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Discharge of dependent patients directly from
the intensive care units after a critical illness:
a single-center retrospective cohort study
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Abstract. — OBJECTIVE: This study aimed
to determine the mortality and predictive factors
affecting mortality of patients discharged direct-
ly from the intensive care unit (ICU) at the third-
and sixth-month post-discharge. Additionally, it
assessed the rate of hospital readmissions with-
in 30 days post-discharge and the satisfaction
level of family members with post-ICU care.
PATIENTS AND METHODS: In this single-cen-
ter, retrospective, observational cohort study, de-
pendent patients discharged directly from the
ICU between July 1, 2019, and July 1, 2022, were
included. Data on patients’ demographics, rea-
sons for admission, pre-existing diseases, length
of ICU stay, advanced clinical interventions, dis-
charge destination, physiological status on dis-
charge, readmission within 30 days, and clinical
outcomes and mortality at the third- and sixth-
months post-discharge were collected.
RESULTS: The study included 240 patients, rep-
resenting 45.8% of all patients discharged direct-
ly from the ICU. Of these, 122 were discharged to
their homes, and 118 to intermediate care units in-
termediate care units (IMCUs). The mean age was
71 years [interquartile range (IQR): 22.8]. Among
the patients, 113 (47.1%) were readmitted with-
in 30 days post-discharge, and 23 (20.35%) were
re-hospitalized. The overall mortality rate in the
third and sixth months was 25.4% and 32.5%, re-
spectively. Logistic regression identified age, re-
admission within 30 days, and Glasgow Outcome
Scale-Extended (GOS-E) at discharge as predic-
tive factors for short-term and long-term mortali-
ty. Patients discharged to IMCUs had significantly
higher long-term mortality. Family members of pa-
tients discharged to their homes had significantly
higher satisfaction with post-ICU care (p=0.002).
CONCLUSIONS: Discharging patients direct-
ly from the ICU to their homes may yield better
outcomes in selected patients compared to dis-
charging to IMCUs. This approach may also en-
able more efficient use of hospital resources and
reduce ICU occupancy and associated costs.
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Introduction

The survival rate of critical patients has im-
proved because of the advances in intensive care
unit (ICU) management over the last few decades.
Discharge from the ICU involves a complex deci-
sion-making process, primarily due to the difficul-
ty of optimizing post-ICU care, especially when
it comes to dependent patients. Traditionally, pa-
tients have been transferred from the ICUs to reg-
ular hospital wards once they no longer require
intensive treatment or monitoring. However, hospi-
tals have operated at nearly full capacity in recent
years, and the wards mainly accept patients from
emergency services and polyclinics. Thus, it takes
time to free up beds in the wards for patients to be
transferred from the intensive care unit, resulting
in more extended lengths of stay, an increased risk
of nosocomial infections, and higher patient costs.

Recently, there has been an increased interest in
clinical studies on the direct discharge of patients
from ICUs to their homes without first being trans-
ferred to wards'"*. A recent meta-analysis revealed
that discharging patients from the ICUs directly
to their homes yielded somewhat better outcomes
than discharging them to hospital wards’. Howev-
er, the evidence on the superiority of discharging
patients from the ICUs directly to their homes to
discharging them to hospital wards is inconclusive.

In this context, this study assessed critically ill
patients discharged directly to their homes or inter-
mediate care units (IMCUs) without being trans-
ferred to hospital wards in terms of demographics
and clinical characteristics. In parallel, this study’s
objective is primarily to determine the mortality
of patients discharged directly from the ICU in the
third and sixth months after discharge and the pre-
dictive factors affecting mortality, and secondarily
to assess the rate of readmissions to the hospital
within 30 days after discharge and the satisfaction
level of family members with the post-ICU care.
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Patients and Methods

Population and Sample

The population of this single-center, retro-
spective, observational cohort study consisted of
326 dependent patients discharged directly from
a level 3 adult ICU with 134 mixed (medical and
surgical) beds to their homes or IMCUs between
July 1, 2019, and July 1, 2022. Patients who have
been discharged directly from the ICUs but did
not need continuous care at home or in medi-
cal intensive care units (MICU), whose family
members could not be reached or refused to be
interviewed, or were unable to provide coherent
responses, as well as patients who had recurrent
hospitalizations in the same intensive care unit
and were transferred from other hospitals were
excluded from the study. In the end, the study
group consisted of 240 patients.

Data Collection

The patients discharged directly from the ICU
were determined by screening the admission
registry of 6,625 patients admitted to ICUs. The
medical records of patients determined to have
been discharged directly from the ICU were ob-
tained from the hospital’s electronic database. In
addition, patients’ caregivers were called to in-
quire about their medical progress within 30 days,
three months, and six months after discharge.

Patients’ demographic characteristics, includ-
ing age, gender, reasons for admission, pre-ex-
isting diseases, disease severity based on Acute
Physiology and Chronic Health Evaluation II
(APACHE II)- and Sequential Organ Failure As-
sessment (SOFA)- scores assessed during the first
24 hours in the ICU, length of stay, advanced clin-
ical interventions received in the ICU, including
vasoactive medications, mechanical ventilation,
and continuous renal replacement therapy, dis-
charge destination, i.e., home or IMCU, physio-
logical status on discharge based on the need for
tracheostomy, home-care ventilator, and/or percu-
taneous endoscopic gastrostomy (PEG), etc., re-
admission to hospital within 30 days of discharge,
and outcomes on the third and sixth months after
discharge were recorded. The Extended Glasgow
Outcome Scale (GOS-E) was used to evaluate
patients’ neurological status upon discharge and
three and six months after discharge. Additional-
ly, family members were asked to rate their satis-
faction level with post-ICU care using a numeric
rating scale ranging from 1 (extremely dissatis-
fied) to 10 (extremely satisfied).
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Discharge Criteria

MICUs are institutional centers where patients
receive routine nursing care accompanied by their
caregivers under the supervision of a physician
who visits them periodically. Patients with a tra-
cheostomy, patients requiring a home ventilator
or needing oxygen supplementation, and patients
who need brief periods of non-invasive mechani-
cal ventilation are allowed to stay in MICUs. Pa-
tients who require vasopressors, continuous drug
infusions, or intermittent venous hemodialysis
are not accepted. Patients whose general status is
impaired while in the MICU are transferred to the
nearest hospital’s emergency department. MICUs
provide care for the patients, training on caregiv-
ing, and facilitate the adaptation of the family
members to their patients’ new physical status.

According to the discharge policy of the ICU
subject to this study, a home ventilator, a porta-
ble airway suction device, an airbed, and enteral
nutritional products are provided to the patients
depending on their needs. If the patients are to be
discharged directly to their homes, their family
members receive training in the ICU on caregiving.
The patients whose family members prefer their pa-
tients to be discharged to an IMCU and receive pro-
fessional support there rather than being discharged
to their homes are transferred to an IMCU. Family
members are provided with the necessary medical
supplies and receive training on caregiving as their
patients are discharged from MICU. At discharge,
patients are given medical advice and explained
potential problems after discharge, and their fam-
ily members are advised on what to do in case said
problems occur and when to reapply to a hospital.
All patients included in this study were discharged
from the ICU via the same procedure.

Statistical Analysis

Statistical analyses were carried out using the
SPSS 23.0 (Statistical Package for the Social Sci-
ences for Windows, Version 23.0, IBM Corp., Ar-
monk, NY, USA) software package. Continuous
variables were expressed as mean+tstandard devi-
ation (SD) or median [interquartile range, (IQR)]
values, whereas categorical variables were ex-
pressed as numbers (n) and percentages (%). The
Kolmogorov-Smirnov test was used to assess the
normality assumption for the continuous variables.
Continuous data were compared using the student’s
t-test and Mann-Whitney U test for parametric and
nonparametric variables, respectively. Categorical
data were compared using Pearson’s Chi-square
test and Fisher’s exact test in cases where the sam-
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ple size was less than 5. Kaplan-Meier curves were
used to demonstrate survival data. The indepen-
dent risk factors for mortality were identified us-
ing multivariable logistic regression analysis. The
odds ratios (OR) with 95% confidence intervals
(CI) were estimated. Probability (p) statistics <0.05
were deemed to indicate statistical significance for
all comparisons.

Results

Baseline Demographic and Clinical
Characteristics of the Study Group

The patients discharged directly from the ICU
were determined by screening the admission reg-

istry of 6,625 patients admitted to ICUs between
July 1, 2019, and July 1, 2022. The overall direct
discharge rate was 16.5% for all survivors. The
study cohort consisted of 326 patients discharged
from ICUs in need of care, constituting 45.8%
of all directly discharged patients. Of these 326
patients, 240 who met the inclusion criteria were
included in the study (Figure 1). The mean age of
the study group, of which 52.9% was male, was
71 (IQR: 22.8) years. Of the 240 patients, 223
(92.9%) had at least one pre-existing disease on
admission. The rate of patients discharged di-
rectly to their homes or IMCUs was 50.8% and
49.2%, respectively. The demographics and clin-
ical characteristics of the study group are shown
in Table 1.

6625 Patients admitted to the ICUs
from July 1, 2019 to July 1, 2022

i

Patients excluded based on disposition

385 Discharged directly home, In good
health condition

3596 Transferred to the wards
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Figure 1. Flowchart showing patient selection for analyses.
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Table I. Demographic and clinical characteristics of patients
(n=240).

Variables Results
Age (yrs)®* 71 (22.8)
Gender®

Female 113/47.1

Male 127/52.9
Route of admission

Emergency department 176/73.3

Ward 64/26.7
Length of stay in ICU (days)* 28 (55.8)
Total hospital stay (days)® 30 (56.5)
Number of pre-existing diseases

0 17/7.1

1 95/39.6

2 82/34.2

>3 46/19.2
GCS on admission 8(5)
APACHE Ila Score 17 (7.8)
SOFA Scorea 4(1)
Requirement of ALS®

MV 172/71.7

Vasoactive agent infusion 80/33.3

CRRT 32/13.3
Physiological status on discharge®

Tracheostomy (T) 101/42.1

Home-care ventilator (H) 49/20.4

PEG (P) 119/49.6

T+P 80/33.3

T+H+P 43/17.9
Discharge destination®

Home 122/50.8

IMCU 118/49.2
GCS on dischargea 11 (5)
GOSEa

Discharge 503)

3 months 44

6 months 4(3)
Previous ICU admission® 93/38.8
Readmission within 30 days® 113/47.1
Mortality®

<3 months 61/25.4

<6 months 78/32.5

*median (IQR); °n/%; yrs: years; n: number; %: percentage; ICU:
intensive care unit; IQR: Interquartile Range; GCS: Glasgow
Coma Scale; APACHE II: Acute Physiology and Chronic Health
Evaluation; SOFA: Sequential Organ Failure Assessment Score;
ALS: Advanced Life Support; MV: Mechanical ventilation;
PEG: Percutaneous endoscopic gastrostomy; GOSE: Extended
Glasgow Outcome Score; IMCU: Intermediate long-care unit.
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Clinical Outcomes

Pulmonary causes were the most common rea-
son for ICU admissions, accounting for 25% of
ICU admissions and 37% of readmissions within
30 days of discharge (Figure 2).

Of 240 patients, 113 (47.1%) were readmitted
to the hospital within 30 days of discharge from
ICU. The number of patients with pre-existing
comorbidities (p=0.010) who received adjuvant
concurrent chemoradiation therapy (CCRT) while
in ICU (p=0.008), who were discharged with a
home-care ventilator (p=0.001), and who were
discharged with a home-care ventilator along
with a tracheostomy and PEG (p=0.003) was sig-
nificantly higher in patients who were readmitted
to the hospital within 30 days of discharge from
ICU than in other patients. Additionally, patients
readmitted to the hospital within 30 days of dis-
charge from ICU had significantly lower Glasgow
Outcome Scale-Extended (GOS-E) scores on
discharge (p=0.020) and a significantly higher
number of previous ICU admissions (p<0.001).
The three- and 6-month mortality rates were also
significantly higher in readmitted patients than
in others (p<0.001) (Table II). There was no sig-
nificant difference between patients discharged
directly to their homes or IMCUs in terms of re-
admission to the hospital within 30 days of dis-
charge from the ICU (p=0.528).

The overall mortality of the study cohort in
the third and sixth months was 25.4% and 32.5%,
respectively. The six-month mortality rate in pa-
tients discharged directly to an IMCU was 67.9%.
The distribution of the mortality rates of the over-
all study group and subgroups by the discharge
destination is shown in Figure 3. Non-survivors
were significantly older than survivors (p<0.001)
and had significantly lower GOS-E scores on dis-
charge (p<0.001). Additionally, the rate of those
with two or more comorbidities (p=0.030 and
p=0.040, respectively) and who were previously
admitted to ICU (p=0.020 and p=0.010, respec-
tively) was significantly higher among patients
with three- and six-month mortality than in survi-
vors (Table I1I).

Assessment of Mortality Predictors

The results of the multivariate logistic regres-
sion analysis conducted to determine the vari-
ables with a prognostic value to predict three-
and six-month mortality after ICU discharge are
shown in Table IV. Accordingly, age (OR: 1.073;
95% CI: 1.042-1.105), GOS-E on discharge (OR:
0.626; 95% CI: 0.480-0.818), and readmission to
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Figure 2. Causes of admission to the ICU (A) and readmission within 30 days of ICU discharge (B).

Table Il. Demographic and clinical characteristics of patients readmitted within 30 days after ICU discharge.

Variables Readmission (+) Readmission (-) P
(n=113) (n=127)
Age (yrs)* 71 (22) 70 (21) 0.237¢
Gender®
Female 49/43.4 64/50.4 0.276"
Male 64/56.6 63/49.6
Length of stay in ICU (days)* 32 (53) 22 (58) 0.279*
Total hospital stay (days)® 32 (56) 25 (55) 0.309*
Number of pre-existing diseases®
0 4/3.5 13/10.2
1 37/32.7 58/45.7
2 46/40.7 36/28.3 0.010%
>3 26/23.0 20/15.7
Requirement of ALS®
MV 78/69.0 94/74.0 0.392°
Vasoactive agent infusion 41/36.3 39/30.7 0.360P
CRRT 22/19.5 10/7.9 0.008**
Physiological status on discharge®
Tracheostomy (T) 50/44.2 51/40.2 0.522F
Home-care ventilator (H) 33/29.2 16/12.6 0.001%*F
PEG (P) 57/50.4 62/48.8 0.802°
T+P 40/35.4 40/31.5 0.522F
T+H+P 29/25.7 14/11.0 0.003#
Discharge destination®
Home 55/48.7 67/52.8 0.528"
IMCU 58/51.3 60/47.2
GCS on discharge® 11 (5) 11 4) 0.090¢
GOSE on discharge® 4(2) 503) 0.020% %%
Previous ICU admission® 62/54.9 31/24.4 <0.001**#
Mortality®
<3 months 41/36.3 20/15.7 <0.001**#
<6 months 51/45.1 27/21.3 <0.001**#

*median (IQR); "n/%; yrs: years; n: number; %: percentage; ICU: intensive care unit; IQR: Interquartile Range; GCS: Glasgow
Coma Scale; ALS: Advanced Life Support; MV: Mechanical ventilation; PEG: Percutaneous endoscopic gastrostomy; GOSE:
Extended Glasgow Outcome Score; IMCU: Intermediate long-care unit; *p<0.01 very significant; **p<0.001 extremely
significant; ***p<0.05 statistically significant; “Mann-Whitney U test; PChi-square test.
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Figure 3. Kaplan-Mayer curves for the 6-month mortality of the full cohort (A) and sub-cohorts (B).

Table Ill. Data of survivors and non-survivors during the post-ICU period.

Variables =3 months =6 months
Survivors Non-survivors P Survivors Non-survivors P
(n=179) (n=61) (n=162) (n=78)
Age (yrs)* 68 (22) 80 (18) <0.001%* 66 (21) 79 (17) <0.001**
Gender®
Female 84/46.9 29/47.5 0.934F 75/46.3 38 (48.7) 07255
Male 95/53.1 32/52.5 87/53.7 40 (51.3) '
Length of stay in ICU (days)* 28 (56) 28 (53) 0.749* 28 (56) 28.5 (50) 0.902¢
Total hospital stay (days)* 30 (56) 30 (57) 0.8160a 30 (56.3) 31 (56) 0.828"
Number of pre-existing diseases®
0 17/9.5 ---- 0.030**p 16/9.9 1/1.3 0.040%*¢
1 74/41.3 21/34.4 66/40.7 29/37.2
2 55/30.7 27/44.3 54/33.3 28 /35.9
>3 33/18.4 13/21.3 26/16.0 20/25.6
Requirement of ALS®
MV 130/72.6 42/68.9 0.572° 120/74.1 52/66.7 0.233F
Vasoactive agent infusions 57/31.8 23/37.7 0.402¢ 49/30.2 31/39.7 0.144#
CRRT 24/13.4 8/13.1 0.954° 21/13.0 11/14.1 0.808°
Physiological status on discharge®
Tracheostomy (T) 78/43.6 23/37.7 0.423° 71/43.8 30/38.5 0.430°
Home-care ventilator (H) 36/20.1 13/21.3 0.841° 33/20.4 16/20.5 0.980°
PEG (P) 85/47.5 34/55.7 0.266° 74/45.7 45/57.7 0.080°
T+P 62/34.6 18/29.5 0.463P 56/34.6 24/30.8 0.559¢
T+H+P 32/17.9 11/18 0.9788 29/17.9 14/17.9 1.000P
Discharge destination®
Home 100/55.9 22/36.1 0.008%**F 97/59.9 25/32.1 <0.001**
IMCU 79/44.1 39/63.9 65/40.1 53/67.9
GCS on discharge® 11 (6) 11 (2.5) 0.167 11 (6) 10 (3) 0.050°
GOSE on discharge® 503) 4(2) <0.001** 5(2.3) 4 2.0 <0.001**
Previous ICU admission® 62/34.6 31/50.8 0.020%*¢ 54/33.3 39/50.0 0.010%**F
Readmission within 30 days® 72/40.2 41/67.2 <0.001*F 62/38.3 51/65.4 <0.001*F

*median (IQR); °n/%; yrs: years; n: number; %: percentage; I[CU: intensive care unit; IQR: Interquartile Range; GCS: Glasgow
Coma Scale; APACHE II: Acute Physiology and Chronic Health Evaluation; SOFA: Sequential Organ Failure Assessment Score;
ALS: Advanced Life Support; MV: Mechanical ventilation; PEG: Percutaneous endoscopic gastrostomy; IMCU: Intermediate
long-care unit; GOSE: Extended Glasgow Outcome Score; *p<0.001 extremely significant; **; p<0.05 statistically significant;
***p<(0.01 very significant; “Mann-Whitney U test; PChi-square test.
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Table IV. Multivariate logistic regression model to predict 3 and 6-month mortality after ICU discharge.

Variables Mortality <3 months Mortality <6 months
95% CI 95% CI
Odds Lower P Odds Lower P
Ratio Upper Ratio Upper
Age 1.073 1.042 1.105  <0.001 1.069 1.040 1.099 <0.001
Number of pre-existing 1.068 0.689 1.656 0.768 1.134 0.746 1722 0.557
diseases (0-1 vs. >2)
Discharge destination 1.560 0.772 3.153 0.216 2.492 1.270 4.891 0.008
(IMCU vs. Home)
GOSE on discharge 0.626 0.480 0.818 0.001 0.600 0.465 0.775 <0.001
Previous ICU admission 1.055 0.516 2.160 0.883 1.135 0.567 2269  0.721
Readmission within 30 days 2.741 1.310 5.736 0.007 2.760 1.362 5.597 0.005

IMCU: Intermediate long-care unit; GOSE: Extended Glasgow Outcome Score; ICU: Intensive Care Unit.

the hospital within 30 days after discharge (OR:
2.741; 95% CI: 1.310-5.736) were determined as
predictive factors for short-term (3-month) and
long-term (6-month) mortality. There was no sig-
nificant difference between patients discharged
from the ICU directly to their homes or MIC-
Us in short-term mortality (OR: 1.560; 95% CI:
0.772-3.153). However, the number of patients
with long-term mortality was significantly higher
in patients discharged from ICU directly to the
IMCU than those discharged from ICU directly
to their homes (OR: 2.492; 95% CI: 1.270-4.891).

Assessment of the Post-ICU Care

The mean satisfaction score of family members
with post-ICU care was 6.5. Satisfaction scores
<6 were considered low satisfaction, and satisfac-
tion scores >7 points were considered high satis-
faction. The satisfaction level of patients’ families
with post-ICU care decreased significantly with
patients’ age (p<0.001), systemic comorbidities
(p=0.010), lower Glasgow Coma Scale (GCS)
scores (p=0.004), and lower GOS-E scores on
discharge (p=0.030) and increased significantly
with discharge to home after the ICU compared to
those discharged to IMCU (p=0.002) (Table V).

Discussion

This study’s sample consisted of 240 depen-
dent patients recovering from a critical illness
discharged directly from the ICU, either to their
homes or IMCUs. Of these patients, 113 (47.1%)
were readmitted to a hospital within 30 days
of discharge. Patients with at least two or more

pre-existing comorbidities, who received CCRT
while in ICU, who were discharged with a home-
care ventilator, and who were discharged with a
home-care ventilator along with a tracheostomy
and PEG were significantly higher among pa-
tients who were readmitted to the hospital with-
in 30 days of discharge from ICU than in other
patients. Additionally, patients readmitted to the
hospital within 30 days of discharge from the
ICU had significantly lower GOS-E scores on dis-
charge and a significantly higher number of pre-
vious ICU admissions. The three- and six-month
mortality rates were also significantly higher in
readmitted patients than in others. The mortality
rate in patients discharged from the ICU directly
to IMCUs was higher than in patients from the
ICU directly to their homes. Advanced age, a low
GOS-E score on discharge, and readmission to
the hospital within 30 days of discharge were in-
dependent risk factors for long-term (six-month)
mortality. The satisfaction level of family mem-
bers with post-ICU care was significantly higher
in the case of patients discharged directly to their
homes compared to those discharged directly to
IMCUs. In sum, it was determined that discharg-
ing patients from the ICU directly to their homes
is associated with better outcomes and post-ICU
care management than being discharged directly
to the IMCUs. This result supports the literature
suggesting that direct home discharge from the
ICU should be routinely considered in selected
critically ill patients.

Direct home discharge from the ICU is a com-
mon practice for palliative care patients for whom
there is nothing to do medically®®. However, in
parallel with the increasing demand for inten-
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Table V. Distribution of patients according to the level of family member’s satisfaction scores.

Variables Satisfaction score’
=6 =7 P
(n=120) n(120)
Age (yrs)? 74 (21) 66 (25) <0.001*
Gender®
Female 60/60.0 53/44.2 0.365"
Male 60/60.0 67/55.8
Number of pre-existing diseases®
0 4/3.3 13/10.8
1 41/35.0 53/44.2
2 44/36.7 38/31.7 00102
>3 30/25.0 16/13.3
Physiological status on discharge®
Tracheostomy (T) 51/42.5 50/41.7 0.896F
Home-care ventilator (H) 28/23.3 21/17.5 0.262F
PEG (P) 65/54.2 54/45.0 0.156f
T+P 44/36.7 36/30.0 0.273F
Discharge destination®
Home 49/40.8 73/60.8 0,002+
IMCU 71/59.2 47/39.2
GCS on discharge® 11 4) 11.5(5) 0.004 %%
GOSE on discharge® 4(2) 503) 0.030% %%
Previous ICU admission® 53/44.2 40/33.3 0.080pB

IThe score <6 and >7 expressed low and high satisfaction of family members after ICU discharge, respectievly. *median (IQR);
n/%; yrs: years; n: number; %: percentage; ICU: intensive care unit; IQR: Interquartile Range; GCS: Glasgow Coma Scale; PEG:
Percutaneous endoscopic gastrostomy; GOSE: Extended Glasgow Outcome Score; IMCU: Intermediate long-care unit; *p<0.001
extremely significant; **p<0.01 very significant; ***p<0.05 statistically significant; “Mann-Whitney U test; PChi-Square test.

sive care beds, the rapid discharge of patients re-
covering from critical diseases has gained more
importance. While the traditional approach was
to discharge patients from intensive care units
to hospital wards, increasing patient density and
cramped wards, have made this no longer a via-
ble approach. On the other hand, delayed discharge
increases the length of hospital stay and has po-
tential iatrogenic clinical consequences’. In paral-
lel with these trends, direct home discharge from
ICU practice has been used more commonly in
recent years, with outcomes comparable to those
of traditional discharge practices'®!". Although the
increased use of direct home discharge from ICU
practice has reportedly stemmed from the chronic
ward occupancy problem, the literature findings on
the correlations between the increased use of direct
home discharge from ICU practice and ward and
ICU occupancy rates were inconclusive possibly
due to the variable ward and ICU occupancy rates
and the fact that ICU occupancy is not correlated
with the ward occupancy!!. In this study, the over-
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all direct discharge rate was found as 16.5 % for all
survivors, in line with the literature.

Literature data on readmission rates of dis-
charged patients vary widely, possibly due to
differences in the characteristics of the patient
populations involved. Stelfox et al'> reported the
readmission rate of patients discharged from the
ICU directly to the home as 10%. However, the
patients in the study of Stelfox et al'> were young-
er, had fewer systemic comorbidities, and had no
previous ICU admissions, unlike the patients in
this study. Lau et al” reported the unplanned re-
admission rate for the patients discharged from
ICU directly to the home as 24%. Lau et al®® also
reported very good 8-week post-ICU discharge
outcomes in this patient population. Xing et al'
did not find any significant difference in read-
mission rates or mortality between patients dis-
charged from ICU directly to home and patients
discharged from hospital ward to home. Chawla
et al’ reported 23.2% mortality in patients dis-
charged from an oncologic ICU directly to home.
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Chronic comorbidities are likely the cause of most
readmissions in this patient population. These
varying results necessitate a model that can pre-
dict the patients that can be discharged directly to
home and guide clinicians in the decision-making
process regarding discharge'*.

Contrary to the vast majority of relevant data
in the literature, the readmission rate in patients
included in this study was 47.1%. Of these, 23
(20.35%) were re-hospitalized in a healthcare fa-
cility. This finding was attributed to the fact that
the patient population served in the ICU subject
to this research includes mainly geriatric patients
with multiple systemic comorbidities, oncologic
patients, patients with trauma, and patients un-
dergoing advanced surgical procedures. Each of
these patient groups has unique challenges with
respect to ICU admissions with different out-
comes. Therefore, future studies are needed to
determine the patients likely to be readmitted and
the causes of these readmissions.

MICUs are tasked with providing continuous
patient care. However, the literature findings on
whether MICUs decrease post-discharge mortal-
ity are inconclusive. MICUs are usually used as
“step-down” facilities for patients recovering from
critical illnesses, enabling the earlier discharge of
patients from ICUs without interruption in the de-
livery of care'. Ranzani et al'® did not find any
significant difference in the 90-day mortality rate
between patients discharged from the ICU directly
to an IMCU or a hospital ward. A recent review'’
stated that there is limited published evidence to
support the benefits of MICUs in reducing costs
or improving outcomes and that local consider-
ations may be more critical in decision-making.
In comparison, in this study, although no sig-
nificant difference was found between patients
discharged from ICU directly to their homes or
MICUs in readmission rates, the number of pa-
tients with long-term mortality was significantly
higher in patients discharged from ICU directly
to the IMCU compared to the patients discharged
from ICU directly to their homes. This finding
raises suspicion about the effectiveness of MIC-
Us as it may suggest that institutional approaches
and nursing services are not as effective as ex-
pected regarding the care of dependent patients.
Then again, the difference in the mortality rate
between the patients discharged from ICU direct-
ly to the IMCU and the patients discharged from
ICU directly to home might also be caused by the
differences between the two patient populations,
as the conditions of the patients discharged from

ICU directly to MICUs may be more severe. The
limited sample size did not allow further analyses
within the groups. Therefore, further large-scale
studies are needed to shed more light on the dif-
ferences between patients discharged from ICUs
directly to home and MICUs.

Patients with chronic health problems after re-
covery from a critical illness constitute a public
health issue. These patients often have long-term
physical, neurocognitive, and mental health dis-
orders that require care, referred to as post-inten-
sive care syndrome (PICS). PICS is a major cause
of long-term mortality'®. The French and Euro-
pean Outcome Registry in Intensive Care Unit
(FROG-ICU) study reported one-year mortality
among the patients discharged from ICU as 20%
and found older age and a higher number of co-
morbidities as independent risk factors for mor-
tality". Discharge destination has not been eval-
uated in the said study; however, the outcomes
reported for discharged patients were comparable
to those reported in other studies?*?' for patients
discharged from ICU to home or the hospital
ward. In comparison, the three- and six-month
overall mortality rate in this study was 25.4% and
32.5%, respectively. As in the FROG-ICU study,
age was found to be an independent risk factor
for long-term (six-month) mortality. On the other
hand, unlike the FROG-ICU study, the number
of comorbidities was not found to be associated
with mortality. Instead, low GOS-E scores on dis-
charge and readmission to the hospital within 30
days of discharge have been found to be indepen-
dent risk factors for mortality.

The post-ICU care of these patients is anoth-
er matter of concern that needs to be addressed.
Family members usually experience high levels of
post-traumatic stress and uncertainty during the
ICU stay of their patients, referred to as post-in-
tensive care syndrome-family (PICS-F)*>. Most
literature focused on patients’ satisfaction with
ICU stay even though the assessment of the post-
ICU period seems to be more important given the
complications that may arise in this period. Lam
et al® reported that patients discharged directly
from ICU to home and their family members were
both highly satisfied with post-ICU care. Family
members of patients discharged from ICU direct-
ly to home were broadly satisfied with post-ICU
care at home, similar to the results of this study.
This finding can be attributed to the fact that the
patient’s family members can spend more time
with the patient and control the post-intensive
care process.

9009



Y. Bilir

Strengths and Limitations of the Study
The fact that the study cohort comprised high-risk
dependent patients distinguishes this study from other
studies on the subject. On the other hand, there were
also some limitations to this study, including its ret-
rospective single-center design. The screening of the
patients’ medical records retrospectively might have
resulted in accessing data about comorbidities that
are misleading or misreported. Secondly, the study
was subject to local biases. Thus, its generalizability
is limited. Thirdly, the phone interviews with family
members were not free from subjective evaluation.

Conclusions

The study’s findings suggest that discharging
patients from the ICU directly to their homes may
yield better outcomes in selected patients com-
pared to being discharged directly to the IMCUs.
Discharging patients from the ICU directly to their
homes will likely enable more efficient use of hos-
pital resources and reduce ICU occupancy rate and
associated patient costs. Developing discharge pro-
tocols and training healthcare professionals to that
effect will guide the relevant decision-making pro-
cess and help promote this practice.
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