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ABSTRACT

Aim: Long-term acute care hospitals (LTACH) provide specialized care for patients recovering from severe acute diseases
and for chronic and critically ill patients; who need long-term ventilatory support. This study aimed to investigate the factors
affecting the length of stay of stroke patients in our long-term intensive care unit (LTICU).

Material and Method: This retrospective study included 200 stroke patients; who were followed up in the LTICU. Demographic
characteristics, comorbid diseases, and culture results of patients were examined as variables and the effects of these variables
on the length of intensive care unit stay were analyzed.

Result: Of the patients; the mean age was 79 (41-99) years, 99 (49.5%) were males, and the mean length of stay was 46 (7-463)
days. The length of stay in LTICU was significantly long in stroke patients with a tracheostomy and positive growth in urine
cultures (p=0.013, p=0.018). The length of stay was significantly short in patients; who received total parenteral nutrition
(TPN) (p<0.01).

Conclusion: Our study has demonstrated that presence of a tracheostomy and positive growth in urine cultures increased but
TPN significantly decreased the length of stay of stroke patients in LTICU. To optimize LTACH facilities for stroke patients; we
suggest that the overall pattern of care in such centers should be better known, further integration with acute care units should

be established, and further studies should be conducted.
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INTRODUCTION

Long-term acute care hospitals (LTACH) provide
specialized care for patients recovering from severe
acute diseases and for patients with chronic and critical
illnesses; who need long-term ventilatory support (1,2).
Stroke is the main cause of severe disability. Despite
advances in prevention and treatment, stroke has been
the second most common cause of death for the last two
decades (3). However, the percentage of stroke patients
admitted to intensive care units for monitorization and
management of post-stroke complications continues to
grow (4).

Chronic and critical diseases such as stroke place a huge
burden on the healthcare system (5). Clinicians; who wish
to develop innovative care strategies for such patients,
transfer these patients from traditional short-term care
hospitals to LTACH (1). The Centers for Medicare and
Medicaid Services describe LTACH as acute care facilities
with a mean length of hospital stay of 25 days or longer
(6). Typically; LTACH provide care to patients, who do
not need full-fledged services of a short-term care facility
but who need ongoing care considerably (7).
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Despite the growing role of long-term acute care,
population-based data about overall patterns of use
of LTACH is very limited and little is known about the
evolution of the characteristics of patients transferred
to long-term acute care. In the literature, no studies
are available about long-term intensive care of stroke
patients. The aim of this study was to evaluate the
demographic characteristics, comorbid diseases, and
culture test results of stroke patients and to analyze the
effects of these factors on the length of stay in the long-
term intensive care unit (LTICU).

MATERIAL AND METHOD

The study was approved by Ankara Numune Training
and Research Hospital’s Ethics Committee (date:
September 06, 2018; Approval No: E-18-2200). All
study procedures were conducted in compliance with
the principles of the Declaration of Helsinki. Files of
200 patients; who were followed up in LTICU for stroke
in the period from January 1, 2015 to January 1, 2020,
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were reviewed retrospectively. Stroke patients were
categorized into the ischemic stroke (IS), intracerebral
hematoma (ICH), and subarachnoid hemorrhage (SAH)
groups. Age, gender, Glasgow Coma Scale (GCS) scores,
the Acute Physiology and Chronic Health Evaluation II
(APACHE II) scores of the study patients; percentages
of mechanical ventilation (MV) use, tracheostomies,
percutaneous  endoscopic  gastrostomies (PEG),
pressure ulcers (PU), enteral nutrition (EN) (via PEG
and nasogastric tube), and total parenteral nutrition
(TPN) use; comorbid diseases including hypertension
(HT), diabetes mellitus (DM), heart disease (HD), and
the effects of these variables on the length of intensive
care unit stay were investigated. In LTICU, stroke
patients were primarily tried to be fed enterally. TPN
was used when EN was not possible (GIS problems,
PEG infections, etc). Calorie and protein needs were
calculated for each patient by taking age, height,
weight, gender, and body temperature into account. The
culture test results of the study patients in the blood,
urine, wound, rectal, and tracheal aspirate samples,
and the effects of these culture test results on the length
of intensive care unit stay were examined. Bacteria
growing in culture samples were grouped as Escherichia
coli (E. coli), Methicillin-resistant Staphylococcus aureus
(MRSA), Acinetobacter spp., Pseudomonas spp., Proteus
spp., and other bacterial spp (Enterococcus, Candida

spp., etc.).

GCS comprises criteria to assess the general neurological
status including the level of consciousness of the
patient. GCS scores are determined based on the verbal
response, motor response, and eye-opening response
of the patient. A score of 15 points is assigned for the
best response and a score of 3 points is assigned for the
worst response (8).Total APACHE II scores can range
from 0 to 71, with increasing scores representing higher
disease severity (9).

Statistical Analysis

The study data collected from 200 patients were
transferred to the IBM SPSS Statistics 23 package
software for statistical analyses. Categorical data were
presented via frequency distributions (in numbers
and percentages). Numerical data were summarized
by descriptive statistics (mean, standard deviation,
median, and minimum and maximum values). The
numerical variables were tested by the Kolmogorov-
Smirnov normality test; which revealed a non-normal
distribution (p<0.05). Therefore, non-parametric
statistical tests were used in the statistical analysis of
the study data. Differences between two independent
groups were tested by the Mann-Whitney U test.
Differences across more than two groups were analyzed
by the Kruskal-Wallis test.
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RESULTS

Of 217 patients followed up in LTICU in the period from
2015 to 2020, 17 were excluded from the study because of
missing data and recurrent admissions. Therefore, a total
of 200 patients were included in the study for statistical
analysis. Ninety-nine (49.5%) patients were men; 101
(50.5%) patients were women, and the mean age of the
patients was 79 (41-99) years. While 43 (21.5%) patients
were discharged, 157 (78.5%) died. The mean GCS and
APACHE-II scores were 7 and 24, respectively. The mean
length of stay was 46 (7-463) days (Table 1).

Table 1. Patient characteristics

Variables Median Min.-Max.
Age (years) 79.0 41-99
GCS 7.0 3-12
APACHE II 24.0 12-40
LOS in LTICU (days) 46.0 7-463
N %
Gender
Female 101 50.5
Male 99 49.5
GCS: Glasgow coma scale, APACHE II: Acute physiology and chronic health evaluation
11, LOS: Length of stay, LTICU: Long-term intensive care unit,

The diagnoses were IS in 134 (67%) patients, ICH in
42 (21%) patients, and SAH in 24 (12%) patients. HT
was present in 194 (97%) patients; HD was present in
99 (49.5%) patients, and DM was present in 49 (24.5%)
patients (Table 2).

Table 2. Patient conditions/comorbidities

Conditions/comorbidities N %
IS 134 67.0
ICH 42 21.0
SAH 24 12.0
HT

Present 194 97.0
Absent 6 3.0
DM

Present 49 24.5
Absent 151 75.5
HD

Present 99 49.5
Absent 101 50.5
IS: Ischemic stroke, ICH: Intracerebral hematoma, SAH: Subarachnoid hemorrhage,
HT: Hypertension, DM: Diabetes mellitus, HD: Heart disease

Mechanical ventilation support was provided to 162
(81%) patients. A tracheostomy and a PEG were present
in 172 (86%) and 174 (87%) patients, respectively. Eighty-
five (42.5%) patients were administered TPN and 196
(98%) patients received EN (PEG and nasogastric tube).
A PU was found in 167 (83.5%) patients (Table 3).
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Table 3. Patient characteristics

Concomitant problems N %
MV

Present 162 81.0
Absent 38 19.0
Tracheostomy

Present 172 86.0
Absent 28 14.0
PEG

Present 174 87.0
Absent 26 13.0
EN

Present 196 98.0
Absent 4 2.0
NG

Present 22 11.0
Absent 178 89.0
PU

Present 167 83.5
Absent 33 16.5
TPN

Present 85 42.5
Absent 115 57.5
Discharge Condition

Alive 43 21.5
Exitus 157 78.5
MV: Mechanical ventilation, PEG: Percutaneous endoscopic gastrostomy, EN: Enteral
nutrition, NG: nasogastric tube TPN: Total parenteral nutrition, PU: Pressure ulcer

When culture test results
statistically significant differences were observed in
the length of LTICU stay by the species of bacteria
isolated from culture samples (p>0.05). Methicillin
Resistant Staphylococcus aureus (MRSA) and E. coli
growth occurred in the blood culture tests of 85
(42.5%) and 23 (11.5%) patients, respectively. E. coli
and Pseudomonas growth occurred in urine culture
tests of 57 (28.5%) and 16(8%) patients; in wound
culture tests of 30 (15%) and 20 (10%) patients, and in
tracheal culture tests of 22 (11%) and 18 (9%) patients,
respectively (Table 4).

were examined, no

The length of LTICU stay was statistically significantly
different by the presence of a tracheostomy, TPN use,
and bacterial growth in urine culture tests (p<0.05).
The length of LTICU stay was significantly longer
in patients with a tracheostomy and in patients
with positive bacterial growth in urine culture tests
(p=0.013 and p=0.018, respectively). The length of
LTICU stay was significantly shorter in the patients;
who received TPN (p<0.01). However; age, gender,
GCS or APACHE 1II scores, diagnosis; presence of
comorbidities, MV, PEG, or PU, and the culture test
results excluding urine cultures did not act on the
length of LTICU stay (Table 5).

Table 4. Examination of the relationship between the length of stay

and the bacteria type

Type of Culture N Mez;::l;gt(lltd(;fl.s-ﬁ};x.) K.W. P
Blood

E. coli 23 53 (10-280)

Acinetobacter spp. 16 59.5 (11-305)

MRSA 85 45 (7-249) 10160797
Others 11 36 (13-247)

Urine

E. coli 57 44 (10-463)

Pseudomonas spp. 16 61.5 (12-142)

Acinetobacter spp. 8 70 (13-247) 3.138 0.535
Proteus spp. 7 90 (10-280)

Others 8 118 (12-198)

Wound

E. coli 30 42 (9-375)

Pseudomonas spp. 20 52.5 (13-305)

Acinetobacter spp. 15 60 (17-283) 3.637 0.457
MRSA 10 53.5 (41-249)

Others 9 36 (10-280)

Tracheal Aspirate

E. coli 22 43 (9-164)

Pse.udomonas Spp- 18 64.5 (12-463) AE (35E
Acinetobacter spp. 17 44 (10-247)

Others 13 62 (10-280)

KW: Kruskal Wallis, E. coli: Escherichia coli, MRSA: Methicillin-resistant Staphylococcus
aureus

Table 5. Variables related to the length of stay in a long-term

intensive care unit

Length of Stay 7 .
Median (Min.-Max.)

Tracheostomy
Present 172 48.5 (7-463)

-2.477 0.013*
Absent 28 33.5 (10-375)
TPN
1Y 43 (9-

resent 85 3 (9-305) 3768 0.006%

Absent 115 53 (7-463)
Urine Culture
Presence of growth 96 54.5 (10-463)

-2.356 0.018*
No growth 104 44.5 (7-375)
Z: Mann-Whitney U, *:p<0.05 (Statistically significant), TPN: Total
parenteral nutrition

DISCUSSION

Acute stroke is one of the leading reasons for
admission to neurological ICUs. Minor progress that
was achieved so far in stroke management approaches
continues to be the cause of current high mortality
and morbidity rates (10,11). Stroke patients are first
seen in an emergency room then admitted to an acute
care hospital in an average of 4-5 days. This process
is followed by admission to an inpatient rehabilitation
facility, a long-term acute care hospital (LTACH), a
skilled nursing facility, home healthcare, outpatient
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clinic care, or a combination of such facilities (12).
Acute stroke patients may need a long time of hospital
stay due to a need for MV, intravenous antibiotic
therapy, or wound care (13). Of the 200 stroke patients
admitted to our LTICU from acute ICUs; 134 (67%)
had a diagnosis of IS, 42 (21%) had ICH, and 24 (12%)
had SAH. Of these patients; 81% needed MV and
83.5% had PU requiring care.

Kahn et al. (14) have demonstrated that mortality rates
range from 8.4% to 48.1% in LTACH. Scheinhorn et al.
(2) observed in their multi-center study that the mean
age was 71.8 years and the median length of stay was
40 days in LTACH patients, and one in three survived
12 months after admission. We found out that the
mean age was 79 years, the median length of stay
was 46 days, and the mortality rate was 78.5% in our
stroke patients followed up in LTICU. We have found
no similar studies in the literature on stroke patients
treated in LTICU.

A tracheostomy is a common procedure used in patients
with acute respiratory distress, especially when clinicians
predict the need for long-term MV in a patient (15).
Tracheostomy use in stroke patients has increased
steadily over the past two decades. Chatterjee et al. (16)
observed that increased use of tracheostomy in stroke
patients was associated with earlier placement, reduced
in-hospital mortality, and a shorter average length of
stay. However; they demonstrated that discharge rates to
non-acute care centers increased but rates of discharge
to home decreased in stroke patients, who underwent a
tracheostomy procedure. Consistent with that study; a
tracheostomy was present in 86% of the stroke patients
admitted to our hospital’s LTICU in our study. However;
we found out that the length of stay in the LTICU was
significantly longer in stroke patients with a tracheostomy
contrary to that of acute-care ICUs. Similarly; Turcotte
et al. (17) demonstrated an increased length of stay in
LTACH patients, who need dialysis, tracheostomy care,
ventilator support, and the placement of a feeding tube.

Artificial nutrition support has become the primary
therapeutic intervention for preventing metabolic
impairments and loss of lean body mass in order to
improve outcomes in critically ill patients (18). Although
enteral feeding is physiological and is beneficial for the
protection of microbial versatility and the structural and
functional integrity of the intestines, the use of the enteral
route for nutrition is associated with disadvantages
especially in acute disease stages and gastrointestinal
dysfunction (19,20). Almost all patients (98%) followed
up in LTICU received EN in our study but 85(42.5%)
patients received TPN due to gastrointestinal problems
and issues with PEG. We have found out in our study that
the length of stay in the LTICU was significantly shorter
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in stroke patients; who received TPN support, compared
to the other patients. It has been shown that TPN is a
favorable source for protein and calorie support when
EN is not possible or used as a supplementary method
(21,22).

Healthcare-associated infections constitute an important

health problem and act on morbidity and mortality
significantly (23). Bogason et al. (24) demonstrated that
urinary tract infections of any type were associated with
an increased length of stay in hospitalized stroke patients.
Similar to the findings of the current study; it has been
reported that infections resistant to antibiotics and HIV
infections increased the length of stay in long-term care
hospitals (17). Consistent with the findings of that study,
we have found out in our study that the length of stay
was significantly long in patients with positive growth in
urine culturww

CONCLUSION

We observed that the presence of a tracheostomy and
positive growth in urine cultures increased but TPN
administration reduced the length of stay of stroke
patients followed up in LTICU. In parallel with the aging
population and advances in critical care, LTACHs are
becoming increasingly and significantly involved in the
provision of care for critical chronic diseases including
stroke. We think that further information is needed about
the overall LTACH use patterns of stroke patients; that
integration with acute care units should be improved,
and that further studies are required in order to optimize
the use of LTACH by stroke patients.
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