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Abstract
Introduction: Intensive care unit (ICU) provides advanced specialized medical and nursing care for critically ill patients. Advanced monitoring techniques are needed to prevent physiologic deterioration, while the underlying
disease treated and resolved. Frequents invasive procedure and treatment are
used and affect the death rate and length of hospitalization. This study aimed
to describe the variables associated with critically ill patients and describe the
standard invasive procedures or treatments used among patients in ICU.
Method: A retrospective comparative study which utilized the ICU electronic
database. The data of 446 dead patients who have admitted to ICU between
January 2014 and December 2016 as a case of sepsis, heart failure or COPD
exacerbation were enrolled. Result: Almost of all patients had received intravenous fluid and vasoactive drugs. The mechanical ventilation support and
insertion of the indwelling urethral catheter commonly used among patients
with critical illnesses; 78.3%, 41.3% respectively. One-third of all sepsis and
heart failure patients were received CVC during ICU stay; patients with sepsis
illness had less hospital length of stay than patients with heart failure and
COPD (p < 0.05). Also, patients with sepsis illness had less hospital LOS than
patients with heart failure and COPD (p < 0.05). There were no significant
differences between ICU length of stay based on patients critical illness. Conclusion: We found a reduction in the death number among sepsis, heart failure and COPD patients with move forwards in years, the variety of death rate
depends on the type of invasive procedure and treatment performed for each
illness, mechanical ventilation support and insertion of indwelling urethral
catheter commonly used among patients with critical illnesses.
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Obstructive Pulmonary Disease, Heart Failure, Sepsis, Mortality Rate, Length
of Stay

1. Introduction
Intensive care unit (ICU) provides advanced specialized medical and nursing
care for critically ill patients to support life during a period of life-threatening
organ system dysfunction [1]. Recently, the condition of critically ill patients in
ICU needs many decisions to rely on the accurate assessment of the hemodynamic status as well as physiological condition to assist in guiding clinical decisions [2] [3] [4]. Therefore, advanced monitoring techniques are needed to prevent physiologic deterioration, while the underlying disease treated and resolved
[5]. Progress in technology has influenced the way medical professionals approach hard decision for critically ill patients and their families. Even more, delicate by proposing some interventions that may not be prerequisite [6], the patient severity of illness, time of care demand, and a large amount of physiological, hemodynamic, mechanical ventilation (MV) and laboratory data still considerable challenging in the care of critically ill patients [7].
Despite the multiple complex interventions performed to critically ill patients
[8], the mortality rate among critically ill patients in ICU are varied [9]; and the
highest compared with other hospital sections [10]. The average mortality rate in
ICU patients ranged from 8% - 19% in the United States [9], and (19.1%) in European countries [10]. As well, the most common cause of admission to the ICU
in the USA is an acute respiratory failure [11]. It occurred as a consequence of
chronic obstructive pulmonary disease (COPD) exacerbations [12]; heart failure
(CHF), and sepsis [13].
COPD is the crucial third cause of death [14], with a global mortality rate of
more than 3 million, which represents 6% of all deaths worldwide in 2012 [15].
Among US patients, it is the fourth cause of death [16]. Furthermore, there was
over 5 million Americans have diagnosed with Congestive Heart failure (CHF).
Around 365,000 of them admitted to ICU, and about 80,000 patients required
MV [17], in USA the mortality rate among heart failure in ICU was 4.3% whereas 30-day mortality rate was 10.7% [18]. Also, the sepsis account about 20% of
all ICU admission internationally [19]. Sepsis affects around 1.5 million individuals in the US annually, causing the death of 250,000 individuals and being
responsible for one out of every three hospital deaths [20].
In particular, two studies conducted in the middle east country concluded that
the mortality rate in ICU (over two weeks) was only 6.4% [21]. As similar to
other study revealed that the hospital mortality of heart failure was 5.3%, and
reached 7.5% 30 days after hospital discharge [22]. However, there is limited data about the mortality rate of sepsis, heart failure, and COPD Jordanian patients
in ICUs; just general information about the prevalence of these critical illnesses
DOI: 10.4236/ojn.2019.97058
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[23]. The mortality rate among patients with critical disease considers an alarm
to healthcare providers to investigate those patient-based trends and practices in
the last days of life. Thus, it is essential to explore the most typical devices and
practices used in ICU in recent days of life. Few studies have examined matters
around the method among critically ill patients in Jordan in the last days, especially in ICU.
Up to our knowledge, there are no studies that have described characteristics
of ICU mortality in patients with a critical illness like COPD, heart failure, sepsis. Therefore, we reviewed the ICU database and hospital records for patients
with COPD, heart failure, and sepsis who died in ICU over four years at the governmental hospital.

2. Aim
We aim to describe the variables associated with critically ill patients, estimate
the death rate, and describe the standard invasive procedures or treatments used
among patients in ICU. As well as, we evaluate the differences between this critical illness in term of socio-demographic data and the length of hospital and ICU
stay.

3. Research Questions
1) What are the characteristics of critically ill patients who deceased in ICU?
2) What are the ICU and hospital length of stay and the estimated death rate
for each of critically ill patients who died in ICU?
3) Is there are a difference between critically ill patients and the standard invasive procedures and treatments used in ICU?
4) Are the demographic variables and the length of stay associated with critical illnesses?

4. Materials and Methods
4.1. Design and Setting
This study is a retrospective comparative study which utilized the ICU electronic
database at Prince Hamza Hospital in Jordan. This hospital was one of the primary governmental institutions in Jordan with numerous specialties and served
different patients conditions. The closed medical/surgical ICU in this hospital
comprises a 12-bed that annually provide services for about 600 critically ill patients with varying conditions with high quality of care [24].

4.2. Sample and Sampling
All patients (≥16 yr old) who died in the ICU between January 2014 and December 2016 and have admitted as a case of sepsis, heart failure or COPD exacerbation were enrolled. The outcome of interest was the ICU mortality among
critically ill patients, which determined by using the ICU database to identify patients admitted to the ICU. The baseline patients’ characteristics and demoDOI: 10.4236/ojn.2019.97058
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graphics recorded. Also, clinical data such as Length of ICU and hospital stay,
co-morbidities, invasive procedures, and treatments provided for those patients
in last ICU admission were recognized. The records of 1345 patients who died in
the selected period, only 446 patients had the fulfilled details and met the study
inclusion criteria; accordingly utilized in the analysis. The patients who admitted
to ICU for less than four hours or have diagnosed with more one critical illness;
were excluded from the study.

4.3. Data Collection Method
The ICU database includes information for all patients to die in the ICU. All the
demographics and clinical characteristics data were collected retrospectively
from each patient’s electronic medical record. A collection tool was designed to
assemble the data by the authors based on the literature review and the opinion
of two experts. The questionnaire was structured and consisted of two parts that
filled for each patient (Appendix A). First part obtained the demographic data
(Age, gender, Nationality, and death year). Second part handled the clinical characteristics (length of hospital and ICU stay, received invasive procedures in ICU
such as Mechanical ventilator, Central Venous Catheter, Indwelling Urethral
Catheter, Vasoactive drugs, Antibiotic, and Intravenous Fluids). Data collected
through the authors who had at least three years of experiences in critical care
units as well had a master degree in nursing care. Full description for the research project was performed once before starting the data collection process,
including the required details of all concepts and data collection procedures. The
time of data collection extended to six months.

4.4. Ethical Consideration
The study approved by the institutional review board of the selected hospital. A
waiver of informed consent from patients for retrospective was used to data collection and analysis.

4.5. Data Analysis
The statistical analysis performed with SPSS, version 22.0. Descriptive and inferential analyses of the socio-demographic and significant study variables conducted. For continuous variables, the mean and standard deviation were described and rounded to two decimal. Categorical variables presented as number
and percentages. The chi-square test was conducted to compare the differences
in invasive procedures and treatments for the sepsis, heart failure, and COPD
patients groups. Moreover, the ANOVA test used to evaluate the association
between demographic variables and the length of hospital and ICU stay in terms
of the critical illnesses. The requisite significance level set at a P-value < 0.05.

5. Results
Descriptive statistics for the study cases provided in Table 1. The percentage of
DOI: 10.4236/ojn.2019.97058
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Table 1. Descriptive statistics for the study variables.
Frequency (%)
Characteristics

Sepsis
(N = 149)

Heart Failure
(N = 148)

COPD
(N = 149)

Total (N = 446)

2014

54 (36.3%)

48 (32.4%)

51 (34.2%)

153

2015

44 (29.5%)

68 (46%)

52 (34.9%)

164

2016

51 (34.2%)

32 (21.6%)

46 (30.9%)

129

Male

73 (49%)

75 (50.7%)

84 (56.4%)

232

Female

76 (51%)

73 (49.3%)

65 (43.6%)

214

Year of Death

Patients gender

Co-morbidities*
Diabetes

78 (52.3%)

94 (63.5%)

76 (51%)

248

Hypertension

97 (65.1%)

112 (75.7%)

94 (63.1%)

303

Neurological disorder

68 (45.6%)

23 (15.5%)

36 (24.2%)

127

Other

44 (29.5%)

41 (27.7%)

39 (26.2%)

124

Admission source
Hospital wards

62 (41.6%)

88 (59.5%)

91 (61.1%)

241

Emergency department

74 (49.7%)

49 (33.1%)

45 (30.2%)

168

Other hospitals

13 (8.7%)

11 (7.4%)

13 (8.7%)

37

Once

144 (96.6%)

132 (89.2%)

146 (98%)

422

More than one

5 (3.4%)

16 (10.8%)

3 (2%)

24

Times of ICU admission
during hospitalization

Note: *more than one response was acceptable.

death among all critically ill patients slightly declined over three years. With the
advance in years, patients with sepsis in ICU die more than heart failure and
COPD patients; while, the lowest death rate was among heart failure patients.
More males than females have died in the ICU among patients with COPD and
heart failure; (56.4%, 50.7%) respectively. More than 50% of critically ill patients
had co-morbidities, and the highest patients in ICU with more than one morbidity was the sepsis patients (64.4%). Hypertension and diabetes are the frequent co-morbidities among the patients who die in ICU with heart failure, sepsis, and COPD correspondingly. The majority of the patients who died in the
ICUs transferred from the same hospital (54%), with COPD (61.1%) and heart
failure (59.5%) illness. Around half of the patients who died in the ICUs were
free from other co-morbidities. Only (5.4%) were admitted to ICU more than
one time during hospitalization.
Table 2 presents the ICU and hospital mean of hourly length of stay (LOS);
besides, the death rate per three critical illnesses in Jordanian’s hospital during
the years 2014 to 2016. Our findings revealed that the patient with sepsis is the
most patients need a long period in ICU while they stay in hospital short time
compared with other illnesses. Patients with heart failure and COPD need exDOI: 10.4236/ojn.2019.97058
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tended hospitalization than sepsis patients. As well, the lowest death rate in ICU
was among patients with COPD and heart failure patients, while the highest was
in patients with sepsis (Table 2).
Table 3 shows the percentage of the regular invasive procedures and treatment provided during hospitalization per chronic diseases for patients in ICU.
We found that mechanical ventilation support and insertion of the indwelling
urethral catheter commonly used among patients with sepsis, heart failure, and
COPD; 78.3%, 41.3% respectively. Most of those patients had received intravenous fluid (95.7%) and vasoactive drugs (90.1%). One-third of all sepsis patients
was received CVC during ICU stay. Furthermore, regarding the invasive procedure, all critical illnesses seem to be related to necessary ventilation support (p <
0.01). Regard the treatments used in ICU, an association between these diseases
(sepsis, heart failure, COPD) and administration of intravenous fluid, vasoactive
infusion, and antibiotics were observed significantly (Table 3).
Patients with sepsis illness had less hospital LOS than patients with heart failure and COPD (p < 0.05). Patients in ICU with sepsis were older than patients
with COPD (p < 0.01); and patients who die in ICU with heart failure illness was
older than patients with COPD (p = 0.034). There were no significant differences
between ICU length of stay based on patients’ critical illnesses (Table 4).
Table 2. Length of stay and death rate per chronic disease for patients in ICUs in Jordan.
Critical illness

Mean Hospital LOS Mean ICU-LOS Number of Number of
(SD)
(SD)
death
survived

Death rate

Sepsis

39.22 (86.8)

131.83 (178.3)

149

10

0.21

Heart failure

64.51 (105.9)

92.88 (120.8)

148

6

0.11

COPD

61.48 (103.8)

118.1 (135.1)

149

8

0.10

Table 3. Invasive procedures and treatments during hospitalization per chronic disease
for patients in ICUs in Jordan.
Invasive procedures

Sepsis
N (%)

Heart Failure
N (%)

COPD
N (%)

x2

P value

Mechanical ventilation

103 (69.1)

119 (80.4)

126 (84.6)

11.1

0.004**

Central venous catheter

48 (32.2)

47 (31.8)

34 (22.8)

4.06

0.131

Chest tube

1 (0.67)

47 (31.8)

34 (22.8)

1.01

0.603

Indwelling urethral catheter

66 (44.3)

62 (41.9)

56 (37.6)

1.42

0.491

Treatment
Antibiotic

133 (89.3)

110 (74.3)

131 (87.9)

15.7

0.001**

Fluid resuscitation

148 (99.3)

136 (91.9)

143 (96)

10.1

0.006**

Vasoactive drugs

134 (89.9)

127 (85.8)

141(94.6)

6.51

0.039*

Note: *p < 0.05, **p < 00.1.

DOI: 10.4236/ojn.2019.97058
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Table 4. ANOVA test with post hoc for hospital LOS, ICU LOS, and age with critical
diseases.
Groups

Dependent variables
Mean

Standard deviation

F statistics

LSD Post hoc

Age
1) Sepsis

67.93

19.88

2) Heart failure

67.34

12.88

3) COPD

60.69

18.73

7.907**

1 > 3**; 2 > 3**

ICU length of stay/hours
1) Sepsis

131.83

178.33

2) Heart failure

92.88

120.78

3) COPD

118.10

135.10

2.686

Hospital length of stay/hours
1) Sepsis

39.22

86.833

2) Heart failure

64.51

105.99

3) COPD

61.48

103.75

2.882*

2 > 1*; 3 > 1*

Note: *p < 0.05, **p < 0.01.

6. Discussion
This retrospective study among patients with sepsis, heart failure, and COPD
who die between 2014 to 2016 in the governmental hospital. Important information about the mortality of ICU patients with critically ill can also guide decisions regarding the burden of treatment and success rates [25]. In our study, we
found a lowering in the death number among critically ill patients with move
forwards in years. As well, the mortality among male and female was comparable
in patients with sepsis and heart failure.
The length of stay and death rate varied in our patients. The septic patients
need a more extended period in the ICU and have the highest death rate when
compared with other diseases. When comparing these findings with other studies, we found a parallel result [26]. Also, the patients of heart failure and COPD
need more extended hospitalization and lower death rate in ICU when compared with sepsis patient. These findings have described in previous studies [27]
[28], found that one-third of 119 COPD patients who admitted to ICU mechanically ventilated for a median duration of 3 days and nine days in the hospital.
Critically ill patients who admitted to the ICU have to be monitored [29]. The
severity and complexity of the critically ill patients determine the need for performed invasive procedures [30]. Previous studies showed that management of
critically ill patient through invasive procedures like central venous catheter
(CVC) or mechanical ventilation support; improved oxygen delivery and decreased the mortality [30]. CVC is the standard invasive procedure performed in
DOI: 10.4236/ojn.2019.97058
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the ICU, and in the United States, more than five million CVC inserted every
year [31]. The indications for CVC insertion, which are when vasoactive drugs
infused [32] or to measure the central venous pressure (CVP) [29]. Additionally,
CVC represents the frequent used to guide fluid resuscitation in critically ill patients [19] [33].
Our study also indicates the importance of these invasive procedures for critically ill patients in ICU rather than focusing on one critical illness. Most of all
patients had received intravenous fluid and vasoactive drugs, and one-third of all
sepsis and heart failure patients were received CVC during ICU stay. However,
the death rate was higher among sepsis even they used CVC commonly; this
finding inconsistent with the previous study [34]. A prospective study conducted
over seven years among 6597 patients with heart failure revealed that 16 patients
of 102 deceased patients were used vasoactive drugs in their last three days [35].
Furthermore, we found that mechanical ventilation support and insertion of
an indwelling urethral catheter (IUC) commonly used among patients with critical illnesses; 78.3%, 41.3% respectively. IUC routinely inserted to monitor urine
output in patients with acute heart failure, is associated with longer hospitalization length when compared with patients without IUC [36]. Additionally, our
results revealed that all critical diseases related with the necessary ventilation
support and invasive procedure. These procedures consider as a life-saving intervention for respiratory failure secondary to decompensated heart failure [37]
[38], and COPD patient with moderate to severe aggravating [14]. The study
[27] found that patients who admitted to ICU with sepsis (41.8%) and COPD
(5.4%) were commonly received MV. While the COPD patients, after supported
with MV, found to be negatively related to mortality. As well, [39] stated that
around 26.7% of COPD patient who required mechanical ventilation died in ICU.
A congruent between previous studies and our finding in regard the treatments such as intravenous fluid, vasoactive drugs, and Antibiotic used in ICU
among critically ill patients. These treatments attributed to prolonged invasive
procedures use, as well as more days spent in ICU and hospitalization. Several
studies support our findings; fluid resuscitation improves organ perfusion and
impacts survival in sepsis patients [40] [41]. As well, in another study about the
septic patient in ICU, about 83.9% of patients needed mechanical ventilation,
(27.7%) vasoactive drugs infusion and (39.5%) died, with a range of length of
stay 10 - 43 days [39]. Also, appropriate antibiotics recommended for a patient
in ICU with sepsis [19], and it could be reduced the mortality rate among ICU
patients [42]. An agreement with our finding found that antibiotic treatment
associated with lower ICU and hospital mortality [26].
Our findings concur with previous studies regarding the age of critically ill
patients who die in ICU. Patients in ICU with sepsis (68 years) was older than
patients with COPD (60 years), and patients who die in ICU with heart failure
illness (67 years) was older than patients with COPD. Comparable findings concluded in other studies; in a prospective cohort study, the mean age of among patients who required mechanical ventilation in ICU was 57 years [27]. Also, among
DOI: 10.4236/ojn.2019.97058
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COPD patients in another study, the mean age of patients in ICU was 72 years
[28]. While in a retrospective study to predict mortality in CICU, the mean age of
patients with the cardiac condition who stay in ICU 3 days was 70 years [43].
Moreover, our finding indicates that the chest tube was inserted more frequent among heart failure and COPD patients. The justification may be used to
manage tension secondary spontaneous pneumothorax as a complication of
COPD [44]. Some researcher described chest tubes as a life-saving device [45]
[46], and represents a factor of mortality [47]. As well as, it considered a cause
for prolonged hospital stay; especially among COPD patients [47].
Our study provides large scale comparative data in critically ill patients; unfortunately, it has several limitations that should consider when interpreting the
data. The survey conducted in one governmental hospital, which lead to focus
on one type of invasive procedure and treatment provided for patients, this limits the generalizability. Also, the study did not measure the co-morbidity factors
that may affect the study variables. Conducting a prospective study with a focus
on the APACHE and SOFA score with a larger population is needed.

7. Key Points for Practice and Research
The results of this study have the following implications for nursing practice and
research. Regarding the clinical, nurses who provide care for critically ill patients
in ICU spend more time with patients than other health care providers. So,
nurses have to prepare with an evidence-based practice that enables them to advocate patient rights regarding the required invasive procedures and treatments.
Besides using the accurate assessment of patients statues necessary to improve
the patients’ outcomes. On the research track, the impact of invasive procedures
and treatments in ICU needs to evaluate its effectiveness and feasibility in a clinical practice setting. Another broader longitudinal prospective study that measures the predictors of mortality rate among critically ill patients is required .

8. Conclusion
This study reveals important information about critically ill patients admitted to
ICU, and the invasive procedure and treatment (CVP, MV, IUC, chest tube, antibiotics, vasopressor, fluid resuscitation). As well, it is the effect on many related
outcomes, include death rate, length of the hospital, and ICU stay. We found
that the number of death among critically ill patients increases with move forwards in years. The variety of death rate depends on the type of invasive procedure and treatment performed for each illness, mechanical ventilation support,
and insertion of the indwelling urethral catheter commonly used among patients
with critical diseases.
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Appendix A
 Patient age: ……………..……….Years
 Patient gender:

Male ☐

 Patient Nationality:
 Year of death:

Female ☐

Jordanian ☐

2014 ☐

 The confirmed diagnosis is:

2015 ☐

Non-Jordanian ☐
2016 ☐

Heart failure ☐

Sepsis ☐

COPD ☐

 What is the previous medical condition (more than one response possible)
DM ☐
HTN ☐
Neurology disorder ☐
Renal disorder ☐
Endocrine disorder ☐
 The prior area before the patient admitted to ICU is:
Hospital wards ☐
Emergency department ☐

Other hospitals ☐

 How manytime the patient admitted to ICU during hospitalization?
One time ☐
two time ☐
more than ☐
 The time in hours patient needed in ICU (length of ICU stay) ………..Hours.
 The time in hours patient needed in the hospital before ICU admission (length of hospital
stay) ……………..Hours.
 Had the patient received mechanical ventilation during last ICU admission?
Yes ☐
No ☐
Unknown ☐
 Had the patient received systematic antibiotic during last ICU admission?
Yes ☐
No ☐
Unknown ☐
 Is the chest tube inserted for the patient during the last ICU admission?
Yes ☐
No ☐
Unknown ☐
 Had the patient received an indwelling urethral catheter during last ICU admission?
Yes ☐
No ☐
Unknown ☐
 Did the central venous catheter or arterial line inserted during last ICU admission?
Yes ☐
No ☐
Unknown ☐
 Had the patient received intravenous fluid resuscitation during last ICU admission?
Yes ☐
No ☐
Unknown ☐
 Had the patient received vasopressor drugs (dopamine, noradrenaline, dobutamine…etc) during last ICU admission?
Yes ☐
No ☐
Unknown ☐
 Had the patient received other invasive procedure during last ICU admission?
No ☐
Yes ☐ (write it): ………………………………….
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