Cost of Chronic Critically Ill Patients to the Healthcare

System: A Single-center Experience from a Developing
Country

Stleyman Yildirm?*®, Yusuf Durmaz?®, Yosun San®®, imren Taskiran®®, Burcu A Cinleti®®, Cenk Kirakli®

ABSTRACT

Background: An increasing number of patients become chronic critically ill (CCl) and dependent on long-term therapies in the intensive care
unit (ICU). Mortality and healthcare costs increase in these patients. In order to deal with this problem, the magnitude and risk factors for CCl
must first be determined. Therefore, we aimed at evaluating the incidence cost and risk factors for CCl in our ICU.

Materials and methods: This retrospective cohort study was compiled by recruiting patients admitted to our ICU between January 1,2017, and
December 31, 2018. Patients with an ICU stay of more than 21 days were defined as CCl. Patients who did not survive in the first 21 days were
excluded from the study because it could be not known whether these patients would progress to CCl. During the study period, 1,166 patients
were followed up, and 475 (40%) of them were excluded and 691 patients were included in the final analyses.

Results: During the study period, 691 patients were included in the study and 152 of them (22%) were CCl. Age, acute physiology and chronic
health evaluation (APACHE)-2 score, length of stay, and daily costs were higher in patients with CCl. The cost for a patient with CCl is sixfold that
of a patient without CCI. ICU mortality was 47% in patients without CCl and 54% in the CCl patients (p < 0.001).

Conclusion: CCl affects an increasing number of patients and leads to increased mortality rates and cost. Prolonged duration in ICU may cause
complications such as secondary infections, sepsis episodes, and acute renal injury. The treatment of these complications may lead to increased

mortality and cost.
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INTRODUCTION

Advances in critical care medicine have lead to increased survival
in more patients with an acute critical condition. Nevertheless,
many of these patients become dependent on long-term support
therapies. This condition is known as chronic critical illness (CCI).
The description of CCl patients is problematic due to the lack of
strict definitions. A majority of researchers have associated CCl with
prolonged mechanical ventilation (PMV), because patients with PMV
require longer intensive care unit (ICU) stay.' Some investigators have
proposed using tracheostomy tube placement as an indicator of
PMV.Therefore, CClis defined as a prolonged length of stay (LOS) in
thelICU, stated aslonger than 21 days, due to mechanical ventilation
dependence or other intensive care treatments.’

The CClis characterized by prolonged LOS, increased mortality
rate, and resource consumption.? The hospital mortality was
reported as 65% in some studies.>* Mortality rate gradually
increases after hospital discharge.’ The prevalence of CCl varies from
7 to 12% according to how CCl is defined.?® Prolonged duration in
ICU may cause complications such as secondary infections, acute
kidney injury (AKI), and septic shock that can increase overall cost
and mortality.””® Even though it appears to be a small proportion
of ICU patients, the cost of healthcare for CCl patients appears to
be high. The inhospital cost for CCl patients is over $25 billion per
year in the United States.'” Forty to sixty percentage of resources
are consumed for CCl patients.?"

Understanding the situation of individual hospitals and
countries is vital to devising and implementing an effective action
plan.To our knowledge, there are no data regarding the frequency
and the cost of CCl in the ICUs in our country. Thus, we aimed at
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determining the rate and cost of CCl in our ICU and also evaluating
other factors such as length of ICU stay and mortality.

MATERIALS AND METHODS

This is a single-center retrospective cohort study carried out in
a university-affiliated training and research center, specialized in
pulmonary medicine and thoracic surgery located in the third
largest city in Turkey. Our unitis a medical ICU consisting of 23 beds
and 600 to 700 adult admissions per year. This study was approved
by the IRB 49109414-604.02.
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Patients

Patients admitted to the ICU between January 1,2017,and December
31, 2018, were included. Demographic data, comorbidities,
APACHE-2 scores, day of tracheostomy, need for renal replacement
therapy (RRT) and vasopressor treatment, and the day of ICU
discharge were obtained from the hospital’s electronic medical
database. Patients having a LOS of more than 21 days in the ICU
were defined as CCl. Patients receiving respiratory support with
an ICU LOS of at least 21 days were deemed sufficient for inclusion
in the study, as in the study of Carson et al.! Patients who did not
survive in the first 21 days were excluded from the study because
it could be not known whether these patients would progress to
CCl. The cost of each patient was obtained from the hospital bill,
and indirect costs were not included in the analyses.

Statistical Analyses

The continuous data are expressed as medians within the 25th
to 75th percentiles, and the categorical data are expressed with

numbers with percentages. Normality of the data was evaluated
with the Kolmogorov-Smirnov test. Continuous variables were
compared by Mann-Whitney U test, and categorical variables
were compared by Chi-square test. Logistic regression analysis
was performed to evaluate the risk factors associated with CCI. A p
value smaller than 0.05 was considered as statistically significant.

REesuLTs

Duringthestudy period, 1,166 patients werefollowed upinthe|CU of them,
475 (40%) were excluded because they did not survive the first 21 days in
ICU. Totally 691 patients were analyzed, and 152 of them (22%) were CCl.

The CCl patients were older, had higher APACHE-2 scores, and
had a longer length of hospital stay before the ICU admission.
Comorbidities such as chronic obstructive pulmonary disease
(COPD), malignancy, congestive heart failure (CHF), and neurological
diseases differed among patients with and without CCI. The need
for vasopressor drugs and RRT in patients with CCl was 73% and
22%, respectively (p < 0.001) (Table 1).

Table 1: Clinical and demographic characteristics of patients with and without chronic critical illness

Non-CCl (n=539) CCl(n=152) Total (n=691) p

Age (years) 67 (57-76) 71 (62-79) 68 (59-77) 0.019
Male gender 354 (65.7%) 99 (65.1%) 453 (66.2) 0.27
Comorbidities

COPD 333(61.8%) 80 (52.6%) 413 (59.8%) 0.027

Hypertension 187 (34.7%) 48 (31.6%) 235 (34%) 0.49

Diabetes mellitus 125 (23.2%) 0 (19.4%) 155 (22.4%) 0.44

Congestive heart failure 138 (25.6%) 6(17.1%) 164 (23.7%) 0.031

Any malignancy 93 (17.3%) 9 (25.7%) 132 (19.1%) 0.026

Tuberculosis 8(3.3%) 1(7.2%) 9 (4.1%) 0.041

Interstitial pulmonary disease 1(2.0%) 4(2.7%) 5(2.2%) 0.75

Neurological disease 6 (10.4%) 33(21.7%) 89 (12.79%) 0.001
Admission diagnosis

Exacerbation of COPD 225 (86.2%) 6 (13.8%) 261

Hypoxemic respiratory failure 122 (76.7%) 7 (23.3%) 159

Pneumonia 110 (68.3%) 51(31.7%) 161

Sepsis 1(72.1%) 2 (27.9%) 43

Pulmonary embolism 30(100%) 0 30

Post-CPR 6 (35.3%) 1(64.7%) 17

Postoperative 7 (77.8%) 2 (22.2%) 9

Palliative 5(62.5%) 3(27.5%)

Toxicity 3 (100%) 0 3
Source of ICU admission

Emergency service 375 (43.2%) 70 (46.1%) 445 (43.6%)

Hospital wards 383 (44.4%) 54 (35.5%) 437 (43.1%)

Other hospital 48 (5.6%) 14 (9.2%) 62 (6.1%)

Other ICU 43 (5.0%) 11(7.2%) 4 (5.3%)

Operating room 4 (1.6%) 3(2.0%) 7 (1.7%)
Previous ICU stay (days) 1(1-5) 2(0-9) 1(1-5) 0.002
APACHE-2 score 6 (13-20) 0 (16-25) 8(14-23) 0.001
Vasopressor drugs 9 (10.9%) 111 (73%) 170 (24.6%) <0.001
RRT 23 (4.3%) 3(21.7%) 6 (8.1%) <0.001
Tracheostomy 20 (3.7%) 77 (50.7%) 97 (14%) <0.001
LOS of ICU (days) 6 (4-9) 31 (25-48) 7 (5-14) <0.001

APACHE-2, acute physiology and chronic health evaluation; CCl, chronic critical illness; COPD, chronic obstructive pulmonary disease; CPR, cardiopulmonary
resuscitation; ICU, intensive care unit; LOS, length of stay; RRT, renal replacement therapy. Data are shown as n (%) and median (interquartile range)
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The presence of comorbidities such as COPD, malignancy, CHF,
neurological diseases, vasopressor drug use, RRT, age, APACHE-2
score, and pulmonary embolism (PE) at admission were analyzed
with a logistic regression model in order to determine the factors
that have the greatest impact on the development of CCl. The
patients in need of vasopressors had the greatest risk of developing
CCl odds ratio (OR) of 20.75 [95% confidence interval (Cl), 12.49-
34.49]. Advanced age, higher APACHE-2 score, and concomitant
neurological diseases were the other risk factors for developing
CCl. Presence of COPD, CHF, and PE at admission reduced the
development of CCl (Table 2).

LOS of patients with CCl was 31 (25-48) days and 6 (4-9) days for
patients without CCl. The daily cost and total cost for patients with
CCl were higher than for patients without CCl (p < 0.001). The total
cost for non-CCl patients was 3850000 TL ($9160000) and 6850000
TL ($1620000) for CCl patients in 2 years (p < 0.001) (Table 3).

Half of the patients with CCl were tracheostomized, and the
median day of tracheostomy was day 16 (9-22). ICU mortality
was 46.8% in patients who stayed in the ICU for less than 21 days
and 54% in CCl patients (p < 0.001). Patients with CCl were mostly
discharged to the pulmonary ward from the ICU (29.7%, Table 4).

Discussion

The main finding of this study was that CCl patients had a higher
mortality and greater costs than non-CCl patients, despite their
lower prevalence. Advanced age, higher disease severity score,
and presence of neurological disease at admission were found to

Table 2: Result of logistic regression analyses for development of chronic
critical illness

Adjusted OR (95% Cl) p
Age 1.02 (1.002-1.040) 0.029
APACHE-2 1.05(1.017-1.097) 0.005
COPD 0.51 (0.301-0.896) 0.018
CHF 0.36 (0.192-0.685) 0.002
Malignancy 1.53(0.835-2.819) 0.16
Neurological disease 2.05(1.018-4.130) 0.044
Pulmonary embolism 0.20 (0.54-0.780) 0.02
Vasopressor drugs 20.75 (12.492-34.439) <0.001
RRT 1.99 (0.939-4.254) 0.07

APACHE-2, acute physiology and chronic health evaluation; CHF,
congestive heart failure; COPD, chronic obstructive pulmonary disease;
RRT, renal replacement therapy

Table 3: Cost of patients with and without chronic critical illness
Non-CCl ca p

Total cost (TL)* 5697 (3625-9099) 34089 (25400-50597) <0.001
Daily cost 928 (859-996) 1020 (956-1099) <0.001
(TL)*

LOS of ICU 6 (4-9) 31 (25-48) <0.001
(days)

ICU mortality 471 (46.8%) 82 (54%) <0.001
Tracheostomy 32(3.2%) 77 (50.7%) <0.001

CCl, chronic critical illness; ICU, intensive care unit; LOS, length of stay; TL,
Turkish Lira. Data are shown as n (%) and median (interquartile range);
"1 Turkish Lira = 0.20$
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Table 4: Discharge destination of patient with chronic critical illness

Discharge destination CCl(n=70)
Hospital ward 45 (64%)
Palliative care unit 15 (21%)
Other healthcare center 8 (12%)
Home 2 (3%)

Data are shown as n (%)

be related with CCl. Requirement of vasopressor drugs is the most
important indicator for the development of CCl.

The cost of a CCl patient was sixfold that of a non-CCl patient,
and the LOS of a CCl patient was fivefold that of a non-CCl patient.
The total cost for non-CCl patients (78% of all patients) is almost
half of the cost for CCl patients, which constitutes only 22% of
patients. The main reason for this situation is that the daily cost
of CCl patients is higher than non-CCl patients. Extended stay
in the ICU might cause more infectious episodes and a higher
rate of sepsis. Therefore, these patients generally need more
complicated treatments such as vasopressor drugs and RRT.”'2
In the current study, the requirement of vasopressors and RRT
was more profound in patients with CCl. The treatment of such
complications due to prolonged hospitalization may increase
the cost.

The prevalence of CCl varies between 7 and 12% in mixed
ICUs (surgical and medical ICU).>'° The prevalence of CCl was 33%
in patients with de novo acute respiratory failure in a respiratory
ICU. Although our study population was similar to the population
of the above study, the prevalence of CCl was lower in our patients
(22 vs 33%). This could be attributed to the possibility of our
patient population being less severe than the patient population
of the aforementioned study. The main characteristic feature of
CCl is prolonged need for respiratory support. Regardless of the
underlying cause, it could be presumed that the prevalence of
CClis higher in ICUs where invasive mechanical ventilation is used
more frequently.

In univariate analyses, age, APACHE-2 score, comorbid
disease (such as COPD, CHF), neurological diseases, vasopressor
drug use, and RRT were associated with development of CCl.
These variables were included in the multivariate analyses to
determine which variable was an independent factor for CCl.
The need for vasopressor drugs during stay in the ICU has the
highest OR 20.75 (95% Cl, 12.49-34.49). This finding is consistent
with previous studies’ results.'*'* Treatment with vasopressors
is a cause of weaning failure and contributes to PMV.">'6 In
addition, extended use of vasopressor drug is itself one of the
long-term support therapies. As a result, administration of
vasopressor agents is one of the most important predictors of
development of CCl.

Previous studies have revealed that comorbid diseases were
not associated with CCl except neurological diseases (such as
neurodegenerative diseases, stroke, paraplegia, or hemiplegia). Our
findings were consistent with these studies, and we also verified
that the presence of neurological diseases is a risk factor for CCI.'%"7
This result is not a surprise because patients with such diseases
are prone to needing healthcare before being admitted to ICU. In
addition, neurological diseases have a long recovery time and are
relatively less lethal if provided modern support care. On the other
hand, in the presence of COPD and CHF, the risk of development
of CClis low. Acute respiratory failure due to these two conditions
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is relatively benign, and noninvasive mechanical ventilation
reduces both the need for invasive mechanical ventilation and
LOSin ICU."®1° Also, prophylactic noninvasive ventilation increases
weaning success.?022

Another interesting finding of this study was that patients with
pulmonary embolism or toxicity at admission did not progress to
CCl. Both pulmonary embolism and toxicity are acute conditions
which respond well to therapy.>?* This might be the reason for
these results.

Previous studies revealed that ICU mortality is higher in patients
with CCL>"7 High mortality could be expected in patients with
higher APACHE-2 scores. However, the difference in APACHE-2
scores between the two groups was not high enough to explain
this situation. Increased mortality in CCl patients appears to be due
to the complexity in their processes.

In our study, median LOS in CCl patients was 31 days.LOS in ICU
in patients with CCl ranged between 15 and 44 days.®'*" Seventy
patients (46%) with CCl were discharged from ICU. These patients
were, mostly, discharged to hospital wards. Longer LOS in ICU is
associated with not only the clinical condition but also the lack of
intermediate ICUs.? Prolonged ICU stay is a major problem, and
it is mostly due to the lack of downstage or hospice units in our
country. Two patients (3%) were discharged from ICU to home.
Some studies report a discharge rate to home of around 22%.2°
This portion was lower in our study. This result may be caused by
unrealistic expectations of patients’ relatives and fears about caring
for these patients at home.

Prolonged ICU stay increases costs and causes inappropriate
ICU bed occupancy. If patients with CCl could be properly
discharged from ICU, the resources spent on patients could be
redirected to the other patients who require acute critical care
treatment.

This study has some limitations. First, it was performed in
a single center and most patients were admitted for medical
conditions, so these results cannot be generalized. Second, the
definition of CCl in terms of duration varies between studies and
this may have had an impact on our results. Last but not least, due
to the retrospective nature, there might be some common threats
to the internal validity of the study.

Our study is one of the first studies in Turkey that provides
information on CCl in developing countries, despite the known
limitations. Most of our patients have a respiratory disease such
as COPD, lung cancer, and interstitial pulmonary disease, so
our results give an insight into progression to CCl in respiratory
diseases.

CONCLUSION

CClis a serious problem with high cost and mortality. Intensive care
training has improved greatly in the last decade with fellowship
programs in Turkey. Hence, we primarily focus on the treatment of
acute critical conditions, and patients cannot be easily discharged
from the ICU due to the lack of long-term care facilities in our
country. For the proper utilization of healthcare resources, many
things must be considered in relation to CCl. Having appropriate
down-step units to which patients can be discharged and
discharging them from the ICU as soon as safely possible are as
important as the treatment of the acute condition for which they
were originally admitted.
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