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B MAIN POINTS B ABSTRACT
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Unplanned ICU readmission was
strongly associated with increased
in-hospital mortality, with a mortal-
ity rate of 66.7% among readmit-
ted patients compared to 0% in con-
trols.

Independent predictors of mortality
included higher APACHE Il scores,
lower serum albumin levels, and the
presence of nosocomial infections.

Dementia/Alzheimer’s disease and
cerebrovascular disease were sig-
nificantly more common among
readmitted patients, highlighting
vulnerable subgroups.

Identifying  high-risk  patients
through clinical and laboratory
parameters may guide early

interventions, improve dis-
charge planning, and reduce ICU
readmission-related morbidity and
mortality.

Capar A, Baslilar

Aim: Unplanned readmissions to the intensive care unit (ICU) are associated with poor clinical
outcomes, prolonged hospital stays, and increased healthcare costs. Identifying the clinical
and laboratory predictors of ICU readmission and its impact on in-hospital mortality remains
critical forimproving patient safety and optimizing utilization of the resources. This study aimed
to investigate the factors associated with ICU readmission and evaluate its relationship with
mortality in a tertiary-care hospital setting.

Materials and Methods: In this retrospective cohort study, data of 1347 patients followed in Pul-
monary ICU between 2016 and 2024 were retrospectively evaluated. Data of 153 patients (75
patients readmitted and 78 control cases selected randomly who were not readmitted during the
same hospitalization) were analyzed. The two groups -those with and without ICU readmission-
were compared in terms of demographic characteristics, clinical parameters, comorbidities, nu-
tritional status, and laboratory findings. Logistic regression analysis was used to identify pre-
dictors of mortality.

Results: Readmitted patients were older (p=0.001), had lower Glasgow Coma Scores (p<0.001),
higher APACHE Il scores (p<0.001), and longer ICU and hospital stays (p=0.002, p=0.006 respec-
tively). They also required more vasopressors (p=0.004), mechanical ventilation (p=0.001), and
sedation (p<0.001). Nosocomial infections were more frequent in this group (p<0.001). Uni-
variate regression analysis revealed that ICU readmission, low serum albumin, nosocomial in-
fections, use of vasopressors, and comorbidities such as dementia and cerebrovascular disease
were significantly associated with mortality (p<0.05). In the Backward Wald model, albumin dur-
ing hospitalization, nosocomial infection and APACHE Il scores were independent risk factors
for mortality (p<0.05).

Conclusion: ICU readmission is strongly associated with adverse clinical outcomes and in-
creased in-hospital mortality. Identifying high-risk patients based on clinical and laboratory
parameters—such as low serum albumin levels, presence of nosocomial infections, use of va-
sopressors, and comorbidities like dementia/Alzhiemer’s disease-—-may facilitate early interven-

S. Evaluation of risk factors for mor- tjons and improve patient prognosis.
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B INTRODUCTION

Intensive care units (ICUs) are high-cost hospital settings
where critical illnesses and complications are managed using
advanced technologies and specialized staff. Their rational use
is essential due to the substantial financial burden on hospitals
and the healthcare system [1].

ICU readmission refers to the return of a patient to the ICU
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during the same hospitalization and is associated with adverse
outcomes and increased health care costs [2]. Additionally,
ICU readmissions result in longer hospital and ICU stays and
are linked to higher morbidity and mortality rates [3-6]. ICU
readmissions are also used as indicators of care quality. Al-
though many scoring systems have been developed to mini-
mize these readmissions, an optimal model has not yet been
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established [7].

In intensive care units, the decision to transfer to the ward is
made by intensivist. Despite the growing interest in decision
support tools, the timing of discharge remains largely based
on clinical judgment. This daily, complex process challenges
both the ICU team and the attending physician [8]. Provid-
ing information about reasons for ICU readmission is impor-
tant for preventing morbidity and mortality in critically ill pa-
tients and reducing the clinician burden.

ICU readmissions, adverse events in patients, and their impact
on mortality are primarily studied in and supported by scien-
tific articles [2]. However, such data are lacking in with lim-
ited resources. Investigating this issue in our tertiary care hos-
pital, which treats many patients with chest diseases, is crucial
for establishing data for Turkey. Therefore, this study aimed
to identify risk factors for mortality and morbidity among pa-
tients readmitted to the pulmonary ICU.

§ MATERIALS AND METHODS
Study design

This retrospective observational study was conducted at Is-
tanbul Sultan Abdulhamid Han Training and Research Hos-
pital. This study aimed to investigate the clinical, demo-
graphic, and laboratory factors associated with ICU readmis-
sion in patients in the pulmonary ICU between 2016 and
2024.

Study population

A total of 1,347 patients who were admitted to the Pulmonary
ICU between 2016 and 2024 were screened. Among them,
75 patients who were readmitted to the ICU within 48 h
after discharge during the same hospitalization were identi-
fied as the readmission group. Additionally, 78 patients who
were hospitalized in the pulmonary ICU only once during the
same period were randomly selected and defined as the non-
readmission group. Random sampling was performed to en-
sure a balanced sample size between the readmission and con-
trol groups using IBM SPSS Statistics version 30. Under the
“Select Cases” module, the “Random sample of cases” option
was utilized, and a total of n=78 non-readmitted patients were
randomly selected from the dataset and included in the analy-
sis as the control group. This method was chosen to minimize
selection bias and enhance comparability between the groups.

Only patients aged 18 years were included in the study.
Although patients with conditions such as dementia or
Alzheimer’s disease requiring palliative care were included,
none of these patients were admitted from dedicated pallia-
tive care centers.

Patients who were admitted to other ICUs within the same
hospital or to ICUs in other hospitals were excluded from the
study. In addition, patients who were discharged upon their
request and those with terminal-stage malignancies were ex-

cluded from the study.
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Study parameters

Age, gender, comorbidities such as diabetes mellitus (DM),
coronary artery disease (CAD), chronic obstructive pul-
monary disease (COPD), congestive heart failure (CHF),
arrhythmias, pulmonary and extrapulmonary malignancies,
dementia/Alzheimer’s disease, and cerebrovascular diseases
(CVD), demographic and clinical characteristics of the pa-
tients, and laboratory findings (hemogram, blood biochem-
istry, inflammatory markers, and blood gas) at the time of
admission and before discharge from the ICU to the ward
were recorded. In addition, the Glasgow coma scale (GCS),
APACHE II score, need for mechanical ventilation (MV),
non-invasive mechanical ventilation (NIMV), vasopressor
therapy, sedation, and dialysis during ICU stay were noted
in patients admitted to the ICU. The number of hospital
and ICU hospitalization days, number of MV and NIMV
days, nutritional characteristics, and nosocomial infections
were also recorded. The Prognostic Nutritional Index (PNI),
which determines the nutritional status of patients, and the
PIV, which reflects the inflammatory status of the patients,
were also checked during hospitalization. Patients who were
readmitted to the ICU (n = 75) and those who were not read-
mitted (n = 78) were compared in terms of the mentioned pa-
rameters.

Statistical analysis

The data obtained in the study were analyzed using the Sta-
tistical Package for the Social Sciences software. Continu-
ous variables were presented as mean * standard deviation
(mean + SD), and categorical data were presented as the num-
ber of affected individuals and percentage of the study pop-
ulation (%). For group comparisons, an independent sam-
ples t-test was used for parametric data, and a Chi-square test
or Fisher’s exact test was used for categorical variables. The
Mann-Whitney U test was preferred for comparing variables
that were not normally distributed. Univariate and multivari-
ate logistic regression analyses were performed to determine
the factors associated with mortality, and the effects of signifi-
cant variables were reported with odds ratios (ORs), 95% con-
fidence intervals (CIs), and p-values. The significance level
was accepted as any p-value being < 0.05. No bootstrap re-
sampling was performed in the statistical analysis.

Multivariable logistic regression analysis was performed us-
ing the backward Wald method. The relationships among
independent variables were assessed using the variance infla-
tion factor (VIF) values calculated under linear regression,
and all VIF values were below 5, indicating no significant
multicollinearity. Model calibration was evaluated using the
Hosmer-Lemeshow goodness-of-fit test, which demonstrated
adequate fit (p>0.05). The discriminative ability of the model
was assessed using a receiver operating characteristic (ROC)
curve, and the area under the curve (AUC) was calculated.

The sample size was estimated using G*Power 3.1 software,
assuming a 6% ICU readmission rate of 6%, a statistical power
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of 90%, a significance level of 5%, and three independent vari-
ables with a medium effect size (Cohen’s f = 0.15). Based on
these parameters, a minimum of 1,243 patients and at least
75 ICU readmission events were required to achieve statisti-
cal significance.

B RESULTS
General characteristics of the study population

The study included 153 patients, of whom 58.82% were fe-
male (n = 90) and 41.18% were male (n = 63). The mean
age was 71.43 + 14.32 years. Hospitalization to the ICU oc-
curred in 54.9% of patients from the emergency department
and 45.1% from hospital wards. The most common admis-
sion diagnosis was pneumonia (33.3%), followed by COPD
exacerbation (20.9%) and pulmonary embolism (11.1%).

The need for vasopressors was observed in 35.95% of patients,
MYV in 18.3%, NIMV in 56.21%, and oxygen with HFNC
in 16.45%. The following comorbidities were present: DM
(31.37%), COPD (43.79%), HT (58.17%), CHF (29.41%), ex-
trapulmonary malignancy (14.38%), lung cancer (9.15%), de-
mentia/AD (12.42%), and CVD (10.46%). The comorbidity
rate was high, with 94.12% of patients having at least one co-
morbid disease.

After the initial treatment, 70.59% of the patients was trans-
ferred to the ward within working hours. The most common
reason for ICU readmission was hypoxic respiratory failure
(64%), followed by hypotension/shock (22.7%). The mean
length of ICU stay was 7.97 * 8.29 days, and the total hos-
pital stay was 1.92 + 4.01 days. Patients were readmitted to
the ICU after a mean of 8.21 + 8.84 days.

Demographic, clinical, and laboratory findings of patients
with and without icu readmission

The mean age was significantly higher in the readmitted group
(75.25 £ 12.42 vs. 67.76 + 15.13years; p=0.001). The GCS
scores measured at initial hospitalization and during ICU
discharge were significantly lower in the readmitted group
(p<0.001). In addition, patients in this group had higher
APACHE 1II scores at the time of hospitalization (23.75 +
7.56vs. 17.05 £ 6.20; p<0.001), higher rates of need for vaso-
pressors (48% vs. 24.36%; p = 0.004), MV (29.33% vs. 7.69%;
p = 0.001), and sedation (49.33% vs. 19.23%; p<0.001).
The duration of MV, ICU stay, and hospital stay was signifi-
cantly longer in this group (3.52 £ 8.78 vs. 0.29 £ 1.48 days;
p<0.001, 10.53 £ 10.89 vs. 5.51 % 3.03 days; p = 0.002, and
2.79 £ 4.94 vs. 1.09 + 2.62 days; p = 0.006, respectively).
Furthermore, the incidence of nosocomial infections was sig-
nificantly higher in the readmission group than in the non-
readmission group (52.70% vs. 5.13%; p<0.001). The mortal-
ity rate of these patients was 66.67%, whereas no mortality was
observed in the group without readmission (p<0.001). The
overall mortality rate of the cohort was 32.68%. Among co-
morbid diseases, dementia/AD (p = 0.006) and CVD history
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(p=0.035) were more common in the readmission group ( Ta-

ble 1).

When laboratory findings were examined, serum albumin lev-
els during both initial admission and transfer to the ward were
lower in the readmitted group (p<0.001, p<0.001, respec-
tively). Furthermore, the PNI was lower in the readmitted
group at discharge (p<0.001). In contrast, the blood urea ni-
trogen (BUN) level at the time of admission (p = 0.003) and
the fraction of inspired oxygen (FiO,) demand (p = 0.007)
were significantly higher in the readmitted group. The C-
reactive protein level (p = 0.006) and pH value (p = 0.028) at
the time of transfer to the ward were also higher in this group

(Table 2).

Univariate and multivariate logistic regression analyses

According to Univariate Logistic Regression analysis,
the variables found to be significantly associated with
mortality were as follows: initial hospitalization GCS
(OR=0.822, p<0.001), discharge before ICU GCS
(OR=0.669, p<0.001), APACHE II score (OR=1.108,
p<0.001), need for vasopressors (OR=2.433, p=0.013),
duration of hospitalization (OR=1.132, p=0. 012), du-
ration of ICU stay (OR=1.048, p=0.027), presence of
nosocomial infection (OR=4.919, p<0.001), low serum
albumin levels (OR=0.198, p<0. 001; OR=0.152, p<0.001
on transfer), high CRP (OR=1.004, p=0.046), history of
dementia/Alzheimer’s disease (OR=3.349, p=0.016) and
history of CVD (OR=4.042, p=0.011). The number of MV
days was significantly associated with mortality (OR = 1.051,
p = 0.085) (Table 3).

Multivariate logistic regression analysis was performed using
the backward Wald method. The initial model included the
following clinically relevant variables: age, GCS score at ICU
admission and discharge, APACHE II score, use of vasopres-
sors, length of hospital and ICU stay, presence of nosoco-
mial infection, serum albumin and CRP levels, and presence
of dementia/Alzheimer’s disease or CVD. After the stepwise
elimination of non-significant variables, 3 variables indepen-
dently affected mortality: APACHE IIscore (odds ratio [OR]
=1.095, 95% CI: 1.034-1.159, p=0.002), presence of nosoco-
mial infection (OR = 2.746, 95% CI: 1.177-6.408, p=0.019)
and albumin level measured during ICU admission (OR =
0.208, 95% CI: 0.095-0.459, p<0.001). These findings sug-
gest that a high APACHE score and the presence of nosoco-
mial infection increase mortality and that mortality increases
as serum albumin levels decrease (Table 3).

The model’s discriminative ability was assessed usingan ROC
curve, with an AUC value of 0.815. Model calibration was
evaluated using the Hosmer-Lemeshow goodness-of-fit test,
which yielded a p-value of 0.367, indicating an adequate fit.
All variance inflation factor (VIF) values ranged from 1 to 4.3,
suggesting that no significant multicollinearity was present
among the independent variables.
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Table 1. Clinical and demographic characteristics of patients with and without ICU readmission.

Patients not requiring readmission (n=78) Patients requiring readmission (n=75) p-value*
Mean1SD or n (%) Mean1SD or n (%)

Gender 0.595
Male 30 (38.46) 33 (44)
Female 48 (61.54) 42 (56)
Age 67.76 £15.13 75.25+12.42 0.001
Site of ICU admission 0.065
In-Patient Ward 29 (37.18) 40 (53.33)
Emergency Department 49 (62.82) 35 (46.67)
Initial admission GCS score 14.56 +1.41 11.83+4.14 <0.001
GCS before discharge 14.87 £+ 0.54 13.17+2.63 <0.001
APACHE Il 17.05+6.20 23.75+7.56 <0.001
The Need for Vasopressors 19 (24.36) 36 (48) 0.004
Need for more than one vasopressor 1(1.28) 2(2.67) 0.615
Need for an MV 6 (7.69) 22 (29.33) 0.001
Number of MV days 0.29+1.48 3.52+8.78 <0.001
Need for NIMV 44 (56.41) 42 (56.00) >0.999
Need for HFNC 12 (15.38) 13 (17.57) 0.886
Dialysis 3(3.85) 4 (5.33) 0.716
Sedation 15(19.23) 37 (49.33) <0.001
Feeding 0.048
None 1(1.28) 1(1.33)
Enterally 76 (97.44) 66 (88)
Parenterally 0(0) 5(6.67)
Enterally+Parenterally 1(1.28) 3(4)
DM 9 (24.36) 29 (38.67) 0.083
CAD 22 (28.21) 18 (24) 0.683
COPD 38(48.72) 29 (38.67) 0.276
HT 42 (53.85) 47 (62.67) 0.346
CHF 20 (25.64) 25 (33.33) 0.386
Rhythm Disorders 12 (15.38) 17 (22.67) 0.346
CRF 6 (7.69) 12 (16) 0.179
Extrapulmonary Malignant tumor 7(8.97) 15 (20) 0.087
Lung Cancer 4(5.13) 10(13.33) 0.096
Dementia/Alzheimer Disease 4(5.13) 15 (20) 0.006
CVD 4(5.13) 12 (16) 0.035
One or more comorbidities 71(91.03) 73 (97.33) 0.167
Days of hospitalization 1.09 £2.62 279494 0.006
Days in the ICU 5.51+3.03 10.53 £ 10.89 0.002
hospital-acquired Infection 4(5.13) 39 (52.70) <0.001
Mortality 0 (0) 50 (66.67) <0.001
Discharge to the ward 0.05
On working hours 61(78.21) 47 (62.67)
Out of Hours 17 (21.79) 27 (36.00)
Not Known 1(1.33)

ICU: Intensive Care Unit, GCS: Glasgow Coma Scale, APACHE: Acute Physiology and Chronic Health Evaluation, COPD: Chronic Obstructive Pulmonary Disease, MV:
Mechanical Ventilation, NIMV: Non-Invasive Mechanical Ventilation, HFNC: High-Flow Nasal Cannula, DM: Diabetes Mellitus, CAD: Coronary Artery Disease, HT:
Hypertension, CHF: Congestive Heart Failure, CRF: Chronic Renal Failure, CVD: Cerebrovascular Disease. *Pearson’s chi-squared test; Wilcoxon rank-sum test; Fisher’s

€xact test.

B DISCUSSION

In this study, patients who were readmitted to the ICU had
higher mortality rates, and mortality was associated with cer-
tain comorbidities and prognostic, clinical, and laboratory

findings.

In previous studies, the rate of re-admission to the ICU dur-
ing the same hospitalization was 10% [2, 4]. In our study, this
rate was as low as 5.56%, which may be due to the inclusion of
only the pulmonary ICU. Not all patients requiring readmis-
sion were admitted to the pulmonary ICU; some were sent to
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other ICUs or hospitals, potentially lowering the readmission
rate.

Patient discharge from the ICU is based on the experience
and subjective assessment of the ICU physician [9]. There
has been an increasing interest in scoring systems in recent
days.
tion of ICU readmission and mortality, such as the Stability
and Workload Index for Transfer (SWIFT), Sequential Or-
gan Failure Assessment (SOFA), and Therapeutic Interven-
tion Scoring System (TISS-28), have moderate accuracy [10],

Although scoring systems developed for the evalua-
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Table 2. Comparison of laboratory findings of patients with and without ICU readmission.

Patients not requiring readmission (n=78) Patients requiring readmission (n=75) p-value*
Mean1SD or n (%) MeanzSD or n (%)
At First Admission to the ICU
CRP 86.04 £ 92.94 95.86 £ 93.55 0.256
PCT 4.54 £16.05 0.85+2.36 0.633
pH 7.37+0.09 7.38+0.10 0.185
PO, 104.91 + 33.12 100.66 + 33.86 0.409
PCO, 46.59 £ 16.80 47.07 £17.16 0.745
FiO, 55.71£20.11 64.40 + 22.56 0.007
Lactate 1.6810.72 1.77 £1.17 0.474
WBC 13,881.92 £ 12,127.87 14,183.07 £ 8,980.77 0.354
Neutrophil 12,237.82 £ 11,673.91 11,501.07 £ 6,638.79 0.762
Platelet 267,512.82 + 95,791.54 264,760.00 + 103,713.07 0.865
Albumin 3.46 1 0.56 3.08+0.54 <0.001
BUN 27.67 +18.21 37.51+£22.89 0.003
Cr 1.25+1.34 1.18£1.00 0.911
PNI 39.66 £7.11 40.76 £ 31.37 0.012
PIV 3,216.23 £ 7,470.75 2,549.58 £ 4,886.23 0.621
Before discharge from the ICU
CRP 39.56 + 45.41 53.32143.72 0.006
PCT 0.58 +1.88 0.26+0.33 0.096
pH 7.44+0.04 7.4510.06 0.028
PO, 102.97 £29.38 104.59 +32.73 0.961
PCO, 46.58 £ 11.23 45.47 £10.56 0.584
Fi0, 36.95 1 8.52 36.73 £ 8.31 0.876
Lactate 1.3210.52 1.3110.53 0.635
WBC 9,642.44 1 5,827.68 9,242.27 + 4,765.75 0.969
Neutrophil 7,910.26 1 5,844.76 6,974.40 £ 2,981.72 0.680
Platelet 255,435.90 + 105,115.47 225,682.40 + 117,752.56 0.063
Albumin 3.09+0.47 2.75+0.47 <0.001
BUN 23.06 +13.08 23.79 1 14.86 0.964
Cr 0.91+0.79 0.8210.70 0.169
PNI 36.27+5.77 35.18+18.70 <0.001
PIV 1,599.21 + 3,057.26 1,014.54 £ 961.29 0.655

CRP: C-Reactive Protein, PCT: Procalcitonin, PO5: Partial Oxygen Pressure, PCO5: Partial Carbon dioxide Pressure, FiO5: Fraction of Inspired Oxygen, WBC: White
Blood Cell, BUN: Blood-Urea Nitrogen, Cr: Creatinine, PNI: Prognostic Nutritional Index, PIV: Pan-Immune Inflammation Value. *Wilcoxon rank sum test; Welch two-

sample t-test.

Table 3. Univariate and multivariate analysis results on the risk factors for mortality.

Variables Univariate Multivariate*
OR (95% CI) p-value OR (95% CI) p-value
Age 1.042 (1.013-1.072) 0.005
GCS score at admission 0.822(0.739-0.914) <0.001
GCS before discharge 0.669 (0.553-0.809) <0.001
APACHE Il 1.108 (1.055-1.165) <0.001 1.095 (1.034-1.159) 0.002
The Need for Vasopressors 2.433(1.210-4.893) 0.013
Need for an MV 1.181(0.500-2.789) 0.705
Days of MV 1.051 (0.993-1.111) 0.085
Days of hospitalization 1.132(1.027-1.248) 0.012
Days in the ICU 1.048 (1.005-1.093) 0.027
Nosocomial Infections 4.919 (2.308-10.482) <0.001 2.746 (1.177-6.408) 0.019
Albumin level (first admission) 0.198 (0.097-0.401) <0.001 0.208 (0.095-0.459) <0.001
Albumin level (before discharge) 0.152 (0.065-0.358) <0.001
CRP (first admission) level 1.004 (1.000-1.007) 0.046
PNI (before discharge) 0.994 (0.964-1.024) 0.682
Dementia/Alzheimer Disease 3.349 (1.252-8.960) 0.016
CvVD 4.042 (1.377-11.866) 0.011

OR: Odds Ratio, SE:Standard Error, CI: Confidential Interval, GCS: Glasgow Coma Scale, APACHE: Acute Physiology and Chronic Health Evaluation, MV: Mechanical
Ventilation, CRP: C-Reactive Protein, PNI: Prognostic Nutritional Index, CVD: Cerebrovascular Disease. Note: Model fit assessed via Hosmer-Lemeshow test (p = 0.367).
AUC: 0.815. Multicollinearity was evaluated via VIF, all < 5. *Backward Wald method.
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the clinician’s opinion is still determinant in terms of easy ap-
plicability. In our study, we preferred the APACHE II score,
which can be easily applied during hospitalization in all pa-
tients. The APACHE II score was higher in the group requir-
ing readmission to the ICU, and mortality increased as the
APACHE score increased. Our results support the literature
[4, 11]. Therefore, we adjusted the APACHE II score for dis-
ease severity, which was included in the model as a potential
confounder.

Patients requiring readmission were older, which is consis-
tent with the literature [3, 4, 12]. Elderly patients tend to
have higher frailty scores and are at greater risk for comor-
bidities than younger adults [12]. In our study, dementia/AD
and CVD were particularly more common in the readmit-
ted group. Low GCS both during admission and discharge
to the ward was associated with neurological diseases. An-
other important question is whether these patients are bet-
ter treated in palliative care than treated and/or readmitted
to intensive care. Perhaps with improved palliative care cen-
ters, ICU admissions/readmissions can be reduced, together
with costs, and patients who really need intensive care can
be treated more effectively by reducing the length of stay in
emergency departments. ICU hospitalizations account for
25%-40% of all health expenditures [13, 14].

Nutritional status is also more limited in elderly patients than
in younger patients. Consistent with studies demonstrating
that nutritional status is a prognostic marker for mortality
[15], we observed lower albumin and PNI values in patients
who were readmitted. However, low albumin levels may also
be attributed to infection, as albumin is a negative acute-phase
reactant, and nosocomial infections were more frequent in
this group.

Vasopressor use increases in-hospital mortality, especially in
elderly patients [15]. In our study, vasopressor use in ICUs
was shown to increase mortality approximately 2.5-fold, in
support of the literature.

Early discharge in ICUsis important to prevent intensive care
infections and reduce costs. Prolonged ICU stay increases
the risk of developing nosocomial infections [10]. In our
study, both hospitalization duration and nosocomial infec-
tion rate were high in the readmission group. Klebsiella pneu-
moniae were the most common infectious agent, accounting
for 25.6% of cases.

Respiratory failure and pneumonia are frequent causes of
ICU readmission. Respiratory failure accounts for 18%-59%
of all ICU readmissions [16]. This rate was higher in our unit
because it is a pulmonary ICU. Because of hypoxic and hyper-
capnic respiratory failure, 70.7% of patients was readmitted to
the ICU. We anticipate that such a high rate can be reduced
with more participation of respiratory physiotherapists in the
treatment.

Studies indicate that being discharged from ICUs during out-
of-duty increases mortality [17]. Although we could not sta-
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tistically prove this, the result supports this finding in our
study. This has been attributed to a decrease in the number of
staff and nurses working during oft-duty hours. Another rea-
son may be that waiting patients to be admitted to the emer-
gency department may have led to early discharge from the
ICU. Lack of nursing care and inappropriate treatment are
among the preventable causes of ICU readmissions [18]. The
key decision of the clinician is the optimal time for ward trans-

fer.

These data reveal that ICU readmitted patients have worse
clinical parameters and laboratory indicators, which are
strongly associated with mortality. However, future multi-
center randomized controlled studies with larger sample sizes
are needed because this study is retrospective and includes a
relatively small patient population.

Limitations

This study has certain limitations, the most notable being the
relatively small sample size (n = 153). A larger sample size may
be necessary in multivariable logistic regression models involv-
ing a large number of predictors to ensure model stability and
statistical power. Although a power analysis was performed,
the limited sample size may restrict the generalizability of the
findings. Moreover, due to the lack of matching in the control
group, differences may exist in certain confounding variables,
which could have influenced the interpretation of the results.

This retrospective single-center study included only patients
readmitted to the pulmonary ICU. Patients who were trans-
ferred to other ICUs were excluded, which may have led to
an underestimation of the true ICU readmission rate. There-
fore, the findings may reflect a limited perspective on overall
readmission patterns.

B CONCLUSION

Parameters such as the APACHE II score, serum albumin
level, and the presence of nosocomial infection, which were
found to be associated with mortality, may serve as valuable
indicators for early risk stratification and the development of
clinical management strategies in critically ill patients. More-
over, patients readmitted to the ICU had a higher risk of mor-
tality, and readmission was closely associated with multiple
clinical risk factors. Elderly patients and those with higher
APACHE II and lower GCS scores and a history of demen-
tia/AD may be at increased risk of readmission. Further mul-
ticenter studies should be performed to reveal risk factors for
readmission and the benefit of close monitoring of high-risk
patients, enhancing strategies for discharge planning, and im-
proving transitional care, which may reduce readmissions and
improve outcomes in critically ill patients more precisely.

Ethics Committee Approval: This study was approved by
the Scientific Research Ethics Committee of the Min-
istry of Health, Istanbul Health Sciences University,

https://doi.org/10.5455/annalsmedres.2025.04.081


https://doi.org/10.5455/annalsmedres.2025.04.081

Capar A. et al.

Umraniye Training and Research Hospital (01.08.2024;
B.10.1.TKH.4.34 H.GP.0.01/234).  The study was con-
ducted in accordance with the principles of the Declaration
of Helsinki.

Informed Consent: The study was retrospective, informed con-

sent was not obtained.

Peer-review: Externally peer-reviewed.

Conflict of Interest: The authors have stated explicitly that there

are no conflicts of interest in connection with this article.

Author Contributions: AC: Materials, Data Collection and/or

Processing, Analysis and/or Interpretation, Writing; $B: Con-
ception, Design, Supervision, Critical Review.

Financial Disclosure: None declared.

B REFERENCES

1.

Chan KS, Tan CK, Fang CS, Tsai CL, Hou CC. et al. Readmission to
the intensive care unit: an indicator that reflects the potential risks of
morbidity and mortality of surgical patients in the intensive care unit.
Surg Tod&zy. 2009;39(4):295-9. doi: 10.1007/500595-008-3876-6.

. Ponzoni CR, Corréa TD, Filho RR, Serpa Neto A, Assungio MS,

Pardini A, Schettino GP. Readmission to the intensive care unit: in-
cidence, risk factors, resource use, and outcomes. Ann Am Thorac Soc.
2017;14(8):1312-1319. doi: 10.1513/AnnalsATS.201611-8510C.

. Kramer AA, Higgins TL, Zimmerman JE. Intensive care unit

readmissions in US hospitals: patient characteristics, risk fac-
tors, and outcomes. Crit Care Med. 2012 Jan;40(1):3-10. doi:
10.1097/CCM.0b013e31822d751e.

. Wong EG, Parker AM, Leung DG, Brigham EP, Arbaje Al As-

sociation of severity of illness and intensive care unit readmis-
sion: a systematic review. Heart Lung. 2016;45(1):3-9. e2. doi:
10.1016/j.hrt1ng.2015.10.040.

. Kareliusson F, De Geer L, Tibblin AO. Risk prediction of ICU read-

mission in a mixed surgical and medical population. / Intensive Care.
2015;3(1):30. doi: 10.1186/540560-015-0096-1.

. Ozkaraka§ H, Oztiirk MC. Readmissions to intensive care from pal-

liative care units: risk factors, incidence, and Outcome. [szanbul Med
J. 2024525(1):72-76. doi: 10.4274/imj.galenos.2024.59852.

. Markazi-Moghaddam N, Fathi M, Ramezankhani A. Risk predic-

tion models for intensive care unit readmission: a systematic review

449

Original Article

10.

11.

12.

14.

15.

16.

17.

18.

Ann Med Res 2025;32(10):443-449

of methodology and applicability. Aust Crit Care. 2020;33(4):367-
374.doi: 10.1016/j.aucc.2019.05.005.

. Rojas JC, Lyons PG, Jiang T, Kilaru M, McCauley L. et al. Accuracy

of clinicians’ ability to predict the need for intensive care unit read-
mission. Ann Am Thorac Soc. 2020;17(7):847-853. doi: 10.1513/An-
nalsATS.201911-8280C.

. Mahmoodpoor A, Sanaie S, Saghaleini SH, Ostadi Z, Hosseini MS.

et al. Prognostic value of National Early Warning Score and Mod-
ified Early Warning Score on intensive care unit readmission and
mortality: a prospective observational study. Front Med (Lausanne).
2022;9:938005. doi: 10.3389/fmed.2022.938005.

Rosa RG, Roehrig C, Oliveira RPd, Maccari JG, Antdénio ACP. et
al. Comparison of unplanned intensive care unit readmission scores:
a prospective cohort study. PLoS One. 2015;10(11):¢0143127. doi:
10.1371/journal.pone.0143127.

Lin W-T, Chen W-L, Chao C-M, Lai C-C. The outcomes and
prognostic factors of the patients with unplanned intensive care
unit readmissions. Medicine (Baltimore). 2018;97(26):¢11124. doi:
10.1097/MD.0000000000011124.

Woldhek AL, Rijkenberg S, Bosman RJ, Van Der Voort PH. Readmis-
sion of ICU patients: A quality indicator? J Crit Care. 2017;38:328-
334, doi: 10.1016/j.jcre.2016.12.001.

. Ruppert MM, Loftus TJ, Small C, Li H, Ozrazgat-Baslanti T.

et al. Predictive modeling for readmission to intensive care:
a systematic review. Crit Care Explor. 2023;5(1):c0848. doi:
10.1097/CCE.0000000000000848.

Kaben A, Corréa F, Reinhart K, Settmacher U, Gummert J. et al.
Readmission to a surgical intensive care unit: incidence, outcome, and
risk factors. Crit Care. 2008;12(5):R123. doi: 10.1186/cc7023.

Lee S-I, Koh Y, Huh JW, Hong S-B, Lim C-M. Factors and out-
comes of intensive care unit readmission in elderly patients. Geronzol-
0g). 2022;68(3):280-288. doi: 10.1159/000516297.

Mcneill H, Khairat S. Impact of intensive care unit readmissions on
patient outcomes and the evaluation of the national early warning
score to prevent readmissions: literature review. JMIR Perioper Med.
2020;3(1):e13782. doi: 10.2196/13782.

Vollam S, Dutton S, Lamb S, Petrinic T, Young JD, Watkinson P. Out-
of-hours discharge from intensive care, in-hospital mortality and in-
tensive care readmission rates: a systematic review and meta-analysis.
Intensive Care Med. 2018;44(7):1115-1129. doi: 10.1007/s00134-
018-5245-2.

Al-Jaghbeer MJ, Tekwani SS, Gunn SR, Kahn JM. Incidence and eti-
ology of potentially preventable ICU readmissions. Crit Care Med.
2016;44(9):1704-1709. doi: 10.1097/CCM.0000000000001746.

https://doi.org/10.5455/annalsmedres.2025.04.081


https://doi.org/10.1007/s00595-008-3876-6
https://doi.org/10.1513/AnnalsATS.201611-851OC
https://doi.org/10.1097/CCM.0b013e31822d751e
https://doi.org/10.1016/j.hrtlng.2015.10.040
https://doi.org/10.1186/s40560-015-0096-1
https://doi.org/10.4274/imj.galenos.2024.59852
https://doi.org/10.1016/j.aucc.2019.05.005
https://doi.org/10.1513/AnnalsATS.201911-828OC
https://doi.org/10.1513/AnnalsATS.201911-828OC
https://doi.org/10.3389/fmed.2022.938005
https://doi.org/10.1371/journal.pone.0143127
https://doi.org/10.1097/MD.0000000000011124
https://doi.org/10.1016/j.jcrc.2016.12.001
https://doi.org/10.1097/CCE.0000000000000848
https://doi.org/10.1186/cc7023
https://doi.org/10.1159/000516297
https://doi.org/10.2196/13782
https://doi.org/10.1007/s00134-018-5245-2
https://doi.org/10.1007/s00134-018-5245-2
https://doi.org/10.1097/CCM.0000000000001746
https://doi.org/10.5455/annalsmedres.2025.04.081

	MAIN POINTS
	ABSTRACT

