OBSERVATIONAL STUDY

Post-Intensive Care COVID Survivorship Clinic:

A Single-Center Experience

OBIJECTIVES: Patients discharged from the ICU post-COVID-19 pneumonitis
may experience long-term morbidity related to their critical illness, the treatment
for this and the ICU environment. The aim of this study was to characterize the
cognitive, psychologic, and physical consequences of COVID-19 in patients
admitted to the ICU and discharged alive.

DESIGN: Prospective cohort study.

SETTING: Post-intensive care syndrome (PICS) follow-up clinic at Tallaght
University Hospital, a tertiary referral center with a 16-bed mixed medical-surgical
ICU, including critical care physicians, a psychologist, a physiotherapist, and a
research nurse.

PATIENTS: Patients who had been admitted to the ICU in our tertiary referral
center with COVID-19 pneumonitis 6 months earlier.

INTERVENTIONS: None.

MEASUREMENTS AND MAIN RESULTS: A total of 22 patients attended the
6-month PICS follow-up clinic following admission to ICU with COVID-19 pneu-
monitis. Mean grip strength was low at the 6-month follow-up at 24.1 pounds (sb
9.8) with a minimally active median metabolic equivalent (MET) of 970 METs/wk
(interquartile range, 0-7,794 METs/wk). Only 59% of patients were independent
with regard to their activities of daily living. Eight of 14 patients (57%) had returned
to work by 6 months post-ICU discharge. Their mean Intensive Care Psychological
Assessment Tool (IPAT) score was 6.6 (sp 4.6) with a Post-Traumatic Stress
Disorder Checklist for Diagnostic and Statistical Manual of Mental Disorders-
5th Edition (PCL-5) score of 21.1 (sp 17.5) and a mean Montreal Cognitive
Assessment (MoCA) score of 24 (spb 8.4); suggestive of mild cognitive impair-
ment. In a multivariable regression model, only Acute Physiology and Chronic
Health Evaluation Il score was significantly independently associated with MoCA
score as a cognitive PICS outcome (beta-coefficient, —1.6; sg, 0.6; p = 0.04).
None of the predictor variables were significantly independently associated with
IPAT and PCL-5 as psychologic outcomes, nor with International Physical Activity
Questionnaire-Short Form as a physical PICS outcome.

CONCLUSIONS: In this single-center prospective cohort study, we found that patients
have a high burden of physical and psychologic impairment at 6 months following ICU
discharge post-COVID-19 pneumonitis; in many cases requiring specialist referrals for
long-term input. We advocate for increased resources for this much needed follow-up
multidisciplinary intervention for an ever-growing population of patients.

KEY WORDS: cognition; COVID-19; intensive care unit survivorship; physical
activity; post-intensive care syndrome; post-traumatic stress disorder

term morbidity related to their critical illness, the treatment for this
and the ICU environment. The post-intensive care syndrome (PICS) is
defined by new or worsening physical, mental, and neurocognitive disorders
that negatively affect daily functioning and quality of life in survivors of critical

P atients who survive a prolonged stay in the ICU may experience long-
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illness (1). An expanded definition also includes fac-
tors such as osteopenia, metabolic and endocrine dys-
function, vulnerability, sleep disorders, chronic pain,
and fatigue (2). There is also a higher risk of death for
ICU survivors in the years following discharge, as well
as reduced quality of life compared with matched con-
trols (3). PICS multidisciplinary follow-up clinics for
ICU survivors are becoming increasingly available and
have been shown to have promising results on mental
outcomes (4), although published data in this field
are still limited with two randomized controlled tri-
als showing no improvement in patient outcomes with
PICS follow-up interventions (5, 6). Inconsistency and
heterogeneity between different PICS clinic processes,
therefore, lead to difficulty in assessing the subsequent
impact/outcomes and effectiveness of these processes.

COVID-19 is an acute viral infection that causes se-
vere respiratory failure and which the World Health
Organization has declared as a global pandemic since
March 2020. More than 230 million infected cases
globally have been confirmed to date (7). In patients
affected by COVID-19, symptoms may persist over
prolonged periods, with symptoms for more than
12 weeks defined as “post-COVID-19 syndrome” or
“long COVID? Patients discharged from the ICU have
been found to have a high prevalence of chronic lung
changes, anxiety, depression, post-traumatic stress dis-
order (PTSD), ICU-related neuromyopathy, and other
physical and cognitive impairments associated with a
prolonged critical care stay (8-10). This has therefore
led to increased interest in and increased need for a
PICS follow-up system to help patients to move back
into the community and to understand the long-term
course of PICS after COVID-19 infection.

Our aim was therefore to establish a PICS follow-up
clinic for patients who had been admitted to the ICU
in our institution with COVID-19 pneumonitis.

METHODS

PICS Follow-Up Clinic—Study Design,
Population, and Setting

We performed a prospective cohort study through
establishing a PICS follow-up clinic at Tallaght
University Hospital in October 2020 for patients who
had been admitted to the ICU in our institution with
COVID-19 pneumonitis at the start of the pandemic
6 months earlier. Ethical approval was achieved in
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advance of study commencement from the St. James’
Hospital/Tallaght University Hospital Joint Research
Ethics Committee (JREC Reference Number: 2020-06
Chairman Action [07]) and all study subjects signed
written informed consent prior to inclusion in the
study. Our clinic was staffed by consultant and trainee
critical care physicians, a psychologist, a physiother-
apist, and a critical care research nurse. Our aim in
following up this cohort of patients was to charac-
terize the cognitive, psychologic, and physical conse-
quences of COVID-19 in patients admitted to the ICU
and discharged alive. We wished to identify contrib-
uting factors to abnormalities identified in cognitive,
psychologic, and physical functioning. Where such
abnormalities were found, referrals to specialist med-
ical services as well as community psychology and re-
habilitation services were made.

Study Outcomes

Using the ICU electronic patient record (IntelliSpace
Critical Care & Anesthesia Information System), we
prospectively recorded the demographic features, pre-
morbid state, and comorbidities of patients admit-
ted to the ICU with COVID-19 pneumonitis. We
also recorded the patients’ ICU course, including use
of mechanical ventilation, proning, and continuous
renal replacement therapy (CRRT). Patients were
treated with prone ventilation for 16 hours per day
(16.00-10.00), after which they were returned to su-
pine position for 8 hours by the proning team and then
reproned again the following day if persistent hypox-
emic respiratory failure present with a Pao_/F1o, (P/F)
ratio less than 150, an F10, greater than 0.6, and a pos-
itive end-expiratory pressure greater than 14cm H,O.
In addition, we recorded the ICU pharmacological
therapies used for each patient, including sedatives,
neuromuscular blockers, vasopressors, anti-microbial
agents, and corticosteroids. ICU admission laborato-
ries were recorded, including inflammatory markers
such as C-reactive protein (CRP), procalcitonin, in-
terleukin-6 (IL-6), ferritin, troponin, and p-dimer. In
the PICS clinic, follow-up laboratories were recorded,
and measures of cognitive function, self-report meas-
ures of psychologic functioning, and tests of physical
functioning at 6 months post-ICU discharge were
administered. The Montreal Cognitive Assessment
(MoCA) was used to provide a global measure of
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cognitive function. The Intensive Care Psychological
Assessment Tool (IPAT) was used to screen for psy-
chologic distress. The Post-Traumatic Stress Disorder
Checklist for Diagnostic and Statistical Manual of
Mental Disorders, 5th Edition (DSM-5) (PCL-5) was
used to screen for the presence and severity of PTSD
symptoms. The Patient Health Questionnaire-9 (PHQ-
9) was used to screen for the severity of depression
symptoms and the General Anxiety Disorder-7 (GAD-
7) was used to screen for signs of general anxiety. The
Fatigue Severity Scale (FSS) was used to measure pa-
tient fatigue. Physical functioning was measured using
the ICU Mobility Scale, the International Physical
Activity Questionnaire-Short Form (IPAQ-SF), grip
strength, and the 6-minute walk test.

Statistical Analysis

Demographic and clinical characteristics are reported
as counts and percentages or means and sps. Medians
and interquartile ranges (IQRs) were utilized for nonpa-
rametric data. We used chi-square tests to assess for sig-
nificant differences between patients who had and had
not returned to work by 6 months post-ICU discharge
with regard to categorical variables (sex, ethnicity, social
support, and occupation pre-ICU). The Mann-Whitney
U test was used to assess for significant differences be-
tween proned and unproned patients with regard to non-
parametric continuous variables. Our primary outcome
were linear multivariable regression models that assessed
the impact of clinical and demographic factors on PICS
symptomatology; with MoCA score as a cognitive PICS
outcome, IPAT and PCL-5 as psychologic PICS out-
comes and IPAQ-SF (metabolic equivalents [METs]/wk)
as a physical PICS outcome, respectively. All analyses
were performed using IBM SPSS Statistics, Version 26.

RESULTS

Baseline Demographics

Approximately 60% of our ICU beds were occupied by
COVID-19 positive patients during the first wave of the
COVID-19 pandemic. Thirty-two patients were admit-
ted to our ICU with COVID-19 pneumonitis during the
study period. Ofthese patients, 25 were discharged home
alive. Two patients subsequently passed away posthospi-
tal discharge and one patient was lost to follow-up as
they were of no fixed abode and could not be contacted
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to return to the clinic. A total of 22 patients attended
the 6-month PICS follow-up clinic following admission
to ICU in Tallaght University Hospital with COVID-19
pneumonitis from March 2020 to April 2020 (Table 1).
Our rate of follow-up was therefore 96% (22/23 available
patients who were alive posthospital discharge following
COVID-19 pneumonitis) for this study. The majority of
these patients were male and obese. The most common
comorbidities were hypertension, diabetes mellitus, and
ischemic heart disease.

ICU Admission Course

The median ICU and hospital length of stay was 21 days
(IQR, 2-75 d; Supplemental Table S1, http://links.lww.
com/CCX/A991) and 37 days (IQR, 8-130 d), respec-
tively. Ninety-one percent patients underwent invasive
mechanical ventilation during their ICU admission and
55% were proned. The median duration of proning was
two sessions (IQR, 0-17). Almost a quarter of the overall
COVID-19 pneumonitis cohort required CRRT during
the ICU admission and 14% had a pulmonary embolism.

TABLE 1.

Baseline Demographics Result

Mean age (sp), yr 52.4 (15)
Male (%) 15/22 (68)
Mean height (sp), cm 172.5 (11.3)
Mean body mass index (sbp), kg/m? 31.4 (7.6)
Mean weight (sp), kg 92.6 (20.2)
Ethnicity, n/n available for analysis (%)
Irish 16/22 (73)
Eastern European 1/22 (5)
Asian 5/22 (23)
Comorbidities, n/n available for analysis (%)
Diabetes 5/22 (23)
Obesity 12/22 (55)
Hypertension 11/22 (50)
Smoking 3/22 (14)
Chronic obstructive pulmonary disease 0/22 (0)
Asthma 3/22 (14)
Ischemic heart disease 3/22 (16)
Congestive heart failure 0/22 (0)
Alcohol excess 1/22 (5)
Mean frailty score (sb) 2.6 (0.6)
www.ccejournal.org 3
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Median cumulative daily doses of propofol, fentanyl,
midazolam, dexmedetomidine, and morphine were high
by comparison with previous reports for ventilated ICU
patients. More than half of the patients required muscle
paralysis for a median of 3 days (IQR, 0-25 d). Fifty-five
percent of the patients experienced proning complica-
tions. The most common complications were ulcers,
neuropathic pain, paresthesia, and foot drop.

PICS Follow-Up Clinic

Laboratory Data. There was no significant difference in
patient hemoglobin and serum creatinine between ICU
admission and the PICS follow-up clinic 6 months later
(Table 2). Inflammatory markers including CRP, procal-
citonin, IL-6, ferritin, lactate dehydrogenase, n-dimer,
and fibrinogen were all significantly lower at the PICS
follow-up clinic compared with their values at ICU ad-
mission (p < 0.05). Mean low-density lipoprotein had
significantly increased from 1.4 to 2.8 mmol/L between
ICU admission and the PICS follow-up clinic (p < 0.05).

Physical Measures. Eighty-six percent of patients at
the PICS clinic (n = 19) had returned to their base-
line level of mobility, while 14% (n = 3) were rely-
ing on a new mobility aid since their discharge from
hospital (Table 3). Ninety-six percent of the cohort
(n = 21) had been independently mobile prior to ICU
admission with COVID-19 pneumonitis. Patients
walked an average of 359 meters during the 6-minute

TABLE 2.
Laboratory Data

walk test (compared with a healthy population average
of 571 meters [11]) with an average highest Borg Rating
of Perceived Exertion score of 2 indicating a “slight”
amount of breathlessness on exertion (12). Eighty-six
percent (n = 19) had no oxygen desaturation during
the 6-minute walk test. Nine percent of patients (n =
2) were using ambulatory oxygen that required an in-
crease in support to maintain oxygen saturations and
one patient declined oxygen therapy.

Mean grip strength was relatively low at 24.1 pounds
(sp 9.8 pounds) (13) with a low median MET of 970
METs/wk (IQR, 0-7,794 METs/wk) based on the
IPAQ-SF (14). Three patients (14%) reported health-
enhancing physical activity active physical activity lev-
els greater than 3,000 METs/wk. Nine patients (41%)
reported minimally active physical activity levels greater
than 600 METs/wk. Ten patients (46%) had physical ac-
tivity levels per week defined as inactive by the IPAQ-SE.

Eleven patients (50%) were referred to a community-
based pulmonary rehabilitation program due to low
levels of exercise tolerance. Three patients (14%) were
referred to the ambulatory oxygen clinic due to ongoing
oxygen desaturation on exertion. Six patients (27%) were
referred for outpatient musculoskeletal physiotherapy
review given shoulder dysfunction from proning (1 = 3),
foot weakness (1 = 2), and back/hip pain (n = 1) follow-
ing discharge from the ICU. Two patients (9%) required
ongoing physiotherapy including neuro, aquatic, and
musculoskeletal rehabilitation.

At 6-mo Post-Intensive Care

Laboratory Parameter, At Admission
mean (sb) toICU
Hemoglobin, g/dL 12.8 (2.1)
Creatinine, mmol/L 4 (72)
C-reactive protein, mg/L 147.9 (94.3)
Procalcitonin, ng/mL 6 (7.4)
Interleukin-6, pg/mL 282.9 (77)
Ferritin, ug/L 1,699 (1,491)
Lactate dehydrogenase, U/L 530.7 (314.3)
Troponin, ng/L 49.2 (51.5)
p-dimer, pg/mL 3(1.5)
Low-density lipoprotein, mmol/L 4 (0.8)
High-density lipoprotein, mmol/L 8 (0.3)
Fibrinogen, g/L 1(1.1)

Syndrome Follow-Up Clinic

13.5 (2.1) > 0.05
81 (31.5) > 0.05
3.8 (2.2) <0.05

<0.01 (0) <0.05
4.6 (2) <0.05

85 (82.9) <0.05
197.1 (45.1) <0.05

40.4 (57.5) >0.05
0.4 (0.2) <0.05
2.7 (1.2) <0.05
1.4 (0.4) <0.05
3.7 (0.8) <0.05

4 www.ccejournal.org

May 2022 « Volume 4 ¢« Number 5



Observational Study

TABLE 3.

Physical measure Result

Mean ICU Mobility Scale score, sb 9.8 (0.4)

Mean grip strength (sp), kg 24.1 (9.8)

Mobility type, n/n available for analysis (%)
Independent 18/22 (82)
Crutches 1/22 (5)
Rollator 1/22 (5)
Walking frame 2/22 (9)
Mean 6-min walk test (sp), meters 359.4 (122.1)
Mean lowest Borg Scale reading (sp)  0.48 (0.9)
Mean highest Borg Scale reading (sp) 2(1.8)

Median highest Sao,? (IQR), %
Median lowest Sao,? (IQR), %

Median metabolic equivalents

97.8 (96-100)
93.4 (96-100)
970 (0-7,794)

per week (IOR)

Physical activity type, n/n available for analysis (%)
High 4/22 (18)
Moderate 8/22 (36)
Low 10/22 (16)

Borg = Borg Rating of Perceived Exertion, IOR = interquartile

range, Sao, = arterial oxygen saturation.

?Oxygen saturations reported include both those measured on
room air and on supplemental oxygen therapy for patients who
were dependent on this (n = 2).

Psychosocial Assessment. Only 59% of patients were
independent with regard to their activities of daily liv-
ing (Table 4). Eight of 14 patients (57%) had returned to
work by 6 months post-ICU discharge. Neither sex (y* =
0.16; p = 0.69), ethnicity (%> = 1.11; p = 0.29), social sup-
port (> = 2.68; p = 0.26), nor occupation pre-ICU (x> =
1.90; p = 0.39) was significantly associated with return
to work post-ICU discharge. The mean MoCA score for
patients attending the 6 months PICS follow-up clinic
was 24 (sp 8.4), which is suggestive of mild cognitive
impairment (15). They had a mean FSS score of 36.1 (sp
16.4) (16). Participants had a mean PHQ-9 score of 7.8
(sp 7.4), that is, indicative of a mild level of depression
(17). The mean score on GAD-7 was 5.8 (sp 6.1) indi-
cating mild anxiety (18). Their mean IPAT score was 6.6
(sD 4.6); scores of above 7 on this tool are considered
to be “at risk” (19). Mean PCL-5 score of 21.1 (sp 17.5)
was below the cutoff score of 33 suggesting subthreshold
PTSD signs on aggregate (20). There was no significant
correlation between the change in inflammatory mark-
ers from ICU admission to clinic assessment and any of

Critical Care Explorations

the physical or psychologic measurements taken during
the clinic assessment (Supplemental Table S2, http://
links.lww.com/CCX/A991).

Multivariable Regression Model for PICS
Outcomes

In a multivariable model including age, sex, body mass
index (BMI), ethnicity, diabetes, hypertension, smok-
ing, frailty score, ICU length of stay, Acute Physiology
and Chronic Health Evaluation (APACHE) II score, ad-
mission Sequential Organ Failure Assessment (SOFA)
score, admission P/F ratio, and the total number of
proning sessions, only APACHE II score was signifi-
cantly independently associated with MoCA score as
a cognitive PICS outcome (beta-coefficient, —1.6; SE,
0.6; p = 0.04). None of the predictor variables were
significantly independently associated with IPAT and
PCL-5 as psychologic outcomes, nor with IPAQ-SF as
a physical PICS outcome (Table 5).

Given our relatively small sample size, we ran an ad-
ditional multivariable regression analysis with a smaller
number of predictor variables, including risk factors of
key interest such as ICU length of stay and proning, as
a sensitivity analysis to assess the effect of this smaller
model on the PICS outcomes in question. In a multi-
variable model including age, sex, BMI, ethnicity, ICU
length of stay, APACHE II score, admission SOFA score,
and the total number of proning sessions, only APACHE
IT score was significantly independently associated with
MoCA score as a cognitive PICS outcome (beta-coethi-
cient, —1.1; SE, 0.5; p = 0.04). None of the predictor vari-
ables were significantly independently associated with
IPAT and PCL-5 as psychologic outcomes, nor with
IPAQ-SF as a physical PICS outcome (Supplemental
Table S3, http://links.lww.com/CCX/A991).

DISCUSSION

In this single-center prospective cohort study, we estab-
lished a PICS follow-up clinic at 6 months post-ICU for
patients who survived COVID-19 pneumonitis. The
majorities of patients in our cohort were male, obese,
and had medical comorbidities including hypertension,
diabetes mellitus, and ischemic heart disease. The ma-
jority of patients underwent invasive mechanical ven-
tilation during their admission and 59% were proned.
Only APACHE II score was a significant predictor vari-
able for risk of a lower MoCA score as a PICS cognitive

www.ccejournal.org 5
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TABLE 4.

Psychologic, Social, and Cognitive Assessment

Psychosocial assessment Result

Social

Type of support for activities of daily living, n/n with data available (%)

Independent
Assistance
Dependent
Type of occupation, n/n with data available (%)
Full-time employment
Retired
Student
Number who have returned to work postdischarge
Cognitive
Mean Montreal Cognitive Assessment score (sp) (range)
Psychologic
Mean Fatigue Severity Scale score (sp) (range)

Mean Patient Health Questionnaire-9 score (sp) (range)

Mean Generalized Anxiety Disorder Assessment-7 score (sp) (range)
Mean Intensive Care Psychological Assessment Tool score (sp) (range)
Mean Post-Traumatic Stress Disorder Checklist for DSM-5 score (sb) (range)

13/22 (59)
7/22 (32)
2/22 (9)

14/22 (74)
6/22 (27)
2/22 (11)
8/14 (57)

24 (8.4) (0-29)

36.1 (16.4) (0-36.1)
8 (7.4) (0-25)
8 (6.1) (0-21)
6 (4.6) (0-19)
21.1 (17.5) (4-71)

DSM-5 = Diagnostic and Statistical Manual of Mental Disorders, bth Edition.

outcome at the 6-month PICS clinic follow-up; in
keeping with other large prospective observational co-
hort studies showing that higher illness severity scores
such as APACHE II were associated with worse long-
term cognitive outcomes for patients postcritical ill-
ness (21, 22). Our 6-month follow-up PICS clinic data
showed that patients have a high burden of physical
and psychologic impairment following ICU discharge
post-COVID-19 pneumonitis; in many cases requir-
ing specialist medical, psychologic, and rehabilitation
referrals for long-term input.

Our results reflect a growing body of evidence show-
ing that survivors of ICU admission for COVID-19
pneumonitis have significant physical, psychologic, and
cognitive impairments requiring medium- to long-term
specialist follow-up in up to 48% of cases (23). Despite
this, prior to the COVID-19 pandemic, only 30% of ICUs
in the United Kingdom and no ICUs in Ireland pro-
vided outpatient follow-up (24). Although randomized
controlled trial data in this field have been limited with
no strong evidence for benefit from PICS clinics, obser-
vational data suggests a clear benefit; with multidiscipli-
nary teams associated with longitudinal improvements

6 www.ccejournal.org

in patient outcomes at 2.5-month intervals (25). A recent
meta-analysis showed that post-ICU follow-up mod-
els focusing on physical therapy were associated with
fewer depression symptoms and better mental health-
related quality of life scores, while post-ICU follow-up
models that focused on psychologic or medical man-
agement interventions were associated with fewer PTSD
symptoms in the medium term (4). No clear guidelines
currently exist to guide how PICS clinics should be struc-
tured in terms of professionals, patient eligibility, timing,
and duration of follow-up and criteria for specialist re-
ferral (2). There is also a potential important role for the
PICS clinic in improving the transition from in-hospital
care to community management, particularly with re-
gard to interoperability of information sharing (26). We
had the opportunity to address this through early written
communication with patient primary care physicians di-
rectly following the PICS clinic, often supplemented with
verbal communication as needed. Another potential ben-
efit to PICS clinics is to facilitate patient return to work
following recovery from COVID-19 infection, given
that joblessness is common post-ICU admission (27).
Follow-up of ICU survivors decreased the annual health

May 2022 « Volume 4 ¢« Number 5
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TABLE 5.

Multivariable Regression Models for Effect of Clinical and Demographic Variables on
Post-Intensive Care Syndrome Outcomes

Montreal Intensive Care Post-Traumatic International

Cognitive Psychological Stress Disorder Physical Activity
Post-Intensive Care Assessment Assessment Checklist for Questionnaire-Short
Syndrome Outcome Score Tool Score DSM-5 Score Form Score
Predictor B (sE) B (se) o) B (sE) o)
Age 0.36 (0.18) 0.1 -0.03 (0.15) 0.87 -0.5(0.5) 0.37 39.7 (67.8) 0.58
Sex 9.25 (7.7) 0.28 -3.9 (6.5) 0.57 22.6 (23.9) 0.38 -2,941 (2,882) 0.34
Body mass index -0.09 (0.5) 0.86 0.01(0.37) 0.98 -1.8(1.3) 0.21 96.8 (163.2) 0.57
Ethnicity -732 (4.7) 0.18 2.5 (3.3) 0.47 -1.1 (13.1) 0.94 -1,045(1,460) 0.5
Diabetes 7 (10.7) 0.56 -4.6(8) 0.58 10.8 (27.1) 0.7 -1,875 (3,540) 0.5
Hypertension 1(5.9) 0.86 -2.1(4.7) 0.67 -15.9 (15.6) 0.35 3,496 (2,076) 0.14
Smoking 9 (7.2) 0.61 4.4 (6) 0.49 -12.8 (20.3) 0.55 1,998 (2,672) 0.48
Frailty score -0.87 (6.5) 0.9 -0.66 (5.8) 0.91 5 (19.5) 0.68 -—2,943 (2,586) 0.29
ICU length of stay 0.18 (0.25) 0.5 -0.09 (0.2) 0.91 0.06 (0.76) 0.94 —43 (98) 0.68
Acute Physiology and Chronic  —1.6 (0.6)  0.04 -0.32 (0.5) 0.56 -0.6 (4.1) 0.23 -51.6 (228) 0.83

Health Evaluation Il score
Admission Sequential Organ 0.32 (1.5) 0.84 -0.7(1.2) 0.57 -5.4(4.1) 0.23 1.3 (525) 1.00
Failure Assessment score

Admission Pao,/Fio, ratio -0.5(0.29) 0.14 0.35(0.25) 0.2 0.5 (2.8) 0.87 -69.9 (110) 0.55
Total proning sessions 0.18 (0.98) 0.87 0.01 (0.84) 0.99 0.5 (2.8) 0.87 -42.6 (373.8) 0.91

DSM-5 = Diagnostic and Statistical Manual of Mental Disorders, bth Edition.

cost by 60-65% in a single center due to decreased cost of
care per patient if they required readmission in the year
post-ICU stay (28).

The strength of our study is to prospectively describe
the burden of physical, psychologic, and cognitive need
of a group of ICU survivors at 6 months postadmission
for COVID-19 pneumonitis from the first wave of the
global pandemic. We have described the demographic,
clinical, biochemical, and rehabilitation status of a grow-
ing group of patients with clear medium- and long-term
needs in the wake of an ongoing pandemic and a disease
whose long-term effects are still being fully elucidated at
present. We provided multidisciplinary team outpatient
follow-up for ICU survivors for the first time in our aca-
demic tertiary referral center and plan to follow-up this
group again in 6 months’ time for ongoing input. We
provided timely referrals for these patients to specialist
and community teams as a result of these 6-month clinic
assessments as well as early written communications for
patient primary care physicians.

Critical Care Explorations

Limitations to our study include patient loss to fol-
low-up in some cases despite best efforts to maintain
communication by the clinic research nurse coordi-
nator and medical team. Our sample size was relatively
small, and we did not have baseline cognitive, psycho-
logic, and physical measurements for these patients to
compare with the results of our first PICS follow-up
clinic. However, we have used epidemiological data
where appropriate to guide patient progress in this re-
gard. We also recognize that patients treated very early
during the COVID-19 pandemic likely received signit-
icantly different care to the current standard of care for
ICU management of COVID-19 pneumonitis and that
this may have affected the PICS outcomes observed.
At present, we are only resourced to provide PICS fol-
low-up for COVID-19 survivors every 6 months due
to availability of all members of the multidisciplinary
team. We are not yet able to extend the PICS clinic to
non-COVID ICU survivors but aim to do so if our
ongoing results from further follow-up clinics at 6

www.ccejournal.org
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months intervals continue to show benefit in terms of
patient outcomes and health system utilization.

CONCLUSIONS

In this single-center prospective cohort study, we
established a PICS follow-up clinic at 6 months
post-ICU for patients who survived COVID-19 pneu-
monitis. Our 6-month follow-up PICS clinic data
showed that patients have a high burden of physical
and psychologic impairment following ICU discharge
post-COVID-19 pneumonitis; in many cases requir-
ing specialist medical, psychologic, and rehabilitation
referrals for long-term input. We eagerly await the
results of our 12-month PICS follow-up clinic and ad-
vocate for increased resources for this much needed
follow-up multidisciplinary intervention for an ever-
growing population of patients.

1 Department of Critical Care, Tallaght University Hospital,
Dublin, Ireland.

2 Department of Nephrology, Hospital Clinic de Barcelona,
Barcelona, Spain.

3 Department of Psychology, Tallaght University Hospital,
Dublin, Ireland.

4 Department of Physiotherapy, Tallaght University Hospital,
Dublin, Ireland.

5 School of Psychology at Trinity College Dublin, Dublin,
Ireland.

Supplemental digital content is available for this article. Direct
URL citations appear in the printed text and are provided in the
HTML and PDF versions of this article on the journal’s website
(http://journals.lww.com/ccejournal).

The authors have disclosed that they do not have any potential
conflicts of interest.

For information regarding this article, E-mail: yvkelly@tcd.ie

REFERENCES

1. Needham DM, Davidson J, Cohen H, et al: Improving long-term
outcomes after discharge from intensive care unit: Report from
a stakeholders’ conference. Crit Care Med 2012; 40:502-509

2. Rousseau AF, Prescott HC, Brett SJ, et al: Long-term outcomes
after critical iliness: Recent insights. Crit Care 2021; 25:108

3. Cuthbertson BH, Roughton S, Jenkinson D, et al: Quality of life
in the five years after intensive care: A cohort study. Crit Care
2010; 14:R6

4. Rosa RG, Ferreira GE, Viola TW, et al: Effects of post-ICU fol-
low-up on subject outcomes: A systematic review and meta-
analysis. J Crit Care 2019; 52:115-125

5. Cuthbertson BH, Rattray J, Campbell MK; et al; PRaCTICal
study group: The PRaCTICalL study of nurse led, intensive

8 www.ccejournal.org

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

care follow-up programmes for improving long term outcomes
from critical illness: A pragmatic randomised controlled trial.
BMJ 2009; 339:b3723

Walsh TS, Salisbury LG, Merriweather JL, et al; RECOVER
Investigators: Increased hospital-based physical rehabilitation
and information provision after intensive care unit discharge:
The RECOVER Randomized Clinical Trial. JAMA Intern Med
2015; 176:901-910

Coronavirus Resource Centre: Johns Hopkins University &
Medicine COVID-19 Dashboard. 2021. Available at: https://
coronavirus,jhu.edu/map.html. Accessed October 10, 2021

Wu X, Liu X, Zhou Y, et al: 3-month, 6-month, 9-month, and
12-month respiratory outcomes in patients following COVID-
19-related hospitalisation: A prospective study. Lancet Respir
Med 2021; 9:747-754

Morin L, Savale L, Pham T, et al: Four-month clinical status of
a cohort of patients after hospitalization for COVID-19. JAMA
2021; 325:15625-15634

Martillo M, Dangayach N, Tabacof L, et al: Postintensive care
syndrome in survivors of critical illness related to coronavirus
disease 2019: Cohort study from a New York City critical care
recovery clinic. Crit Care Med 2021; 49:1427-1438
Casanova C, Celli BR, Barria P, et al; Six Minute Walk Distance
Project (ALAT): The 6-min walk distance in healthy subjects:
Reference standards from seven countries. Eur Respir J2011;
37:150-156

Williams N: The Borg Rating of Perceived Exertion (RPE)
scale. Occup. Med 2017, 67:404-405

Gilbertson L, Barber-Lomax S: Power and pinch grip strength
recorded using the hand-held Jamar® dynamometer and B+L
hydraulic pinch gauge: British normative data for adults. Br J
Occup Ther 1994; 57:483-488

The International Physical Activity Questionnaire Group. IPAQ
Research Committee Guidelines for Data Processing and
Analysis of the International Physical Activity Questionnaire
(IPAQ)-Short and Long Forms. 2005. Available at: http//www.
ipag.ki.se/scoring.pdf. Accessed January 11, 2021
Nasreddine ZS, Phillips NA, Bédirian V, et al: The Montreal
Cognitive Assessment, MoCA: A brief screening tool for mild
cognitive impairment. J Am Geriatr Soc 2005; 53:695-699
Krupp LB, LaRocca NG, Muir-Nash J, et al: The fatigue se-
verity scale. Application to patients with multiple sclerosis
and systemic lupus erythematosus. Arch Neurol 1989;
46:1121-1123

Kroenke K, Spitzer RL, Williams JB: The PHQ-9: Validity of
a brief depression severity measure. J Gen Intern Med 2001;
16:606-613

Spitzer RL, Kroenke K, Williams JB, et al: A brief measure
for assessing generalized anxiety disorder: The GAD-7. Arch
Intern Med 2006; 166:1092-1097

Wade DM, Hankins M, Smyth DA, et al: Detecting acute dis-
tress and risk of future psychological morbidity in critically ill
patients: Validation of the intensive care psychological assess-
ment tool. Crit Care 2014; 18:519

Blevins CA, Weathers FW, Davis MT, et al: The posttraumatic
stress disorder checklist for DSM-5 (PCL-5): Development
and initial psychometric evaluation. J Trauma Stress 2015;
28:489-498

May 2022 « Volume 4 ¢« Number 5


http://journals.lww.com/ccejournal
mailto:yvkelly@tcd.ie
https://coronavirus.jhu.edu/map.html
https://coronavirus.jhu.edu/map.html
http//www.ipaq.ki.se/scoring.pdf
http//www.ipaq.ki.se/scoring.pdf

Observational Study

21.

22.

23.

24,

Yao L, Li VY, Yin R, et al: Incidence and influencing factors of
post-intensive care cognitive impairment. Intensive Crit Care
Nurs 2021, 67:103106

Calsavara AJC, Costa PA, Nobre V, et al: Factors associated
with short and long term cognitive changes in patients with
sepsis. Sci Rep 2018; 8:4509

O'Brien H, Tracey MJ, Ottewill C, et al: An integrated multidis-
ciplinary model of COVID-19 recovery care. IrJ Med Sci2021;
190:461-468

Griffiths JA, Barber VS, Cuthbertson BH, et al: A national
survey of intensive care follow-up clinics. Anaesthesia 2006;
61:950-955

Critical Care Explorations

25.

26.

7.

28.

Lasiter S, Oles SK, Mundell J, et al: Critical care follow-up
clinics: A scoping review of interventions and outcomes. Clin
Nurse Spec 2016; 30:227-237

Zilahi G, O'Connor E: Information sharing between intensive
care and primary care after an episode of critical illness; A
mixed methods analysis. PLoS One 2019; 14:e0212438
Khandelwal N, Hough CL, Downey L, et al: Prevalence, risk
factors, and outcomes of financial stress in survivors of critical
illness. Crit Care Med 2018; 46:e530-e539

Snell KP, Beiter CL, Hall EL, et al: A novel approach to ICU
survivor care: A population health quality improvement project.
Crit Care Med 2020; 48:e1164—e1170

www.ccejournal.org 9



