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Prolonged Stay in the Intensive Care Unit: A Retrospective
Analysis of Six Years

Yogun Bakim Unitesinde Uzamis Yatis: Alti Yilin Retrospektif Analizi
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ABSTRACT

Aim: A prolonged intensive care unit stay (ICU) is associated with many factors and causes various problems. This study aims to evaluate the clinical
characteristics and the factors that led to the stay of the patients treated in the ICUs for 30 days and more.

Materials and Methods: The data of 178 patients were analyzed retrospectively. Those with an ICU stay of 7-29 days (n=89) were assigned as “ICU
stay day <30 days - Group 1" and those with a stay of 30 days and more (n=89) were assigned as “ICU stay day >30 days - Group 2" The factors
related to a prolonged ICU stay were investigated in this study. The data obtained from the hospital data system were compared.

Results: The age and gender distributions of the 178 patients were not statistically different between the two groups (p=0.355 and p=0.758,
respectively). The group with an ICU stay of >30 days had a significantly higher tracheostomy rate (p<0.05) than the group with an ICU stay of <30
days. In this study, percutaneous endoscopic gastrostomy procedures were used more frequently on patients who stayed in the ICU for 30 days or
more than on those who stayed for less than 30 days (p=0.000).

Conclusion: Prolonged ICU stay are caused by multiple factors, and palliative care units and home care facilities must be used frequently to make
the best use of ICU beds and to prevent prolonged ICU stays, which cause increased mortality and negative financial outcomes.
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0z
Amac: Yogun bakim iinitesinde (YBU) uzamis yatis bircok faktorle iliskilidir ve cesitli sorunlara neden olur. Bu calisma, 30 giinden fazla YBU'de
tedavi goren hastalarin klinik 6zelliklerini degerlendirmeyi amaglamaktadir.

Gerec ve Yontem: Yiiz yetmis sekiz hastanin verileri retrospektif olarak incelendi. YBU'de 7-30 giin yatis siiresi olanlar "YBU yatis giinii <30 giin -
Grup 1", 30 giin ve iizeri yatis siiresi olanlar ise "YBU yatis giinii 230 giin - Grup 2" olarak tanimlandi. Bu calismada YBU'de yatis siiresinin uzamasina
neden olan faktdrler arastirildi. Hastane veri sisteminden elde edilen veriler karsilastiriidi.

Bulgular: Yiiz yetmis sekiz hastanin yas ve cinsiyet dagilimlari iki grup arasinda istatistiksel olarak farkli degildi (sirasiyla; p=0,355 ve p=0,758).
YBU'de >30 giin kalan grupta trakeostomi orani <30 giin YBU'de kalan gruba gore anlamli olarak daha yiiksekti (p<0,05). Bu calismada 30 giin ve
tizeri YBU'de kalan hastalarda 30 giinden az kalanlara gére daha sik perkiitan endoskopik gastrostomi islemi uygulandi (p=0,000).

Sonuc: Uzun siireli yogun bakim yatislarina birden fazla faktor neden olmaktadir. Yogun bakim yataklarindan en iyi sekilde yararlanmak ve mortalite
artisina ve olumsuz finansal sonuclara neden olan uzun siireli yogun bakim yatislarini dnlemek icin palyatif bakim tiniteleri ve evde bakim tesislerinin
sik kullaniimasi gerekmektedir.

Anahtar Kelimeler: Uzun siireli yatis, yogun bakim unitesi, kritik hasta
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INTRODUCTION

The care of critically ill patients requires a significant amount
of time, resources, and money as well as specialist staff, nursing
care, and equipment'2.

Although some critically ill patients are discharged early from
intensive care units (ICUs), others require a prolonged ICU
stay, which causes complications such as muscle weakness,
pressure ulcers, infections, pulmonary embolism, and delirium.
Additionally, a prolonged ICU stay is associated with high
hospital-related morbidity and mortality rates and negative
long-term consequences®”’. Critically ill patients with a
prolonged ICU stay typically require more time and medical
resources than usual®. It may be impossible to achieve
acceptable mortality rates and quality of life despite the high
costs invested in medical care associated with prolonged ICU
stays®1°,

The precise definition of a prolonged ICU stay varies in the
literature, as several studies have used different stay limits,
such as >7, 14, 21, 29, or 30 days'-'®. The APACHE-II score, the
SOFA score, the need for mechanical ventilation, the need for
vasopressors, and multiple organ failure have been identified
as the factors that contribute to a prolonged ICU stay''8-20,

In this study, we aimed to determine the clinical characteristics
of patients who were treated in ICUs for 30 days or more and
to determine the factors that affected the prolonged duration
of their stay.

MATERIALS AND METHODS

Ethical approval of this study was obtained from Tekirdag
Namik Kemal University Non-Interventional Research Ethics
Committee (protocol no: 2022.191.10.15, date: 25.10.2022).

In our hospital, there are two 11-bed tertiary ICUs controlled
by the department of anesthesiology and reanimation. These
ICUs accept surgical and nonsurgical patients and have
anesthesiologists available around the clock. There are also
other ICUs controlled by other departments such as internal
medicine, cardiology, cardiovascular surgery, neurology, and
pediatric diseases.

A six-year retrospective study was conducted after receiving
approval from the local ethical committee. From May 2017 to
September 2022, scans and data collection were performed on
2811 patients who were being monitored in the 11-bed tertiary
ICU, which accept patients from the operating theater, wards,
emergency services, and outlying center hospitals.

The hospital data system was scanned retrospectively, and 89
patients who spent 30 days or more in the ICU between May
2017 and September 2022 were identified. Additionally, the
files of 89 patients who spent between 7 and 30 days in the
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ICU were randomly scanned and selected from the hospital
data system. In other words, this study included 178 patients
divided into two groups: Group 1 for ICU stay <30 days and
Group 2 for ICU stay >30 days. All the data were obtained from
the administration registry book of the ICU, hospital electronic
patient data system, and patient charts.

This study was conducted according to the ethical principles
outlined in the Helsinki Declaration and the guidelines of good
clinical practice.

Statistical Analysis

The mean, standard deviation, median, minimum, maximum,
frequency, and ratio values were used for the descriptive
statistics of the data. The Kolmogorov-Smirnov test was used
to measure the distribution of the variables. The Independent
Sample t-test and the Mann-Whitney U test were employed
to analyze the quantitative independent data. A chi-square
test was used to analyze the qualitative independent data, and
Fisher's test was used when the chi-square test conditions were
not met. Statistical analysis was carried out with the Statistical
Package for the Social Sciences 28.0 software.

RESULTS

The patients had a median age of 66 years, with a mean age
of 64.8+15.8 years. The patients comprised of 38.8% females
and 61.2% males. Group 1 had a mean age of 65.6 years while
Group 2 had a mean age of 64 years. Group 1 consisted of
33 female (37.1%) and 56 male (62.9%) patients, Group 2
consisted of 36 female (40.4%) and 53 male (59.6%) patients
(Table 1). The age and gender distributions of the patients were
not statistically different between the two groups (p=0.355;
p=0.758) (Table 1). About 37.1% and 41.6% of the patients
with ICU stays of <30 days and >30 days, respectively, were
accepted from emergency services. Patients accepted from
outlying hospitals had the second-highest population. The
admission diagnoses of both groups were respiratory failure
following CPR and chronic obstructive pulmonary disease,
respectively. The three main admission sources and admission
diagnoses did not differ between the groups (p>0.05).

Tracheostomy was performed on 28.1% (n=50) of the patients
during their ICU stay (Table 1). Additionally, percutaneous
endoscopic gastrostomy (PEG) was performed on patients who
were unable to eat orally or who were predicted to require
tube-feeding for a long time. About 11.8% (n=21) of the
patients underwent PEG procedure (Table 1). Furthermore,
32% (n=57) of the patients required vasopressors, 92.7%
(n=165) were on mechanical ventilation upon admission, and
28.1% (n=50) were admitted to the ICU after surgery (Table 1).

Group 2 had a significantly higher tracheostomy rate (p<0.05)
than Group 1 (Table 1). Group 2 had a significantly longer
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tracheostomy opening day and a longer number of days from
tracheostomy opening until discharge (p<0.05) than Group
1. Group 2 had a significantly higher PEG ratio (p<0.05) than
Group 1 (Table 1). Both groups had no significant differences
in the day of PEG opening and the number of days from PEG
opening until discharge from the ICU (p>0.05; Table 1).

Group 2 had a considerably lower need for inotropic drugs at
admission (p<0.05) than Group 1 (Table 1). Additionally, Group
2 had a considerably longer inotrope intake time (p<0.05)
than Group 1. The rate of receiving mechanical ventilation
support did not differ significantly (p>0.05) between both
groups. Group 2 had a significantly longer mechanical
ventilation time (p<0.05) than Group 1. Additionally, Group

2 received a significantly higher amount of transfused ES
and FFP (p<0.05) than Group 1. The postoperative admission
rate and the dialysis history rate did not differ significantly
(p>0.05) between both groups (Table 1).

The APACHE-II scores for predicting the mortality rate did
not differ significantly (p>0.05) between the groups. Group
1 had a significantly higher exitus rate (p<0.05) than Group
2 (Table 2).

The sodium, potassium, chloride, magnesium, blood urea
nitrogen, creatinine, alanine aminotransferase, aspartate
aminotransferase, lactate, and C-reactive protein values at
admission did not differ significantly (p>0.05) between the

Table 1. Demographic and clinical characteristics of the patients

ICU stay day <30 days Group 1 ICU stay day >30 days Group 2
Mean+SD/n-% Median | Mean+SD/n-% Median :
Age 65.6 + 16.4 67.0 64.0 + 15.2 65.0 0.355 m
Female | 33 37.1% 36 40.4% ,
Sex 0.758 5
Male 56 62.9% 53 59.6%
N/A 82 92.1% 46 51.7% )
Tracheostomy 0.000 X
(+) 7 7.9% 43 48.3%
Tracheostomy
Tracheostomy opening day 6.3 + 6.8 8.0 233 + 14.9 21.0 0.001 m
Tracheostomized day 8.6 + 3.5 10.0 37.2 + 29.3 28.0 0.001 "
N/A 88 98.9% 69 77.5% )
PEG 0.000 | X
(+) 1 1.1% 20 22.5%
PEG
PEG opening day 0.0 + 0.0 34.8 + 19.8 325 0.102 t
How many days since PEG opening 10.0 + 10.0 339 + 30.0 24.0 0.447 t
, o N/A 52 58.4% 69 77.5% \
Vasopressor drug need in admission 0.006 | *
(+) 37 41.6% 20 22.5%
Vasopressor drug need (days) 5.2 + 5.7 4.0 9.6 + 10.4 6.0 0.004 | ™
, o N/A 9 10.1% 4 4.5% .
Need for mechanical ventilation 0.150 X
(+) 80 89.9% 85 95.5%
Mechanical ventilation day (days) 9.2 + 6.0 8.0 323 + 21.4 31.0 0.000 '“
Transfused erythrocyte suspension (units) 1.6 + 2.6 0.0 6.0 + 7.3 3.0 0.000 | "
Transfused fresh frozen plasma (units) 3.5 + 4.8 2.0 8.0 + 9.8 5.0 0.000 | ™
o N/A 68 76.4% 60 67.4% )
Admission after surgery 0.182 X
(+) 21 23.6% 29 32.6%
N/A 72 80.9% 69 77.5% .
Renal replacement therapy 0.579 X
(+) 17 19.1% 20 22.5%
APACHE-II score 21.0 + 8.5 21.0 23.3 + 8.1 22.0 0.097 "
Predicted mortality rate 39.0 + 23.8 35.5 46.0 + 25.9 42.4 0.088 m
ICU stay day (days) 13.4 + 5.7 12.0 52.1 + 23.0 45.0
. N/A 45 50.6% 29 32.6% ,
Exitus 0.015 | X
(+) 44 49.4% 60 67.4%
t:Independent sample t-test, ™: Mann-Whitney U test, X: Chi-square test.
SD: Standard deviation, PEG: Percutaneous endoscopic gastrostomy, ICU: Intensive care unit
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groups (Table 3). Group 2 had significantly higher calcium
and albumin levels (p<0.05) than Group 1 (Table 3).

DISCUSSION

Advanced life support, mechanic ventilation, and organ
support systems lengthen ICU stays for critically ill patients?'.
This six-year retrospective study aimed to determine
the predisposing factors contributing to prolonged ICU
stays. We selected a maximum stay limit of 30 days after
conducting a literature search. We searched the hospital
data system to determine if prolonged ICU stays were
influenced by basic laboratory parameters, the need for
vasopressors and mechanical ventilation upon admission,
the need for tracheostomy and PEG, and related data, such
as tracheostomy opening day, the number of tracheostomy
days, PEG opening day, the number of days after PEG opening,
transfused erythrocyte and fresh frozen plasma units, and
renal replacement therapy during intensive care.

The description of a prolonged ICU stay in the literature varies
between 7, 14, 30, and 90 days. For example, Miniksar and
Keten?? conducted a retrospective analysis and discovered that
3.11% of patients stayed in ICUs for more than 90 days. Alkali
et al.?® set a 14-day maximum limit for prolonged ICU stays
and discovered that 401 (40.34%) out of 994 admitted patients
had prolonged stays. In another study, it was discovered that
6% of 3257 patients stayed for 14 days or more in the ICU%.
There are also studies that set a limit of 30 days or more for
prolonged ICU stays and discovered that 1.6% and 4.92% of the
patients stayed in the ICU for those periods, respectively**?. In
this study, we discovered that 89 patients (3.16%) out of 2811
patients stayed in the ICU for more than 30 days.

In this study, the age and gender distributions of the patients
were not statistically different between the two groups. Cevik
and Geyik'” performed a retrospective study and reported
that two groups with ICU stays of less than and more than 30
days had a statistically significant difference in age but not
in gender. In another retrospective study, it was reported that
there was a statistically significant difference in mean age

Table 2. Discharge status of the patients

ICU stay day <30 days Group 1 ICU stay day >30 days Group 2

n % n % P
Discharge status
Exitus 44 49.4% 60 67.4% 0.015 X
Transfer to outer center 0 0.0% 2 2.2% 0.497 X
Transfer to ward 32 36.0% 18 20.2% 0.020 X
Transfer to home 8 9.0% 6 6.7% 0.578 X
Transfer to other ICU 5 5.6% 3 3.4% 0.469 X
L Chi-square test, ICU: Intensive care unit

Table 3. Biochemical parameters of the patients

ICU stay day <30 days Group 1 ICU stay day >30 days Group 2

Mean+SD/n-% Median Mean+SD/n-% Median .
Sodium (mmol/L) 138.2 + |73 139.0 139.7 + | 6.1 139.0 0313 | "
Potassium (mmol/L) 43 + |08 4.2 4.2 + |07 4.1 0.687 | ™
Calcium (mg/dL) 8.3 + | 1.6 8.2 8.4 + |08 8.4 0.048 | ™
Chloride (mmol/L) 99.9 + | 128 102.0 101.2 + |68 100.9 0.598 | "
Magnesium (mg/dL) 2.0 + |04 2.0 2.0 + |04 1.9 0.814 |
Albumin (g/dL) 2.9 + |06 29 3.1 + |07 3.1 0.020 |t
Blood urea nitrogen (mg/dL) 341 + |30.1 25.7 333 + | 258 243 0943 |
Creatinine (mg/dL) 1.4 + [ 12 1.0 1.6 + | 1.7 1.1 0.669 | ™
Alanine aminotransferase (IU/L) 73.9 + | 2539 20.6 100.7 + [337.0 17.0 0520 | ™
Aspartate aminotransferase (IU/L) 124.1 + | 459.0 33.0 124.0 + [3214 29.0 0.860 | ™
Lactate (mmol/L) 2.6 + |25 1.6 2.7 + |26 1.7 0.686 | ™
C-reactive protein (mg/L) 105.8 + [99.3 65.5 108.6 + | 1185 68.2 0752 | ™
t:Independent Sample t-test, ™: Mann-Whitney U test, : Chi-square test.
SD: Standard deviation, PEG: Percutaneous endoscopic gastrostomy, ICU: Intensive care unit
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between groups with prolonged ICU stays of more than 14
days; however, Arabi et al.” reported no significant difference
in mean age and gender between groups of patients who
stayed in the ICU for less than and more than 7 days?..

Prolonged  mechanical ventilation requirements and
unsuccessful weaning are the major indications for
tracheostomy?®.  Several studies have reported that

tracheostomized patients require a prolonged ICU stay'’192227,
This study also demonstrated that the tracheostomized
patients stayed in the ICU for relatively long periods. An early
or late tracheostomy time may be considered when managing
the airway during intensive care. Patients who stayed in the
ICU for less than 30 days had a mean tracheostomy opening
time of 6.3+6.8 days, while patients who stayed in the ICU for
more than 30 days had a mean tracheostomy opening time of
22.3+14.9 days. The patients with an ICU stay of more than 30
days had considerably long tracheostomy opening days, which
may have contributed to their prolonged ICU stay.

From another viewpoint, more patients were recommended for
tracheostomies as their length of stay increased. Even though
the group with an ICU stay of >30 days had a relatively high
number of days from tracheostomy to discharge (i.e., transfer
to another unit or death), patient survival or the absence of
a need for an ICU stay depends on several other parameters.
Miniksar and Keten?? claimed that tracheostomized patients
had much longer ICU stays. Similarly, Cevik and Geyik'
reported that tracheostomy procedures were a predictor of
prolonged ICU stays and mortality. In this study, we did not
find tracheostomy to be a predictor of prolonged ICU stays or
mortality.

Malnutrition risks, nosocomial infections, and multiple organ
failure are the complications that extend the ICU stay of
patients with already prolonged stays?®. PEG is usually used for
patients who require long-term enteral nutrition because of
inadequate oral intake. PEG tubes are much more comfortable
for feeding and provide higher nutritional efficacy than
nasogastric tubes®. In this study, PEG procedures were used
more frequently on patients who stayed in the ICU for more
than 30 days than on those who stayed for less than 30 days.
We believe that this occurred because a PEG procedure was
indicated for patients who were expected to have a prolonged
ICU stay and required long-term enteral nutrition owing to
inadequate oral intake.

Patients with hypotension or septic shock require vasopressors
or inotropes for normotension upon admission to ensure
adequate organ perfusion. Severe hypotension or septic shock
is associated with increased mortality®®. Previous studies
have demonstrated that patients who require inotropes or
vasopressors have prolonged ICU stays''. Contrarily, we
discovered that more patients with ICU stays of <30 days

required these drugs upon admission than those with ICU stays
of >30 days. This finding may be because patients who require
vasopressors or inotropes upon admission have a decreased
survival rate.

Most patients require mechanical ventilation upon admission
or during intensive care®. Zampieri et al.’”® discovered that
patients who required mechanical ventilation during intensive
care needed to remain in the ICU for more than 14 days.
Other studies in the literature have shown that the need for
mechanical ventilation is effective in prolonging ICU stay'2,
In this study, 92.7% of the patients required mechanical
ventilation regardless of how long they stayed in the ICU.
There was no significant difference in mechanical ventilation
requirements between the two groups. The mechanical
ventilation duration is an important parameter because as it
increases, mechanical ventilation-related complications, such
as ventilator-related pneumonia and barotrauma, occur®. In
this study, the patients who stayed in the ICU for more than
30 days had longer mechanical ventilation days. This may be
explained by the fact that an increase in a patient's mechanical
ventilation days causes additional complications and makes
patient discharge challenging.

Blood transfusions are associated with increased morbidity,
increased mortality, and complications such as prolonged ICU
stays, increased mechanical ventilation requirements, and even
multiple organ failure. Health care costs have increased, and
patients who require intensive care are unable to receive it
because there are not enough beds available?'?*3>. Tobi and
Amadasun®, Halawi et al.¥’, and Lipschitz*®® reported that
a prolonged ICU stay was a predisposing factor for blood
transfusions. Similarly, in this study, elderly patients and
those with prolonged ICU stays received significantly more
transfusions than patients with ICU stays of <30 days.

In this study, the two groups had no significant differences in
admission after surgery, renal replacement therapy, APACHE-II
scores, or predicted mortality rates. In a Japanese multicenter
retrospective cohort study, patients with prolonged ICU stays
had a significantly higher APACHE-II score of 23 than those
with short ICU stays (APACHE-II score: 13)%. Various studies
have also discovered a relationship between high APACHE-II
scores and prolonged ICU stays'44'. However, Kiray et al.”'
observed no differences in terms of APACHE-II scores between
patients with prolonged and short ICU stays. Santana Cabrera
et al.?® discovered that patients with surgical admission had
prolonged stays, but Toptas et al.*? reported that patients
with no surgical admission had prolonged ICU stays. Cevik
and Geyik" stated that renal replacement therapy did not
affect the length of stay, but Santana Cabrera et al.?® stated
that patients who received renal replacement therapy for long
periods had long ICU stays. According to the literature, renal
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replacement therapy may prolong ICU stay because it prevents
acute complications associated with acute renal failure**.

Although we discovered that the two groups had no difference
in APACHE-II scores, the group with a prolonged ICU stay had a
significantly higher mortality rate than the group with a short
ICU stay. This result may be due to several factors, such as the
opinion that critically ill patients who require high doses of
vasopressors and are unresponsive to conventional treatments
may not survive for a long time and may therefore stay in the
ICU for less than 30 days. However, even if the patient's status
is quite stable at the time of admission, other factors, such
as unsuccessful weaning, the need for prolonged mechanical
ventilation, the reluctance of patient's relatives to provide
their consent for procedures such as tracheostomies and
PEGs, the reluctance to transport tracheostomized patients
home with home ventilators, and the unavailability of ward
and palliative beds to discharge the patient, may make the
patient vulnerable to other complications such as nosocomial
infections, ventilator-associated pneumonia, and increased
mortality. There are also similar opinions in the literature'.

Electrolyte imbalance is a common problem in critically ill
patients upon admission®. In this study, despite investigating
the electrolyte, renal, and hepatic parameters at the time of
admission, we could not find a relationship between basic
laboratory parameters and a prolonged ICU stay, except
for calcium and albumin levels. This is because the length
of ICU stays increases as the calcium and albumin levels
increase. Toptas et al.** discovered that patients' length of
ICU stay increases when their urea, creatinine, and sodium
levels increase. Miniksar and Keten? also reported that
hypomagnesemia was significantly related to a prolonged ICU
stay.

Study Limitations

In this single-center study, our case number was low compared
to similar studies in the literature. The deficiencies in various
scoring systems and their records in the hospital information
system from past to present have been one of the limiting
steps of our study.

CONCLUSION

In this six-year retrospective study, we aimed to determine the
predictors of prolonged ICU stays. We discovered that patients
who stayed in the ICU for more than 30 days had a relatively
high mortality rate. Additionally, tracheostomy and PEG
procedures were found to be related to prolonged ICU stays
in our study. The absence of a need for vasopressors was also
found to be associated with prolonged ICU stays. Prolonged
ICU stays are caused by multiple factors, and palliative care
units and home care facilities must be used frequently to
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make the best use of ICU beds and prevent prolonged ICU
stays, which cause increased mortality and negative financial
outcomes.
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