

[image: image1]
Assessing the Severity of Illness in Patients With Coronavirus Disease in Saudi Arabia: A Retrospective Descriptive Cross-Sectional Study












	
	ORIGINAL RESEARCH
published: 19 November 2020
doi: 10.3389/fpubh.2020.593256






[image: image2]

Assessing the Severity of Illness in Patients With Coronavirus Disease in Saudi Arabia: A Retrospective Descriptive Cross-Sectional Study

Abdulhadi M. Alqahtani1, Ziyad S. AlMalki2, Randah M. Alalweet3, Saja H. Almazrou4, Abdullah Salah Alanazi5, Mona A. Alanazi6, Abdussalam A. AlShehri6 and Saleh AlGhamdi1*


1Clinical Research Department, Research Center, King Fahad Medical City, Riyadh, Saudi Arabia

2Department of Clinical Pharmacy, Prince Sattam Bin Abdulaziz University, Al-Kharj, Saudi Arabia

3Preventive Health - General Department of Infectious Diseases, Ministry of Health, Riyadh, Saudi Arabia

4Department of Clinical Pharmacy, King Saud University, Riyadh, Saudi Arabia

5Department of Clinical Pharmacy, Jouf University, Sakaka, Saudi Arabia

6Medical Research Unit, Prince Mohammed Bin Abdulaziz Hospital, Riyadh, Saudi Arabia

Edited by:
Fabrizio Ricci, University of Studies G. d'Annunzio Chieti and Pescara, Italy

Reviewed by:
Mansour Adam Mahmoud, Taibah University, Saudi Arabia
 Fadilah Aleanizy, King Saud University, Saudi Arabia

*Correspondence: Saleh AlGhamdi, alghamdismg@gmail.com

Specialty section: This article was submitted to Infectious Diseases - Surveillance, Prevention and Treatment, a section of the journal Frontiers in Public Health

Received: 10 August 2020
 Accepted: 23 October 2020
 Published: 19 November 2020

Citation: Alqahtani AM, AlMalki ZS, Alalweet RM, Almazrou SH, Alanazi AS, Alanazi MA, AlShehri AA and AlGhamdi S (2020) Assessing the Severity of Illness in Patients With Coronavirus Disease in Saudi Arabia: A Retrospective Descriptive Cross-Sectional Study. Front. Public Health 8:593256. doi: 10.3389/fpubh.2020.593256



Objectives: We aimed to describe the epidemiological and clinical characteristics of patients with COVID-19 in Saudi Arabia in various severity groups.

Methods: Data for 485 patients were extracted from the medical records from the infectious disease center of Prince Mohammed bin Abdul Aziz Hospital in Riyadh. Patients' basic information, laboratory test results, signs and symptoms, medication prescribed, other comorbidities, and outcome data were collected and analyzed. Descriptive data were reported to examine the distribution of study variables between the severe and not severe groups.

Results: Of 458 included patients, 411 (89.7%) were classified as not severe, 47 (10.3%) as severe. Most (59.1%) patients were aged between 20 and 39 years. Patients with severe conditions were non-Saudi, with a chronic condition history, and tended to have more chronic conditions compared with those without severe disease. Diabetes, hypertension, and thyroid disease were significantly higher in patients with severe disease. Death was reported in only 4.26% of severe patients. Only 16 (34.04%) patients remained in the hospital in the severe group.

Conclusions: Severe cases were more likely to have more comorbidities, diabetes, hypertension, and thyroid disorders were most common compared with non-severe cases.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is a new human disease. The rapid spread of this epidemic has led to increased morbidity, mortality, and economic loss worldwide (1, 2). In the last month of 2019, many cases of acute respiratory illness had been reported in Wuhan, Hubei Province, China, now known as novel coronavirus–infected pneumonia (NCIP) (3, 4). As of January 31, 2020, some 9,692 NCIP cases in China had been confirmed. Globally, cases have been reported in the most of countries (5).

COVID-19 was recognized in the tests of bronchoalveolar lavage liquid from a patient in Wuhan and was affirmed as the etiology of the NCIP. Full-genome sequencing and phylogenic investigation indicated that COVID-19 was a clade distinct from the beta coronaviruses related to human severe acute respiratory syndrome and Middle East respiratory syndrome (6).

COVID-19 has features common to the coronavirus family and was classified as having beta coronavirus 2b ancestry. Given it closely resembles bat coronaviruses, it has been hypothesized that bats were the essential source of the virus. Although the starting point of COVID-19 is as yet being researched, growing evidence suggests spread to humans occurred by means of transmission from wild animals illegally sold in the Huanan Seafood Wholesale Market (6). Huang et al. (7) had reported the first 41 cases of NCIP, in which most patients had visited this market. Patients' clinical signs included fever, non-productive cough, dyspnea, myalgia, fatigue, normal or decreased leukocyte counts, and radiographic evidence of pneumonia. Organ dysfunction [e.g., shock, acute respiratory distress syndrome (ARDS), acute cardiac injury, acute kidney injury] and death can occur in severe cases (7).

Coronavirus diseases can range from not severe to very severe and even fatal respiratory infections. A retrospective study of 1,099 patients with COVID-19 from 552 hospitals and 30 provinces in China had found that 87.9% of patients had a fever and 67.7% had a cough, whereas diarrhea (3.7%) and vomiting (5.0%) were rare. Also, significantly more patients with severe disease received mechanical ventilation (non-invasive: 32.37 vs. 0%, P < 0.001; invasive: 13.87 vs. 0%, P < 0.001) compared with non-severe cases. The study showed that the most common complications of patients admitted to hospital were pneumonia (79.1%), followed by ARDS (3.37%), and shock (1.00%) (8).

The COVID-19 spread by human-to-human transmission with the same disease severity (including oxygen saturation, respiratory rate, blood leukocyte/lymphocyte count, and chest X-ray/computed tomography manifestations) (9). Subsequently, Guan et al. (8) had reported 99 instances of NCIP from the same hospital and suggested that COVID-19 infection clustered within gatherings of people in close contact, appeared to affect older men with comorbidities, and could result in ARDS.

On March 9, 2020, the Saudi Ministry of Health (MOH) had declared 4 new patients infected with COVID-19 (10). On June 10, 2020, according to the Saudi MOH, there were 3,717 confirmed cases of COVID-19, with the total number of the active cases standing at 33,515. There were 1,693 critical cases among the total active cases (11). Be that as it may, the distinction in clinical attributes between severe and non-severe cases was not reported in Saudi Arabia. This study aims to describe the epidemiological and clinical characteristics of patients with COVID-19 in Saudi Arabia in various severity groups. Strengthening the evidence base with regard to the severity of the illness could help healthcare providers better address this vulnerable population.



MATERIALS AND METHODS


Study Design

We conducted a descriptive, cross-sectional study of all confirmed cases of patients with COVID-19 between March 1, 2020 and May 20, 2020, adhering to STROBE (strengthening the reporting of observational studies in epidemiology) guidelines for cross-sectional studies (10).



Study Setting

We conducted a study of all patients with COVID-19 admitted to the infectious disease center of Prince Mohammed bin Abdul Aziz hospital in Riyadh, which is a MOH hospital and is one of the major referral hospitals in Riyadh, Saudi Arabia. The hospital is located east of Riyadh, on a 10,000 m2 plot, in a built-up area of 105,000 m2, comprising 5 floors with a 500-bed capacity. The hospital is equipped with 120 beds for intensive care, 63 rooms for emergencies, 15 rooms for surgery, a pavilion for radiology, some of the top laboratories in the world with American Association for Laboratory Accreditation, and outpatient clinics (12). In preparation for the pandemic, this hospital was one of the leading hospitals designated as a COVID-19 center, and as such, patients with COVID-19 were transferred to this hospital.



Study Population

The population included males and females of all ages with confirmed COVID-19 infection in the laboratory using real-time reverse transcriptase-polymerase chain reaction (RT-PCR) who were admitted to the hospital during the study period. Admission to the ICU was for patients with confirmed COVID-19 infection who required rapidly increasing oxygen supplementation, oxygen via high-flow nasal cannula, non-invasive positive pressure ventilation, mechanical ventilation, or vasopressors (13). Therefore, as in previous studies (8, 14), cases were classified as severe or not severe. For the present paper, no exclusion criteria were applied.



Variable Definitions

The variable of obesity was determined according to body mass index (BMI). BMI is computed as weight (kg)/height (m2), and obesity is classified as BMI ≥30, as per the World Health Organization (WHO) weight classification (15). Other chronic conditions were identified according to whether the patients had had any of the following diagnosed conditions: diabetes mellitus (defined as current use of diabetic-lowering medication associated with HbA1c levels ≥7% in accordance with the recommendations from the American Diabetes Association) (16), hypertension (being previously diagnosed as having hypertension by any medical professional and taking antihypertensive medication), asthma, pneumonia, kidney disease (i.e., urinary albumin creatinine ratio ≥30 mg/g and/or estimated glomerular filtration rate <60 mL/min/1.73 m2), cardiovascular disease (e.g., angina, myocardial infarction, stroke, or heart failure), cancer of any type, any psychiatric disease, dyslipidemia (i.e., total cholesterol ≥200 mg/dl, triglycerides ≥150 mg/dl, low-density lipoprotein cholesterol ≥100 mg/dL, or high-density lipoprotein cholesterol ≤ 40 mg/dL in males and ≤ 50 mg/dL in females), and thyroid disease. The number of comorbidities was categorized into none, 1, and, ≥2 comorbidities. The presence of any symptoms was classified as yes or no. The result of chest X-rays were classified as normal or abnormal. Required mechanical ventilation was classified as yes or no, and patient outcomes were classified into died, home isolation, recovered, discharged, stable, still positive, and still in the hospital.

The available data from the patient laboratory test results were also analyzed. These included body temperature, heart rate, respiratory rate, white blood cell count, platelet count, hemoglobin, international normalized ratio, creatinine, sodium, and chloride. Systolic and diastolic blood pressure measured on admission were collected and categorized as following: systolic BP <100, 100–119, 120–140, and >140 mmHg subgroups and diastolic BP <80, 80–89, 90–100, and >100 subgroups (17).



Data Source

Data were collected from patients' medical records by trained medical personnel. A patient's medical record consists of data on patients' basic information (age, sex, smoking status, nationality, history of any chronic conditions), laboratory test results, signs and symptoms, medications prescribed, other comorbidities, and outcomes. A well-designed and organized checklist was used to obtain and extract information from patients' medical records.



Statistical Analysis

The data obtained were entered and analyzed using SAS version 9.4. Descriptive data were reported as dichotomous, polychotomous, and as frequencies and percentages to examine the distribution of study variables among the severe group (transferred to ICU) and the not severe group (not transferred to ICU); the chi-squared or Fisher's exact test, as appropriate, was used to compare categorical variables between groups. Continuous variables are presented as median with interquartile range (IQR) and compared, if normally distributed, using Student's t-test; otherwise, the Mann–Whitney U-test (Wilcoxon rank-sum test) was used. No imputation was performed for all tests, and a P-value of < 0.05 was considered to be statistically significant.



Ethical Considerations

This research was reviewed and approved by the Institutional Review Board at King Fahad Medical City, Riyadh, Saudi Arabia, under the IRB log number 20-156. Permissions from the MOH and hospital management were obtained to conduct this study.




RESULTS

From March 1, 2020 to May 20, 2020, 458 patients infected with COVID-19 were reported and included in the analysis. Characteristics and comorbid underlying conditions of the included patients are presented by severity in Table 1. Of these 458 patients, 411 (89.7%) were classified as not severe, 47 (10.2%) as severe. Patients aged between 20 and 39 years made up the majority of the study population at 59.4%, followed by those aged between 40 and 59 years at 30.6%, older than 60 at 7.4%, and younger than 20 at 2.6%; a male and non-Saudi with the predominance of 86.9 and 80.4% of the study population, respectively. Some 21.8% had a history of chronic conditions; 324 (70.7%) patients had one chronic condition and 96 (20.9%) had 2 or more. The most common types of comorbidities were obesity (BMI ≥30 Kg/m2) according to the international WHO criteria for BMI, accounting for 97.8% of the study population, followed by diabetes in 13.5% of the cases and hypertension contributing to 10.9% of cases.


Table 1. Study population baseline characteristics for patients with COVID-19 by severity of illness.
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The chi-squared test and fisher's exact test in Table 1 showed that patients with severe conditions were remarkably non-Saudi (P = 0.025), with a chronic condition history (P < 0.001), and tended to have a higher number of chronic conditions (P < 0.001) compared with those without severe disease The percentage of patients with diabetes, hypertension, or thyroid disease were significantly higher (P < 0.001, P < 0.001, P = 0.002, respectively) in the severe condition group. Significantly more patients with severe disease received mechanical ventilation (80.85 vs. 1.22%). In terms of patient outcomes, death was reported in only 4.26% of severe patients. Only 16 (34.04%) patients remained in the hospital in the severe group.

Reported signs and symptoms for the study population were compared according to age group using the chi-squared test and fisher's exact test (Table 2). For the entire study population, fever, dry cough, and dyspnea were the most common symptoms upon admission. Chest pain was found to be significantly higher among patients in the age group 60 years and older. More than 43% of patients had a systolic blood pressure of 120–140 mm Hg, and 69.8% had a diastolic blood pressure of 90–100 mm Hg. Of patients aged 60 years and older, 53.1% had systolic blood pressure of 120–140 mm Hg and 78.1 had diastolic blood pressure of 90–100 mm Hg. A higher respiratory rate was observed among patients between 20–39 and older than 60 years old (median respiratory rate, 20 [IQR 19–20] for both age groups; P = 0.0054).


Table 2. Reported signs and symptoms in patients with COVID-19 by age group.
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According to Student's t-test and the Mann–Whitney U-test, there were numerous significant differences in laboratory findings between patients in the severe and non-severe groups (Table 3). Patients with severe disease showed increased white blood cells (median 8.4 [IQR 6–12.3] × 109/L vs. 6 [IQR 4.8–7.7] × 109/L; P < 0.001), and platelet counts (median 244 [IQR 198–342] × 109/L vs. 226 [IQR 180–277] × 109/L; P = 0.046). Most patients in the severe group had reduced hemoglobin levels (median concentration 136 g/L [IQR 126–147] vs. 150 g/L [IQR 140–161]; P < 0.001) and higher international normalized ratio (median 1.03 [IQR 0.99–1.14] vs. 1 [IQR 0.97–1.05]; P = 0.004).


Table 3. Laboratory findings of patients with COVID-19 by the severity of illness.
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Antibacterial drugs, antipyretic drugs, antimalaria drugs, antithrombotic drugs, and antiviral treatment drugs were the main treatments prescribed to patients with COVID-19. Treatment for non-severe and severe cases is shown in Table 4. Antibacterial drugs were the most commonly used class overall. A higher percentage of patients with severe conditions were treated with antibacterial drugs compared with those without (95.7 vs. 54.3%). Antimalarial drugs were the second most common type of antibiotic administered for severe cases.


Table 4. Treatments of patients with COVID-19.
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DISCUSSION

COVID-19 is currently a major infectious disease, causing substantial morbidity and mortality worldwide. A better understanding of patient characteristics in terms of illness severity could lead to increased adoption of appropriate care in this group, consequently reducing the burden of infection. In this retrospective study, a total of 458 patients with COVID-19 were included, of whom 47 were recognized as having severe disease. The overall mortality rate was 0.44% by May 20, 2020, all in the severe group. Most of the patients were in stable condition or were discharged from the hospital, suggesting that the COVID-19 had been controlled and treated effectively.

Few systematic reviews and meta-analyses have been conducted to describe the clinical characteristics of COVID-19 patients in China (18–22). Among those reviews, Cao et al. (21) and Hu et al. (22) were the most inclusive, with a total of 46,959 and 47,344 patients, respectively. These reviews included all published retrospective cohort studies and case series until March 10, 2020. The mean age in the Cao et al. review was 46 years, whereas Hu et al. had reported an average age older than 40 years. In both reviews, there was an equal distribution of both sexes. The most frequently reported clinical manifestations in both reviews were fever (85%) and cough (65%), followed by dyspnea (38%) (21) and fatigue (42%) (22). Cao et al. had found that hypertension and diabetes were the most commonly reported comorbidities, accounting for 18 and 10%, respectively (21); similar figures had been reported by Hu et al. (22).

Lechien et al. had described the clinical characteristics of patients with non-severe COVID-19 from multiple European countries (23). This retrospective study included 1,420 patients (mean age 39, 67% female). The most reported symptoms were headache and loss of smell, accounting for 70% of all cases; only 45% of patients reported fever. As for comorbidities, 9% of the patients had hypertension. This study reported differences in clinical presentation between males and females and among different age groups. For example, female patients tended to have headaches and loss of smell, whereas male patients tended to have fever and cough. As for age, younger patients had ear, nose, and throat complaints, whereas older patients reported having fever and fatigue.

We found few similarities between meta-analysis findings (21, 22) and our findings in terms of mean age, and the most commonly reported clinical manifestation. In our study, however, the male to female ratio was higher, and fever and cough were also commonly reported, which is in line with the findings of Lechien et al. (23). The proportion of patients with diabetes among the severe cases was significantly higher than among the non-severe. Likewise, the proportion of patients with hypertension tended to be higher among the severe cases than in the severe group. Evidence from multiple meta-analyses suggests that hypertension and diabetes have been strongly associated with disease severity and poor prognosis (19, 24–26). In Saudi Arabia, 28% of the population has been considered obese (27). Hypertension and diabetes have also been found to affect 15 and 24% of the Saudi population, respectively (28–30). The prevalence of such conditions is expected to be even higher due to obesity and a sedentary lifestyle (31–33). These characteristics can lead to longer hospitalization and ICU admission, which increases the burden on the healthcare system.

One of the worth noting findings in this study, which was not previously been reported elsewhere, is the number of expatriates, which represents 80% of the samples. A possible reason for this high percentage is low economic status. In a study conducted by Al Khamis et al. (34) two-thirds of expatriates have low incomes (less than SR2000 per month). Al Khamis et al. have also reported that 65% of expatriates are married but without their families (34). Despite the majority of non-Saudis not having severe disease, the majority live in shared accommodations and worker housing units, where infection spread is expected to be higher. In addition, the MOH has started an “active screening” program, also called “active surveillance,” in overpopulated areas, which are typically inhabited by expatriates, for early detection of COVID-19 cases; this program could explain the higher prevalence among expatriates (35).

To our knowledge, this study is one of few studies that describes the characteristics of patients with COVID-19 in Saudi Arabia. In our study, we collected all available variables for patients to enable a clear picture of the characteristics of patients with COVID-19 in terms of severity of illness in the Riyadh city population. In terms of symptoms, in our sample, roughly 11% of patients were asymptomatic. Estimating the asymptomatic percentage of COVID-19 patients is an essential measurement for decision makers. Despite the strengths of our study, it also has limitations. First, this study was performed in one hospital in Riyadh; thus, we cannot generalize these results to the entire COVID-19 population in Riyadh. Moreover, the sample size was 458 patients, which could have led to some non-significant differences in the subgroup analysis because the power of the study was limited by sample size. Finally, because the laboratory tests are only performed upon request by the physician according to the patient's condition, we have observed that some test results have a very high percentage of missing values.

In this study, People with Diabetes, hypertension, and thyroid disease were at higher risk of severe disease requiring hospitalization and subsequently ICU admission. Therefore, our study results could help both healthcare providers and decision makers during this pandemic. For healthcare providers, these results can help them identify those high-risk patients and provide them with early intervention to prevent complications. Additionally, patients at high risk should be targeted for screening in order to diagnose them as soon as possible to start providing care. Not only healthcare providers but also decision makers might be able to use the results of this study to apply procedures to reduce the outbreak of this virus and other infections. This can be achieved by enforcing workplace policies which prohibit the physical attendance for people at higher risk of infection and arrange for distant working schedule where appropriate. Additionally, hospital outpatient follow-up visits for people with higher risk should be performed using Teleclinics and or phone calls where appropriate. Medication refills and collection also need be arranged with a courier. Applying these measures could potentially reduce the spread of infection to people at high risk and subsequently reduce admission and future complication.

According to our study, ~80% of patients with COVID-19 patients were non-Saudi, which might be associated with living in overpopulated areas. According to these study results, the government should adopt new regulations to reduce overpopulated residences. By adopting these regulations, reducing the spread of infection in these places not only helps reduce the burden during the COVID-19 pandemic but also during all possible future infectious diseases.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors after obtaining approval from the local ethical committee, without undue reservations.



AUTHOR CONTRIBUTIONS

AMA: study design, data collection, and writing. ZA: study design, data analysis, and writing. RA: data collection and writing. SHA and ASA: manuscript drafting. MA and AAA: data collection. SA: writing and critical revision of the manuscript. All authors approval of the final version.



ACKNOWLEDGMENTS

The authors would like to thank the Research Center at King Fahd Medical City, Riyadh, for their valuable support in the reviewing and proofreading of this manuscript. Also, they would like to thank the Saudi Association for Scientific Research (SASR) for providing their intellectual, technical, and logistical support throughout the project, and they would like to thank AAA for his support in Prince Mohammed bin Abdul-Aziz hospital and facilitate data collection matters.



REFERENCES

 1. Peiris JSM, Guan Y, Yuen KY. Severe acute respiratory syndrome. Nat Med. (2004) 10:12. doi: 10.1038/nm1143

 2. Drosten C, Günther S, Preiser W, Werf S, Brodt H, Becker S, et al. Identification of a novel coronavirus in patients with severe acute respiratory syndrome. N Engl J Med. (2003) 348:1967–76. doi: 10.1056/NEJMoa030747

 3. Lu H, Stratton CW, Tang YW. Outbreak of pneumonia of unknown etiology in Wuhan, China: the mystery and the miracle. J Med Virol. (2020) 92:401–2. doi: 10.1002/jmv.25678

 4. Wuhan Municipal Health Commission. Report of Novel Coronavirus-Infected Pneumonia in China, 323. (2020). p. 1061–9. Available online at: http://wjw.wuhan.gov.cn/front/web/showDetail/2020012009077

 5. World Health Organization (WHO). Novel Coronavirus(2019-nCoV): Situation Report−46. World Health Organization (2020). Available online at: https://www.who.int/docs/default-source/searo/timor-leste/26-06-2020-tls-sitrep-46-ncov-eng.pdf?sfvrsn=e8acc463_2

 6. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. Epidemiological and clinical characteristics of 99 cases of 2019 novel coronavirus pneumonia in Wuhan, China: a descriptive study. Lancet. (2020) 395:391–3. doi: 10.1016/S0140-6736(20)30211-7

 7. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical features of patients infected with 2019 novel coronavirus in Wuhan, China. Lancet. (2020) 395:497–506. doi: 10.1016/S0140-6736(20)30183-5

 8. Guan WJ, Ni Z, Hu Y, Liang WH, Ou C, He J, et al. Clinical characteristics of coronavirus disease 2019 in China. N Engl J Med. (2020) 382:1708–20. doi: 10.1056/NEJMoa2002032

 9. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et al. Clinical course and risk factors for mortality of adult inpatients with COVID-19 in Wuhan, China: a retrospective cohort study. Lancet. (2020) 395:1054–62. doi: 10.1016/S0140-6736(20)30566-3

 10. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP. The strengthening the reporting of observational studies in epidemiology (STROBE) statement: guidelines for reporting observational studies. Int J Surg. (2014) 61:344–9. doi: 10.1016/j.ijsu.2014.07.013

 11. Saudi Ministry of Health (MOH). MOH: 3,717 New COVID-19 Cases, 1,019,812 Total Lab Tests. (2020). Available online at: https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-06-10-004.aspx

 12. Saudi Ministry of Health (MOH). WHO: Prince Mohammed bin Abdulaziz Hospital to Be Added to Saudi Health Sector's Achievements. Ministry of Health. (2020). https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2013-04-27-003.aspx (accessed May 29, 2020).

 13. Du R, Liu L, Yin W, Wang W, Guan L, Yuan M, et al. Hospitalization and critical care of 109 decedents with COVID-19 pneumonia in Wuhan, China. Ann Am Thorac Soc. (2020) 17:839–46. doi: 10.1513/AnnalsATS.202003-225OC

 14. Gao H, Lu H, Cao B, Du B, Shang H, Gan J, et al. Clinical findings in 111 cases of influenza A (H7N9) virus infection. N Engl J Med. (2013) 368:2277–85. doi: 10.1056/NEJMoa1305584

 15. World Health Organization. Global Database on Body Mass Index. World Health Organization (WHO) (2020). Available online at: https://www.who.int/gho/ncd/risk_factors/bmi_text/en/%3E

 16. Standards of medical care in diabetes−2015: summary of revisions. Diabetes Care. (2015) 38:1. doi: 10.2337/dc15-S003

 17. Son J, Choi S, Lee G, Jeong S, Kim S, Kim K, et al. Blood pressure change from normal to 2017 ACC/AHA defined stage 1 hypertension and cardiovascular risk. J Clin Med. (2019) 8:820. doi: 10.3390/jcm8060820

 18. Chen T, Wu D, Chen H, Yan W, Yang D, Chen G, et al. Clinical characteristics of 113 deceased patients with coronavirus disease 2019: retrospective study. BMJ. (2020) 368:m1091. doi: 10.1136/bmj.m1091

 19. Yang J, Zheng Y, Gou X, Pu K, Chen Z, Guo Q, et al. Prevalence of comorbidities and its effects in coronavirus disease 2019 patients: a systematic review and meta-analysis. Int J Infect Dis. (2020) 94:91–5. doi: 10.1016/j.ijid.2020.03.017

 20. Zhu J, Zhong Z, Ji P, Li H, Li B, Pang J, et al. Clinicopathological characteristics of 8697 patients with COVID-19 in China: a meta-analysis. Fam Med Community Heal. (2020) 8:e000406. doi: 10.1136/fmch-2020-000406

 21. Cao Y, Liu X, Xiong L, Cai K. Imaging and clinical features of patients with 2019 novel coronavirus SARS-CoV-2: a systematic review and meta-analysis. J Med Virol. (2020) 92:1449–59. doi: 10.1002/jmv.25822

 22. Hu Y, Sun J, Dai Z, Deng H, Li Z, Huang Q, et al. Prevalence and severity of corona virus disease 2019 (COVID-19): a systematic review and meta-analysis. J Clin Virol. (2020) 127:104371. doi: 10.1016/j.jcv.2020.104371

 23. Lechien J, Chiesa-Estomba C, Place S, Laethem Y, Cabaraux P, Mat Q, et al. Clinical and epidemiological characteristics of 1,420 European patients with mild-to-moderate coronavirus disease 2019. J Intern Med. (2020) 288:335–44. doi: 10.1111/joim.13089

 24. Tamara A, Tahapary DL. Obesity as a predictor for a poor prognosis of COVID-19: a systematic review. Diabetes Metab Syndr Clin Res Rev. (2020) 14:655–9. doi: 10.1016/j.dsx.2020.05.020

 25. Huang I, Lim MA, Pranata R. Diabetes mellitus is associated with increased mortality and severity of disease in COVID-19 pneumonia – a systematic review, meta-analysis, and meta-regression: diabetes and COVID-19. Diabetes Metab Syndr Clin Res Rev. (2020) 14:395–403. doi: 10.1016/j.dsx.2020.04.018

 26. Zheng Z, Peng F, Xu B, Zhao J, Liu H, Peng J, et al. Risk factors of critical & mortal COVID-19 cases: a systematic literature review and meta-analysis. J Infect. (2020) 81:e16–e25. doi: 10.1016/j.jinf.2020.04.021

 27. Memish Z, El Bcheraoui C, Tuffaha M, Robinson M, Daoud F, Jaber S, et al. Obesity and associated factors - Kingdom of Saudi Arabia, 2013. Prev Chronic Dis. (2014) 11:E174. doi: 10.5888/pcd11.140236

 28. El Bcheraoui C, Memish Z, Tuffaha M, Daoud F, Robinson M, Jaber S, et al. Hypertension and its associated risk factors in the Kingdom of Saudi Arabia, 2013: a national survey. Int J Hypertension. (2014) 2014:564679. doi: 10.1155/2014/564679

 29. Al-Nozha M, Al-Maatouq M, Al-Mazrou Y, Al-Harthi S, Arafah M, Khalil M, et al. Diabetes mellitus in Saudi Arabia. Saudi Med J. (2004) 25:1603–10.

 30. Al-Rubeaan K, Al-Manaa H, Khoja T, Ahmad N, Al-Sharqawi A, Siddiqui K, et al. Epidemiology of abnormal glucose metabolism in a country facing its epidemic: SAUDI-DM study. J Diabetes. (2015) 7:622–32. doi: 10.1111/1753-0407.12224

 31. Alquaiz AM, Siddiqui AR, Kazi A, Batais MA, Al-Hazmi AM. Sedentary lifestyle and Framingham risk scores: a population-based study in Riyadh city, Saudi Arabia. BMC Cardiovasc Disord. (2019) 19:88. doi: 10.1186/s12872-019-1048-9

 32. Albawardi NM, Jradi H, Al-Hazzaa HM. Levels and correlates of physical activity, inactivity and body mass index among Saudi women working in office jobs in Riyadh city. BMC Womens Health. (2016) 16:33. doi: 10.1186/s12905-016-0312-8

 33. Al-Zalabani AH, Al-Hamdan NA, Saeed AA. The prevalence of physical activity and its socioeconomic correlates in Kingdom of Saudi Arabia: a cross-sectional population-based national survey. J Taibah Univ Med Sci. (2015) 10:208–15. doi: 10.1016/j.jtumed.2014.11.001

 34. Alkhamis A, Cosgrove P, Mohamed G, Hassan A. The personal and workplace characteristics of uninsured expatriate males in Saudi Arabia. BMC Health Serv Res. (2017) 17:56. doi: 10.1186/s12913-017-1985-x

 35. Saudi Ministry of Health (MOH). Ministry of Health. MOH Continues With Active Surveillance, COVID-19 Monitoring Committee Stresses. (2020). Available online at: https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-04-18-003.aspx

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2020 Alqahtani, AlMalki, Alalweet, Almazrou, Alanazi, Alanazi, AlShehri and AlGhamdi. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpubh-08-593256-t003.jpg
Laboratory findings

White blood cell count (WBC), x10°/L
Platelet count (PLT), x10%/L.
Hemoglobin (Hgb), g/dl

Hematocrit (Het), L/L

Prothrombin time (PTT), S
International Normalized Ratio (INR)
Creatinine, pmol/L.

Sodium (Na), mmol/L.

Chioride (CI), mmol/L

N

335
332
334
333
235
257
79
306
319

Total

Median

6.2
2295
1485
0.454
35.1
1.01
80.8
138
104

1aR

49-8
182.5-284.5
136-159
0.421-0.484
32.1-38.1
0.97-1.07
64.9-89.6
136-139
101-106

N

288
285
287
286
188
210

263
272

Non-severe

Median

6
226
150

0.459

349

1
813
138
104

IR

48-7.7
180-277
140-161

0.428-0.487
31.9-37.75
0.97-1.06
66.8-80.6
136-139
102-106

47
47
47
a7
47
a7

43
47

Severe

Median

8.4
244
136
0.428

37.2
103
63.4
137
103

IR

6-12.3
198-342
126-147

0.394-0.453
34-433
0.99-1.14
62.3-70
134-139
100-106

P-value

<0.0001
0.0466
<0.0001
<0.0001
0.0123
0.0044
0.1306
0.0506
0.0525





OPS/images/fpubh-08-593256-t004.jpg
Laboratory findings

Antimalarial drugs
Antiviral drugs
Antibacterial drugs
Antithrombotic drugs
Antipyretic drugs

Total patients
using
atreatment

92 (20.3)
10(2.1)
153 (33.9)
91(202)
105 (23.3)

Non-severe
N =329)

54(16.4)
10 (3.04)
108 (32.83)
70(21.9)
87(26.4)

Severe
(V=122

38(31.15)
0(00.00)
45 (36.9)
21(17.2)
18 (14.8)





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Assessing the Severity of Illness in Patients With Coronavirus Disease in Saudi Arabia: A Retrospective Descriptive Cross-Sectional Study



		Introduction



		Materials and Methods



		Study Design



		Study Setting



		Study Population



		Variable Definitions



		Data Source



		Statistical Analysis



		Ethical Considerations







		Results



		Discussion



		Data Availability Statement



		Author Contributions



		Acknowledgments



		References

















OPS/images/cover.jpg
, frontiers
in Public Health

Assessing the Severity of Illness in
Patients With Coronavirus Disease in
Saudi Arabia: A Retrospective
Descriptive Cross-Sectional Study





OPS/images/fpubh-08-593256-t001.jpg
Characteristics Total  Non-severe Severe P-value
patients  (N=411)  (N=47)

(N =458)
Age, years 0381
<20 12262 6(1.46)  6(12.8)
20-39 272(59.4)  231(562)  41(87.29)
40-59 140(30.57) 140(34.06)  0(00.00)
>60 34(742)  34(827)  0(00.00)
Gender, n (%) 0079
Female 60(13.1)  50(122)  10(21.8)
Male 308(86.9) 361(87.8)  87(787)
Nationality, n (%) 0025
Non-Saudi 368(80.35) 336(81.8)  32(68.1)
Saudi 901965  75(183)  15(319
Smoker 14 14.29 10 122
History of chronic 98 21.83 56 1386
conditions
Number of chronic conditions <0.001
None 3863  88(03)  0(0000) 0487
1 324(707) 323(786)  1(2.19)
22 96(209)  50(122)  46(97.9)
Comorbidity
Diabetes melitus 62(136)  33(81)  29(61.7) <0.001
Hypertension 50(1094)  14(341)  36(766) <0.001
Asthma 16851 12298 4851 0071
Preumonia 7(153)  5(122)  2(426 0108
Cardiovascular disease 9(1.97)  6(1.46) 364 0055
Cancer 2(0.44) 1(0.24) 1213 0195
Psychiatric disease 4088  3(079) 1213 0353
Obesity (BMI =25/>30 236(57.1) 235(6351) 1(228 <0.001
kg/m?)
Dysipidermia 40088  2(049  2(426 0054
Thyroid disease 11(@41)  6(147)  5(10.64) 0002
Kidney disease 6(132)  5(1.29) 113 0482
Any symptoms 0685
No 50(1101)  44(1081)  6(12.8)
Yes 404(889) 363(80.2)  41(87.28)
The result of chest X-Ray 0.008
Normal 398 (88.05) 363 (98.41)  35(76.09)
Abnormal 54(119)  43(106)  11(2891)
Required mechanical ventilation <0.001
No 413(006) 404(988)  9(19.2)
Yes 43043 50122 11(80.6)
Patient status <0.001
Died 2(044)  0(0000)  2(4.26)
Home isolation 201(439) 183 (4453) 18(383)
Recovered 7(153)  6(1.46) 1213
Discharged 124) 70.7) 4851)
Stable, stil positive 207(452) 201(489)  6(12.8)

Still in hospital 30 (6.55) 14 (3.41) 16 (34.04)





OPS/images/fpubh-08-593256-t002.jpg
Signs and symptoms.

Fever

Dry cough

Dyspnea

Sore throat

Diarrhea

Fatigue

Vomiting

Runny nose

Chest pain

Abdominal pain

Myalgia

Nausea

Systolic blood pressure, mm Hg
<100

100-119

120-140

>140

Systolic blood pressure, mm Hg
iastolic blood pressure, mm Hg
<80

80-89

90-100

>100

Diastolic blood pressure, mm Hg
Body temperature, °C, Median (QR)
Heart rate, beats per minute, Median (QR)
Respiratory rate, breaths per minute, Median (IQR)

Total patients

324 (70.74)
277 (60.5)
128 (27.9)
62(13.54)

44.9.61)
29(6.33)
23(5.02)
17 @.71)
14.(3.06)
11 (2.4)
7(1.59)
7(153)

15 (3.6)
171 (41.01)
180 (43.17)
51(12.29)

122.74-15.63

865 (20.6)
34(82)
291 (69.8)
6 (1.44)
75.87-10.44
37 (86.7-87.7)
86 (78-99)
20 (18-20)

<20 (%)

9(75)
8(66.7)
2(16.7)
1(0.33)
1(8.33)
1(8.33)

0(00.00)

0(00.00)
18.33)
1833

0(00.00)

0(00.00)

0(00.00)
6(54.6)
3(27.8)
2(18.2)

127.81-14.94

3(27.3)
10.1)

7 (63.64)
0(00.00)
79.27-8.85
36.8(36.6-37.2)
92 (84-101)
19 (19-20)

Age, years
20-39 (%) 40-59 (%)
196 (72.1) 101 (72.14)
168 (61.8) 86 (61.43)
69 (25.4) 48(34.9)
39 (14.34) 15(10.7)
26 (9.56) 14 (10)
20(7.4) 6(4.3)
17 (6.3) 429
8(29) 76
6(221) 3(2.14)
726 2(1.43)
5(1.8) 2(1.43)
6(22) 10.71)
0(00.00) 13(12.8)
116 (42.7) 38(37.9)
135 (49.6) 25(24.5)
21(7.72) 26(25.5)
128.09-14.89 121.45-15.66
58(21.32) 19(18.63)
25(9.19) 8(7.84)
189 (69.5) 70 (68.63)
0(00.00) 549
75.72-1035 76.69-10.47
36.9(36.7-37.7)  37.2(36.8-37.8)
84(77-99) 90 (82-99)
20(19-20) 19 (18-20)

>60 (%)

18 (62.94)
15 (44.12)
9(26.5)
7 (20.6)
3(8.82)
2(59)
2(59)
2(59)
4(11.8)
1(2.94)
0(00.00)
0(00.00)

2(63)
11(34.4)
17 (63.19)
2(63)
128.67-21.43

6(18.9)
0(00.00)

25 (78.13)
1(3.13)
71.92-11.04
36.9(36.7-37.9)
82 (64-96)
20 (19-20)

P-value

0.128
0.236
0213
0.419
0.995
0.668
0.403
0.569
0.012
0.485
0826
0.539
<0.001

0.0521
0.046

0.1106
0.1444
0.1634
0.0054









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
’ frontiers
in Public Health





