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ABSTRACT

ÖZ

Objectives: Readmission to intensive care unit (ICU) is associated with
longer hospital stays, higher mortality, and increased health-care costs.
In addition to the highly subjective nature of ICU discharge decisions,
constraints in clinical resources and insufficient beds to admit all ICU
patients may result in some patients being discharged from the ICU prematurely and readmitted.
Methods: After obtaining approval from the local ethics committee of
our hospital for our study, the files of ICU patients in 2019 and 2020 were
retrospectively studied and data collected.
Results: In 2020, the ICU bed rate was 43 (6.9%), 21 (3.4%) higher than
in 2019. A total of 57 patients were readmitted per year. The readmission rate in 2019 was 40 (70.2%), 17 (29.8%) statistically significantly
higher than in 2020. In 2019, mortality rate in readmitted patients
(47.5%) was statistically significantly higher than ICU mortality rate
(31.5%). No significant difference was found in 2020. Although mortality rates in readmissions in both years were higher than normal ICU
mortality rate, there was no statistical difference between them. The
most common reason for readmission in both years was acute respiratory failure and the most frequent readmissions were from general
surgery and internal medicine wards.
Conclusion: Overloading ICU capacity to treat critically ill patients can
affect physician decision-making, leading to early discharge. Patients
discharged from ICU always have the possibility for readmission. ICU readmissions are associated with much higher mortality rates than initial
admission. Identifying high-risk patients and better ward care are key to
reducing ICU readmission.
Keywords: Critical patient, early readmission, intensive care unit

Amaç: Yoğun bakım ünitesine (YBÜ) yeniden yapılan yatış, daha uzun
hastanede kalış süresi, daha yüksek mortalite ve artan sağlık harcamaları gibi olumsuz sonuçlarla ilişkilidir. YBÜ taburcu kararlarının son derece
öznel doğasının yanı sıra klinik kaynaklardaki kısıtlamalar ve yoğun bakıma ihtiyaç duyan tüm hastaları kabul etmek için yetersiz yatak sayısı bazı
hastaların YBÜ'den erken taburcu edilmesine ve bu hastaların da yeniden
yatışlarına neden olabilmektedir.
Yöntem: Çalışma için hastanemiz yerel etik kurulundan onay alındıktan
sonra 2019 ve 2020 yıllarında yoğun bakıma yatan hastaların dosyaları
retrospektif olarak incelenerek veriler toplandı.
Bulgular: 2020 yılında YBÜ yatak oranı (%6,9 [n=43]), 2019 yılından (%3,4
[n=21]) daha yüksekti. Her iki yıl için toplam 57 hasta yeniden YBÜ’ye yattı. 2019 yılındaki yeniden yatış oranı (%70,2 [n=40]), 2020 yılından (%29,8
[n=17]) istatistiksel olarak anlamlı düzeyde yüksekti. 2019 yılında yeniden
yoğun bakıma yatan hastalardaki mortalite oranı (%47,5), yoğun bakım
mortalite oranından (%31,5) istatistiksel olarak anlamlı düzeyde yüksekti.
2020 yılında anlamlı bir farklılık tespit edilmedi. Her iki yıl için de yeniden
yatışlardaki mortalite oranı normal yoğun bakım mortalite oranından
yüksek olmakla beraber aralarında istatistiksel olarak fark yoktu. Her iki yıl
için de en sık yeniden yatış nedeni akut solunum yetmezliği olup en sık
yatış, genel cerrahi ve dahiliye servislerinden oldu.
Sonuç: YBÜ’nün kritik hastalara bakmak için kapasitesinin aşırı yüklenmesi, hekimin karar vermesini etkileyebilir ve hastaların YBÜ’den erken
taburcu edilmesine neden olabilir. YBÜ’den taburcu edilen hastaların,
yeniden yatış için her zaman potansiyelleri vardır. YBÜ’ye yeniden yatış
ilk kabulden çok daha yüksek mortalite oranları ile ilişkilidir. YBÜ’ye geri
kabul oranlarını azaltmadaki önemli nokta, riskli hastaları tanımak ve servis bakım düzeylerini yükseltmektir.
Anahtar sözcükler: Erken dönem yeniden yatış, kritik hasta, yoğun bakım ünitesi
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Introduction

Statistical Analysis

Intensive care units (ICUs) are special units where critical patients are followed up and are faced with a high level of patient
density. Improvements in organ support systems used in the
follow-up and treatment of these patients have contributed
to the reduction of mortality. As a result, there is an increase in
the number of patients discharged from ICU. However, some
of the patients discharged from the ICU are readmitted to the
ICU early or late for different reasons. Readmissions to ICU are
common[1,2] and range between 5% and 17.5%.[1,3-5] Readmissions to ICU are associated with high morbidity and mortality.
One of the quality standards of ICU is the rate of readmission
of patients to ICU within the first 48 h after discharge. Our aim
in this study was to analyze the reasons for readmission to intensive care in the early period (first 48 h), to determine the
effective factors and to take measures to reduce morbidity
and mortality in patients discharged from intensive care, and
to improve the quality of intensive care.

IBM SPSS Statistics 22 software was used for statistical analyses while evaluating the findings obtained in the study.
The suitability of the parameters for normal distribution
was evaluated by Kolmogorov-Smirnov and Shapiro-Wilk
tests and it was found that the parameters did not show
normal distribution. In addition to descriptive statistical
methods (mean, standard deviation, median, and frequency), Mann-Whitney U-test and Wilcoxon sign-rank test were
used to compare quantitative data.

Methods
Study Design and Inclusion Criteria
After obtaining approval for our study from the ethics committee of Haydarpaşa Numune Training and Research Hospital (HNEAH-KAEK 2021/KK/257) on December 04, 2021, the
files of patients hospitalized in ICU in 2019 and 2020 were retrospectively reviewed and data were collected. Patients over
the age of 18 who were transferred to the ward after completion of intensive care treatment and who were readmitted to
the ICU within the first 48 h after transfer were included in
the study. Patients who were under the age of 18 and who
were readmitted to intensive care in the late post-transplant
period (over 48 h) were excluded from the study.

Data Collection
Demographic data, comorbidities, reasons for ICU admission. Data were collected by recording the duration of ICU
stay, transferred ward, reasons for readmission, Sequential
Organ Failure Assessment (SOFA) and Glasgow Coma Scale
(GCS) values before transfer, and SOFA and GCS values
during readmission in an Excel spreadsheet.

Grouping
Readmissions in 2019 and 2020 were compared by creating
one group each.

Number of Hospital Beds and Patient Admissions
In 2019, there were 21 intensive care beds in our hospital and
this number was increased to 43 in 2020. The total number
of hospital beds in both years was 620. In 2019, 974 patients
were hospitalized and 667 of them were discharged, while
these numbers were 1085 and 682, respectively, in 2020.

Chi-square test, Chi-square test in one-eyed design, and
continuity (Yates) correction were used to compare qualitative data. Significance was evaluated at p<0.05 level.

Results
In our study, a total of 57 patients who were transferred
from intensive care to wards and readmitted to intensive
care within the first 48 h were evaluated. Forty (70.2%)
of the patients were readmitted to intensive care in 2019
and 17 (29.8%) in 2020. Their ages ranged between 23 and
93 years, with a mean age of 67.53±15.76 years. While 25
(43.9%) were male, 32 (56.1%) were female (Table 1).
The readmission rate in 2019 (70.2%) was statistically significantly higher than in 2020 (29.8%) (p=0.002 and p<0.05)
(Table 1).
In 2020, the ICU bed ratio was 43 (6.9%), 21 (3.4%) higher
than in 2019 (p=0.005 and p<0.05).
The rate of patients who died in intensive care in 2020
(37.1%) was statistically significantly higher than 2019
(31.5%) (p=0.008 and p<0.05) (Table 2).
The mortality rate in patients readmitted to intensive care
in 2019 (47.5%) was statistically significantly higher than
the intensive care mortality rate (31.5%) (p=0.034 and
p<0.05) (Table 3).
In 2020, the mortality rate in patients readmitted to intensive care was 41.2% and the intensive care mortality rate
was 37.1%, with no statistically significant difference beTable 1. Comparison of readmission rates by years
Number of		
discharges
		
2019
667
2020
682
Total
1349

Readmission		

n

%

%

40

70.2

5.99

17

29.8

2.49

57

100

Chi-square analysis in one-eyed design. *p<0.05.

p

0.002*
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tween them (p>0.05) (Table 3).
Looking at the mortality rates in terms of readmissions, the
mortality rate at readmission to intensive care was 47.5%
in 2019 and 41.2% in 2020, with no statistically significant
difference between them (p>0.05) (Table 3).
There is no statistically significant difference between 2019
and 2020 in terms of admission and discharge SOFA scores
(p>0.05) (Table 4).
In 2019 and 2020, the decrease in the discharge according
Table 2. Comparison of intensive care mortality rates by years
		2019			2020		

Ex
Alive
Total number
of patients

n		%

n		 %

307		31.5
667		68.5

402		 37.1
682		 62.9

974			

1084

p

0.008*

to the arrival SOFA score and the increase in the GCS score
were statistically significant (p=0.000 and p<0.05) (Table 4).
There is no statistically significant difference in arrival GCS
scores between 2019 and 2020 (p>0.05). In 2020, the discharge GCS score was statistically significantly higher than
in 2019 (p=0.005 and p<0.05) (Table 4).
There is no statistically significant difference between 2019
and 2020 in terms of mean age, gender distribution, MV
duration, and ICU length of stay (p>0.05) (Table 4).
In 2019, the wards with the highest number of admissions
were general surgery with 22.5%, internal medicine with
20%, and neurosurgery with 17.5% (Table 5).
In 2020, the wards with the highest number of admissions
were general surgery with 29.4%, internal medicine with
17.6%, and pandemic ward with 17.6% (Table 5).
In 2019, the most common reasons for admission were respiratory failure with a rate of 57.5%, post-operative complications with 20%, and GCS retardation with 10% (Table 6).

Chi-square test. *p<0.05.

Table 5. Distribution of services by year

Table 3. Comparison of intensive care mortality rate and mortality
rates in readmissions in 2019

Service		 2019			 2020			 Total

			Total		
			ICU		
		
2019
Ex
Alive
Total number
of patients
2020
Ex
Living
Total number
of patients

Readmission
ICU

p

n		%

n		
%

307		 31.5
667		 68.5
974			

19		47.5
21		52.5
40

0.034*

402		 37.1
682		 62.9

7		41.2
10		58.8

0.926

1084			

17

Neurosurgery
Internal medicine
General surgery
Neurology
Neurology ICU
Orthopedics
Palliative
Pandemic service
Plastic surgery
Urology

n		%

n		%

7		17.5
8		 20
9		 22.5
2		 5
0		 0
5		 12.5
4		10
0		 0
1		 2.5
4		 10

1		 5.9
3		17.6
5		29.4
1		5.9
2		 11.8
1		 5.9
0		0
3		 17.6
0		 0
1		5.9

8		 14
11		19.3
14		24.6
3		5.3
2		 3.5
6		10.5
4		7
3		 5.3
1		 1.8
5		8.8

ICU: Intensive care unit.

Table 6: Distribution of reasons for arrival by years

Chi-square test. *p<0.05. ICU: Intensive care unit.

Reason for arrival		 2019			 2020			 Total

Table 4. Comparison of SOFA and GCS scores by years

Arrival SOFA
Discharged SOFA
2
p
Arrival GCS
Discharged GCS
2
p

n		 %

2019

2020

Total

Mean±SD
(median)

Mean±SD
(median)

Mean±SD
(median)

5.3±1.9 (6)
3.3±1.2 (3)
0.000*
11.7±2.3 (12)
13.5±1.8 (14)
0.000*

5.9±3.2 (5)
2.9±1.9 (3)
0.000*
10.4±5.2 (13)
14.8±0.4 (15)
0.002*

5.5±2.3 (5)
3.2±1.5 (3)

p

1

0.923
0.238

11.3±3.4 (12) 0.881
13.9±1.6 (15) 0.005*

: Mann-Whitney U-test; 2: Wilcoxon sign-rank test; *p<0.05. SOFA: Sequential organ
failure assessment; GCS: Glasgow coma scale.

Aspiration
General condition
disorder
GCS retardation
Hypotension,
need for HDF
Epileptic attack
Post CPR
Post-operative
complications
Respiratory failure

n		%

n		 %

n		%

2		
5
1		2.5

1		
5.9
0		 0

3		
5.3
1		1.8

4		
10
2		
5

1		
5.9
0		0

5		
8.8
1		
1.8

0		
0
0		
0
8		20.0

2		
11.8
1		
5.9
1		 5.9

1		
1.8
1		
1.8
9		15.8

23		57.5

11		 64.7

34		59.6

1

GCS: Glasgow Coma Scale; HDF: Hemodiyafiltrasyon; CRP: Kardiyopulmoner resüsitasyon.
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In 2020, the most common cause of admission is respiratory failure with a rate of 64.7% (Table 6).

Discussion
ICU where critical patients are followed up in hospitals is
high specification units. These units should be at a level
that can meet the capacity of the hospital in terms of both
equipment and number of beds. Especially, the inadequacy in the number of beds can cause significant problems
both in admission to the ICU and in terms of discharge. The
ideal number of intensive care beds in hospitals should be
at least 5-10% of all beds. Readmissions to the ICU within
the first 48 h after discharge are an important quality indicator.[6-8] Brown et al.[9] found a rate of 2% for readmission to
ICU in the first 48 h. Campbell et al.[5] found this rate to be
3.3%. In our study, this rate was 5.99% for 2019 and 2.49%
for 2020. Studies have emphasized that readmissions in
the first 48 h after discharge from the ICU indicate early
discharge.[4,7] Studies have shown that this rate is around
22-30%.[10] Early discharge may be due to clinical resource
constraints or poor discharge planning.[4,11] One of the most
important problems in ICU is to make room for patients
who need intensive care in a planned or unplanned way.
Insufficient number of beds makes this situation more difficult and leads to early discharge of patients who are not
fully clinically ready.[4,12-15]
Utzolino et al.[16] reported that the rate of readmission to
the ICU increased by 8.3% (139/1675) in elective discharges,
and the readmission to ICU increased by 25.1% (110/439) in
patients with unplanned discharge, that is, in patients who
were transferred due to the lack of ICU beds. In our study,
we can say that the number of intensive care beds in 2019
was below the ideal (3.4%), while in 2020, these numbers
were slightly better (6.9%). While the readmission rate was
40 (5.9%), in 2019, this rate was 17 (2.49%) in 2020. With
our study, we believe that insufficient number of beds due
to clinical resource limitations is an important factor in early readmissions. In their study, Çayören et al.[17] found that
early discharge rates were higher compared to the literature and stated that the limitation in the number of beds
was the reason for this.
Early readmissions to intensive care are certainly a group
which deserves special attention. Patients in this group
had a disproportionately high hospital mortality.[5,18-21] In
our study, the mortality rate in early hospitalizations in
2019 and 2020 was 47.5-41.2%, respectively. We obtained
similar results with the literature in that these rates were
higher than the normal intensive care mortality rate. One
of the points we would like to underline here is that while
the mortality rate in readmissions in 2019 (47.5%) is signifi-
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cantly higher than the normal intensive care mortality rate
(31.5%), there was no significant difference in 2020 (41.2%
vs. 37.1%). The fact that the number of intensive care beds
is close to the ideal level in 2020 allowed the patients with
indications to be admitted to the ICU more quickly. Since
this reduces the waiting times required to make room for
new patients, we believe that worsening in this period is
prevented and this reduced mortality.
At the time of discharge from the ICU, patients’ vital signs
being at physiological values and having appropriate GCS
and SOFA scores will be useful in preventing readmission
to the ICU. Gajic et al.[22] emphasized the importance of low
GCS scores on the day of discharge in their study. Fakhry et
al.[23] emphasized in their study that a patient’s GCS of <9
at the time of discharge from the ICU is one of the strongest predictors for the risk of readmission. In our study, the
GCS scores of the patients who were discharged in 2019
with more readmissions compared to 2020 were found to
be statistically significantly lower than in 2020. We believe
that low GCS scores in patients discharged from intensive
care are an important risk factor for readmission.
Early discharge from the ICU and not receiving adequate
care in the service to which they were transferred are believed to be among the main reasons for early readmission
to the ICU.[10] Studies have reported that readmissions to
ICU in the early period are generally due to acute respiratory failure and post-operative complications.[17,24-26]
In the study conducted by Tong et al.,[27] especially in patients who underwent surgery, they found the rate of
post-operative respiratory complications to be 44.2% versus 97.7% in patients who were readmitted to the ICU and
in patients who were not. Tangonan et al.[28] analyzed the
reasons for readmission to the ICU in patients with intracerebral hemorrhage and found that the most common
causes were respiratory causes followed by neurological
and cardiac complications.
Çakalağaoğlu et al.[29] found the rate of readmission to the
ICU as 3.5% in their study in patients who had undergone
coronary bypass and stated that ICU readmissions were
mostly due to respiratory (29%) and cardiac (23.4%) complications.
The results of our study were consistent with the literature, and the most common causes of early hospitalization
were found to be acute respiratory failure and post-operative complications. Therefore, we believe that providing
detailed information about these patients to the wards to
which patients who have been hospitalized in the ICU for a
long time, who have received respiratory support therapies,
who have developed weakness in the respiratory muscles,
and who are followed up in the post-operative period, pro-
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viding complete information about the critical and ongoing treatment of these patients and, if necessary, following
up the patient in the wards to which they are transferred,
will help early recognition of complications that may occur
and prevent a possible early readmission. Again, Jo et al.[30]
reported that male gender and diabetes mellitus were effective in ICU readmissions. Our study does not support the
same results and we did not find any significant difference
in terms of gender and comorbidities.
Readmissions to ICU can occur from any clinic. In the study
by Çayören et al.,[17] the most common readmissions were
from general surgery and neurosurgery wards. In our study,
most of the hospitalizations were in general surgery and
internal medicine wards. We believe that the main determining factor here is the lack of adequate treatment, care,
and follow-up in the clinic. Therefore, we believe that the
clinical follow-up of patients discharged from the ICU can
be reduced by close follow-up of the patient in a coordinated manner by the ICU and the ward team to reduce the risk
of readmission.
Inadequate bed numbers and increased patient occupancy
in an ICU are associated with an increased risk of premature
death or ICU readmission after ICU discharge. Overloading
the capacity of the ICU to care for critically ill patients can
affect physician decision-making and lead to premature
discharge of patients from the ICU.
Patients discharged from the ICU always have the potential
for readmission. Readmissions to the ICU are associated with
much higher mortality rates than initial admission. The important point in reducing ICU readmission rates is to identify
high-risk patients and to increase the level of ward care.
Disclosures
Ethics Committee Approval: The study was approved by The
Haydarpaşa Numune Training and Research Hospital Clinical
Research Ethics Committee (Date: 04/10/2021, No: HNEAH-KAEK
2021/KK/257).
Informed Consent: Patient consent was not deemed necessary
because of the retrospective study design.
Peer-review: Externally peer-reviewed.
Conflict of Interest: None declared.
Financial Disclosure: The authors declared that this study has
received no financial support.
Authorship Contributions: Concept – A.S., E.K.S.; Design – A.S.; Supervision – A.S.; Fundings – E.K.S.; Materials – A.S., E.K.S.; Data collection &/or processing – E.K.S.; Analysis and/or interpretation – A.S.,
E.K.S.; Literature search – A.S.; Writing – A.S.; Critical review – A.S.
Etik Kurul Onayı: Çalışma Haydarpaşa Numune Eğitim ve Araştırma Hastanesi Klinik Araştırmalar Etik Kurulu tarafından onaylandı
(Tarih: 04/10/2021, Numara: HNEAH-KAEK 2021/KK/257).

The Cardiovascular Thoracic Anaesthesia and Intensive Care Society

Hasta Onamı: Çalışma retrospektif olarak planlandığı için
hastalardan yazılı onam alınmamıştır.
Hakem değerlendirmesi: Dışarıdan hakemli.
Çıkar Çatışması: Çıkar çatışması bulunmamaktadır.
Finansal Destek: Yazarlar bu çalışmanın herhangi bir finansal
destek almadığını beyan etmişlerdir.
Yazarlık Katkıları: Fikir – A.S., E.K.S.; Tasarım – A.S.; Denetmeler – A.S.; Kaynaklar – E.K.S.; Malzemeler – A.S., E.K.S.; Veri Toplanması ve/veya İşlemesi – E.K.S.; Analiz ve/veya Yorum – A.S.,
E.K.S.; Literatür Taraması – A.S.; Yazıyı Yazan – A.S.; Eleştirel İnceleme – A.S.

References
1. Amin N, Divatia JV, Agarwal V, Kulkarni AP. Readmissions in a surgical intensive care unit: Patient characteristics and outcome. Indian J Crit Care Med 2003;7:14–7.
2. Van Sluisveld N, Bakhshi-Raiez F, de Keizer N, Holman R, Wester
G, Wollersheim H, et al. Variation in rates of ICU readmissions and
post-ICU in-hospital mortality and their association with ICU discharge practices. BMC Health Serv Res 2017;17:281.
3. Alex J, Shah R, Griffin SC, Cale AR, Cowen ME, Guvendik L. Intensive care unit readmission after elective coronary artery bypass
grafting. Asian Cardiovasc Thorac Ann 2005;13:325–9.
4. Rosenberg AL, Watts C. Patients readmitted to ICUs* : A systematic review of risk factors and outcomes. Chest 2000;118:492–502.
5. Campbell AJ, Cook JA, Adey G, Cuthbertson BH. Predicting death
and readmission after intensive care discharge. Br J Anaesth
2008;100:656–62.
6. Nates JL, Nunnally M, Kleinpell R, Blosser S, Goldner J, Birriel B, et
al. ICU Admission, discharge, and triage guidelines: A framework
to enhance clinical operations, development of institutional policies, and further research. Crit Care Med 2016;44:1553–602.
7. Metnitz PG, Fieux F, Jordan B, Lang T, Moreno R, Le Gall JR. Critically ill patients readmitted to intensive care units--lessons to learn?
Intensive Care Med 2003;29:241–8.
8. SCCM Quality Indicators Committee. Candidate critical care quality indicators. Anaheim: Society of Critical Care Medicine; 1995.
9. Brown SES, Ratcliffe SJ, Halpern SD. Assessing the utility of ICU readmissions as a quality metric: An analysis of changes mediated
by residency work-hour reforms. Chest 2015;147:626–36.
10. Ozay HY, Bombaci E, Ercan GC, Colakoglu S. Retrospective analysis of the re-admitted cases in intensive care unit; Reasons, outcomes and evaluation of the factors that affect mortality. J Turk
Soc Intens Care 2012;10:91–6.
11. Nishi GK, Suh RH, Wilson MT, Cunneen SA, Margulies DR, Shabot
MM. Analysis of causes and prevention of early readmission to
surgical intensive care. Am Surg 2003;69:913–7.
12. Capuzzo M, Moreno RP, Alvisi R. Admission and discharge of critically ill patients. Curr Opin Crit Care 2010;16:499–504.
13. Chrusch CA, Olafson KP, McMillan PM, Roberts DE, Gray PR. High
occupancy increases the risk of early death or readmission after

Sari and Karatay Sözüer, Reasons for Intensive Care Readmission / doi: 10.14744/GKDAD.2022.57625

transfer from intensive care. Crit Care Med 2009;37:2753–8.
14. Parenmark F, Walther SM. Intensive care unit to unit capacity
transfers are associated with increased mortality: An observational cohort study on patient transfers in the Swedish Intensive
Care Register. Ann Intensive Care 2022;12:31.
15. Bauer J, Brüggmann D, Klingelhöfer D, Maier W, Schwettmann L,
Weiss DJ, et al. Access to intensive care in 14 european countries:
A spatial analysis of intensive care need and capacity in the light
of COVID-19. Intensive Care Med 2020;46:2026–34.
16. Utzolino S, Kaffarnik M, Keck T, Berlet M, Hopt UT. Unplanned
discharges from a surgical intensive care unit: Readmissions and
mortality. J Crit Care 2010;25:375–81.
17. Çayören PÖ, Erkalp K, Sevdi MS, Demirgan S, Çayören H, Selcan
A. Evaluation of readmitted patients after intensive care unit discharge (retrospective study). Bagcilar Med Bull 2019;4:10–5.
18. Rosenberg AL, Hofer TP, Hayward RA, Strachan C, Watts CM. Who
bounces back? Physiologic and other predictors of intensive care
unit readmission. Crit Care Med 2001;29:511–8.
19. Chen LM, Martin CM, Keenan SP, Sibbald WJ. Patients readmitted
to the intensive care unit during the same hospitalization: Clinical
features and outcomes. Crit Care Med 1998;26:1834–41.
20. Wong EG, Parker AM, Leung DG, Brigham EP, Arbaje AI. Association of severity of illness and intensive care unit readmission: A
systematic review. Heart Lung 2016;45:3–9.e2.
21. Markazi-Moghaddam N, Fathi M, Ramezankhani A. Risk prediction
models for intensive care unit readmission: A systematic review
of methodology and applicability. Aust Crit Care 2020;33:367–74.
22. Gajic O, Malinchoc M, Comfere TB, Harris MR, Achouiti A, Yilmaz
M, et al. The stability and workload index for transfer score predicts unplanned intensive care unit patient readmission: Initial
development and validation. Crit Care Med 2008;36:676–82.

287

23. Fakhry SM, Leon S, Derderian C, Al-Harakeh H, Ferguson PL. Intensive care unit bounce back in trauma patients: An analysis of
unplanned returns to the intensive care unit. J Trauma Acute Care
Surg 2013;74:1528–33.
24. Klimasauskas A, Kekstas G. Simple prediction of mortality in case
of readmission to the intensive care unit. Crit Care 2007;11(Suppl
2): P469.
25. Hospital-acquired pneumonia in adults: Diagnosis, assessment of
severity, initial antimicrobial therapy, and preventive strategies.
A consensus statement, American Thoracic Society, November
1995. Am J Respir Crit Care Med 1996;153:1711–25.
26. Balshi AN, Huwait BM, Noor ASN, Alharthy AM, Madi AF, Ramadan
OE, et al. Modified Early Warning Score as a predictor of intensive
care unit readmission within 48 hours: A retrospective observational study. Rev Bras Ter Intensiva 2020;32:301–7.
27. Tong C, Cao H, Xu Y, Li D, Zhang H, Xu M, et al. Causes, risk factors
and outcomes of patients readmitted to the ıntensive care unit
after esophageal cancer surgery: A retrospective cohort study.
World J Surg 2021;45:2167–75.
28. Tangonan R, Alvarado-Dyer R, Loggini A, El Ammar F, Kumbhani
R, Lazaridis C, et al. Frequency, risk factors, and outcomes of unplanned readmission to the neurological intensive care unit after
spontaneous intracerebral hemorrhage. Neurocrit Care 2022.
29. Çakalağaoğlu KC, Selçuk E, Erdem H, Elibol A, Köksal C. Analysis
of readmissions to the intensive care unit after coronary artery
bypass surgery: Ten years' experience. Braz J Cardiovasc Surg
2020;35:732–40.
30. Jo YS, Lee YJ, Park JS, Yoon HI, Lee JH, Lee CT, et al. Readmission to
medical intensive care units: Risk factors and prediction. Yonsei
Med J 2015;56:543–9.

