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ABSTRACT
Aim: The patients who survived and discharged from the intensive care unit (ICU) after coronavirus 
disease-2019 (COVID-19), has been readmitted to the hospital with a various spectrum of symptoms. 
Being able to determine the reasons and duration of readmission time can guide post-discharge care. In 
this study, we aimed to analyze the rate and reasons for readmissions to the hospital in the first 60 days 
of Covid-19 patients discharged from the ICU.
Material and Methods: Patients admitted to a tertiari care state hospital’s ICU between March 2020- 
February 2021 were evaluated retrospectively. The discharge disposition, time to readmission and 
symptoms during readmission were recorded.
Results: A total of 145 patients were evaluated. While 89 (61%) of these patients died, 56 (39%) were 
discharged. It was observed that 38 of the discharged patients readmitted to the hospital, while 18 
did not readmit. The mean time to first admission to the hospital was 21.34 days. The most common 
symptoms were dyspnea and malaise-fatigue. It was observed that patients who require mechanical 
ventilation during index hospitalization readmitted to the hospital with a higher rate. 
Conclusion: Patients discharged from the ICU after COVID-19 have a high rate of readmission to the 
hospital in the first 60 days. It is important to determine the predictive factors for readmission and to 
identify patients who need close follow-up after discharge and for this more comprehensive studies are 
needed. 
Keywords: COVID-19, Readmission, Readmission mortality, Readmission predictor

ÖZ
Amaç: Koronavirüs hastalığı-2019 (COVID-19) sonrası taburcu olan hastaların birçok şikayetle 
hastanelere başvurduğu görülmüştür. Başvuru nedenlerini ve süresi hakkında bilgi sahibi olmak 
taburculuk sonrası bakımı yönlendirebilir. Bu çalışmada yoğun bakım ünitesinden taburcu olan 
COVID-19 hastalarında ilk 60 gün hastaneye yeniden başvuru oranını ve nedenlerini analiz etmeyi 
amaçladık. 
Gereç ve Yöntemler: Üçüncü basamak yoğun bakım ünitesinde Mart 2020-Şubat 2021 tarihleri 
arasında COVID-19 tanısı ile interne edilen olguların taburculuktan sonraki ilk 60 gün içinde aynı 
hastaneye yapılan başvuruları retrospektif olarak değerlendirildi. Taburculuk durumları, taburculuk 
sonrası ilk başvuru süresi, başvuru şikayetleri ve başvurulan birimler kaydedildi.
Bulgular: Toplam 145 hasta değerlendirildi. Bu hastaların 89’u (%61) exitus olurken 56’sı (%39) tabur-
cu edilmiştir. Taburcu olan hastaların 38’i taburculuk sonrası hastaneye başvururken, 18’inin hastaneye 
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INTRODUCTION 

Novel Coronavirus disease-2019 (COVID-19) first came 
up in China and spread out rapidly all around the world in 
2019 (1). The increasing number of hospital admissions 
due to pandemics has put a lot of pressure on healthcare 
systems. Most of the patients admitted with the diagnosis of 
COVID-19 were hospitalized for a long time and had to face 
many complications due to viral infection during this period 
(2). Among those who survived and discharged from the 
intensive care unit (ICU), many readmitted to the hospital 
with a various spectrum of symptoms (3).

To define the characteristics of patients who deteriorate after 
discharge may improve better determination of discharge 
time and whom to monitor more cautiously after sending the 
patient home. Being able to determine which patient has 
the most risk to be readmitted to the hospital in the following 
weeks after the discharge, can help the clinician choose 
better timing for discharging decision and select patients 
who will have a need for close follow-ups (2,4).

In our study, we aimed to determine the rate and reasons 
for readmissions to the hospital in the first 60 days of 
COVID-19 patients discharged from the ICU.

 MATERIAL and METHODS

After The Ethics Committee approval (2021/05-7), patients 
admitted to the Zonguldak Atatürk State Hospital’s 
Anesthesiology and Reanimation ICU between March 2020- 
February 2021 were evaluated retrospectively. Patients 
with suspected or confirmed COVID-19 and older than 18 
years of age were included to the study. Readmissions to 
the same hospital (emergency department and outpatient 
clinic) within 60 days after the discharge were evaluated.

The data of age, gender, length of ICU and hospital 
stay, APACHE II score, vasopressor and mechanical 
ventilation (invasive/non-invasive) requirement, medical 
treatment, presence of chronic diseases and whether they 
were patients under home care service were recorded. 
The discharge disposition, duration from discharge until 
readmission, symptoms during readmission and the 
admitted hospital unit were obtained and recorded. Patients 
with a readmission to the same hospital within 60 days after 
the discharge were grouped as Group Readmission (Group 

Re) and patients without readmission were grouped as 
Group Non-Readmission (Group Non-Re).

Statistical Analysis

For all the statistical evaluation SPSS® 22 for Windows® 
(Statistical Package for the Social Sciences, Armonk, NY, 
USA) was used. In the descriptive statistics, quantitative 
data are expressed as mean ± standard deviation (SD), and 
median, interquartile range. Qualitative data are expressed 
as percentages (%). Conformity to normal distribution was 
assessed using the Shapiro Wilk test. Student’s T-test were 
used to analyze the data that had a normal distribution. For 
data not exhibiting normal distribution, the Mann Whitney 
U-test and, the chi-squared test were used; p < 0.05 was 
considered statistically significant.

 RESULTS

145 patients admitted to the ICU between March 
2020-February 2021 were included to the study. The mean 
age of these patients was 67.39±13.60 years and the 
mean length of ICU stay was 10.73±9.49 days. While 89 
of these 145 patients (61%) died, and 56 of them (39%)
were discharged. Among those who has been discharged, 
38 patients readmitted to the same hospital (Group Re), 18 
patients (Group Non-Re) did not readmit (Figure 1). Clinical 
features and demographic data are compared between the 
groups in Table 1.

Nine of 38 patients who readmitted were applied to the 
hospital without symptoms after 7-10 days (for control).29 
patients applied to the hospital 48 times in the first 60 days 
after discharge. The mean duration from discharge until 

başvurmadığı görüldü. Hastaneye ilk başvuru süreleri ortalama 21.34 gündü. En sık başvuru şikayetleri dispne ve kırgınlık-yorgunluktu. 
Yoğun bakımda takip edildikleri dönemde mekanik ventilatör ihtiyacı olan hastaların daha yüksek oranla hastaneye başvurdukları görüldü. 
Sonuç: COVID-19 sonrası YBÜ’den taburcu olan hastaların ilk 60 gün hastaneye yeniden başvuru oranı yüksektir. Yeniden başvuru 
için prediktif faktörlerin belirlenerek taburculuk sonrası yakın takip ihtiyacı olan hastaların belirlenmesi önemlidir. Bunun için daha geniş 
çalışmalara ihtiyaç duyulmaktadır.
Anahtar Sözcükler: COVID-19, Yeniden başvuru, Yeniden başvuruda mortalite, Yeniden başvuru prediktörleri

Figure 1: Trial follow diagram.
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12th, and 55th day after their readmission to the ICU. Two 
other patients who readmitted to the ED with clouding of 
consciousness diagnosed as CVD were re-discharged after 
7th and 12th day respectively. All other ED readmissions 
were treated in outpatient and all readmissions to the 
outpatient clinic were not hospitalized. The rate of admission 
to the ICU was 13.15%, and the mortality rate was 10.5% of 
the patients who readmitted.

 DISCUSSION

In our study, we retrospectively analyzed the readmissions 
of COVID-19 patients discharged from the ICU to the 
same hospital in the first 60 days. We determined that 
67.8% of the discharged patients were readmitted to the 
hospital.16% of discharged patients were admitted to the 
hospital without any symptoms with the aim of control 
and 51.8% with symptoms. While there was no difference 
between the groups in terms of demographic data, it was 
seen that Group-Re required more mechanical ventilation 
(MV) support in terms of clinical parameters during the 
index hospitalization period. The rate of admission to the 
ICU was 13.15%, and the mortality rate was 10.5% of the 
patients who readmitted.

Atalla et al. (2) researched the readmissions of patients who 
were admitted to the hospital due to COVID-19 in the first 30 
days after discharge. They stated that the rate of readmitted 
patients was 6.8%. In our study, this rate was 67.8%. The 
reasons for this difference are that we only evaluate the 
patients who were discharged from the ICU, not all the 
hospital in general, and the readmissions with the aim of 
control without symptoms were also included into the study.

readmission was 21.34±14.52 days. The symptoms and 
hospital units during application were summarized in Table 
2. 

Among 33 patients who readmitted to Emergency Depart-
ment (ED), one patient with severe dyspnea died, and one 
patient with clouding of consciousness was hospitalized 
to neurology clinic with cerebrovascular disease (CVD)
diagnosis. This patient was re-discharged with recovery 
on the 12th day of the readmission. Another patient with 
dyspnea was hospitalized to the pulmonary medicine 
clinic with the diagnosis of pneumonia and discharged on 
the 3rd day. Five of the patients who readmitted to the ED 
were hospitalized in the ICU. Three of these patients were 
diagnosed with pneumonia and died respectively at 3rd, 

Table 2: Distribution of presenting symptoms by hospital units.

Presenting 
Symptoms

Readmission 
to Emergency

(n=33)

Readmission to 
Outpatient Clinic

(n=15)
Dyspnea 12 (37%) 1 (7%)
Fatigue-Malaise 9 (27%) 4 (27%)
Headache 3 (9%) 2 (13%)
Diarrhea 2 (6%) 2 (13%)
Chronic Disease 
Control 0 4 (27%)

Clouding of 
Consciousness 4 (12%) 0

High Blood Pressure 3 (9%) 0
Myalgia 0 2 (13%)

Table 1: Demographic and clinical data.

Group Re (n=38) Group Non-Re (n=18) p
Age (years)# 68.42±10.99 65.22±18.11 0.496
Sex# (Male/Female) 20/18 10/8 0.838
Length of Stay in ICU# (day) 11.82±10.17 8.44±7.61 0.133
Length of Stay in Hospital# (day) 24.66±19.44 18.67±18.78 0.112
Apache II Score# 19.11±6.39 19.58±6.57 0.965
MV Requirement (+/-) 14/24 2/16 0.047*
Vasopressor Use (+/-) 5/33 0/18 0.164
Home Care Patient (+/-) 15/23 4/14 0.203
Renal Replacement Therapy (+/-) 3/35 11/7 1.000
Treatment

Tosilizumab (+/-)
IVIG (+/-)
Corticosteroids (+/-)
Vitamin C (+/-)

10/28
10/28
10/28
17/21

4/14
5/13
8/10
9/9

1.000
1.000
0.175
0.712

Comorbidities (+/-) 15/23 7/11 0.967
Group Re: Readmitted patients, Group Non-Re: Non-readmitted patients, #: Mean±Standart Deviation, IVIG: Intravenous Immune 
Globulin,*: p=0.047, Chi-square test.
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The limitations of our study are its retrospective nature and 
the possibility of patients admitting to other hospitals. In 
addition, in our study, evaluating only the first 2 months after 
discharge is also among our limitations.

In conclusion, we found that the rate of readmissions to 
the hospital in the first 60 days of patients discharged from 
the ICU after COVID-19 was high with the rate of 67.8%, 
and they were mostly readmitted with respiratory failure 
and fatigue-malaise. We determined that the need for 
mechanical ventilation in the previous hospitalization was a 
predictive factor for readmission to the hospital. We consider 
that more comprehensive studies are needed in order to be 
more prepared the health system, to know the readmission 
rate and symptoms, and to predict patients who need closer 
clinical follow-up after discharge.
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