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Abstract

Background: Coronaviruses are significant diseases in both humans and animals. A novel
coronavirus was discovered as the cause of a cluster of pneumonia cases in Wuhan, China's Hubei
Province, at the end of 2019. It quickly spread across China, culminating in an epidemic, with a
growing number of cases in other nations throughout the globe. Understanding the trends of
admissions and outcomes of Covid-19 center is critical for improved resource planning and predicting

prognosis in order to respond to the continued Covid-19 conditions.

Objectives: The main objective of the study was to assess the patterns of admission and outcomes of
COVID-19 among patients admitted to Michu COVID-19 treatment center from June 8, 2020 to June
8,2021 G.C

Methods: A one-year retrospective study was conducted in Michu COVID-19 treatment center from
September 01 to 30, 2021. Socio-demographic and medical related data were collected by record
review of patient cards using checklist which are developed in reference to the center register,
medical record charts and other standardized tools from similar studies. The principal investigator
was made follow-up of the data collection process on a daily basis to ensure that the data are accurate,
consistent, ambiguous, and comprehensive. The data was edited, coded, and entered into Epidata
version 4.6, and cleaned. Statistical Package for the Social Sciences (SPSS) version 26 was used for
analysis and Statistical significance test was applied to see the association between disease outcome
and predictor variables. The binary logistic regression and multiple logistic regression was used with
Adjusted odds ratio (AOR) with a corresponding 95% confidence interval (CI) was used to assess the
strength of the association between the dependent and independent variables at a P-value of <0.05 cut
off point to declare the significance. The correlation between independent variables was checked for
multi-collinearity by using variance inflation factor (VIF) and tolerance test.

Result: A total of 213 patients’ medical records were included in this study. Majority (62%) of
patients were male and 53.1% of the patients were between ages 31-60 years. Majority (95.8%) of
patients admitted by PCR test were positive. This shows PCR test was used as admission criteria to
the center. The overall mortality rate was 67(31.5%). Sex (AOR=3.14 (95% CI=1.25-7.89), COVID
severity (AOR=16; 95% CI=3.4-75.1), Quick SOFA score upon admission (AOR=8.5 (95% CI=1.8-
40.53), and duration of stay in the treatment center (AOR=8.5 (95% CI=3.27-22.09) were found to be
significantly associated with patient outcome (P-value <0.05).

Conclusion: The study demonstrated that there was a high mortality rate in Michu Covid-19
treatment center of JUMC and based on this study, concerned bodies such as JUMC administrators,
Jimma zone health bureau must prepare trainings, avail equipment to prevent and treat the disease and
to cope with this expected pattern of disease.
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1. Introduction

1.1. Background information
Coronaviruses are significant diseases in both humans and animals. A novel coronavirus was
discovered as the cause of a cluster of pneumonia cases in Wuhan, China's Hubei Province, at
the end of 2019. It quickly spread across China, culminating in an epidemic, with a growing
number of cases in other nations throughout the globe. The World Health Organization named
the illness COVID-19, which stands for coronavirus disease 2019, in February 2020 (1). The
signs and symptoms of COVID-19 vary depending on when the sickness begins, however many
individuals with COVID-19 will experience the symptoms throughout the duration of the
disease. Symptoms may vary depending on the severity of the illness. Shortness of breath, for
example, is more frequent reported among individuals hospitalized with COVID-19 than among
people with milder illness (non-hospitalized patients) (2).
The range of associated symptoms was illustrated in a report of over 370,000 confirmed COVID-
19 cases with known symptom status reported to the CDC in the United States (5) shows
that cough (50%), fever (43%), myalgia (36%), headache(34%), dyspnea(29%), sore
throat(20%), diarrhea(19%), nausea/vomiting(12%) (3). Only around 10% of them had loss of
smell or taste, stomach discomfort, or rhinorrhea. Other cohort studies of patients with confirmed
COVID-19 reported a similar range of clinical findings (4,5). Fever is not a universal finding on
presentation, even among hospitalized patients. Fever was observed in nearly all patients in one

research, although around 20% of them had a very low grade fever (less than 100.4°F/38°C) (6).

The severity of covid-19 ranges from mild to critical; most infections are not severe.
Specifically, in a report from the Chinese Center for Disease Control and Prevention revealed
that Mild disease was reported in 81 percent followed by Severe disease was reported in 14
percent and Critical disease was reported in 5 percent (7). To diagnose the illness, many
diagnostic techniques have been established. The standard diagnostic was detection of virus
nucleic acid by real-time reverse transcription-polymerase chain reaction (RT-PCR) and Antigen
tests are immunoassays that detect the presence of a particular (8). Apart from that, chest CT
scans may assist detect COVID-19 in those who have a strong clinical suspicion of infection, but

they are not suggested for regular screening (9).

1|Page



Physical or social distancing, quarantining, and ventilation of indoor spaces, covering coughs
and sneezes, hand washing with soap and water or sanitizer if soap and water are not available,
and keeping unwashed hands away from the face are all examples of preventive methods. In
public places, wearing a mask that covers the nose and mouth is advised to reduce the risk of
transmission (10). Many nations have developed Covid-19 vaccine phased distribution programs
that prioritize individuals at greatest risk of problems, such as the elderly, as well as those at high
risk of exposure and transmission, such as healthcare professionals (11). According to official
data from national health agencies, 2.3 billion doses of COVID19 vaccination have been given

globally as of June 15, 202 (12).

The illness produced by the SARS-CoV-2 virus, coronavirus disease 2019 (COVID-19), has no
specific, effective therapy or cure. Supportive care is the cornerstone of COVID-19 management,
which includes treatment to alleviate symptoms, fluid therapy, oxygen support, and prone
positioning when required, as well as medicines or devices to assist other affected vital organs.
The COVID-19 treatment is being researched and developed by scientists all around the globe.
According to the findings of the WHO's Solidarity Trial, remdesivir, hydroxychloroquine,
lopinavir/ritonavir, and interferon regimens had little or no impact on 28-day mortality or

COVID-19 in-hospital course among hospitalized patients (13).

Anti-SARS-CoV-2 monoclonal antibodies, which target the SARS-CoV-2 spike protein and
prevent viral entrance into cells, are now being tested for COVID-19 therapy. The Food and
Drug Administration (FDA) issued an Emergency Use Authorization (EUA) for sotrovimab
(previously VIR-7831), an anti-SARS-CoV-2 monoclonal antibody, on May 26, 2021, for the
treatment of non-hospitalized patients with mild to moderate COVID-19 who are at high risk of
progressing to severe COVID-19. This Panel statement has been updated to include
recommendations for sotrovimab usage as well as information on the extended EUA criteria for

using approved anti-SARS-CoV-2 monoclonal antibodies (14).

The majority of COVID-19 cases are mild. They need supportive care rather than hospitalization
in these cases. People with more serious cases may need hospitalization. The glucocorticoid
dexamethasone is highly advised for individuals with low oxygen levels, since it may decrease
the risk of mortality (15). To assist breathing, noninvasive ventilation and, eventually, admission

to an intensive care unit for mechanical ventilation may be needed (16). Coronavirus disease-
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2019 (COVID-19) mortality rates are continuing to increase throughout the globe. COVID-19
has been verified in 177,885,850 people across the globe, with 3,850,529 fatalities, according to
WHO data as of June 17, 2021 (16).

1.2. Statement of the problem
The novel coronavirus disease (now known as COVID-19) is a deadly and highly contagious
respiratory illness caused by a novel coronavirus now known as SARS-CoV-2 (severe acute
respiratory syndrome coronavirus 2) (17).
It has now become a global health hazard and a public health emergency on a worldwide scale.
COVID-19 has now spread to practically every country in the world, causing widespread public
health concerns. Since the epidemic began, the worldwide pandemic has hit 177 million
confirmed cases and 3.85 million deaths as of June 17, 2021. Since March 13, 2020 (the first
known case in Ethiopia), the overall number of confirmed cases has risen rapidly to 274,601,

with 4,260 deaths as of June 17, 2021 (16).

In 81 percent of cases, minor illness (no or mild pneumonia) was noted. In 14% of the cases,
severe illness (dyspnea, hypoxia, or >50 percent lung involvement on imaging within 24 to 48
hours) was noted. In 5% of cases, critical illness (such as respiratory failure, shock, or multi-
organ dysfunction) was described. There were no deaths among noncritical cases, and the overall
case fatality rate was 2.3 percent (7). The proportion of hospitalized patients with critical or
deadly disease is higher. In a study of 2741 COVID-19 patients hospitalized in a New York City
health care system, 665 patients (24 percent) died or were discharged to hospice (18).

By the end of the study, 60 percent of the 647 patients who had invasive mechanical ventilation
had died, 13 percent were still ventilated, and 16 percent had been discharged. COVID-19 is
related with a higher percentage of in-hospital fatalities than influenza. Patients with COVID-19,
for example, were five times more likely than patients with influenza to die during their
hospitalization, according to a study of hospital data from the United States Veterans Health
Administration (21 versus 3.8 percent) (19).

Some patients who have mild symptoms at first may develop over the course of a week. Dyspnea
developed after a median of five days from the onset of symptoms in one study of 138 patients

hospitalized in Wuhan for pneumonia caused by the severe acute respiratory syndrome
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coronavirus 2 (SARS-CoV-2), and hospital admission occurred after a median of seven days of

symptoms (20).

Pneumonia, acute respiratory distress syndrome, cardiac injury, arrhythmia, septic shock, liver
dysfunction, acute renal injury, and multi-organ failure have all been reported as COVID-19
complications. Approximately 5% of COVID-19 patients, and 20% of those who are
hospitalized, have severe symptoms that necessitate intensive care. Case mortality rates in
intensive care units have been reported to be as high as 40%. Pneumonia (75 percent), ARDS (15
percent), AKI (9 percent), and acute liver injury are the most prevalent consequences among
hospitalized patients (19 percent). Troponin rise, abrupt heart failure, dysrhythmias, and
myocarditis are all symptoms of cardiac damage. Prothrombotic coagulopathy affects 10 to 25%
of COVID-19 patients who are hospitalized, resulting in venous and arterial thromboembolic

events. Impairment of consciousness and stroke are two neurologic symptoms (21).

More patients have suffered long-term, post-infection consequences as the COVID-19 epidemic
has progressed. The majority of patients recover completely, but those who do not experience
fatigue, dyspnea, cough, anxiety, depression, difficulty to focus (i.e. "brain fog"), gastrointestinal
problems, sleep difficulties, joint pain, and chest pain that last weeks to months after the acute
illness. Long-term studies is being conducted to better understand the nature of these problems

(22).

There are a growing number of reports of long-term consequences from acute COVID-19. Post-
acute COVID-19 is a syndrome marked by persistent symptoms and/or delayed or long-term
consequences that last more than 4 weeks after beginning of symptoms. Early reports on
COVID-19's post-acute infectious implications have begun to appear, with research from the
United States, Europe, and China reporting results for patients who survived acute COVID-19
hospitalization. The outcomes of 1,250 patients released alive after 60 days were analyzed in an
observational cohort study from 38 hospitals in Michigan, United States, using medical record
abstraction and telephone surveys. About 6.7 percent of patients died throughout the research
period, while 15.1 percent required re-admission. In this study, 32.6 percent of the 488 patients
who completed the telephone survey had persistent symptoms, with 18.9 percent reporting new

or exacerbated symptoms. The most prevalent symptom was dyspnea while walking up the stairs
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(22.9 percent), followed by cough (15.4 percent) and prolonged loss of taste and/or smell (13.1
percent) (23,24).

Similar findings have been observed from European studies. At a mean follow-up of 60 days
from the onset of the first symptom, 87.4 percent of 143 patients discharged from hospital who
recovered from acute COVID-19 had persistent symptoms, according to a post-acute outpatient
service established in Italy. The most commonly reported symptoms were fatigue (53.1%),
dyspnea (43.4%), joint pain (27.3%), and chest pain (21.7%), with 55 percent of patients
continuing to experience three or more symptoms (25) . A decline in quality of life, as measured

by the EuroQol visual analog scale, was noted in 44.1% of patients in this study (26).

A study of 150 non-critical COVID-19 survivors in France found that two-thirds of those who
were followed for 60 days had persistent symptoms, with one-third saying that they were feeling

worse than when they first got sick with COVID-19 (27).

However, a number of small studies are showing strikingly identical results, calling that premise
into question. A team from Italy, one of the first countries to be affected, found that 87 percent of
people discharged from a Rome hospital had at least one symptom 60 days after the onset of
Covid19, and that 55 percent had three or more symptoms, including fatigue (53 percent),
difficulty breathing (43 percent), joint pain (27 percent), and chest pain (22 percent), with 40
percent saying they had no symptoms at all (26).

Overall, nationally there were no organized data and system of reporting on COVID-19
admission pattern and patient outcome. Therefore, due to the scarcity of data on outcome of
COVID-19 patients in the study setup, there is a great need to conduct an extensive study,

particularly COVID-19 treatment center basis to obtain reliable information on this area.

1.3. Significance of the study
In order to respond to the more frequent present situations in the Covid 19 treatment facility
among customers, it is crucial to understand the patterns of the admission to the Covid-19 center.
It is necessary to assess the admissions and outcomes of Covid-19 treatment centers in order to
ascertain the level of quality provided by the facility. This research will provide insight on the

patterns and results of Covid-19 patients in Michu's Covid-19 treatment facility.
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The research would provide the groundwork for where we should focus and invest money in
terms of medical infrastructure development in order to get the most out of the existing treatment
facility and to identify and close the gap we had with it. Understanding the mortality rate, length
of stay, and improvement/deterioration of patients in treatment centers can help us analyze the

disease's progression as well as the quality and efficiency of the care we provide.

This study findings will be utilized to enhance human resource planning, treatment center service
arrangement, and preparedness. To improve service quality standards, it is necessary to identify
the critical determinants of admissions and their results. The findings of this study were used by
hospital administrators, Covid-19 treatment center personnel, and policymakers to focus on the
most vulnerable populations or the most prevalent causes of mortality at the center in order to

plan and alter services.

It will also serve as a baseline for future research in the region, and will be used by various

governmental and non-governmental groups working on Covid-19.
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2. Literature review

2.1. Patterns of covid-19 patient admissions
According to National Institutes of Health (NIH) COVID-19 Treatment Guidelines Panel
recommendation for hospitalization Spo2< 94% on room air, RR>30 breaths/minute, PaO2/Fi02
<300 mmHg or lung infiltrates of more than 50 percent. However, there are no standard criteria
for hospital admission of COVID-19 patients, and criteria may vary by area and facility. Patients
with severe disease are frequently hospitalized, however due to high infection rates and limited
hospital resources, some patients may not be admitted (14). According to reports, up to 20% of

SARS-CoV-2 infected individuals develop severe disease requiring hospitalization (20,28,29).

Depending on the hospital, up to 25% of patients require intensive care unit (ICU) admission,
representing 5%-8% of the entire infected population. Culture-based discrepancies in intensive
care unit practice and admission criteria, as well as differences in predisposing characteristics
such as age and comorbidities, as well as differences in testing availability in the populations
treated, could all contribute to variations in ICU admission rates. The Chinese cohorts' Intensive

Care Unit hospitalization rates ranged from 7% to 26% (7,20).

According to preliminary estimates from Italy, the proportion of ICU admissions was between
5% and 12% of total positive SARS-CoV-2 cases, and 16% of all hospitalized patients (30). Out
of the 5700 patients hospitalized with COVID-19 in New York, 1151 (20%) required mechanical
ventilation (31). About 81% of patients with COVID-19 pneumonia were brought to the ICU and
71% were mechanically ventilated in an early investigation of 21 critically sick patients in
Washington State, USA (32). A larger analysis of 2449 patients founded that hospitalization
rates of 20% to 31% and ICU admission rates of 4.9% to 11.5% (33).

In a study of a second surge in Houston, Texas, a lesser number of patients were admitted to the
ICU (20% vs 38%) than in the initial surge (34). Lower ICU admission rates might be attributed
to a younger cohort of patients with fewer comorbidities or a growing comfort level with care for
COVID-19 patients outside of the ICU. According to data from China, older adults, particularly
those with substantial underlying health problems, are more likely than younger people to

develop severe COVID-19—related illness and mortality. Although the majority of COVID-19
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cases recorded in China, almost 80% of deaths occurred in people over the age of 60; just one

(0.1%) death occurred in <19 years old (35).

COVID-19 cases in the United States from February 12 to March 16, the Centers for Disease
Control and Prevention (CDC) had received reports of 4,226 COVID-19 infections in the United
States, individuals aged 65 years and older accounted for 31% of cases, 45 percent of
hospitalizations, 53 percent of ICU admissions, and 80% of deaths related with COVID-19, with
those aged 85 years and older having the highest rate of severe outcomes. In contrast, no ICU

hospitalizations or fatalities among people under the age of 19 were reported (33).

2.2. Outcome of covid-19 among hospitalized pts.

In June 17, 2021, an estimated 177 million confirmed cases of COVID-19 were reported
worldwide, with an estimated 162 million recovered from covers, 3.85 million deaths, and
roughly 82,796 serious/critical sick cases (16). According to a research done in Tokyo, 2 (8%)
of the 24 individuals in the study died and 18 patients were discharged. The median durations of
stay in the ICU and the hospital were 6 and 22 days, respectively. The median length of stay on

ventilator was seven days. In the ICU, 71% of patients were intubated (36).

In a Wuhan research, 114 individuals were identified with severe COVID-19 and treated. In 94
and 20 patients, respectively, favorable and poor outcomes were found 28 days after a diagnosis
of severe COVID-19. About 51 (45%) of the patients were alive and discharged, nine (8%) had
died. Antibiotics and a high-flow nasal cannula were used to for all patients, with 25 (21.9%)
receiving non-invasive mechanical ventilation and 22 (19.3%) receiving invasive mechanical
ventilation. Antiviral therapy was given to almost all [113 (99.1%)] patients via the oral method,
including arbidol hydrochloride, lopinavir, and ribavirin. Furthermore, glucocorticoid treatment
was administered to 41.2% of patients. Sixty-four patients (56.1%) got immunoglobulin therapy
(37).

According to a research done in the United States, the average age of COVID-19 hospitalized

patients was 63 years old, with 51.0% being male. The most frequent coexisting illnesses were
cardiovascular disease (73.5%), hypertension (64.8%), diabetes (40.7%), obesity (27.0%), and
chronic renal disease (24.2%). Approximately one-fifth (21.9%) of COVID-19 patients needed
ICU hospitalization, and 16.9% required IMV; the majority (73.6%) did not, while 12.4%
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required both. In-hospital mortality was 13.6%, with a 5-day median hospital stay. Hospital LOS
and mortality rose with ICU and/or IMV usage, and with age. This group had the longest median
hospital stay (15 days) and the highest in-hospital mortality (53.8%) (38).

According to Chang, Raymond, et al., the pooled ICU admission rate was 21% (95% CI 0.12—
0.34), and the pooled ICU mortality rate was 28.3% (95% CI 0.27—-0.36). The average length of
stay in the ICU was 7.78 (7.05-8.51) days. IMV prevalence and mortality were found to be 69%
(95% C1 0.61-0.75) and 43% (95% CI 0.29-0.58), respectively, with worst-case mortality of
74% (95% C1 0.54-0.87). The average duration of invasive mechanical ventilation was 10.12
days (95% CI 7.08-13.16). The most common comorbidities and symptoms were hypertension
(HTN) (51%), obesity (BMI>30kg/m2) (35%), diabetes (DM) (30%), and fever (81%), cough
(76%), and dyspnea (75%) (39).

In Central Florida, 131 (10.2%) qualified for ICU admission (median age: 61 years, 35.1%
female). Comorbidities included hypertension (64%) and diabetes (2%). (41.2%). Non-survivors
show higher oxygen saturation (0.006), RR (0.003), and SBP (0.008) at baseline. 109 got MV
(83 percent). In the ICU, the longer MV (14 (IQR 8-22) and the hospital (21 (IQR 13-31)
compared to 9.5 (IQR 6-11) <0.001. Overall hospital mortality was 19.8%, including 23.8 %
from MVs. Both the hospital and MV fatality rates were 21.6. The non-survivors (92.3%) needed
more vasopressors than the survivors (67.6%). Around 80.2% survived. Patients under 55

age had the greatest (p = 0.003) whereas those over 75 had the worst (p = 0.008) survival (40).

A research done in the state of Washington (mean age, 70 years [range, 43-92 years]; 52% male).
The most frequent comorbidities were chronic renal disease and congestive heart failure, which
were found in 86%. As of March 17, 2020, the death rate was 67%, with 24% of patients being
critically ill and 9.5% being discharged from the ICU. Refractory respiratory failure was the
main cause of mortality in the ICU, accounting for 45% of death. In all, 10 (14%) and 6 (8%),

respectively, patients died immediately from a thrombotic or hemorrhagic event (32).

In southwest Nigeria, 22.5% had at least one COVID-19 co-morbidity. Comorbidities such as
hypertension (74.2%), diabetes (30.3%), and asthma (10.2%). Patients with 2 or more
comorbidities were more likely to be 60 or older (56.4%), male (73%) and had severe (16.7%) or
critical (13.5%) illnesses. A comorbidity was four times as likely to cause death. Age (50-59

years and >60 years), male sex, and moderate to critical conditions were shown to be death risk
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factors. In diabetes, the risk of death was 3.69 times higher (1.99—-6.85). Those aged 4059 years
died 3 times more often (95 percent CI: 1.23-7.32), and those aged 60 and beyond died 6.87
times more likely (95 percent CI: 2.98-15.85) from COVID-19 than those aged 40—39 years
(41).

A study conducted in Millennium COVID-19 Care Center in Ethiopia revealed that about 71
(5.3%) died, 72 (5.4%) were transferred and the rest 1202 (89.4%) were discharged improved.
The overall median time to clinical improvement was 14 days. Around 34.2% of the patients had
a history of one or more pre-existing co-morbid illness. The major co-morbid illness among the
participants was hypertension (19.9%), diabetes (13.7%), cardiac disease (4.2%) and asthma
(4.1%). Chronic kidney disease, chronic liver disease, neurologic disorder and chronic

pulmonary diseases constitute only 2.6 % altogether (42).

Patients with hypertension (34.7%), HIV/AIDS (32.1%), diabetes mellitus (28.2%) and asthma
(15.2%) were more likely to have preexisting medical problems, according to a research at Boru
Meda Hospital. 90% of severe and all critical patients received unfractionated heparin. 6.5%
required intranasal oxygen, 61% required a facemask, and no one was intubated. The median
hospital stay was 13 days (IQR: 12—14). 97.1 percent of patients improved enough to be
discharged, 2.1 percent died while receiving treatment, and two were referred. Ten patients were
admitted to ICU, five (50%) died. Only 2% of patients with mild illness died, compared to 55.6
% of patients with severe condition. Mortality was 44.5 years old (IQR: 40—60, range 39—60)
(43).

A study conducted in Ekakotebe general hospital shows that about 50.9% died, 77% were male.
About 69.9 % had at least 1 comorbidity. Hypertension was the most common comorbidity
41.7%, followed by diabetic 31.9%. Up on admission to ICU 56.3% were on oxygen support
(intranasal or facemask oxygen), 23.9% were on CPAP and 19.6% were on IMV. About 26.4%
patients were intubated and mean LOS 4.47 (CI 3.5-5.5) days at ICU. A total of 73 patients were
put on MV and the Median duration on MV was 6(IQR3-12 95% CI 5-8, range 1-30) days.
About 92% of the patients who were put on MV died at ICU. Median LOS was 16 (IQR 10-23
range 2-48) days. Median LOS in ICU was 7 (IQR 4-12 95% CI 5-8) days. At the time of
censoring, 49.1% were survived from those 96% were discharged home and 4% were still at ICU

(44).
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3. Objectives

3.1. General objectives

» To assess the patterns of admission and outcomes of COVID-19 patients among those

admitted in Michu COVID-19 treatment center from June 8, 2020 to June §, 2021 G.C

3.2. Specific objectives

» To assess patterns of admission of patients admitted in Michu Covid-19 treatment center
» To assess outcomes of patients admitted in Michu Covid-19 treatment center

» To identify factors associated with outcome outcomes of patients admitted in Michu

Covid-19 treatment center
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4. Methods and material

4.1. Study area and period
The study was conducted in Ethiopia, Oromia regional state, Jimma town at Jimma university
medical center of Michu Covid-19 treatment center which located 352 km southwest of the
capital Addis Ababa. It is inaugurated as Covid-19 treatment center on April, 2020.1t has been
providing services for mild to critical COVID-19 patients from Jimma zones and as referral for
southwest of Ethiopia regarding to covid-19. It has eight to twelve healthcare providers who are
replaced every two weeks and supporting staffs. The center had 132 beds, four functional

mechanical ventilators and 29 patient monitors.

The data was collected from September 1to 30, 2021.

4.2. Study design
A retrospective study was conducted based on the Michu COVID-19 treatment center patient

medical records and charts.

4.3. Population

4.3.1. Source of data
The source population were all recorded charts of patients admitted in Michu Covid-19 treatment

center

4.3.2. Study population
Selected Charts of patients admitted to Michu Covid-19 treatment center at JUMC over lyear

period included in the study.

4.4. Inclusion and Exclusion criteria

4.4.1. Inclusion criteria
All patients’ medical record chart who are admitted with an outcome of discharge with an
improvement, refer to other institution, discharge against medical advice and deaths in the

treatment center during the study period were included in to this study..

4.4.2. Exclusion criteria

+«»+ Patient records with incomplete information were excluded from the study.

++» Those who tested positive were admitted to treatment centers, although they showed no
signs or symptoms of the disease
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4.5. Sample size determination and Sampling technique
All Covid-19 patients who fulfills inclusion criteria and admitted in Michu Covid-19 treatment

center during the study period were included in to the study.

4.6. Variables

4.6.1. Dependent variables

> Disease outcome

4.6.2. Independent variables
Age

Sex

Residence

Cigarette smoker
Comorbidity

Status of patient upon admission

vV V V V V VYV V

Respiratory support

4.7. Data collection tool and procedures
Socio-demographic (age, sex, residence) and medical-related data (comorbidity, status upon
admission, severity of diseases) were collected by BSc nurses working in the center. The data
was collected by reviewing records of patient cards using the checklist, which was developed in

reference to the central register, medical record charts and other tools from similar studies.

4.8. Data processing and analysis
The principal investigator made follow up of the data collection process on a daily basis to
ensure that the data are accurate, consistent, and comprehensive. The data obtained was edited,
coded, entered, and cleaned by Epidata version 4.6 by the principal investigator. Statistical
Package for the Social Sciences (SPSS) version 25 was used for analysis and Statistical
significance test was applied to see the association between disease outcome and predictor
variables. Adjusted odds ratio (AOR) with corresponding 95% confidence interval (CI) was used
to assess the strength of the association between the dependent and independent variables at P-
value of <0.05 cut off point. Descriptive data presented as counts and percentages for categorical
data. Continuous variables presented as Means, Medians and Standard deviations. The

correlation between independent variables was checked for multi-collinearity by using variance
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inflation factor (VIF) and tolerance test. The result of multicollinearity shows that (VIF ranged

1.026 to 1.142) there is no correlation between the independent variables.

4.9. Data quality control
Each day before data collection began, I have given an orientation to data collectors to ensure
completeness, accuracy, and consistency. [ have thoroughly verified the sessions before using the
questionnaires. Also I was providing on-site technical assistance as well as diligent monitoring.
The data was verified daily to ensure that the questionnaires were accurate, consistent, and

complete. Before analyzing the data, I have entered and cleaned the data.

4.10. Operational definitions
Outcomes — demanding ICU and discharged without demanding ICU and also improvement or

worsening of pre-existing condition and also death or survived.

Comorbid disease Refers to diseases or disorders that coexist with an index disease. These
diseases would be expected to have an influence on certain outcomes, such as mortality,
healthcare resource use, quality of life and the probability of receiving treatment (47). And also

included the pre-diagnosed and diagnosed at admission.

Admission pattern- is concerned with the frequency and distribution of disease, injury and other

health related events and their cause (46).

4.11. Ethical considerations
Prior to the start of the research, the principal investigator obtained ethical approval from the
institutional ethical review board of Jimma University. The principal investigator has sent a
formal letter to the Jimma emergency operation center (JEOC) for cooperation. All data obtained
in the course of the study were kept confidentially and were used solely for the purpose of the

research. The names of respondents were never used by any means throughout the research.

4.12. Dissemination plan
The research will be presented for partial fulfillment of specialty certificate in anesthesiology
and critical care. This research's findings will be distributed to the anesthesiology department
and other hospital departments. Selected findings will be presented at scientific conferences and

seminars, and published in peer-reviewed scientific journals.
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5. Results

5.1. Socio-demographics and clinical characteristics

A A total of 383 patients were admitted in Michu Covid-19 treatment center of JUMC from April
17, 2020 to May 29, 2021. From these 108 patients were asymptomatic, 62 patients were mild
cases and their chart had incomplete data and excluded from the study. Finally, 213 patients’
registration book and medical record charts were included in to this study. Majority (95.8%) of
patients admitted by Covid PCR test were positive. This shows PCR test was used as admission
criteria to the center. Of the total admitted patients 132(62%) were males and 81(38.0%) were
females. The mean and standard deviation of age of the patients during admission was Mean +
SD=55+16.16 years, and ranged between 11 to 102 years old. The majority (53.1%) of the patients
were between ages 31-60 years. More than half (52.1%) of patients were come from Urban area.
More than half (56.3%) of them were severe cases while more than a quarter (27.2%) were
moderate cases, more than two third (71.4%) of patients were admitted to HCU and majority
(90.6%) of them were less than 2 of Quick SOFA score at admission. More than two-third (71.8%)
of the patient had comorbidity and more half 81(52.9%) of these had one comorbidity whereas
close to half (47.1%) of them had multi-comorbidity. Regarding to types of comorbidities, the
commonest was hypertension 73(46.8%) followed by diabetic mellitus 40(25.6%), and congestive
heart failure were 27(17.3%). Majority of respondents 208(97.7%) had no history of cigarette
smoking. (Table 1)

Table 1 Socio-demographic and clinical characteristics of patients admitted to Michu Covid-19
treatment center of JUMC from April 17, 2020 to May 29, 2021, southwestern Ethiopia, 2021
(n=213)

Variables Categories Patients outcome Total
Survived Died

COVID-19 Positive 144(67.6%) 60(28.2%) 204(95.8%)

confirmatory test | Suspected 2(0.9%) 7(3.3%) 9(4.2%)

Sex Male 84(39.4%) 48(22.5%) 132(62%)
Female 62(29.1%) 19(8.9%) 81(38.0%)

Age <30 years old 12(5.6%) 3(1.4%) 15(7.0%)
31-60 years old 84(39.4%) 29(13.6%) 113(53.1%)
>61 years old 50(23.5%) 35(16.4%) 85(39.9%)

Age (in years) Mean + SD= 55+16.16, ranged between 11 to 102
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Residence Urban 77 (36.2%) 34(16%) 111(52.1%)
Rural 69(32.4%) 33(15.5%) 102(47.9%)
Severity of Covid at | Moderate 52(24.4%) 6(2.8%) 58(27.2%)
admission Severe 87(40.8%) 33(15.5%) 120(56.3%)
Critical 7(3.3%) 28(13.1%) 35(16.4%)
Quick SOFA score | <2 139(65.3%) 54(25.4%) 193(90.6%)
at admission >2 7(3.3%) 13(6.1%) 20(9.4%)
Admission place ICU 10(4.7%) 52(24.4%) 62(29.1%)
HCU 136(63.8%) 15(7.0%) 151(70.9%)
Comorbidity Yes 99(46.5%) 54(25.4%) 153(71.8%)
No 47(22.1%) 13(6.1%) 60(28.2%)
Multi-comorbidity | One 53(34.6%) 28(18.3%) 81(52.9%)
More than one 46(30.1%) 26(17%) 72(47.1%)
Coronary artery Yes 15(9.6%) 8(5.1%) 23(14.7%)
disease No 87(55.8%) 46(29.5%) 133(85.3%)
Congestive heart Yes 19(12.2%) 8(5.1%) 27(17.3%)
failure No 83(53.2%) 46(29.5%) 129(82.7%)
Hypertension Yes 45(28.8%) 28(17.9%) 73(46.8%)
No 57(36.5%) 26(16.7%) 83(53.2%)
Venous Yes 2(1.3%) 3(1.9%) 5(3.2%)
thromboembolism [ No 100(64.1%) 51(32.7%) 151(96.8%)
Diabetes mellitus Yes 28(17.9%) 12(7.7%) 40(25.6%)
No T4(47.4%) 42(26.9%) 116(74.4%)
Chronic lung Yes 21(13.5%) 5(3.2%) 26(16.7%)
disease No 81(51.9%) 49(31.4%) 130(83.3%)
Active tuberculosis | Yes 7(4.5%) 4(2.6%) 11(7.1%)
No 95(60.9%) 50(32.1%) 145(92.9%)
Stroke/transient Yes 2(1.3%) 5(3.2%) 7(4.5%)
ischemic attack No 100(64.1%) 49(31.4%) 149(95.5%)
Others 20(9.4%) 13(6.1%) 33(15.5%)
Smoke cigarette Yes 5(2.3%) 0 5(2.3%)
No 141(66.2%) 67(31.5%) 208(97.7%)

Others: Cancer, chronic kidney diseases, chronic liver diseases, chronic neurologic condition,

HIV/AIDS and Non ischemic cardiovascular diseases.
Majority 117(54.9%) of patients were admitted from emergency department followed by

82(38.5%) were from in hospital wards and 10(4.7%) were Transfer from another hospital/health
facility (Figure 1).
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Source of admission of patients admitted to MICHU
COVID-19 treatment center of JUMC

60.0% 54.9%
50.0%
20.0% 38.5%

. (]
30.0%
20.0%
10.09 9

% 4.7% 1.9%
0.0% [ ——
Emergency department In hospital ward Transfer from another Transfer from home
hospital/health facility isolation

Figure 1 Shows Source of admission of patients admitted to MICHU COVID-19 treatment center
of JUMC from April 17,2020 to May 29, 2021, southwestern Ethiopia, 2021.
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5.2. Treatment modality of Covid-19 patients

Majority of patients 199 (93.4%) got oxygen support where most of them 74(34.7%) received via
facemask followed by nasal prongs 67(31.5%) and the remaining 58(27.2%) were on mechanical
ventilators. Among mechanically ventilated patients, two third 39(67.2%) were on noninvasive
ventilation and more than a quarter 17(29.3%) were on a prone position. Nearly three fourth
42(72.4%) of them stayed on mechanical ventilators for less than 7 days. All of the patients
213(100.0%) got antibiotics and majority of patients (95.8%) took steroid therapy. more than
fourth of patients took therapeutic anticoagulation and less than one fifth 34 (16.0%) of them
received inotropes. The median length of stay on mechanical ventilator was 3 days IQR [2-7].
Three fourth 159(74.6%) stayed in treatment center more than seven days and the median stay in
the treatment center was 10 days IQR [6-16]. Majority of patients 44(71.0%) admitted in the ICU
stayed less than seven days and the median length of stay in the ICU was 3 days IQR [2-7] (Table
2)

Table 2 Distribution of Treatment given to patients admitted to Michu Covid-19 treatment center

of JUMC from April 17, 2020 to May 29, 2021, southwestern Ethiopia, 2021 (n=213)

Characteristics Categories Overall patient outcomes
Recovered Died Total
Oxygen support Yes 132(62.0%) 67(31.4%) 199(93.4%)
No 14(6.6%) 0(0.0%) 14(6.6%)
Oxygen support Nasal prongs 65(30.5%) 2(0.9%) 67(31.5%)
Facemask 58(27.2%) 16(7.5%) 74(34.7%)
Mechanical 9(4.2%) 49(23.0%) 58(27.2%)
ventilation
None 14(6.6%) 0(0.0%) 14(6.6%)
Types of ventilation Noninvasive 8(13.8%) 31(53.4%) 39(67.2%)
ventilation
Invasive 1(1.7%) 18(31.0%) 19(32.8%)
ventilation
<7 6(10.3%) 36(62.1%) 42(72.4%)
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Duration stay on >7 3(5.2%) 13(22.4%) 16(27.6%)
mechanical ventilation (in
days )
Proned while on Yes 5(8.6%) 12(20.7%) 17(29.3%)
mechanical ventilation No 4(6.9%) 37(63.8%) 41(70.7%)
Proned while not on Yes 70(32.9%) 23(10.8%) 93(43.7%)
mechanical ventilator No 76(35.7%) 44(20.7%) 120(56.3%)
Inotropes/vasoconstrictors | Yes 1(0.5%) 33(15.5%) 34(16.0%)
No 145(68.1%) 34(16.0%) 179(84.0%)
Therapeutic Yes 19(9.0%) 39(18.4%) 58(27.4%)
anticoagulation No 126(59.4%) 28(13.2%) 154(72.6%)
Steroid therapy Yes 139(65.6%) 64(30.2%) 203(95.8%)
No 6(2.8%) 3(1.4%) 9(4.2%)
Antibiotics Yes 146(68.5%) 67(31.5%) 213(100.0%)
Duration of stay in <7 19(8.9%) 35(16.4%) 54(25.4%)
treatment center (in days) | >7 127(59.6%) 32(15.0%) 159(74.6%)
Duration of stay in ICU <7 6(9.7%) 38(61.3%) 44(71.0%)
(in days) >7 4(6.5%) 14(22.6%) 18(29.0%)

5.3. Patient outcomes
The overall mortality rate was 67(31.5%). More death was recorded in the age group above 61
years old and more patients recovered from the disease were seen in the age group between 31-60
years old and 71.6% of the deaths were from male gender. Regarding to ICU outcomes about
52(83.9%) of them died. Regarding to overall discharge status, more than two-third 101(69.2%)
of patients were discharged to home and the rest 45(30.8%) were discharged to hospital ward

(Table 3).
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Table 3 Distribution of patient outcomes admitted to Michu Covid-19 treatment center of JUMC
from April 17, 2020 to May 29, 2021, southwestern Ethiopia, 2021 (n=213).

Characteristics Categories Frequency | Percentage

Overall patient outcome | Recovered 146 68.5%
Died 67 31.5%

ICU outcome Recovered 10 16.1%
Died 52 83.9%

Status of overall Discharged to home 101 69.2%

discharge Discharged to in 45 30.8%
hospital ward

The commonest causes of death were respiratory failure and multi-organ failure 29(43.3%)

followed by cardiac arrest 6(9.0%). (Figure 2)

Causes of death of patients admitted to MICHU
COVID-19 treatment center

50.0%
45.0%
40.0%
35.0%
30.0%
25.0%
20.0%

15.0%
0,
10.0% 9.0%

5.0% - 1.5% 1.5% 1.5%
0.0% — — —

Cardiac arrest  Respiratory failure Refractory septic Obstructive shock Multiorgan failure Raised ICP
shock

43.3% 43.3%

Figure 2 Shows causes of death among patients admitted to MICHU COVID-19 treatment
center from April 17,2020 to May 29, 2021, southwestern Ethiopia, 2021.
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5.4. Factors affecting patient outcomes

Age, sex, residence, COVID severity, Quick SOFA score at admission, comorbidity, and length
of stay in the treatment center were all found to be statistically associated with patient outcomes
in a binary logistic regression analysis at a P-value less than 0.25. Because of multicollinearity
independent variables like age, residence, presence of comorbidity and length of stay in the
hospital was omitted from regression model. After adjusting for potential confounders, sex,
COVID severity, Quick SOFA score upon admission, and duration of stay in the treatment center
were found to be significantly associated with patient outcome at a P-value less than 0.05 in a
multivariable binary logistic regression. Male patients died three times (AOR=3.14 (95% CI=1.25-
7.89) more likely compared to female patients. Critical cases had 16-fold higher mortality rate than
moderate cases (AOR=16; 95% CI=3.4-75.1); P=0.0001), while severe cases had a six-fold higher
mortality rate (AOR=6; 95% CI=1.56-2.66; P=0.009). Patients with a qSOFA score greater than
two at admission had more than eight-fold (AOR=8.5 (95% CI=1.8-40.53, P=0.007) higher death
rate than those with a qSOFA score less than two. Patients who stayed in the treatment center for
less than seven days had an 8.5-fold higher mortality rate than those who stayed longer (AOR=8.5
(95% C1=3.27-22.09), P=0.0001) (Table 4)

Table 4 Distribution of factor affecting the outcomes of patients admitted to Michu Covid-19
treatment center of JUMC from April 17, 2020 to May 29, 2021, southwestern Ethiopia, 2021
(n=213)

Characteristics Categories COR (95% CI) AOR (95% CI) P-value
for AOR
Sex Male 1.86(0.99,3.48) | 3.14(1.25, 7.89) 0.014
Female 1 1
Age <30 years old 1 1
31-60yearsold | 390036 524y |5.1504,6641) | 020
>6lyearsold |5 8073, 10.66) |8.73(0.68,111.94) | 0.096
Residence Urban 0.92(0.51, 1.64) | 0.89(0.37,2.13) 0.8
Rural
| |
Severity of COVID | Moderate 1 1
Severe 3.28(1.29,8.37) | 5.9(1.56, 22.66) 0.009
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Critical 34.66(10.6, 16(3.4, 75.1) 0.0001
113.18)
Quick SOFA score | <2 1
at admission =5
— 4.78(1.81, 12.62) | 8.5(1.8, 40.53) 0.007
Comorbidity Yes 1.97(0.98,3.96) | 1.36(0.5, 3.65) 0.53
No 1 1
Duration of stay in | <7 7.3(3.7, 14.42) 8.5(3.27, 22.09) 0.0001
treatment center (in | >7 1 1
days)
COR crude odd ratio AOR adjusted odd ratio CI confidence interval
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6. Discussion

This retrospective study was conducted on 213 patients to assess patterns of admission and

outcomes of COVID-19 patients and factors affecting the outcome of patients.

Based on this, study displayed that sex, COVID severity, Quick SOFA score upon admission, and
duration of stay in the treatment center were found to be significantly associated with patient
outcome and discussed as follow:

In this study about 31.5%, 83.9% were mortality rate of overall and ICU respectively. This result
was high when compared with study conducted in the United States in-hospital mortality was
13.6% (38), in Central Florida was 19.8% (40), in Millennium COVID-19 Care Center in Ethiopia
71 (5.3%) died (42) and in Ekakotebe general hospital about 50.9% died (44). This result was high
when compared with study conducted in ICU of Tokyo 8% (36), according to Chang, Raymond,
the pooled ICU mortality rate was 28.3% (95% CI 0.27—-0.36) (39). This discrepancy may be due
difference in advancement of technology in treating and caring and also status of the patients upon
admission. The availability of ICU beds and the provision of intensive care varies among countries

(49).

This shows that among age groups more than half of death (52.2%) was recorded among age group
above 61 years old. This result was in line with conducted in the United States, individuals aged
65 years and older accounted for 80% of deaths related with COVID-19 (33), and in China, almost
80% of deaths occurred in people over the age of 60(35). This is implies according to several
hypotheses have been proposed due to older people might be more susceptible to severe COVID-
19 infection, Due to changes in lung anatomy and muscle atrophy which results in charges in
physiologic function, reduction of lung reserve, reduction of airway clearance, and reduction of
the defense barrier function (50) and also a weaker immune response (51), obesity (52), frailty

(53), and multi-morbidity (54,55).

In this study 71.6% of the deaths occurred among males and being male increases the risk of death
by three-fold than female patients (AOR=3.14 (95% CI=1.25-7.89). This finding is in agreement
with the study conducted in Ekakotebe general hospital which shows that about 50.9% died and
from this 77% were male (46). The possible reason is because men and women's immune systems
differ biologically, which may impair ability of the patients to fight viruses like SARS-2-CoV-2.

Females are more resistant to infections than men, which could be due to a variety of factors such
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as sex hormones and high expression of coronavirus receptors (ACE 2) in men, as well as lifestyle

factors including smoking and drinking at higher rates in men than in women (56).

This study revealed that 71.8% had comorbidity. Among them, more than half 81(52.9%) had one
comorbidity whereas about 47.1% had multi-comorbidity. regarding to types of comorbidity the
commonest was hypertension 73(46.8%) followed by diabetic mellitus 40(25.6%), and congestive
heart failure were 27(17.3%). In most the studies hypertension, diabetic and cardiovascular
diseases were common for instance study conducted in Wuhan (37), in the United States (38), In
Central Florida (40), in Boru Meda Hospital (45), in Ekakotebe general hospital (46). This study
finding shows among patients having comorbidity about 54(35.3%) were died. The possible
cause’s patients with underlying medical condition has an increasingly rapid and severe

progression, often leading to death of the covid towards severe and critical(57).
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7. Conclusion and Recommendation

7.1. Conclusion

In conclusion the study demonstrated that there was a high mortality rate in Michu Covid-19
treatment center of JUMC and the independent factors associated with Covid-19 patient outcome
were Sex, COVID severity, Quick SOFA score upon admission, and duration of stay in the treatment
center.

7.2. Recommendation
Based on the results and findings obtained in this study I would like to recommend the following
points to the concerned bodies:

JUMC: As the study revealed the commonest cause of death in Michu Covid-19 treatment center
were respiratory failure and Multi-organ failure. Since all these patients need oxygen,
mechanical ventilators, and broad-spectrum antibiotics, sufficient plans such as increases number
of human powers, mechanical ventilators, continuous supplies of the oxygen and antibiotics must
be in place to cope with this expected pattern of disease.

Jimma zone health office: This body must also consider expanding Covid-19 treatment centers in
other areas of the zone to address patients in this catchment area and provide high-quality care
focusing on increasing the capacity and quality of care.

Department of anesthesiology: The department of anesthesiology in collaboration with JUMC
administrators should work on the provision of training to healthcare providers on mechanical
ventilators and oxygen therapy in-depth to participate of healthcare providers during provoking
of the outbreak. The department should develop a plan with administrators for budget allocation
for oxygen supplies by using the average oxygen consumption of the patients.

Researchers: There are still many facts that we do not know about COVID-19 due to gaps in
knowledge for instance to know the effects of COVID-19 on patients who had comorbidity, the
outcome of patients after being discharged from the center, and the benefits and effects of
antibiotics on COVID-19 patients. Therefore, many prospective studies should be undertaken,
with higher number of patients, to strengthen the findings of this study.
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Annexes

Annex 1: Information sheet & consent form

Patterns of admission and outcomes of covid-19 patients in Michu Covid-19 treatment center

June 8, 2020-June 8, 2021, Jimma town, Ethiopia.
Introduction

Hello, I am from Jimma Medical Center and working with investigator

Biruk Abera (MD) who is doing his thesis for partial fulfillment of the requirement for a

specialty certificate in anesthesiology.

In this study, data will be collected from the patients’ medical record cards retrospectively.
Information regarding any specific personal identifiers like the name of the clients will not be
collected and information generated will be disclosed in totality. In addition, confidentiality of
any personal information will be maintained throughout the study process and no unauthorized
access to the information is allowed. If you have any questions or need further information
regarding the planned study, you are free to get clarification from the principal investigator, from

the institution, or through the following address.
Biruk Abera, (principal investigator).
Telephone: +251912243596

Email: birukabera31@gmail.com

Signature of the data collector:
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Annex 2: Questionnaires

Code:

MRN:

I.  Socio demographic data

1. Age:

in years

2. Sex: 1. Male[] 2. female []
3. Residence: 1.Urban[] 2. rural []

II.  clinical data of the patient

1. date of admission

2. where the patient stayed just prior to admission to Michu covid-19 Rx center
1.
2.
3.
4.

Emergency department
In-hospital ward
Transfer from another hospital/health facility

Transfer from home isolation

3. Criteria for admission in the center

1.
2.

positive

suspected

4. If suspected what is test result lately

1.
2.
3.

positive
negative

test not done

5. What is the severity of covid-19

1.
2.
3.
4,

mild
moderate
severe

critical

6. What is the gSOFA score upon admission?

1.
2.

<2
>=2

7. Is there any comorbidity? 1. yes[] 2.no[]

8. 1if yes specify:
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hypertension
diabetes

IHD

other cardiac illness
CKD

CLD

asthma

COPD

A e R I A e

stroke
10. RVI
11. malignancy
12. others
9. History of Smoking 1. yes ] 2.no []
10. What was the mode of respiratory support upon admission?
1. nasal prong
2. simple facemask
3. non re-breather facemask
11. Is the patient transferred to the ICU? 1. yes[] 2.no[]
12. Was the patient put on IMV during his stay? 1. yes L] 2. no[]
13. if yes
1. noninvasive ventilation
2. invasive ventilation
14. for how long stayed on MV days
15. for how long stayed in the ICU days
16. Was the patient put in a prone position during his stay? 1. yes [] 2. no[]
17. What medication is given during the stay in the center?
1. antibiotics
2. vasopressors
3. anticoagulants
4. antivirals
18. What was the outcome of the patient? 1. dead [] 2. Improved []

19. If the outcome was death, what is the possible cause of death?
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20. If the outcome was death, how many days did the patient stay at the center since

admission? in days
21. if the outcome was improved, for how long stayed in the center since admission in
days

22. if improved , discharged from center to
1. in-hospital ward
2. referred to other hospital

3. home
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