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9. Background: 

The Coronavirus disease 2019 (COVID-19) is a communicable respiratory disease caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). (1,2)  This virus forms part of a large group of single-stranded RNA (+ssRNA) viruses called Coronaviruses. (3) Coronaviruses were first described by Tyrell and Bynoe in 1966. (4) SARS‐CoV‐2 belongs to the B lineage of the beta‐coronaviruses that may cause severe disease and fatalities. (4) The highly infectious disease presents with systemic and respiratory clinical features after an average incubation period of 5.2 days. (5)


On 30 January 2020, according to the International Health Regulations (IHR, 2005)the World Health Organization (WHO) pronounced COVID-19 a public health emergency of international concern, with a high economic global impact after it had spread to 18 countries with four countries reporting human-to-human transmission. (3,6) WHO raised the threat to the CoV epidemic to the “very high” level, on February 28, 2020, and declared the COVID-19 a pandemic on 11 March 2020. (3) On 2nd March 2020, the Saudi Arabian Ministry of Health (MOH) officially announced the detection of the first COVID-19 case (6). As of  3rd December 2020 in Saudi Arabia, there have been a total of 357,872 confirmed cases of COVID-19 with 5,919 deaths associated with the disease. (7) In Saudi Arabia, there are three levels of health care facility systems, which include primary, secondary and tertiary levels, with tertiary hospitals providing the most specialized care and treatment. (8) King Abdulaziz  Medical City (KAMC-R) is a tertiary institution in Riyadh, with a bed capacity of 1501 established in 1983 by royal decree. (9) As a tertiary institution, the referral system in Saudi Arabia allows patients from lower levels of health care systems to be referred to the facility if there are problems in diagnosis; for further investigations; if there are problems with therapy; the need for follow-up; or when the patient personally requests a referral. (8) Severely ill Covid-19 patients that are referred to KAMC-R are transported by the Emergency Medical Services personnel of the hospital, who are part of more than 100 personnel providing hospital-based EMS services under a board-certified medical consultant. (9) 


Despite plenty of research being done regarding the clinical symptoms and pathophysiology of Covid-19, specific data on the clinical outcomes of patients admitted to health care facilities is insufficient.  In a similar type of study, Ferreira et al (10) came up with a proposal for examining  the characteristics and outcomes of patients with COVID-19 admitted to the ICU in a university hospital in São Paulo, Brazil. Their proposal was for a study to check the ICU survival of these patients over 28 days and hospital survival at 60 days, in addition to their initial symptoms and outcomes. They came up with an overview that estimated six categories of possible outcomes, and acknowledge that health care inequity in Low and Middle Income Countries could affect survival rates for severely-ill Covid-19 patients. Armstrong et al. (11) also assessed the  ICU mortality for adult patients admitted with COVID‐19, and state that most research on the outcomes of Covid-19 patients focus on mortality rates primarily, not necessarily the outcomes. Their meta-analysis found that the ICU mortality for Covid-19 patients across different continents did not vary significantly.

The determination of the characteristics of critically ill patients with COVID-19 and their clinical outcomes can help provide guidelines for clinical decision-making and public health management for the pandemic. (9) There is also a lack of epidemiological data concerning how the outcomes of  Covid-19 patient admission could help predict the impact of new infections on the health system and society in general. (10) The emergency department of KAMC-R can be used as the setting to determine the initial features and outcomes of Covid-19 patients transferred through the facility’s EMS. Therefore, this quantitative study will be designed for this purpose. 


The results of this study will allow for the assessment of clinical outcomes of critically ill patients who can act as a representative for critically ill Covid-19 patients admitted to tertiary institutions in Saudi Arabia. Overall healthcare inequity in the treatment of chronic comorbidities, delayed access to proper critical care, and heterogeneity in emergency departments within the hospitals are some of the characteristics that highlight the importance of this study to assess the overall survival of critically ill COVID-19 patients (10). Furthermore, we can use the study to assess the utilization of resources such as mechanical ventilation to characterize the burden of this surge of Covid-19 to hospitals in the country. (10)

We hypothesize that a better understanding of the outcomes of Covid-19 patients admitted to a facility can point out the weaknesses and effectiveness of the healthcare systems employed in these facilities. Furthermore, determining these outcomes may assist in the prediction of how new infections will affect the health systems in the future. This might help strategize in advance to prevent health care systems from getting overwhelmed by the continuous rise in Covid-19 infections. The determination of risk factors and comorbidities as part of this study may further help show the link between said risk factors and the possible outcomes. 


Despite the increased need for better Covid-19 management strategies, the research concerning patient outcomes is limited at best. The referral rates of Covid-19 patients to tertiary health facilities in Saudi Arabia should also be explored to further stay ahead of the pandemic. 
10. Objectives of the Study:
10.1 Aim of the Study: 
To assess the early Characteristics and outcomes of COVID-19 Patients transferred through Emergency Medical Services (EMS) to  King Abdulaziz Medical City, in Riyadh, Saudi Arabia.
10.2 Specific Objectives:
1. To identify the clinical characteristics of COVID-19 patients transferred through Emergency Medical Services (EMS) to the King Abdulaziz Medical City emergency department.


2. To assess the referral rate of critically transferred ill- patients from medical facilities.
3. To identify the attributed risk factors among the admitted patients such as age and comorbidity.

4. To determine the outcomes of the COVID-19 admitted patients to the hospital.
10.3 Secondary Objectives:
1. To assess the preparedness of King Abdulaziz Medical City Emergency Department for pandemic infection control situations. 
2. To determine the areas that need improvement in King Abdulaziz Medical City emergency department.

3.  To verify the most common symptoms associated with severe Covid-19 cases.
4. To examine the recovery rate of Covid-19 patients admitted to King Abdulaziz Medical City compared to other referral facilities.
5. To ascertain the role of Emergency Medical Services in Covid-19 management. 

11. Materials and Methods: 
11.1 Study Area/Setting 
1. The study will be conducted in King Abdul-Aziz Medical City in Riyadh, which belongs to the Ministry of National Guard for Health Affairs. The city is composed of 1501 beds for adults and pediatrics. It also provides high-quality medical services for different therapies, including for COVID-19 patients. The facility is the largest trauma center in the region (9)
2. The Emergency Medical Services department at King Abdul-Aziz Medical City-Riyadh is a hospital-based service in the hospital’s department of Emergency Medicine, providing care 24 hours/seven days a week, 365 days a year under an on-duty board-certified emergency medicine consultant covering all KAMC-R facilities ( 9)
11.2 Study Subjects: 
Inclusion criteria: COVID-19 Patients transferred through Emergency Medical Services (EMS) to King Abdulaziz Medical City, Riyadh, Saudi Arabia and recorded in the registry of the hospital with a confirmed laboratory diagnostic evidence of SARS-CoV-2 virus infections in the time period from 8th March 2020 to 31st October 2020, both genders, in different age groups will be included in the study. 
Exclusion criteria: non-covid-19 patients with cases and registered cases missing principle data, such as negative PCR results at the hospital under study.







Expected flow chart for selecting eligible participants to be included in the study. 
11.3 Study Design:
A cross-sectional study design will be used to determine the number of possible outcomes for Covid-19 patients transferred through EMS to King Abdulaziz Medical City emergency department between 8th March 2020 and 31st October 2020
11.4 Sample Size: 
Due to budget and time concerns, not all the patient records will be used, hence we will need a representative sample size. The sample size will be calculated after the pilot phase of the study in which the number and types of outcomes will be estimated. If we use an assumption that there will be 6 main types of possible outcomes (10) from 50 patient records as acquired from the pilot study, we use the following formula to calculate the sample size N(12) :
N= 4pq/ d^2

Where p is the prevalence of each outcome, 6/50=0.12,

 as a percentage, =0.12 × 100=12%

 q is 100% – 12% = 88%
 d is the precision of the estimate, which is always a maximum of 20% hence:

 20/100 × 12% = 2.4
Therefore, the estimated sample size used will be:

N=( 4×12×88) ÷ (2.4^2) = 238 
11.5 Sampling Technique:
The 238 samples will be selected by simple random sampling technique and categorized into two groups, one group containing patients with 30years of age and below, and the other group containing patients above 30 years of age. A Web-based data entry System with a stratification based on the Emergency Medical Services and Facility admission records at King Abdulaziz Medical city will be used. 
11.6 Data Collection methods, instruments used, measurements 
Phase One - Pilot Study: 

A random sample of 50 records will be taken and analyzed for the number and types of possible outcomes for the patients transferred through EMS to King Abdulaziz Medical City emergency department. 
Phase Two- Actual Study
1. Descriptive epidemiological data will be collected prospectively from the date of study approval to 31st October 2020, and retrospectively for the days before study approval dating back to 8th March 8, 2020. Trained data collectors will be used to obtain patient clinical records and confirmed laboratory diagnostic evidence from the registry of the hospital. The records will have to be signed and stamped by relevant authorities in the hospital management to ensure credibility. The case definition required in the selected records will include laboratory criteria such as PCR Test results, clinical symptoms criteria such as cough and fever, and diagnostic imaging criteria such as radiological evidence (13)(Appendix 1). 
Study data from the 238 samples will be collected and managed using REDCap (Research Electronic Data Capture), which is a web-based data collection platform (9). (Appendix 2).The data to be collected will include demographic information, race, symptoms, comorbidities, and lab test results at admission. Furthermore, data on the Sequential Organ Failure Assessment score (SOFA), need for oxygen support, need for a mechanical ventilator, and the decision to withhold or withdraw life support will be recorded. (9) The SOFA will be used due to its high reliability since SOFA test scores were found to have a fair to good accuracy for predicting hospital mortality, and it was created to formulate an objective tool in the assessment of organ failure (14). The validity of REDCap was tested by Hurria et al. (15) who found that it had a secure interface. 
2. Interviews will also be conducted on 10 randomly selected medical personnel in the emergency department of KAMC-R who regularly take part in caring for admitted severely ill Covid-19 patients brought in through EMS. The interviews will be transcribed and checked for validity by reading them verbatim to the participants. Questions to be asked include the initial common symptoms and characteristic of the Covid-19 patients brought in through EMS, their understanding of the comorbidities, the average number of referred patients they tended to daily, and the most common outcomes. The interviews will be administered by the same three trained data collectors. 
3. The data collectors will also take part in the observation of the patients over five randomly selected weeks between June and September 2020. They will specifically take note of the average number of Covid-19 patients brought in to KAMC-R emergency department through EMS services. They will compare their data with that of the ambulance staff who bring the patients in to confirm the validity of their results. Other aspects to be noted include if the medical personnel were overwhelmed and how regularly. 
11.7 Data Management and Analysis Plan:
Categorical variables such as the number and types of outcomes will be expressed in terms of counts and percentages, and continuous variables, such as the need for mechanical ventilation expressed as mean (standard deviation) or median (interquartile range), as appropriate. To determine the referral rate, the total number of recorded cases between 8th March 2020 and 31st November 2020 will be used, and the mean calculated. The different outcomes will be categorized, and their prevalence expressed in percentages. Descriptive statistical analysis will be used to describe the demographics of the study sample. In order to determine the impact of ventilatory variables during hospitalization on the main clinical outcome, mixed models will be used, and the proportional hazards assumption tested using Schoenfeld residuals (10).
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13. Ethical Considerations:  
1. The verbal consent of the participants will be obtained, and they will be informed that they can opt out of the study at any time without consequences.

2. Confidetiality and privacy of data will be maintained throughout the study. Data containing the participants’ personal information such as the name will be made confidential to everyone except the initial data collectors and analyzers.
3. Ethical approval will be obtained from relevant authorities in King Abdulaziz Medical City and Saudi Arabian Ministry of Health.
	14. Budget

Budget Breakdown

Unit cost (SR)
Total cost(SR)
Remarks
Personnel
Chief Investigator
5,000
5000
Data collectors
2500
7500
Project Assistance
2500
2500
Total
15000
Supplies and equipment

Printing paper

500
Computer software for data analysis
3000
Publication
Editing

2500

Consultation

2500

Grand Total
23500
Funding will be sourced through government approved and private grants.
15. Other Funding Agency

Does this study need fund?                                      Yes [  ]   No [ - ]

Is your study funded by another funding agency?    Yes [  ]   No [ - ]

(If yes, specify the agency and available funds)

16. Timelines
Task

8th March to 8th April

10th May

11th May to 11th June
12th June to 31st October
31st October to 
30th November

Proposal writing 

Approval

Data collection

(Retrospective)

Data collection

(Prospective)

Data analysis and dissemination




17.    Appendices:  
Appendix (1) 
Gives more detail concerning the case definition of COVID-19 associated complications
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Appendix (2)

The REDCap software interface used in data collection and management
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Potentially eligible participants






Excluded


-Non-Covid 19 Patients





Registered Covid-19 cases





Excluded


Missing principle data e.g.Negative PCR Test results





Included in the study


- Principle data e.g. positive PCR test present


-All ages, both genders 











