18-75 years and discharged from intensive care units ICUs were analyzed. PICS was defined as new or
worsening problem(s) in physical, cognitive, or mental health status arising after critical illness and persisting beyond acute
care hospitalization. Montreal Cognitive Assessment (MoCA), Patient Health Questionnaire-9 (PHQ-9), Generalized Anxiety
Disorder-7 (GAD-7), and Clinical Frailty Scale (CFS) were used to evaluate cognitive, psychiatric, and physical impairments.
Results: There were 91 patients, with a median age of 40 years (IQR = 23 - 48). Physical impairment was observed in 49.4%
of patients, whereas cognitive impairment was found in 67%, and psychiatric impairment (based on PHQ-9 scores of 5 or
greater and GAD-7 scores of 5 or greater) was observed in 49.4% and 45.0% of patients, respectively. Overall, the frequency
of PICS was found to be 84.6% in our study, and the frequency of patients with impairment in 1, 2, or 3 domains was 33%,
14.3%, and 37.4%, respectively. Conclusion: PICS is a highly prevalent syndrome in survivors of critical illness. Shock is a

statistically significant risk factor for PICS. Cognitive impairment appears to be the most common domain of PICS.
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INTRODUCTION

Post-Intensive Care Syndrome (PICS) is a new or
worsening problem(s) in physical, cognitive, or
mental health status arising after a critical illness
and persisting beyond acute care hospitalization.'
Overall, the incidence of PICS is around 50%,
but the incidence of cognitive, psychiatric, and
physical impairments may be as high as 78%,
62%, and 64%, respectively, in survivors of
critical illness.?® In addition to these three inter-
related domains of PICS, there are many other
significant health problems that frequently and
adversely affect critical illness survivors like
fatigue, malnutrition, reduced lung function, poor
sleep, and an inability to adapt to social roles.®

The Society of Critical Care Medicine (SCCM)
has recently reaffirmed the core domains of PICS,
including physical, cognitive, and mental health,

Critical lliness, Cognitive Impairment, Intensive Care Unit, Post-intensive Care Syndrome, Shock.

along with social health/return to social roles.
In addition, SCCM has strongly recommended
identifying PICS proactively and seeking
proactive guidance in managing different and
broad-ranging domains of PICS.® Thus, with an
ever-increasing population of survivors of critical
illness, especially those with risk factors for PICS, it
is imperative to look after them, with standard and
recommended tools holistically. Post-discharge
care of survivors of critical iliness is sub-optimal,
as there are neither dedicated clinics nor specified
doctors. During this immediate post-discharge
period, suffer from increased vulnerability to
further deterioration, repeated hospitalization(s),
and even death. Despite its high frequency, there
is no healthcare facility/department to diagnose
PICS. Thus, identifying PICS is the first step that
may lead to proper management of PICS by the
relevant healthcare teams. The purpose of the
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study was to determine the frequency and the
spectrum of PICS in critical illness survivors.

METHODS

This was a cross-sectional study conducted
in ICUs of the Sindh Institute of Urology and
Transplantation, Karachi, Pakistan, from
November 2022 to July 2023. The sample size
of 91 was calculated using open epi software
based on the anticipated frequency of psychiatric
impairment as 62%*, with a margin of error
of 10% and 95% confidence level. We used
purposive consecutive sampling technique.
Approval from Ethical Review Committee (SIUT-
ERC-2023/A-425) (Dated January 2, 2023)
was obtained. Inclusion criteria were critical
illness survivors aged 18-65 years, stayed and
discharged from ICU after a minimum period of
24 hours. Patients unwilling to be part of the study
were excluded. Informed and written consents
were obtained from all study cases. PICS was
defined as a new or worsening impairment in
the physical, cognitive, or psychiatric domain.
Impairment in any one of these domains was
considered as PICS.” Survivors of critical illness
were defined as patients who required intensive
care unit admission for a period above 24 hours
and were discharged home. Cognitive impairment
was labeled if the MoCA score was less than
26. Depression was identified by Patient Health
Questionnaire-9 (PHQ-9) with scores above 4.8
Anxiety was identified using Generalized Anxiety
disorder-7 (GAD-7) scores above 4.%'° Physical
disability was labeled if Clinical Frailty Scale
(CFS) score was above 4.

We contacted the patient using the available
phone number in the electronic database
and took verbal consent after explaining the
objectives of our research. A visit of the enrolled
patient was sscheduled on the date and time of
his/her convenience. The researchers physically
examined and interviewed the participants of the
study. The comprehensive proforma, including
the GAD-7, PHQ-9, and MoCA questionnaires,
were filled out as per the information provided by
the participants.

All the data was secured and entered into
IBM-SPSS Statistics, version 26.0. Normality

distributed of continuous variables like age, scores
of MoCA, PHQ-9, and GAD-7 were checked and
represented as mean and standard deviation or
median and inter-quartile range (IQR). Categorical
variables such as gender, CFS, education level,
risk factors, and comorbidities were presented as
frequencies and percentages. A p-value of < 0.05
was considered statistically significant.

RESULTS

In a total of 91 patients, the median age was 40
years (23-48). There were 58 (63.7%) patients
who were male. Hypertension was the most
frequent comorbidity, noted in 34 (37.4) patients.
Overall, the frequency of PICS was found to be
77 (84.6%). Table-l is showing comparison of
demographics and clinical characteristics of
survivors with respect to critical illness.

The mean length of ICU stay was 4.88+6.61 days,
whereas the mean length of hospital stay was
11.49+8.33 days. The frequencies of pre-existing
mental health problems and pre-existing frailty
were 14.2% and 13.1%, respectively (Table-Il).

The median pre- and post-morbid CFS were 3
(IQR=3.0-4.0) and 4 (IQR=4.0-5.0) respectively.
Physical impairment, in the form of CFS>4 was
observed in 49.4% of patients, whereas cognitive
impairment (MoCA <26) was found in 67%, and
psychiatric impairment (based on PHQ-9 = 5 and
GAD-7 = 5) was observed in 49.4% and 45.0%
of the patients. In our study, and the frequency of
patients with 1,2 or 3 domains was 33.0%, 14.3%,
and 37.4%, respectively (Table-Ill).

DISCUSSION

Our study showed a higher frequency of e PICS
when compared to others.2 This may genuinely
relate to patients’ conditions or slow recovery, but
it may also be due to several other factors, such
as earlier timing of the follow-up (within the first
month versus later), a lack of formal education
in most of our study population, and previously
under-recognized impairments that became
apparent immediately after discharge from the
ICU. In a recent study'?, the highest incidence of
PICS was 64% at a 1-year follow-up.
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Characteristics :c;tzl) PIC&; I;;e)sent PICﬁ ﬁ’/?)s ent P-Value
18-40 45 (49.4) 35 (38.4) 10 (10.9)
Ag (years) 41-65 46 ( (50.5) 42 (46.1) 4 (4.3) 0.074
Males 58 (63.7) 46 (50.5) 12 (13.1)
Gender Females 33 (36.3) 31 (34.0) 2 (2.1) 0.063
Married 59 (64.8) 57 (62.6) 2(21)
Marital Status Never married 22 (24.2) 14 (15.3) 8 (8.7) <0.001
Previously married 10 (11.0) 6 (6.5) 4 (4.3)
None 39 (42.9) 29 (31.8) 10 (10.9)
. Prima 16 (17.6) 16 (17.5) -
Education Matrioolation 14 (15.4) 14 (15.3) i 0.033
Graduation or higher 22 (24.2) 18(19.7) 4 (5.4)
Pre-morbid employment Employed 38 (41.8) 30 (32.9) 8 (8.7) 0.204
status Unemployed 53 (58.2) 47 (51.6) 4 (4.3) '
Post-morbid employment ~ Employed 20 (22.0) 14 (15.5) 6 (6.5) 0073
status Unemployed 71 (78) 63 (69.2) 8 (8.7) '
Diabetes 15 (16.5) 15 (16.4) 0 (0) 0.115
Hypertension 34 (37.4) 32 (35.1) 2(2.1) 0.052
Heart disease 6 (6.6) 6 (6.5) - 0.585
o Lung Disease 6 (6.6.0) 6 (6.5) - 0.585
Co-Morbidities Arthritis 10 (11.0) 10 (10.9) - 0.351
Renal disease
(excluding dialysis) 26 (28.6) 24 (26.3) 2 (2.1) 0.335
On Hemodialysis 16 (17.6) 14 (15.3) 2 (2.1) 1.000
Table-l. Demographics and clinical characteristics of survivors of critical illness (N=139)
Variables Total | PICSProsent  PICSAbsent g,
Mean length of ICU stay in days (SD) 4.88 (6.61) 5.06 (7.02) 3.86 (3.57) 0.290
Mean length of hospital stay in days (SD) 11.49 (8.33) 11.84 (8.85) 9.57 (4.25) 0.458
Pre-existing mental health problems 13 (14.2) 13 (14.2) - 0.206
Adequate social support 20 (21.9) 6 (17.5) 4 (4.3) 0.499
Pre-existing frailty 12 (13.1) 10 (10.9) 2 (2.1) 1.000
CFS 2 36 (39.6) 30 (32.9) 6 (6.5)
CFS 3 19 (20.9) 15 (16.4) 4 (4.3)
Pre-morbid CFS CFS 4 26 (28.6) 22 (24.1) 4 (4.3) 0.675
CFS 5 8 (8.8) 8 (8.7) -
CFS 6 2 (2.2) 2 (2.1) -
CFS 2 8 (8.8) 2 (2.1) 6 (6.5)
CFS 3 6 (6.6) 4 (4.3) 2 (2.1)
. CFS 4 32 (35.2) 30 (32.9) 2 (2.1)
Post-morbid CFS CFS 5 24 (26.4) 20 (21.9) 4(43) <0.001
CFS 6 19 (20.9) 19 (20.8) -
CFS7 2 (2.2) 2 (2.1) -
< 26 61 (67.0) - -
MoCA score >26 30 (33.0) 20 (21.9) 10 (10.9) 0.002
PHQ-9 Score Less than 5 46 (50.6) 33 (36.2) 4 (15.3) <0.001
(depression) 5 or more 45 (49.4) 43(47.2) - '
GAD-7 score Less than 5 50 (55) 36 (39.5) 4 (15.3) <0.001
(anxiety) 5 or more 41 (45) 41 (45.0) - '
Table-1l. Comparison of outcome variables respect to presence of PICS (N=139)
SD: standard deviation, CFS: clinical frailty score, IQR: Interquartile range
MoCA: Montreal Cognitive Assessment, PHQ: Patient Health Questionnaire
GAD: Generalised Anxiety Disorder Assessment, PICS: post intensive care syndrome
Professional Med J 2024;31(06):932-937. 934
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Domain Risk Factor PICS Present PICS Absent P-Value
For Cognitive Impairment
. Present 61 (67.0) 10 (10.9)
4
Sepsis Absent 16 (17.5) 4 (4.3) 0.499
. , present 55 (60.4) 10 (10.9)

R tory Fail 1.
espiratory Faflure absent 22 (24.1) 4 (4.3) 000
present 25 (18.6) -
hock .
Shoc absent 52 (57.1) 14 (15.3) 0.009

. - Yes 37 (40.6) 6 (6.5)
Mech I tilat 72
echanical ventilation No 40 (43.9) 8 (8.7) 0.720
For Psychiatric Impairment
Pre-existing mental Yes 13 (14.2) 0(0) 0.099
health problems No 64 (70.3) 14 (15.3) '
. Yes 61 (67.0) 10 (10.9)
Adequate social support No 16 (17.5) 443) 0.499
For Physical Impairment
. . Yes 10 (10.9) 2 (2.1)
Pre- frailt 1.
re-morbid fraity No 67 (73.6) 12 (13.1) 000

Table-lll. Association of risk factors with PICS

PICS: post intensive care syndrome

The early follow-up may have contributed to a
higher incidence in our study. Calculating the
incidence of PICS is inherently difficult due to
the unknown premorbid status of the patients
and the inevitable reliance on recalling patients’
baseline functional status by the patients or their
attendants. Although the “Society of Ciritical
Care Medicine (SCCM)” has recommended a
timeframe of 2-4 weeks for the evaluation of
PICS, many studies have evaluated long-term
outcomes, about 6 to 12 months after discharge
from the ICU.

Education appears to be a significant contributing
factor to PICS, and higher education seems
to lower the likelihood of PICS."” We could not
evaluate all risk factors of PICS in our study
population, as factors like delirium, APACHE
scores (or other severity of illness scores), and
sedation with benzodiazepines versus other
drugs' are not routinely documented. However,
we found shock to be a statistically significant
risk factor for PICS. Shock is significantly
associated with cognitive impairment?, although
a recent study found no association.” Although
hypertension was found to be the most common
comorbidity, it did not reach statistical significance
for PICS. A larger sample size might confirm the
association between hypertension and PICS.

About 50% of the study population were frail with
a CFS score of 5 or higher after discharge from
the hospital.’¢ It is higher than other studies
Bagshaw et al the reason may be the higher
premorbid CFS (median CFS =3).°* The CFS
scoring was based on a CFS classification tree
that adds to the validity of our CFS scoring."”

When discussing PICS, “Montreal Cognitive
Assessment (MOCA)” score of less than 26 and
“Patient Health Questionnaire-9 (PHQ-9)” and
“Generalized Anxiety Disorder-7 (GAD-7)” scores
of 5 or more were considered indicative of PICS.
As MOCA could not be assessed before the iliness
for obvious reasons, and objective assessments
of depression and anxiety were also not possible
premorbid, it is uncertain whether this was a new
finding. This may have contributed to the higher
prevalence of PICS in our population. Frailty
is assessed by the CFS as it encompasses the
functionality of the patient as a person, and not
just individual organ function. PHQ-9 and GAD-
7 were used as their validated translations in the
Urdu language were available.'

Post-intensive care syndrome is a prevalent
but under-recognized problem in developing
countries, and there was a need to study this
subject in our population. The follow-up after
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discharge from the hospital is usually done by 4. Desai SV, Law TJ, Needham DM. Long-term

non-ICU physicians who may not be aware of complications pfcrltlcal care. Critical Care Med. 2011;

: . 39(2):371-9. doi:10.1097/CCM.0b013e3181fd66e5

the full spectrum of PICS, its risk factors, and

optimal management. We conducted this study 5 Griffiths J, Hatch RA, Bishop J, Morgan K, Jenkinson

to highlight the high frequency of PICS in our C, Cuthbertson BH, et al. An exploration of social and

lati economic outcome and associated health-related
population.

quality of life after critical iliness in general intensive

L . . care unit survivors: A 12-month follow-up study. Crit

This is the first study to address PICS in our care. 2013; 17(3):1-12. doi:10.1186/cc1274g y

population, designed based on validated scales

and data obtained within the stipulated time frame 6. Mikkelsen ME, Still M, Anderson BJ, Bienvenu OJ,

of one month post-discharge from the hospital. Brodsky MB, Brummel N, et al. Soclety of Critical Care

There are a few limitations in our studv. includin Medicine’s international consensus conference

. ) Y’ g on prediction and identification of long-term

the lack of education among the participants. The impairments after critical illness. Crit Care Med. 2020;

premorbid status of the patients was evaluated 48(11):1670-9. doi:10.1097/CCM.0000000000004586

subjectively and could not be validated. For this - Nasreddine ZS. Phillios NA. Bédirian V. Charb
: : . asreddine ZS, Phillips NA, Bédirian V, Charbonneau
reason, there was a (.:ham.:e of m.lscaICUIatmg S, Whitehead V, Collin |, et al. The Montreal Cognitive

the frequency of new impairments in our study Assessment, MoCA: A brief screening tool for mild

population. cognitive impairment. J Am Geriatr Soc. 2005 Apr;

53(4):695-9. doi:10.1111/j.1532-5415.2005.53221.x

CONCLUSION . -

PICS i highl lent svndrome in . 8. Kroenke K, Spitzer RL, Wiliams JB. The PHQ[]9:
> 1S a highly prevalent syndrome In Survivors Validity of a brief depression severity measure. J Gen

of critical iliness. Shock is a statistically significant Intern Med. 2001; 16(9):606-13. doi: 10.1046/j.1525-

risk factor for PICS. Cognitive impairment appears 1497.2001.016009606.x

to be the most common domain of PICS. )

9. Spitzer RL, Kroenke K, Williams JB, Léwe B. A brief
measure for assessing generalized anxiety disorder:

CONFLICT OF INTEREST The GAD-7. Arch Intern Med. 2006; 166(10):1092-7.

The authors declare no conflict of interest. doi: 10.1001/archinte.166.10.1092

SOURCE OF FUNDING 10. Ahmad.S, Hussai-n S., Shah FS, Akhtar F Urdu

This research recsived no specific arant from an translation and validation of GAD-7: a screening and
. ) _p g . y rating tool for anxiety symptoms in primary health

funding agency in the public, commercial, or not- care. J Pak Med Assoc. 2017; 67(10):1536-40.

for-profit sectors.

Copyright© 22 Feb, 2024. 11. Rockwood K, Theou O. Using the clinical frailty scale

in allocating scarce health care resources. Can
Geriatr J. 2020; 23(3):210. doi:10.5770/cgj.23.463

REFERENCES © 9

1. Needham DM, Davidson J, Cohen H, Hopkins RO, 12. Geense WW, Zegers M, Peters MA, Ewalds E, Simons
Weinert C, Wunsch H, et al. Improving long-term KS, Vermeulen H, et al. New physical, mental, and
outcomes after discharge from intensive care cognitive problems 1 year after ICU admission:
unilt': Report from a s'takehc>.lders cop.ference. a prospective multicenter study. American journal
Critical Care Med. 2012; 40(2):502-9. doi:10.1097/ of respiratory and critical care medicine. 2021 Jun
CCM.0b013e318232da75 15;203(12):1512-21.

2. Marra A, Pandharipande PP Girard TD, Patel MB, 13. Tejero-Aranguren J, Martin RGM, Poyatos-Aguilera
Hughes CG, Jackson JC, et al. Co-occurrence of ME, Morales-Galindo |, Cobos-Vargas A, Colmenero
post-intensive care syndrome problems among M. Incidence and risk factors for postintensive care
406 survivors of critical illness. Crit Care Med. 2018; syndrome in a cohort of critically ill patients. Rev
46(9):1393. doi:10.1097/CCM.0000000000003218 Bras Ter Intensiva. 2022 Nov 4; 34(3):380-385. doi:

. . ) 10.5935/0103-507X.20220224-pt

3. Pandharipande PP, Girard TD, Jackson JC, Morandi

A, Thompson JL, Pun BT, et al. Long-term cognitive 14 zampieri FG, Iwashyna TJ, Viglianti EM, Taniguchi LU,

impairment after critical illness. New Eng J Med. 2013;
369(14):1306-16. doi: doi:10.1056/NEJMoa1301372

Viana WN, Costa R, et al. Association of frailty with
short-term outcomes, organ support and resource

Professional Med J 2024;31(06):932-937.

936



Post-Intensive Care Syndrome (PICS)

15.

16.

use in critically ill patients. Intensive Care Med. 2018
Sep; 44(9):1512-20. doi: 10.1007/s00134-018-5342-2
Kalaiselvan MS, Yadav A, Kaur R, Menon A, Wasnik
S. Prevalence of frailty in ICU and its impact on
patients’ outcomes. Indian J Crit Care Med. 2023 May;
27(5):335-341. doi: 10.5005/jp-journals-10071-24456.

Bagshaw SM, Stelfox HT, McDermid RC, Rolfson DB,
Tsuyuki RT, Baig N, et al. Association between frailty
and short- and long-term outcomes among critically
ill patients: A multicentre prospective cohort
study. Can Med Assoc J. 2013; 186(2):E95-E102.

17.

doi: 10.1503/cmaj.130639.

Theou O, Pérez-Zepeda MU, van der Valk AM, Searle
SD, Howlett SE, Rockwood K. A classification tree
to assist with routine scoring of the Clinical Frailty
Scale. Age Ageing. 2021; 50(4):1406-11. doi: 10.1093/
ageing/afab006

AUTHORSHIP AND CONTRIBUTION DECLARATION

No. Author(s) Full Name

1 Syed Hussain Azhar Rizvi  Critical

Contribution to the paper

revisions,

Author(s) Signature

DH

Drafting,

Responsible for data.

2  Fakhir Raza Haidri
3 Mujtaba Hassan

4  Syeda Shaheera Zaidi

Concept and Designing, Proof
reading, Critical revisions.
Concept and Designing, Proof
reading, Critical revisions.
Literature review, Data analysis,
Discussion.

Faiffis

o

937

Professional Med J 2024;31(06):932-937.



