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Abstract

Background: The intensive care unit (ICU) is a health care delivery service for patients who are in critical condition with
potentially recoverable diseases. Patients can benefit from more detailed observation, monitoring and advanced treatment
than other wards or department. The care is advancing but in resource-limited settings, it is lagging far behind and mortality
is still higher due to various reasons. Therefore, we aimed to determine the admission patterns, clinical outcomes and
associated factors among patients admitted medical intensive care unit (MICU).

Methods: A retrospective cross-sectional study was conducted based on a record review of logbook and charts of patients
admitted from September, 2015 to April, 2019. Data were entered and analysed using SPSS version 20. Both bivariate and
multivariate logistic regression analyses were used and a P-value < 0.05 was considered statistically significant.

Results: A total of 738 patients were admitted to medical intensive care unit (MICU) during September, 2015 - April, 2019.
Five hundred and four patients (68%) of all intensive care unit (ICU) admissions had complete data. Out of the 504 patients,
268 (53.2%) patients were females. Cardiovascular disease 182(36.1%) was the commonest categorical admission diagnosis.
The overall mortality rate was 38.7%. In the multivariate analysis, mortality was associated with need for mechanical
ventilation (AOR =5.87, 95% Cl: 3.24 - 10.65) and abnormal mental status at admission (AOR =2.8, 95% Cl: 1.83-4.29).
Patients who had stay less than four days in MICU were 5 times more likely to die than those who has stay longer time
(AOR= 5.58, 95% ClI: 3.58- 8.69).

Conclusions: The overall mortality was considerably high and cardiovascular diseases were the most common cause of
admission in MICU. Need for mechanical ventilator, length of intensive care unit stay and mental status at admission were
strongly associated with clinical outcome of patients admitted to medical intensive care unit.

Keywords
admission, intensive care unit, length of stay, mortality, outcome

Received April 23, 2020; Revised September 12, 2020. Accepted for publication December 29, 2020

IDepartment of Anesthesia, College of Medicine and Health Sciences, Dilla
University, Dilla, Ethiopia

2Department of Anesthesia, College of Medicine and Health Sciences,
University of Gondar, Gondar, Ethiopia

3Department of Internal Medicine, College of Medicine and Health
Sciences, University of Gondar, Gondar, Ethiopia

Introduction

Intensive care is a continuum of care from various
source of admissions where patients’ requiring a fre-

quent assessment of vital signs, invasive hemodynamic
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monitoring, intravenous medications and fluid manage-
ment, ventilatory and nutritional support to assure safe
and effective outcomes. Access to critical care is a
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crucial component of healthcare systems hence critically
ill patients are admitted to the intensive care units to
reduce morbidity and mortality.>?

Mortality in ICU is a global burden. It varies across the
world depend on ICU infrastructure, staff availability, and
training, pattern, and cause of ICU admission. In devel-
oped contents like North America, Oceania, Asia and
Europe in ICU mortality relatively low with the rate of
9.3%, 10.3, 13.7% and 18.7% respectively, while in the
rest of the world such as South America, and the Middle
East the mortality found to be 21.7% and 26.2%.*°

In Africa, the ICU mortality rate is high as it compared
to the other developed continents. The mortality rate in
Nigeria, Uganda, Tanzania, and Kenya were 32.9%,
40.1%, 41.1%, and 53.6% respectively.®” In Ethiopia, dif-
ferent studies showed that the mortality rate is relatively
similar to other Africa countries. Studies done in Jimma,
Addis Ababa, and Mekelle showed that the mortality rate
was 50.4%, 32% and 27% respectively.'® !>

Provision of ICU care is very challenging due to scar-
city of drugs and medical equipment’s, lack of well-
trained staffs and poor infrastructures are the main
challenges to provide optimal care to critically ill
patients.>’ Hence, describing admission patterns and
clinical outcome will help to identify commonest
causes of admission and to use the available limited
resources in developing countries like Ethiopia.
Therefore, we aimed to describe the admission patterns,
clinical outcomes and associated factors among patients
admitted in the medical intensive care unit of University
of Gondar specialized comprehensive hospital.

Materials and Methods

Study Design, Area and Period

University of Gondar Comprehensive Specialized
Hospital (UoGCSH) is located in Amhara National
Regional state, Northwest Ethiopia. The critical care
service of UOGCSH was started in 2011 as a four-bed
MICU capacity with two mechanical ventilators one
defibrillator, four non-invasive hemodynamic monitor-
ing devices, one ultrasound machine, and one ABG-
analyzer machine. The MICU is an open ICU system
run under the department of internal medicine.

A retrospective cross sectional study was conducted
based on the ICU logbook and charts. All consecutively
admitted patients to the MICU from September 2015 to
April, 2019. Missed patients chart and incomplete data
on the charts were the exclusion criteria (Figure 1).

Ethical Consideration

Ethical clearance was obtained from University of
Gondar College of Medicine and Health Science,
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Figure 1. Diagram lllustrating Data Collection Procedure Among
Patients Admitted to MICU of UoGCSH September 2015 to April
2019, (N =504).

Schoolof Medicine Ethical Review Committee.
Permission was obtained from medical director and
department of internal medicine of Gondar University
Comprehensive Specialized Hospital to conduct this
study and to access the medical record. All the collected
data was kept confidential and no one except the mem-
bers of the research team have access to the collected
information. All papers of the study was be kept in a
secured place under lock and computer records kept
locked with passwords and the name or other personal
information was not notified in any report.

Study Variables and Data Collection Procedures

The dependent variable was clinical outcome. The inde-
pendent variables were; Socio-demographic variables,
diagnosis at admission, presence of comorbid illness,
source, frequency and category of admission, vital
signs at admission, interventions and Length of ICU
stay. The dependent and independent variables were col-
lected through checklist that was adapted by reviewing
different literatures.

Data Processing and Analysis Procedures

Data was entered, coded and cleaned using the Epi-data
software and analyzed wusing SPSS version 20.
Descriptive statistics was carried out and categorical var-
iables were reported as frequencies and percentages
whereas; median and interquartile range (IQR) were
used for continuous variables. Model fitness was
checked using a Hosmer-Lemeshow goodness-of-fitness
test. Crude odds ratios with their 95% confidence
intervals (CI) were estimated in the bivariable logistic
regression analysis to assess the association between
each independent variable and outcome variable.
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P-value < 0.2 in the bivariable logistic regression was
fitted into the multivariable logistic regression analysis.
The strength of association was presented using adjusted
odds ratio with 95% CI and P-value < 0.05 was consid-
ered as statistically significant.

Results

Demographic and Admission Characteristics of Among
Patients Admitted to MICU

A total of 738 patients were admitted from September
2015 to April 2019 .Two hundred thirty-four patients
had incomplete data on logbook and their charts could
not be located. So that, 504 (68%) patients were includ-
ed in this study (Table 1).

The most common categorical diagnosis at admission
was all type cardiovascular, respiratory and infectious
diseases with 36.1%, 17.9% and 13.11% of occurrence
respectively (Table 2). Hence, these disorders are the
most common categorical admission diagnosis (Figure 2).

The most common specific diagnosis at ICU admis-
sion was all types of myocardial infarction 96 (19%)
followed by Heart failure 56 (11.1%), ARDS 46
(8.9%), septic shock 37 (7.3%) and HIV infection 25
(5%) of the all admissions (Table 3).

Table 1. Socio Demographic Characteristics Among Patients
Admitted to MICU of UoGCSH (September 2015 to April 2019).

Frequency Percentage

Characteristics (N) (%)
Sex

Male 236 46.8

Female 268 532
Age (years)

<20 58 1.5

2040 198 393

41-60 132 26.2

>60 16 23
Residency

Urban 264 524

Rural 240 47.6
Source of admission

Medical ward 299 59.3

Emergency department 168 333

Surgical ward 29 5.8

Gynecology and obstetrics ward 8 1.6
Category of admission

Emergency medical patients 482 96

Emergency surgical patients 18 3.6

Elective surgical patients 2 0.4
Frequency of admission

First admission 446 88.5

Readmission (2 times and above) 58 1.5

Table 2. Distribution of Common Specific Admission Diagnosis
Among Patients Admitted to MICU of UoGCSH (September 2015
to April 2019).

Frequency Percent

Specific diagnosis (n) (%)
Myocardial infarction(MI) 96 19
Congestive Heart failure (CHF) 56 .1
Acute respiratory disease 45 8.9

syndrome (ARDS)
Septic shock 37 7.3
Diabetic keto Acidosis(DKA) 28 5.6
Stroke 25 5
Human immuno deficiency 25 5

virus (HIV) infection
Pneumonia 25 5
Cardiogenic shock 20 4
Pulmonary thrombo embolism (PTE) 19 37
Total 376 74.6

Frequency of Disease

2014/15 2015/16

2016/17 2017{18 2018/19
Year of Admission

m Cardiovascular Disease m Respiratory Disease m Infectious Disease

Figure 2. Trends of Common Categorical Admission Diagnosis
Among Patients Admitted to MICU of UoGCSH September 2015
to April 2019.

Table 3. Distribution of Categorical Admission Diagnosis Among
Patients Admitted to MICU of UoGCSH (Gondar; September
2015 to April 2019).

Disease category Frequency (N) Percent (%)

Cardiovascular disease 182 36.1
Respiratory disease 90 17.9
Infectious disease 66 13.1
Neurologic disease 44 8.7
Endocrine disease 36 7.1
Renal disease 18 3.6
Hematologic disease 22 44
Poisoning 14 2.8
Miscellenous conditions 32 6.3
Total 504 100

Key: Miscellenous conditions; Gl disorder, Rheumatologic, Malignancies,
Electrolyte disorder.

o All respiratory infections were under respiratory disease.

e Infective heart disease and rheumatic heart disease were under cardio-
vascular disease

e Guillen Barrie Syndrome was under the category of Infectious disease.
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Respiratory; 27.38%
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Figure 3. Frequency of Common Comorbid lliness Among
Patients Admitted to MICU of UoGCSH. September 2015 to April
2019. Key: Miscellaneous conditions: Gastrointestinal disorder,
Post-operative conditions, Trauma, Malignancy, Tetanus,
Myasthenia Gravis.

About 256 (50.8%) patients were admitted with
comorbid illness from which 84 (16.7%) patients had
more than one systemic illness. Respiratory disease 47
(27.2%) were the commonest co-morbid condition fol-
lowed by cardiovascular 44 (26.3%) and infectious dis-
eases 22 (13.2%) (Figure 3).

Vital Signs During Admission

Majority of patients had unstable vital signs during
admission, 331 (65.7%) patients had high pulse rate
and 39.1% of patients had abnormal blood pressure.
Regarding the consciousness level of patients at arrival
to the intensive care unit, 299 (59.3%) patient were con-
scious, the rest was presented with disturbed mental
status (Table 4).

Intervention Done in MICU

Three hundred and eighty-two (75.8%) patients were in
mechanical ventilation with facilitation of tracheal intu-
bation, 323 (64.1%) were in antibiotics, 311 (61.6%)
were received anticoagulants, 162 (32.1%) patients
received inotropes.

Clinical Outcome of Patients Admitted to MICU

The overall mortality rate of the MICU was 38.87%.
Three hundred and nine (61.3%) patients were survivors,
among them 238 (77%) of patients were improved and
transferred to the wards. 30 (9.7%) were cured and got
discharged to home, 36 (11.6%) were left against medical
advice, and 5 (1.6%) patients were referred to another
setting for further treatment.

Table 4. Distribution of Admission Vital Signs Among Patients
Admitted to MICU of UoGCSH (September 2015 to April 2019;
N =504).

Variables Frequency (n) Percent (%)

Pulse rate (bpm)

<60 4 0.8

60-100 166 329

>100 331 65.7

No pulse 3 0.6
Respiratory rate (bpm)

<12 7 |.4

12-20 72 14.3

>20 423 83.9

Apnea 2 04
Mean arterial pressure (mmHg)

65-106 302 59.9

<65 122 24.2

>106 65 12.9

Unrecordable 15 3
Peripheral oxygen saturation (SPO,)

<90% 227 45.0

90%—100% 277 55.0
Temperature (°C)

<36.5 120 23.8

36.5-37.5 I51 30.0

>37.5 233 46.2
Mental status

Concious 299 59.3

Confused 53 10.5

Lethargic 43 85

Unconcious 109 21.7
Total

504

Rate of in ICU mortality (%)

2014/15 2015/16 2016/17 2017/18 2018/19
Year of admission

Figure 4. Trend of in ICU Mortality Among Patients Admitted to
MICU of UoGCSH from 2014-2019.

The highest mortality rate (46.6%) was observed in
2009; the lowest mortality rate (29.1%) was observed in
2008 (Figure 4).

The proportion of death among females (40.6%) was
higher than males (36.5%). However, there was no sig-
nificant sex difference in patients clinical outcome(X°=1,
P =0.33). The proportion of mortality was increased as
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the age increases. Among the non survivors, 43.9% of
patients were beyond 60 years old and 32.7% patients
were under 20 years old.

Table 5. Case Fatality Ratio, Among Patients Admitted to MICU
of UoGCSH (September 2015 to April 2019).

Number of
Patients Case Fatality

Specific Disease Admitted Ration
Cardiogenic shock 14 57.1
Acute Respiratory 22 544

Distress Syndrome(ARDS)
Ischemic heart disease 71 535
Congestive heart failure 29 44.8
Severe pneumonia 15 40
Septic shock 32 375
Pulmonary Thrombo 14 345

embolism (PTE)
Stroke I 19.7
Human Immunodeficiency 17 19.7

Virus (HIV) infection
Diabetic Keto Acidosis (DKA) 16 294

e SUNVIVOrS =il NoOn-survivors

Number of Patients

Length of ICU Stay (days)

Figure 5. Length of ICU Stay Between Survivor and Non-
Survivor Among Patients Admitted to MICU of UoGCSH
September 2015 to April 2019.

In ICU mortality was not significant among source
of admission as the proportion of mortality from emer-
gency department, medical ward, surgical ward and
gynecology/obstetrics was found to be 40%, 38%,
34%, and 40% respectively with (P=0.91) Among the
commonest specific admission diagnosis, cardiogenic
shock (57.1%) had the highest case fatality ratio fol-
lowed by ARDS (54.4%) and ischemic heart disease
(53.5%) (Table 5).

The median length of ICU stay (IQR) was 4 (2-5)
days. The most frequent stay (19.8%) was 1day. The
minimum stay in ICU was 30 minutes secondary to poi-
soning while the maximum stay was 24 days with the
diagnosis of myocardial infarction. About 81.7% of
patients died or discharged with in the first one week
of stay. The median (IQR) duration of mechanical ven-
tilation was 4.5(1-6) days. Patients with Myocardial
infarction, Guillian Barre Syndrome, and ARDS had
longer duration of mechanical ventilation. Patients
who stayed in MICU for less than 4 days were 5 times
more likely to die than who stayed four and above days
(Figure 5).

Bivariate logistic analysis shown that gender, diagno-
sis at admission, need and duration of mechanical ven-
tilation, length of ICU stay, mean arterial pressure, and
mental status at admission was significantly associated
with the clinical outcome. However, in a multivariate
analysis, the associated risk factors of death were the
need for mechanical ventilation, abnormal mental
status at admission and length of ICU stay (Table 6).

Discussion

The outcomes of patients admitted to intensive care unit
depends on the clinical condition of patients arrival,
level of training and experience of staff, resource, infra-
structure and capacity of the unit.*%’

In this study, the overall mortality rate in ICU found
to be 38.7% (95% CI: 34.5, 43.1). This finding is

Table 6. Multivariable Logistic Regression Showing the Factors Associated With Mortality Among Patients Admitted to MICU of

UoGCSH (September 2015 to April 2019).

Variables Crude Odds Ratio Adjusted Odds Ratio 95% Confidence Interval P-Value
Mechanical ventilator
Yes 4312 (3.244, 10.65) 0.001*
No 1.00 1.00
Mental status at admission
Conscious 1.00 1.00
Abnormal mental status 0.237 2.808 (1.843,4.279) 0.001*
Length of ICU stay
<4 days 437 5.58 (3.58, 8.69) 0.001*
>4 days 1.00 1.00

Key: *Significantly associated at P < 0.05, 1.00: reference.
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comparable with studies done in Addis Ababa (39%)
and Jimma (37.7%)."%'"" It also similar to the studies
conducted in Nigeria (34.6%), Uganda (40.1%) and
Tanzania (41.1%).°® However, this result was higher
than studies done in Mekelle, Ethiopia (27%) and
Scandinavian countries (9.1%).'*'* This discrepancy
might be due to lack of necessary medical equipments
(ABG-analyzer machine, portable dialysis machine and
portable x-ray service), infrastructure, and training. In
addition, the lack of high dependency unit in the study
area may contribute high mortality rate.”®

In the current study, the median length of ICU stay
found to be 4 days which is similar to the other African
countries.®® Out of 504 patients, 118 (23%) where stayed
in ICU 24 hours or less and 89 (75%) of patients died. In
addition, patients who stayed in ICU for less than four
days were 5 times more likely to die than patients who
stayed four or more days with (AOR =5.58, p<0.001)
which is comparable with the study done in Uganda.'*
However, our result was different from the study con-
ducted in Hosanna, the length of ICU stay was
more than 14days with ICU mortality (OR=4.113,
P < 0.039)."° This discrepancy might be explained due to
late arrival to ICU and delay in intervention, shortage
of crucial emergency drugs, absence of airway manage-
ment equipment’s in the medical emergency ward.
Furthermore, vital signs of the patients on admission to
the MICU were found to be poor, which may show a gap
in the continuity of care from the admission source to
MICU. Early death might also be explained by a limited
number of ICU bed since the World Federation of
Societies of Intensive and Critical Care Medicine recom-
mends the ICU need to have at least 5% of total hospital
beds. Besides, shortage of functional mechanical ventila-
tor which delays and denied admission of critically ill
patients to MICU.”'6

This study revealed that need for mechanical ventila-
tion is independent risk factor of ICU mortality with
(AOR: 5.578, P < 0.001) which was similar with the stud-
ies done in Kenya and Brazil (AOR= 10.7, p<0.001)
and (AOR: 6.37, p <0.001) respectively.”!” The possible
explanation for this association could be related that
mechanical ventilators initiated for the patients with
respiratory failure, unable to protect the airway and
hemodynamic instability. Furthermore, patients who
need intubation and mechanical ventilator more vulner-
able for ventilator associated pneumonia and other nos-
ocomial infections.'®!” Our study reveled that patients
who presented with abnormal mental status were more
likely to die than conscious patients (AOR: 2.741,
P < 0.001). Disturbance level of consciousness is related
with severe decompensated disease, cerebral hypo-
perfusion due to sepsis, blood loss, poisoning, and neu-
rological disorder.?”

Cardiovascular disease accounted 36% of all ICU
admission followed by respiratory (17.9%) which is sim-
ilar to the studies done in Mekelle and Jimma.'*?'
However, it was different from studies done in Uganda
and Nigeria, infectious illness and post-operative care
were the main reasons for admission.*’

In the current study, there was higher case fatality
ratio of cardiogenic shock (57.1%), ARDS (54.4%)
and ischemic heart disease (53.5%) which is different
from studies done in Mekelle and Addis Ababa, septic
shock (58%) and severe pneumonia (56.4%) respective-
ly.'"'? This discrepancy might be due to lack isolated
cardiac intensive care unit for percutaneous intervention
and pacing.

Conclusion

The overall mortality rate in the MICU was considerable
high and cardiovascular disorders were the most
common cause of admission and death. Need for
mechanical ventilator, abnormal mental status on
admission and short ICU stay were significantly associ-
ated with the clinical outcome of MICU patients. The
majority of critically ill patients were dying within
24 hours of admission. Therefore, improving the acute
critical care service through the expansion of the care,
supply emergency airway equipments and medications,
implementation of admission criteria protocol could
decrease mortality and morbidities among critical ill
patients admitted to MICU.

Limitation of the Study

Retrospective cross sectional study has limitations espe-
cially, it does not show cause —effect relationship . in
addition, due to incomplete data on the ICU logbook
and charts, variables related to Physiologic and labora-
tory variables necessary to calculate severity and prog-
nostic score such as sequential organ failure assesment
(SOFA), Simplifed Acute Physiology Score (SAPS) and
Acute Physiology and Chronic Health Disease
Classifcation System (APACHE) were not analyzed.
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