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Librarian Notes & Comments
Hi there,
We focused mostly on articles and resources published since mid-December which is when the review
was done on predictors of mortality. We also included some that looked exclusively at ICU predictors
that were older than December and were not included in the last report. There was a lot of literature on
these topics. There would be even more if we expanded to clinical characteristics of ICU patients, but we
think that you will get to the more specific point of this question with the resources we included.
Sincerely,
Michelle & Lance
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Professional librarians conduct searches of the literature. Results are subject to the limitations of the databases and the
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in any matter that retrieved citations are complete, accurate or otherwise to be relied upon. The search results are only val id as
of the date and time at which the search is conducted. The Libraries do not accept responsibility for any loss or damage arising
from the use of, or reliance on, search results.

Search Results: Guidance, Summaries & Other Grey Literature
Alberta Health Services.
 For patients with COVID-19 who are admitted to hospital, which risk prediction tool should be
used to guide admission disposition and management decisions? [8 June 2020].
https://www.albertahealthservices.ca/assets/info/ppih/if-ppih-covid-19-rapid-review-crpts-foradmitted-covid-19-patients.pdf
 COVID-19 Models, Scenarios and Thresholds. [2 June 2020].
https://www.albertahealthservices.ca/assets/info/ppih/if-ppih-covid-19-sag-models-scenariosand-thresholds-rapid-review.pdf
William Osler Health, COVID Critical Care. Prognostication. [7 April 2020].
https://covidcriticalcare.ca/prognostication/
Farkas, J. EMCrit Project. Pulmcrit - Oscar awards for the best COVID prognostic models.
https://emcrit.org/pulmcrit/covid-prognostic-models/

TOOLS
QxMD Calculate. COVID-19 Critical Illness Prediction Tool (COVID-GRAM).
https://qxmd.com/calculate/calculator_750/covid-19-critical-illness-prediction-tool-covid-gram
MDCalc.
 Quick COVID-19 Severity Index (qCSI). https://www.mdcalc.com/quick-covid-19-severity-indexqcsi
 National Early Warning Score (NEWS) 2 https://www.mdcalc.com/national-early-warning-scorenews-2
ISARIC4C consortium. 4C Mortality & 4C Deterioration Tool. https://isaric4c.net/risk/

Search Results: Articles (includes preprints)
Sorted by newest-oldest.
1. Al-Mufti F, Becker C, Kamal H, et al. Acute Cerebrovascular Disorders and Vasculopathies Associated with
Significant Mortality in SARS-CoV-2 Patients Admitted to The Intensive Care Unit in The New York Epicenter. J
Stroke Cerebrovasc Dis. 2021;30(2):105429. DOI: 10.1016/j.jstrokecereb rovasdis.2020.105429
ABSTRACT: The current Coronavirus pandemic due to the novel SARS-Cov-2 virus has proven to have systemic and
multi-organ involvement with high acuity neurological conditions including acute ischemic strokes. We present a case
series of consecutive COVID-19 patients with cerebrovascular disease treated at our institution including 3 cases of
cerebral artery dissection including subarachnoid hemorrhage. Knowledge of the varied presentations including
dissections will help treating clinicians at the bedside monitor and manage these complications preemptively.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33276301
DOI: 10.1016/j.jstrokecerebrovasdis.2020.105429
2. Alvarez-Mon M, Ortega MA, Gasulla O, et al. A Predictive Model and Risk Factors for Case Fatality of
COVID-19. J Pers Med. 2021;11(1):36. DOI: 10.3390/jpm11010036
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ABSTRACT: This study aimed to create an individualized analysis model of the risk of intensive care unit (ICU)
admission or death for coronavirus disease 2019 (COVID -19) patients as a tool for the rapid clinical management of
hospitalized patients in order to achieve a resilience of medical resources. This is an observational, ana lytical,
retrospective cohort study with longitudinal follow-up. Data were collected from the medical records of 3489 patients
diagnosed with COVID-19 using RT-qPCR in the period of highest community transmission recorded in Europe to
date: February-June 2020. The study was carried out in in two health areas of hospital care in the Madrid region: the
central area of the Madrid capital (Hospitales de Madrid del Grupo HM Hospitales (CH -HM), n = 1931) and the
metropolitan area of Madrid (Hospital Universitario Principe de Asturias (MH-HUPA) n = 1558). By using a regression
model, we observed how the different patient variables had unequal importance. Among all the analyzed variables,
basal oxygen saturation was found to have the highest relative importance with a value of 20.3%, followed by age
(17.7%), lymphocyte/leukocyte ratio (14.4%), CRP value (12.5%), comorbidities (12.5%), and leukocyte count (8.9%).
Three levels of risk of ICU/death were established: low-risk level (<5%), medium-risk level (5-20%), and high-risk level
(>20%). At the high-risk level, 13% needed ICU admission, 29% died, and 37% had an ICU -death outcome. This
predictive model allowed us to individualize the risk for worse outcome for hospitalized patients affected by COVID 19.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33430129
DOI: 10.3390/jpm11010036
3. Bartolucci M, Benelli M, Betti M, et al. The incremental value of computed tomography of COVID-19
pneumonia in predicting ICU admission. medRxiv. 2021:2021.01.08.20249041. DOI:
10.1101/2021.01.08.20249041
ABSTRACT: Rationale Triage is crucial for patient’s management and estimation of the required Intensive Care Unit
(ICU) beds is fundamental for Health Systems during the COVID -19 pandemic.Objective To assess whether chest
Computed Tomography (CT) of COVID-19 pneumonia has an incremental role in predicting patient’s admission to
ICU.Methods We performed volumetric and texture analysis of the areas of the affected lung in CT of 115 o utpatients
with COVID-19 infection presenting to the Emergency Room with dyspnea and unresponsive hypoxyemia. Admission
blood laboratory including lymphocyte count, serum lactate dehydrogenase, D -dimer and C-Reactive Protein and the
ratio between the arterial partial pressure of oxygen and inspired oxygen were collected. By calculating the areas
under the receiver-operating characteristic curves (AUC), we compared the performance of blood laboratory-arterial
gas analyses features alone and combined with the CT features in two hybrid models (Hybrid radiological and Hybrid
radiomics)for predicting ICU admission. Following a machine learning approach, 63 patients were allocated to the
training and 52 to the validation set.Measurements and Main Results Twenty-nine (25%) of patients were admitted to
ICU. The Hybrid radiological model comprising the lung %consolidation performed significantly (p=0.04) better in
predicting ICU admission in the validation (AUC=0.82; 95%Confidence Interval 0.68 -0.95) set than the blood
laboratory-arterial gas analyses features alone (AUC=0.71; 95%Confidence Interval 0.56 -0.86). A risk calculator for ICU
admission was derived and is available at:https://github.com/cgplab/covidappConclusions The volume of the
consolidated lung in CT of patients with COVID-19 pneumonia has a mild but significant incremental value in
predicting ICU admission.Competing Interest StatementThe authors have declared no competing interest.Funding
StatementnoneAuthor DeclarationsI confirm all relevant ethical guid elines have been followed, and any necessary IRB
and/or ethics committee approvals have been obtained.YesThe details of the IRB/oversight body that provided
approval or exemption for the research described are given below:The study received ethical approva l (Protocol
Number: 17260_oss) on May 19, 2020 by The Ethical Committee for Clinical Studies of the Central Tuscany Region,
Nuovo Ingresso Careggi (NIC) - Largo Brambilla, 3 - 50134 Florence, Italy.All necessary patient/participant consent has
been obtained and the appropriate institutional forms have been archived.YesI understand that all clinical trials and
any other prospective interventional studies must be registered with an ICMJE -approved registry, such as
ClinicalTrials.gov. I confirm that any such study reported in the manuscript has been registered and the trial
registration ID is provided (note: if posting a prospective study registered retrospectively, please provide a statement
in the trial ID field explaining why the study was not registered in advance).YesI have followed all appropriate research
reporting guidelines and uploaded the relevant EQUATOR Network research reporting checklist(s) and other pertinent
material as supplementary files, if applicable.YesRequests can be forwarded to Maurizio Bartolucci
maurizio.bartolucci{at}uslcentro.toscana.it or Matteo Benelli matteo.benelli{at}uslcentro.toscana.it
https://github.com/cgplab/covidapp
URL: http://medrxiv.org/content/early/2021/01/09/2021.01.08.20249041.abstract
DOI: 10.1101/2021.01.08.20249041
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4. Cahan A, Gottesman T, Katz MT, et al. Development and validation of a knowledge -driven risk calculator for
critical illness in COVID-19 patients. Am J Emerg Med. 2021;39:143-5. DOI: 10.1016/j.ajem.2020.09.051
ABSTRACT: Facing the novel coronavirus disease (COVID-19) pandemic, evidence to inform decision -making at all
care levels is essential. Based on the results of a study by Petrilli et al., we have developed a calculator using patient
data at admission to predict critical illness (intensive care, mechanical ventilation, hospice care, or death). We report a
retrospective validation of the calculator on 145 consecutive patients admitted with COVID -19 to a single hospital in
Israel. Despite considerable differences between the original and validation study populations, of 18 patients with
critical illness, 17 were correctly identified (sensitivity: 94.4%, 95% CI, 72.7%-99.9%; specificity: 81.9%, 95% CI, 74.1%88.2%). Of 127 patients with non-critical illness, 104 were correctly identified. Our results indicate that published
knowledge can be reliably applied to assess patient risk, potentially reducing the cognitive burden on physicians, and
helping policymakers better prepare for future needs.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33039212
DOI: 10.1016/j.ajem.2020.09.051
5. Caillon A, Zhao K, Klein KO, et al. High systolic blood pressure at hospital admission is an important risk
factor in models predicting outcome of COVID-19 patients. American journal of hypertension. 2021;02.
ABSTRACT: BACKGROUND: The risk that COVID-19 patients develop critical illness that can be fatal depends on their
age and immune status and may also be affected by comorbidities like hypertension. The goal of this study was to
develop models that predict outcome using parameters collected at admission to the hospital. METHODS AND
RESULTS: This is a retrospective single-center cohort study of COVID-19 patients at the Seventh Hospital of Wuhan
City, China. Forty-three demographic, clinical and laboratory parameters collected at admission plus discharge/death
status, days from COVID-19 symptoms onset and days of hospitalization w ere analyzed. From 157 patients, 120 were
discharged and 37 died. Pearson correlations showed that hypertension and systolic blood pressure (SBP) were
associated with death and respiratory distress parameters. A penalized logistic regression model efficien tly predicts
the probability of death with 13 of 43 variables. A regularized Cox regression model predicts the probability of
survival with 7 of above 13 variables. SBP but not hypertension was a covariate in both mortality and survival
prediction models. SBP was elevated in deceased compared to discharged COVID -19 patients. CONCLUSION(S): Using
an unbiased approach, we developed models predicting outcome of COVID -19 patients based on data available at
hospital admission. This can contribute to evidence-based risk prediction and appropriate decision -making at hospital
triage to provide the most appropriate care and ensure the best patient outcome. High SBP, a cause of end -organ
damage and an important comorbid factor, was identified as a covariate in both mo rtality and survival prediction
models. Copyright © American Journal of Hypertension, Ltd 2021. All rights reserved. For Permissions, please email:
journals.permissions@oup.com.
URL: http://ovidsp.ovid.com/ovidweb.cgi?T=JS&CSC=Y&NEWS=N&PAGE=fulltext&D=emedx&AN=633908709
6. Carr E, Bendayan R, Bean D, et al. Evaluation and improvement of the National Early Warning Score
(NEWS2) for COVID-19: a multi-hospital study. BMC Med. 2021;19(1):23. DOI: 10.1186/s12916-020-01893-3
ABSTRACT: BACKGROUND: The National Early Warning Score (NEWS2) is currently recommended in the UK for the
risk stratification of COVID-19 patients, but little is known about its ability to detect severe cases. We aimed to
evaluate NEWS2 for the prediction of severe COVID-19 outcome and identify and validate a set of blood and
physiological parameters routinely collected at hospital admission to improve upon the use of NEWS2 alone for
medium-term risk stratification. METHODS: Training cohorts comprised 1276 patients admitted to King's College
Hospital National Health Service (NHS) Foundation Trust with COVID -19 disease from 1 March to 30 April 2020.
External validation cohorts included 6237 patients from five UK NHS Trusts (Guy's and St Thomas' Hospitals,
University Hospitals Southampton, University Hospitals Bristol and Weston NHS Foundation Trust, University College
London Hospitals, University Hospitals Birmingham), one hospital in Norway (Oslo University Hospital), and two
hospitals in Wuhan, China (Wuhan Sixth Hospital and Taikang Tongji Hospital). The outcome was severe COVID -19
disease (transfer to intensive care unit (ICU) or death) at 14 days after hospital admission. Age, physiological
measures, blood biomarkers, sex, ethnicity, and comorbidities (hypertension, diabetes, cardiovascular, respiratory and
kidney diseases) measured at hospital admission were considered in the models. RESULTS: A baseline model of
'NEWS2 + age' had poor-to-moderate discrimination for severe COVID-19 infection at 14 days (area under receiver
operating characteristic curve (AUC) in training cohort = 0.700, 95% confidence interval (CI) 0.680 , 0.722; Brier score =
0.192, 95% CI 0.186, 0.197). A supplemented model adding eight routinely collected blood and physiological
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parameters (supplemental oxygen flow rate, urea, age, oxygen saturation, C -reactive protein, estimated glomerular
filtration rate, neutrophil count, neutrophil/lymphocyte ratio) improved discrimination (AUC = 0.735; 95% CI 0.715,
0.757), and these improvements were replicated across seven UK and non -UK sites. However, there was evidence of
miscalibration with the model tending to underestimate risks in most sites. CONCLUSIONS: NEWS2 score had poor to-moderate discrimination for medium-term COVID-19 outcome which raises questions about its use as a screening
tool at hospital admission. Risk stratification was improved by including readily available blood and physiological
parameters measured at hospital admission, but there was evidence of miscalibration in external sites. This highlights
the need for a better understanding of the use of early warning scores for COVID.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33472631
DOI: 10.1186/s12916-020-01893-3
7. Contou D, Fraisse M, Pajot O, et al. Comparison between first and second wave among critically ill COVID -19
patients admitted to a French ICU: no prognostic improvement during the second wave? Crit Care.
2021;25(1):3. DOI: 10.1186/s13054-020-03449-6
URL: https://www.ncbi.nlm.nih.gov/pubmed/33397421
DOI: 10.1186/s13054-020-03449-6
8. De Jongh R, Ninivaggi M, Mesotten D, et al. Vascular activation is a strong predictor of mortality in
coronavirus disease 2019 patients on the ICU. Blood Coagul Fibrinolysis. 2021;12:12. DOI:
10.1097/MBC.0000000000001007
ABSTRACT: Respiratory failure in coronavirus disease 2019 (COVID -19) patients is one of the most frequent causes
for referral to the ICU. A significant percentage of these patients does not survive the infection due to
thromboembolic complications. Furthermore, the vascular system seems also to be involved in the pathogenesis. To
investigate the role of hemostasis and endothelium on the outcome of COVID -19 patients admitted to the ICU. Blood
was drawn from 16 ICU COVID-19 patients for hemostatic analysis. Patients were followed-up till discharge (n = 11) or
death (n = 5). Parameters related to both coagulation and fibrinolysis, though disturbed, were not associated with
mortality. Contrarily, activated Von Willebrand factor was increased and ADAMTS13 levels were d ecreased by twofold in nonsurvivors compared with survivors. Our data established the involvement of the Von Willebrand factor ADAMTS13 axis in the COVID-19 pathogenesis, thereby demonstrating that these plasma proteins seem to be strong
predictors for ICU mortality.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33443932
DOI: 10.1097/MBC.0000000000001007
9. Deng L, Zhang J, Wang M, et al. Obesity is associated with severe COVID-19 but not death: A dose-response
meta-Analysis. Epidemiology and Infection. 2021.
ABSTRACT: The coronavirus disease 2019 (COVID-19) epidemic is spreading globally. Studies revealed that obesity
may affect the progression and prognosis of COVID-19 patients. The aim of the meta-Analysis is to identify the
prevalence and impact of obesity on COVID-19. Studies on obese COVID-19 patients were obtained by searching
PubMed, Cochrane Library databases and Web of Science databases, up to date to June 5, 2020. And the prevalence
rate and the odds ratio (OR) of obesity with 95% confidence interval (CI) were used as comprehensive indicators for
analysis using a random-effects model. A total of 6081 patients in 11 studies were included. The prevalence of obesity
in patients with COVID-19 was 30% (95% CI 21-39%). Obese patients were 1.79 times more likely to develop severe
COVID-19 than non-obese patients (OR 1.79, 95 % CI 1.52-2.11, p0.0001, I2=0%). But obesity was not associated with
death in COVID-19 patients (OR 1.05, 95 % CI 0.65-1.71, p=0.84, I2=66.6%). In dose-response analysis, it was
estimated that COVID-19 patients had a 16% increased risk of IMV (OR 1.16, 95% CI 1.10-1.23, p0.0001) and a 20%
increased risk of admission to ICU (OR 1.20, 95% CI 1.11-1.30, p0.0001) per 5 kg/m2 increase in BMI. In conclusion,
obesity in COVID-19 patients is associated with severity, but not mortality. Copyright © 2021 BMJ Publishing Group.
All rights reserved.
URL: http://ovidsp.ovid.com/ovidweb.cgi?T=JS&CSC=Y&NEWS=N&PAGE=fulltext&D=emexc&AN=633870131
10. Ferrando-Vivas P, Doidge J, Thomas K, et al. Prognostic Factors for 30-Day Mortality in Critically Ill
Patients With Coronavirus Disease 2019: An Observational Cohort Study. Crit Care Med. 2021;49(1):102-11.
DOI: 10.1097/CCM.0000000000004740
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ABSTRACT: OBJECTIVES: To identify characteristics that predict 30-day mortality among patients critically ill with
coronavirus disease 2019 in England, Wales, and Northern Ireland. DESIGN: Observational cohort study. SETTING: A
total of 258 adult critical care units. PATIENTS: A total of 10,362 patients with confirmed coronavirus disease 2019
with a start of critical care between March 1, 2020, and June 22, 2020 , of whom 9,990 were eligible (excluding patients
with a duration of critical care less than 24 hr or missing core variables). MEASUREMENTS AND MAIN RESULTS: The
main outcome measure was time to death within 30 days of the start of critical care. Of 9,990 eligible patients
(median age 60 yr, 70% male), 3,933 died within 30 days of the start of critical care. As of July 22, 2020, 189 patients
were still receiving critical care and a further 446 were still in acute hospital. Data were missing for between 0.1% and
7.2% of patients across prognostic factors. We imputed missing data ten -fold, using fully conditional specification and
continuous variables were modeled using restricted cubic splines. Associations between the candidate prognostic
factors and time to death within 30 days of the start of critical care were determined after adjustment for multiple
variables with Cox proportional hazards modeling. Significant associations were identified for age, ethnicity,
deprivation, body mass index, prior dependency, immunocompromise, lowest systolic blood pressure, highest heart
rate, highest respiratory rate, Pao2/Fio2 ratio (and interaction with mechanical ventilation), highest blood lactate
concentration, highest serum urea, and lowest platelet count over the firs t 24 hours of critical care. Nonsignificant
associations were found for sex, sedation, highest temperature, and lowest hemoglobin concentration.
CONCLUSIONS: We identified patient characteristics that predict an increased likelihood of death within 30 days of
the start of critical care for patients with coronavirus disease 2019. These findings may support development of a
prediction model for benchmarking critical care providers.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33116052
DOI: 10.1097/CCM.0000000000004740
11. Gupta RK, Harrison EM, Ho A, et al. Development and validation of the ISARIC 4C Deterioration model for
adults hospitalised with COVID-19: a prospective cohort study. Lancet Respir Med. 2021. DOI: 10.1016/S22132600(20)30559-2
ABSTRACT: BACKGROUND: Prognostic models to predict the risk of clinical deterioration in acute COVID -19 cases
are urgently required to inform clinical management decisions. METHODS: We developed and validated a
multivariable logistic regression model for in -hospital clinical deterioration (defined as any requirement of ventilatory
support or critical care, or death) among consecutively hospitalised adults with highly suspected or confirmed COVID 19 who were prospectively recruited to the International Severe Acute Respiratory and Emerging Infections
Consortium Coronavirus Clinical Characterisation Consortium (ISARIC4C) study across 260 hospitals in England,
Scotland, and Wales. Candidate predictors that were speci fied a priori were considered for inclusion in the model on
the basis of previous prognostic scores and emerging literature describing routinely measured biomarkers associated
with COVID-19 prognosis. We used internal-external cross-validation to evaluate discrimination, calibration, and
clinical utility across eight National Health Service (NHS) regions in the development cohort. We further validated the
final model in held-out data from an additional NHS region (London). FINDINGS: 74 944 participants (rec ruited
between Feb 6 and Aug 26, 2020) were included, of whom 31 924 (43.2%) of 73 948 with available outcomes met the
composite clinical deterioration outcome. In internal -external cross-validation in the development cohort of 66 705
participants, the selected model (comprising 11 predictors routinely measured at the point of hospital admission)
showed consistent discrimination, calibration, and clinical utility across all eight NHS regions. In held -out data from
London (n=8239), the model showed a similarly consistent performance (C-statistic 0.77 [95% CI 0.76 to 0.78];
calibration-in-the-large 0.00 [-0.05 to 0.05]); calibration slope 0.96 [0.91 to 1.01]), and greater net benefit than any
other reproducible prognostic model. INTERPRETATION: The 4C Deterior ation model has strong potential for clinical
utility and generalisability to predict clinical deterioration and inform decision making among adults hospitalised with
COVID-19. FUNDING: National Institute for Health Research (NIHR), UK Medical Research Cou ncil, Wellcome Trust,
Department for International Development, Bill & Melinda Gates Foundation, EU Platform for European Preparedness
Against (Re-)emerging Epidemics, NIHR Health Protection Research Unit (HPRU) in Emerging and Zoonotic Infections
at University of Liverpool, NIHR HPRU in Respiratory Infections at Imperial College London.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33444539
DOI: 10.1016/S2213-2600(20)30559-2
12. Harmouch F, Shah K, Hippen JT, et al. Is it all in the heart? Myocardial injury as major predictor of
mortality among hospitalized COVID-19 patients. J Med Virol. 2021;93(2):973 -82. DOI: 10.1002/jmv.26347
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ABSTRACT: Coronavirus disease 2019 (COVID-19) is an infection caused by the virus SARS-CoV-2, and has caused the
most widespread global pandemic in over 100 years. Given the novelty of the disease, risk factors of mortality and
adverse outcomes in hospitalized patients remain to be elucidated. We pres ent the results of a retrospective cohort
study including patients admitted to a large tertiary-care, academic university hospital with COVID-19. Patients were
admitted with confirmed diagnosis of COVID-19 between 1 March and 15 April 2020. Baseline clinical characteristics
and admission laboratory variables were retrospectively collected. Patients were grouped based on mortality, need for
ICU care, and mechanical ventilation. Prevalence of clinical co -morbidities and laboratory abnormalities were
compared between groups using descriptive statistics. Univariate analysis was performed to identify predictors of
mortality, ICU care and mechanical ventilation. Predictors significant at P </= .10 were included in multivariate
analysis. Five hundred and sixty patients were included in the analysis. Age and myocardial injury were only
independent predictors of mortality, in patients with/without baseline co -morbidities. Body mass index, elevated
ferritin, elevated d-dimer, and elevated procalcitonin predicted need f or ICU care, and these along with vascular
disease at baseline predicted need for mechanical ventilation. Hence, inflammatory markers (ferritin and d -dimer)
predicted severe disease, but not death.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32710646
DOI: 10.1002/jmv.26347
13. Kaleemi R, Hilal K, Arshad A, et al. The association of chest radiographic findings and severity scoring with
clinical outcomes in patients with COVID-19 presenting to the emergency department of a tertiary care
hospital in Pakistan. PLoS One. 2021;16(1):e0244886. DOI: 10.1371/journal.pone.0244886
ABSTRACT: INTRODUCTION: While chest x-rays (CXRs) represent a cost-effective imaging modality for developing
countries like Pakistan, their utility for the prognostication of COVID-19 has been minimally explored. Thus, we
describe the frequency and distribution of CXR findings, and their association with clinical outcomes of patients with
COVID-19. METHODS: All adult (>/= 18 years) patients presenting between 28th February-31st May to the emergency
department of a tertiary care hospital in Pakistan, who were COVID -19 positive on RT-PCR with CXR done on
presentation, were included. A CXR Severity Score (CXR -SS) of 0-8 was used to quantify the extent of pulmonary
infection on CXR, with a score of 0 being negative and 1-8 being positive. The patients' initial CXR-SS and their
highest CXR-SS over the hospital course were used for analysis, with cut -offs of 0-4 and 5-8 being used to assess
association with clinical outcomes. RESULTS: A total of 150 patients, with 76.7% males and mean age 56.1 years, were
included in this study. Initial CXR was positive in 80% of patients, and 30.7% of patients had an initial CXR -SS between
5-8. The mortality rate was 16.7% and 30.6% patients underwent ICU admission with intubation (ICU -Int). On
multivariable analysis, initial CXR-SS (1.355 [1.136-1.616]) and highest CXR-SS (1.390 [1.143-1.690]) were predictors of
ICU-Int, and ICU-Int was independently associated with both initial CXR-SS 5-8 (2.532 [1.109-5.782]) and highest CXRSS 5-8 (3.386 [1.405-8.159]). Lastly, age (1.060 [1.009-1.113]), initial CXR-SS (1.278 [1.010-1.617]) and ICU-Int (5.047
[1.731-14.710]), were found to be independent predictors of mort ality in our patients. CONCLUSION: In a resourceconstrained country like Pakistan, CXRs may have valuable prognostic utility in predicting ICU admission and
mortality. Additional research with larger patient samples is needed to further explore the associ ation of CXR findings
with clinical outcomes.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33400723
DOI: 10.1371/journal.pone.0244886
14. Keim-Malpass J, Moorman LP. Nursing and precision predictive analytics monitoring in the acute and
intensive care setting: An emerging role for responding to COVID-19 and beyond. Int J Nurs Stud Adv.
2021;3:100019. DOI: 10.1016/j.ijnsa.2021.100019
ABSTRACT: As the global response to COVID-19 continues, nurses will be tasked with appropriately triaging patients,
responding to events of clinical deterioration, and developing family-centered plans of care within a healthcare
system exceeding capacity. Predictive analytics monitoring, an artificial intelligence (AI)-based tool that translates
streaming clinical data into a real-time visual estimation of patient risks, allows for evolving acuity assessments and
detection of clinical deterioration while the patient is in pre -symptomatic states. While nurses are on the frontline for
the COVID-19 pandemic, the use of AI-based predictive analytics monitoring may help cognitively complex clinical
decision-making tasks and pave a pathway for early detection of patients at risk for decompensation. We must
develop strategies and techniques to study the impact of AI-based technologies on patient care outcomes and the
clinical workflow. This paper outlines key concepts for the intersection of nursing and precision predictive analytics
monitoring.
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URL: https://www.ncbi.nlm.nih.gov/pubmed/33426534
DOI: 10.1016/j.ijnsa.2021.100019
15. Khosravi B, Aghaghazvini L, Sorouri M, et al. Predictive value of initial CT scan for various adverse
outcomes in patients with COVID-19 pneumonia. Heart Lung. 2021;50(1):13-20. DOI:
10.1016/j.hrtlng.2020.10.005
ABSTRACT: BACKGROUND: Chest computed tomography (CT) scan is frequently used in the diagnosis of COVID -19
pneumonia. OBJECTIVES: This study investigates the predictive value of CT seve rity score (CSS) for length -of-stay
(LOS) in hospital, initial disease severity, ICU admission, intubation, and mortality. METHODS: In this retrospective
study, initial CT scans of consecutively admitted patients with COVID -19 pneumonia were reviewed in a tertiary
hospital. The association of CSS with the severity of disease upon admission and the final adverse outcomes was
assessed using Pearson's correlation test and logistic regression, respectively. RESULTS: Total of 121 patients (60+/ -16
years), including 54 women and 67 men, with positive RT-PCR tests were enrolled. We found a significant but weak
correlation between CSS and qSOFA, as a measure of disease severity (r: 0.261, p = 0.003). No significant association
was demonstrated between CSS and LOS. Patients with CSS>8 had at least three-fold higher risk of ICU admission,
intubation, and mortality. CONCLUSIONS: CSS in baseline CT scan of patients with COVID -19 pneumonia can predict
adverse outcomes and is weakly correlated with initial disease severity.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33097297
DOI: 10.1016/j.hrtlng.2020.10.005
16. Paranjape N, Staples LL, Stradwick CY, et al. Development and validation of a predictive model for crit ical
illness in adult patients requiring hospitalization for COVID-19. medRxiv. 2021:2021.01.22.21250289. DOI:
10.1101/2021.01.22.21250289
ABSTRACT: Background: Identifying factors that can predict severe disease in patients needing hospitalization for
COVID-19 is crucial for early recognition of patients at greatest risk. Objective: (1) Identify factors predicting intensive
care unit (ICU) transfer and (2) develop a simple calculator for clinicians managing patients hospitalized with COVID 19. Methods: A total of 2,685 patients with laboratory-confirmed COVID-19 admitted to a large metropolitan health
system in Georgia, USA between March and July 2020 were included in the study. Seventy-five percent of patients
were included in the training dataset (admitted March 1 to July 10). Through multivariable logistic regression, we
developed a prediction model (probability score) for ICU transfer. Then, we validated the model by estimating its
performance accuracy (area under the curve [AUC]) using data from the re maining 25% of patients (admitted July 11
to July 31). Results: We included 2,014 and 671 patients in the training and validation datasets, respectively. Diabetes
mellitus, coronary artery disease, chronic kidney disease, serum C -reactive protein, and seru m lactate dehydrogenase
were identified as significant risk factors for ICU transfer, and a prediction model was developed. The AUC was 0.752
for the training dataset and 0.769 for the validation dataset. We developed a free, web -based calculator to facilitate
use of the prediction model (https://icucovid19.shinyapps.io/ICUCOVID19/). Conclusion: Our validated, simple, and
accessible prediction model and web-based calculator for ICU transfer may be useful in assisting healthcare providers
in identifying hospitalized patients with COVID-19, who are at high risk for clinical deterioration. Triage of such
patients for early aggressive treatment can impact clinical outcomes for this potentially deadly disease.Competing
Interest StatementThe authors have declared no competing interest.Funding StatementNo funding was received for
this studyAuthor DeclarationsI confirm all relevant ethical guidelines have been followed, and any necessary IRB
and/or ethics committee approvals have been obtained.YesThe details of the I RB/oversight body that provided
approval or exemption for the research described are given below:The study was granted exempt status and the
requirement for obtaining informed consent was waived by the Wellstar Health System Institutional Review Board
(Approval Number: 1611062-1).All necessary patient/participant consent has been obtained and the appropriate
institutional forms have been archived.YesI understand that all clinical trials and any other prospective interventional
studies must be registered with an ICMJE-approved registry, such as ClinicalTrials.gov. I confirm that any such study
reported in the manuscript has been registered and the trial registration ID is provided (note: if posting a prospective
study registered retrospectively, please provid e a statement in the trial ID field explaining why the study was not
registered in advance).Yes I have followed all appropriate research reporting guidelines and uploaded the relevant
EQUATOR Network research reporting checklist(s) and other pertinent mate rial as supplementary files, if
applicable.YesDeidentified data available upon request pending approval by Wellstar IRB/Ethics.
URL: http://medrxiv.org/content/early/2021/01/22/2021.01.22.21250289.abstract
DOI: 10.1101/2021.01.22.21250289
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17. Ramirez P, Gordon M, Martin-Cerezuela M, et al. Acute respiratory distress syndrome due to COVID-19.
Clinical and prognostic features from a medical Critical Care Unit in Valencia, Spain. Med Intensiva.
2021;45(1):27-34. DOI: 10.1016/j.medin.2020.06.015
ABSTRACT: OBJECTIVE: Information from critically ill coronavirus disease 2019 (COVID -19) patients is limited and in
many cases coming from health systems approaches different from the national public systems existing in most
countries in Europe. Besides, patient follow-up remains incomplete in many publications. Our aim is to characterize
acute respiratory distress syndrome (ARDS) patients admitted to a medical critical care unit (MCCU) in a referral
hospital in Spain. DESIGN: Retrospective case series o f consecutive ARDS COVID-19 patients admitted and treated in
our MCCU. SETTING: 36-bed MCCU in referral tertiary hospital. PATIENTS AND PARTICIPANTS: SARS -CoV-2 infection
confirmed by real-time reverse transcriptase-polymerase chain reaction (RT-PCR) assay of nasal/pharyngeal swabs.
INTERVENTIONS: None MAIN VARIABLES OF INTEREST: Demographic and clinical data were collected, including data
on clinical management, respiratory failure, and patient mortality. RESULTS: Forty-four ARDS COVID-19 patients were
included in the study. Median age was 61.50 (53.25 - 67) years and most of the patients were male (72.7%).
Hypertension and dyslipidemia were the most frequent co -morbidities (52.3 and 36.4% respectively). Steroids
(1mg/Kg/day) and tocilizumab were administered in almost all patients (95.5%). 77.3% of the patients needed invasive
mechanical ventilation for a median of 16 days [11-28]. Prone position ventilation was performed in 33 patients (97%)
for a median of 3 sessions [2-5] per patient. Nosocomial infection was diagnosed in 13 patients (29.5%).
Tracheostomy was performed in ten patients (29.4%). At study closing all patients had been discharged from the CCU
and only two (4.5%) remained in hospital ward. MCCU length of stay was 18 days [10 -27]. Mortality at study closing
was 20.5% (n 9); 26.5% among ventilated patients. CONCLUSIONS: The seven -week period in which our MCCU was
exclusively dedicated to COVID-19 patients has been challenging. Despite the severity of the patients and the high
need for invasive mechanical ventilation, mortality was 20.5%.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32919796
DOI: 10.1016/j.medin.2020.06.015
18. Rodriguez-Nava G, Yanez-Bello MA, Trelles-Garcia DP, et al. Performance of the quick COVID-19 severity
index and the Brescia-COVID respiratory severity scale in hospitalized patients with COVID-19 in a community
hospital setting. Int J Infect Dis. 2021;102:571-6. DOI: 10.1016/j.ijid.2020.11.003
ABSTRACT: OBJECTIVE: To evaluate the performance of the Quick COVID -19 Severity Index (qCSI) and the BresciaCOVID Respiratory Severity Scale (BCRSS) in predicting intensive care unit (ICU) admissions and in -hospital mortality
in patients with coronavirus disease 2019 (COVID-19) pneumonia. METHODS: This was a retrospective cohort study of
313 consecutive hospitalized adult patients (18 years or older) with confirmed COVID -19. The area under the receiver
operating characteristic curve (AUC) was used to assess the discriminatory power of the qCSI score and BCRSS
prediction rule compared to the CURB -65 score for predicting mortality and intensive care unit admission. RESULTS:
The overall in-hospital fatality rate was 32.3%, and the ICU admission rate was 31.3%. The CURB -65 score had the
highest numerical AUC to predict in -hospital mortality (AUC 0.781) compared to the qCSI score (AUC 0.711) and the
BCRSS prediction rule (AUC 0.663). For ICU admission, the qCSI score h ad the highest numerical AUC (AUC 0.761)
compared to the BCRSS prediction rule (AUC 0.735) and the CURB -65 score (AUC 0.629). CONCLUSIONS: The CURB 65 and qCSI scoring systems showed a good performance for predicting in -hospital mortality. The qCSI score and the
BCRSS prediction rule showed a good performance for predicting ICU admission.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33181332
DOI: 10.1016/j.ijid.2020.11.003
19. Roimi M, Gutman R, Somer J, et al. Development and validation of a machine learning model predicting
illness trajectory and hospital utilization of COVID-19 patients-a nationwide study. Journal of the American
Medical Informatics Association : JAMIA. 2021;21:21. DOI: 10.1093/jamia/ocab005
ABSTRACT: OBJECTIVE: The spread of COVID-19 has led to severe strain on hospital capacity in many countries. We
aim to develop a model helping planners assess expected COVID -19 hospital resource utilization based on individual
patient characteristics. MATERIALS AND METHODS: We develop a model of patient clinical course based on an
advanced multistate survival model. The model predicts the patient's disease course in terms of clinical states -critical,
severe, or moderate. The model also predicts hospital utilization on the level of entire hospitals or healthcare systems.
We cross-validated the model using a nationwide registry following the day-by-day clinical status of all hospitalized
COVID-19 patients in Israel from March 1st to May 2nd, 2020 (n = 2,703). RESULTS: Per-day mean absolute errors for
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predicted total and critical-care hospital-bed utilization were 4.72 +/- 1.07 and 1.68 +/- 0.40 respectively, over cohorts
of 330 hospitalized patients; AUCs for prediction of critical illness and in -hospital mortality were 0.88 +/- 0.04 and
0.96 +/- 0.04, respectively. We further present the impact of patient influx scenarios on day-by-day healthcare system
utilization. We provide an accompanying R software package. DISCUSSION: The proposed model accur ately predicts
total and critical-care hospital utilization. The model enables evaluating impacts of patient influx scenarios on
utilization, accounting for the state of currently hospitalized patients and characteristics of incoming patients. We
show that accurate hospital-load predictions were possible using only a patient's age, sex, and day-by-day clinical
state (critical, severe or moderate). CONCLUSION: The multistate model we develop is a powerful tool for predicting
individual-level patient outcomes and hospital-level utilization.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33479727
DOI: 10.1093/jamia/ocab005
20. Sarfaraz S, Shaikh Q, Saleem SG, et al. Determinants of in -hospital mortality in COVID-19; a prospective
cohort study from Pakistan. medRxiv. 2021:2020.12.28.20248920. DOI: 10.1101/2020.12.28.20248920
ABSTRACT: A prospective cohort study was conducted at the Indus Hospital Karachi, Pakistan between March and
June 2020 to describe th e determinants of mortality among hospitalized COVID-19 patients. 186 adult patients were
enrolled and all-cause mortality was found to be 36% (67/186). Those who died were older and more likely to be
males (p&amp;lt;0.05). Temperature and respiratory rate were higher among non-survivors while Oxygen saturation
was lower (p&amp;lt;0.05). Serum CRP, D-dimer and IL-6 were higher while SpO2 was lower on admission among
non-survivors (p&amp;lt;0.05). Non -survivors had higher SOFA and CURB -65 scores while thrombocytopenia,
lymphopenia and severe ARDS was more prevalent among them (p&amp;lt;0.05). Use of non -invasive ventilation in
emergency room, ICU admission and invasive ventilation were associated with mortality in our cohort (p&amp;lt;0.05).
Length of hospital stay and days of intubation were longer in non-survivors (p&amp;lt;0.05). Use of azithromycin,
hydroxychloroquine, steroids, tocilizumab, antibiotics, IVIG or anticoagulation showed no mortality benefit
(p&amp;gt;0.05). Multivariable logistic regression showed that age &amp;gt; 60 years, oxygen saturation &amp;lt;93%
on admission, pro-calcitonin &amp;gt; 2 ng/ml, unit rise in temperature and SOFA score, ICU admission and sepsis
during hospital stay were associated with higher odds of mortality. Larger pro spective studies are needed to further
strengthen these findings.Key FindingsAge greater than 60 years is associated with in -hospital mortality among
COVID-19 patientsOxygen saturation less than 93% and ICU admission are associated with higher odds of
mortalityInflammatory markers including CRP, Ferritin and IL-6 were significantly higher among non-survivorsSerum
pro-calcitonin greater than 2 ng/ml and sepsis during hospital stay are associated with higher odds of mortality
among COVID-19 patientsCompeting Interest StatementThe authors have declared no competing interest.Funding
StatementNo funding was received for this studyAuthor DeclarationsI confirm all relevant ethical guidelines have
been followed, and any necessary IRB and/or ethics committee approval s have been obtained.YesThe details of the
IRB/oversight body that provided approval or exemption for the research described are given below:The study was
approved by the IRB (approval number &quot;IRD_IRB_2020_04_002&quot;) under IRD which is Interactive Research
&amp;amp; Development (IORG0004336) registered with the U.S. Department of Health and Human Services (DHHS)
Office for Human Research Protections organization with an IRB# 00005148 (effective through Nov 19, 2023). IRD -IRB
has federal wide assurance (FWA) for the protection of Human Subjects for International (non US) Institutions
FWA00023738 expiration date Dec 18, 2025. In additions, IRD -IRB is the designated IRB for The Indus Hospital (FWA #
00016337) for the review and continuing oversight for all its human subject research vide an authorization agreement
with IRD (Expires Dec 16, 2025).All necessary patient/participant consent has been obtained and the appropriate
institutional forms have been archived.YesI understand that all clinical trials a nd any other prospective interventional
studies must be registered with an ICMJE-approved registry, such as ClinicalTrials.gov. I confirm that any such study
reported in the manuscript has been registered and the trial registration ID is provided (note: if posting a prospective
study registered retrospectively, please provide a statement in the trial ID field explaining why the study was not
registered in advance).Yes I have followed all appropriate research reporting guidelines and uploaded the relevant
EQUATOR Network research reporting checklist(s) and other pertinent material as supplementary files, if
applicable.Yesavailable on request
URL: http://medrxiv.org/content/early/2021/01/02/2020.12.28.20248920.abstract
DOI: 10.1101/2020.12.28.20248920
21. Schalekamp S, Huisman M, van Dijk RA, et al. Model-based Prediction of Critical Illness in Hospitalized
Patients with COVID-19. Radiology. 2021;298(1):E46-E 54. DOI: 10.1148/radiol.2020202723
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ABSTRACT: Background The prognosis of hospitalized patients with severe coronavirus disease 2019 (COVID -19) is
difficult to predict, and the capacity of intensive care units was a limiting factor during the peak of the pandemic and
is generally dependent on a country's clinical resources. Purpose To determine the value of chest radiographic
findings together with patient history and laboratory markers at admission to predict critical illness in hospitalized
patients with COVID-19. Materials and Methods In this retrospective study, which included patients from March 7,
2020, to April 24, 2020, a consecutive cohort of hospitalized patients with real -time reverse transcription polymerase
chain reaction-confirmed COVID-19 from two large Dutch community hospitals was identified. After univariable
analysis, a risk model to predict critical illness (ie, death and/or intensive care unit admission with invasive ventilation)
was developed, using multivariable logistic regression including clinica l, chest radiographic, and laboratory findings.
Distribution and severity of lung involvement were visually assessed by using an eight -point scale (chest radiography
score). Internal validation was performed by using bootstrapping. Performance is presented as an area under the
receiver operating characteristic curve. Decision curve analysis was performed, and a risk calculator was derived.
Results The cohort included 356 hospitalized patients (mean age, 69 years +/- 12 [standard deviation]; 237 men) of
whom 168 (47%) developed critical illness. The final risk model's variables included sex, chronic obstructive lung
disease, symptom duration, neutrophil count, C-reactive protein level, lactate dehydrogenase level, distribution of
lung disease, and chest radiography score at hospital presentation. The area under the receiver operating
characteristic curve of the model was 0.77 (95% CI: 0.72, 0.81; P < .001). A risk calculator was derived for individual risk
assessment: Dutch COVID-19 risk model. At an example threshold of 0.70, 71 of 356 patients would be predicted to
develop critical illness, of which 59 (83%) would be true-positive results. Conclusion A risk model based on chest
radiographic and laboratory findings obtained at admission was predictive of criti cal illness in hospitalized patients
with coronavirus disease 2019. This risk calculator might be useful for triage of patients to the limited number of
intensive care unit beds or facilities. (c) RSNA, 2020 Online supplemental material is available for th is article.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32787701
DOI: 10.1148/radiol.2020202723
22. Shade JK, Doshi AN, Sung E, et al. COVID-HEART: Development and Validation of a Multi-Variable Model
for Real-Time Prediction of Cardiovascular Complications in Hospitalized Patients with COVID-19. medRxiv.
2021:2021.01.03.21249182. DOI: 10.1101/2021.01.03.21249182
ABSTRACT: Cardiovascular (CV) manifestations of COVID-19 infection carry significant morbidity and mortality.
Current risk prediction for CV complications in COVID-19 is limited and existing approaches fail to account for the
dynamic course of the disease. Here, we develop and validate the COVID -HEART predictor, a novel continuouslyupdating risk prediction technology to forecast CV complications in hospitalized patients with COVID -19. The risk
predictor is trained and tested with retrospective registry data from 2178 patients to predict two outcomes: cardiac
arrest and imaging-confirmed thromboembolic events. In repeating model validation many times, we show that it
predicts cardiac arrest with an average median early warning time of 18 hours (IQR: 13-20 hours) and an AUROC of
0.92 (95% CI: 0.91-0.92), and thromboembolic events with a median early warning time of 72 hours (IQR: 12 -204
hours) and an AUROC of 0.70 (95% CI: 0.67-0.73). The COVID-HEART predictor is anticipated to provide tangible
clinical decision support in triaging patients and optimizing resource utilization, with its clinical utility potentially
extending well beyond COVID-19.Competing Interest StatementThe authors have declared no competing
interest.Funding StatementThis work was supported by a RAPID grant (2029603) from the National Science
Foundation to N.A.T., a grant from the Lowenstein Foundation to N.A.T., and a National Science Foundation Graduate
Research Fellowship (DGE-1746891) to J.S.Author DeclarationsI confirm all relevant ethical guidelines have been
followed, and any necessary IRB and/or ethics committee approvals have been obtained.YesThe details of the
IRB/oversight body that provided approval or exemption for the research described are given below:This study wa s
approved by the Johns Hopkins University Institutional Review Board.All necessary patient/participant consent has
been obtained and the appropriate institutional forms have been archived.YesI understand that all clinical trials and
any other prospective interventional studies must be registered with an ICMJE -approved registry, such as
ClinicalTrials.gov. I confirm that any such study reported in the manuscript has been registered and the trial
registration ID is provided (note: if posting a prospective st udy registered retrospectively, please provide a statement
in the trial ID field explaining why the study was not registered in advance).YesI have followed all appropriate research
reporting guidelines and uploaded the relevant EQUATOR Network research rep orting checklist(s) and other pertinent
material as supplementary files, if applicable.YesThe authors declare that all data supporting the findings of this study
are available within the paper and its supplementary information. The clinical data was all ex tracted from the JHCROWN registry. Clinical data is available upon request at the following web address:
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https://ictr.johnshopkins.edu/coronavirus/jh-crown/. IRB approval is required to gain access to protected health
information. https://ictr.johnshopkins.edu/coronavirus/jh-crown/
URL: http://medrxiv.org/content/early/2021/01/10/2021.01.03.21249182.abstract
DOI: 10.1101/2021.01.03.21249182
23. Sun H, Jain A, Leone MJ, et al. CoVA: An Acuity Score for Outpatient Screening that Predicts Coronavirus
Disease 2019 Prognosis. J Infect Dis. 2021;223(1):38 -46. DOI: 10.1093/infdis/jiaa663
ABSTRACT: BACKGROUND: We sought to develop an automatable score to predict hospitalizat ion, critical illness, or
death for patients at risk for coronavirus disease 2019 (COVID -19) presenting for urgent care. METHODS: We
developed the COVID-19 Acuity Score (CoVA) based on a single-center study of adult outpatients seen in respiratory
illness clinics or the emergency department. Data were extracted from the Partners Enterprise Data Warehouse, and
split into development (n = 9381, 7 March -2 May) and prospective (n = 2205, 3-14 May) cohorts. Outcomes were
hospitalization, critical illness (intensive care unit or ventilation), or death within 7 days. Calibration was assessed using
the expected-to-observed event ratio (E/O). Discrimination was assessed by area under the receiver operating curve
(AUC). RESULTS: In the prospective cohort, 26.1%, 6.3%, and 0.5% of patients experienced hospitalization, critical
illness, or death, respectively. CoVA showed excellent performance in prospective validation for hospitalization
(expected-to-observed ratio [E/O]: 1.01; AUC: 0.76), for critical illness (E/O: 1.03; AUC: 0.79), and for death (E/O: 1.63;
AUC: 0.93). Among 30 predictors, the top 5 were age, diastolic blood pressure, blood oxygen saturation, COVID -19
testing status, and respiratory rate. CONCLUSIONS: CoVA is a prospectively validated automatable score for the
outpatient setting to predict adverse events related to COVID -19 infection.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33098643
DOI: 10.1093/infdis/jiaa663
24. Tuncer G, Surme S, Bayramlar OF, et al. NEWS2 and laboratory predictors correlated with clinical
deterioration in hospitalised patients with COVID-19. medRxiv. 2021:2021.01.17.21249878. DOI:
10.1101/2021.01.17.21249878
ABSTRACT: Background: We aimed to determine prognostic values of NEWS2 and laboratory parameters during the
first week of COVID-19. Methods: All adult patients who were hospitalized for a confirmed COVID -19 between the
11th of March and the 11th of May 2020 were retrospectively included. To evaluate the factors in prognosis which are
admission to intensive care unit (ICU) and in -hospital death, univariate logistic regression analysis was performed at
admission (D0), at day-3 (D3), day-5 (D5), and day-7 (D7). Additionally, receiver operating characteristic (ROC)
analyses were performed. Results: Overall, 611 patients were included. Clinical deterioration was observed in 79
(12.9%) patients during hospitalisation, 36 (5.9%) during the first three days, 54 (8.8%) during the first five days, a nd
62 (10.1%) during the first week of hospitalisation. Our results showed that NEWS2, procalcitonin,
neutrophil/lymphocyte ratio (NLR), and albumin were the best predictors for clinical deterioration at D0, D3, D5, and
D7. Procalcitonin had the highest odds ratio for clinical deterioration on all days in univariate analysis. ROC analyses
showed that NEWS2 at D7, procalcitonin at D5, albumin at D7, and NLR at D5 had highest AUC values. Additionally,
we detected a strong correlation between NEWS2 and laborat ory parameters including neutrophil, lymphocyte, NLR,
platelet/lymphocyte ratio, CRP, procalcitonin, ferritin, and urea on all days. Conclusion: This study provides a list of
several laboratory parameters correlated with NEWS2 and potential predictors for ICU admission or in-hospital death
during the clinical course of COVID-19. Dynamic monitoring of NEWS2 and laboratory parameters is vital for
improving clinical outcomes.Competing Interest StatementThe authors have declared no competing interest.Funding
StatementThis research did not receive any specific grant. No funding was used.Author DeclarationsI confirm all
relevant ethical guidelines have been followed, and any necessary IRB and/or ethics committee approvals have been
obtained.YesThe details of the IRB/oversight body that provided approval or exemption for the research described are
given below:All procedures performed in studies involving human participants were in accordance with the ethical
standards of the Declaration of Helsinki. This study was a pproved by the Ethics Committee of Haseki Training and
Research Hospital and the national research committee. Written informed consent was waived, given the
retrospective nature of this study.All necessary patient/participant consent has been obtained and the appropriate
institutional forms have been archived.YesI understand that all clinical trials and any other prospective interventional
studies must be registered with an ICMJE-approved registry, such as ClinicalTrials.gov. I confirm that any such study
reported in the manuscript has been registered and the trial registration ID is provided (note: if posting a prospective
study registered retrospectively, please provide a statement in the trial ID field explaining why the study was not
registered in advance).Yes I have followed all appropriate research reporting guidelines and uploaded the relevant
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EQUATOR Network research reporting checklist(s) and other pertinent material as supplementary files, if
applicable.YesThe data that support the findings of this study are available from the corresponding author upon
reasonable request.
URL: http://medrxiv.org/content/early/2021/01/20/2021.01.17.21249878.abstract
DOI: 10.1101/2021.01.17.21249878
25. Vassiliou AG, Keskinidou C, Jahaj E, et al. ICU Admission Levels of Endothelial Biomarkers as Predictors of
Mortality in Critically Ill COVID-19 Patients. Cells. 2021;10(1):19. DOI: 10.3390/cells10010186
ABSTRACT: Endotheliopathy is suggested to be an important feature of COVID-19 in hospitalized patients. To
determine whether endotheliopathy is involved in COVID -19-associated mortality, markers of endothelial damage
were assessed in critically ill COVID-19 patients upon intensive care unit (ICU) admission. Thirty-eight critically ill
COVID-19 patients were included in this observational study, 10 of whom died in the ICU. Endothelial biomarkers,
including soluble (s)E-selectin, sP-selectin, angiopoietin 1 and 2 (Ang-1 and Ang-2, respectively), soluble intercellular
adhesion molecule 1 (sICAM-1), vascular endothelial growth factor (VEGF), soluble vascular endothelial (VE)-cadherin,
and von Willebrand factor (vWf), were measured upon ICU admission. The ICU cohort was subsequently divid ed into
survivors and non-survivors; Kaplan-Meier analysis was used to explore associations between biomarkers and survival,
while receiver operating characteristic (ROC) curves were generated to determine their potential prognostic value. sE selectin, sP-selectin, Ang-2, and sICAM-1 were significantly elevated in ICU non -survivors compared to survivors, and
also associated with a higher mortality probability in the Kaplan -Meier analysis. The prognostic values of sE-selectin,
Ang-2, and sICAM-1 from the generated ROC curves were greater than 0.85. Hence, we conclude that in our cohort,
ICU non-survivors had higher levels of specific endothelial markers compared to survivors. Elevated levels of these
markers upon ICU admission could possibly predict mortality in COVID-19.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33477776
DOI: 10.3390/cells10010186
26. Yildiz H, Yombi JC, Castanares-Zapatero D. Validation of a risk score to predict patients at risk of critical
illness with COVID-19. Infectious Diseases. 2021;53(1):78-80.
URL:: https://www.tandfonline.com/doi/abs/10.1080/23744235.2020.1823469
27. Ahlstrand E, Cajander S, Cajander P, et al. Visual Scoring of Chest CT at Hospital Admission Predicts
Hospitalization Time and Intensive Care Admission in Covid-19. medRxiv. 2020:2020.10.30.20222471. DOI:
10.1101/2020.10.30.20222471
ABSTRACT: Background The extent and character of lung involvement on chest computerized tomography (CT) have
a prognostic value in covid-19 but there is lack of consensus on how to assess and stag e CT features. A scoring
system of lung involvement in covid-19, Örebro covid-19 Scale (ÖCoS) was implemented in clinical routine on April 1
2020 in Örebro Region, Sweden. The ÖCoS-severity score measures the extent of lung involvement while ÖCoS temporal stage characterizes the parenchymal involvement. The objective of the present study was to evaluate the
ÖCoS scores in relation to clinical outcome of covid -19.Methods Population based study including data from all
hospitalized patients with covid-19 in Örebro Region during March to July 2020. Chest CT scores at the time of
hospital admission and ICU admission were analyzed in relation to hospital and intensive care unit (ICU) length of
stay, time to ICU admission and admission to ICU or death.Findings In t he 381 included patients, there was a close
correlation of the ÖCoS-severity score on admittance to hospital and the hospital length of stay. The ÖCoS -severity
score on hospital admittance was a strong predictor for both a severe outcome in regards to ICU admittance or death
and the time to ICU admittance. On admittance to ICU, both ÖCoS -severity score and temporal stage were correlated
with the ICU length of stay.Interpretation Chest CT visual scoring on admission to hospital predicts the clinical course
in covid-19 pneumonia.Funding This work was supported by the Örebro Region, Sweden.Competing Interest
StatementThe authors have declared no competing interest.Funding StatementThis work was supported by the
Örebro Region, Sweden.Author DeclarationsI confirm all relevant ethical guidelines have been followed, and any
necessary IRB and/or ethics committee approvals have been obtained.YesThe details of the IRB/oversight body that
provided approval or exemption for the research described are given below:The Swedish Ethical Review Authority
approved the study protocol and waived the informed consent requirement for this retrospective study, reference
number 2020-02515.All necessary patient/participant consent has been obtained and the appropriate institutional
forms have been archived.YesI understand that all clinical trials and any other prospective interventional studies must
be registered with an ICMJE-approved registry, such as ClinicalTrials.gov. I confirm that any such study reported in the
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manuscript has been registered and the trial registration ID is provided (note: if posting a prospective study registered
retrospectively, please provide a statement in the trial ID field explaining why the study was not registered in
advance).YesI have followed all appropriate research reporting guidelines and uploaded the relevant EQUATOR
Network research reporting checklist(s) and other pertinent material as supplementary files, if applicable.YesNot
available according to IRB decision.
URL: http://medrxiv.org/content/early/2020/11/03/2020.10.30.20222471.abstract
DOI: 10.1101/2020.10.30.20222471
28. Al Hassan H, Cocks E, Jesani L, et al. Clinical Risk Prediction Scores in Coronavirus Disease 2019: Beware of
Low Validity and Clinical Utility. Crit Care Explor. 2020;2(10):e0253. DOI: 10.1097/CCE.0000000000000253
ABSTRACT: Several risk stratification tools were developed to predict disease progression in coronavirus disease
2019, with no external validation to date. We attempted to validate three previously published risk -stratification tools
in a multicenter study. Primary outcome was a composite outcome of development of severe coronavirus disease
2019 disease leading to ICU admission o r death censored at hospital discharge or 30 days. We collected data from
169 patients. Patients were 73 years old (59-82 yr old), 66 of 169 (39.1%) were female, 57 (33.7%) had one
comorbidity, and 80 (47.3%) had two or more comorbidities. Area under the r eceiver operating characteristic curve
(95% CI) for the COVID-GRAM score was 0.636 (0.550-0.722), for the CALL score 0.500 (0.411-0.589), and for the
nomogram 0.628 (0.543-0.714).
URL: https://ww w.ncbi.nlm.nih.gov/pubmed/33134944
DOI: 10.1097/CCE.0000000000000253
29. Alabyad D, Rangaraju S, Liu M, et al. Markers Of Coagulation And Hemostatic Activation Identify COVID 19 Patients At High Risk For Thrombotic Events, ICU Admission and Intubation. medRxiv.
2020:2020.10.04.20206540. DOI: 10.1101/2020.10.04.20206540
ABSTRACT: Background Coronavirus disease 2019 (COVID-19) has been associated with a coagulopathy giving rise to
venous and arterial thrombotic events. The objective of our study was to determine whether markers of coagulation
and hemostatic activation (MOCHA) on admission could identify COVID-19 patients at risk for thrombotic events and
other complications.Methods COVID-19 patients admitted to a tertiary academic healthcare system from April 3, 2020
to July 31, 2020 underwent standardized admission testing of MOCHA profile parameters (plasma d-dimer,
prothrombin fragment 1.2, thrombin-antithrombin complex, and fibrin monomer) with abnormal MOCHA defined as
≥ 2 markers above the reference. Prespecified thrombotic endpoints included deep vein thrombosis, pulmona ry
embolism, myocardial infarction, ischemic stroke, and access line thrombosis; other complications included ICU
admission, intubation and mortality. We excluded patients on anticoagulation therapy prior to admission and those
who were pregnant.Results Of 276 patients (mean age 59 ± 6.4 years, 47% female, 62% African American race) who
met study criteria, 45 (16%) had a thrombotic event. Each coagulation marker on admission was independently
associated with a vascular endpoint (p&amp;lt;0.05). Admission MO CHA with ≥ 2 abnormalities (n=203, 74%) was
associated with in-hospital vascular endpoints (OR 3.3, 95% CI 1.2-8.8), as were admission D-dimer ≥ 2000 ng/mL (OR
3.1, 95% CI 1.5-6.6), and admission D-dimer ≥ 3000 ng/mL (OR 3.6, 95% CI 1.6-7.9). However, only admission MOCHA
with ≥ 2 abnormalities was associated with ICU admission (OR 3.0, 95% CI 1.7 -5.2) and intubation (OR 3.2, 95% CI 1.66.4), while admission D-dimer ≥2000 ng/mL and admission D-dimer ≥ 3000 ng/mL were not associated. MOCHA and
D-dimer cutoffs were not associated with mortality. Admission MOCHA with &amp;lt;2 abnormalities (26% of the
cohort) had a sensitivity of 88% and negative predictive value of 93% for a vascular endpoint.Conclusions Admission
MOCHA with ≥ 2 abnormalities identified COVID-19 patients at increased risk of ICU admission and intubation during
hospitalization more effectively than isolated admission D -dimer measurement. Admission MOCHA with &amp;lt;2
abnormalities identified a subgroup of patients at low risk for vascular even ts. Our results suggest that an admission
MOCHA profile can be useful to risk-stratify COVID-19 patients.Competing Interest StatementDr. Nahab has a patent
on the use of the MOCHA profile to guide medical treatment in cardiovascular disease and stroke.Fund ing
StatementNo external funding was received for this study.Author DeclarationsI confirm all relevant ethical guidelines
have been followed, and any necessary IRB and/or ethics committee approvals have been obtained.YesThe details of
the IRB/oversight body that provided approval or exemption for the research described are given below:The Emory
University IRB approved this study.All necessary patient/participant consent has been obtained and the appropriate
institutional forms have been archived.YesI understand that all clinical trials and any other prospective interventional
studies must be registered with an ICMJE-approved registry, such as ClinicalTrials.gov. I confirm that any such study
reported in the manuscript has been registered and the trial registration ID is provided (note: if posting a prospective
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study registered retrospectively, please provide a statement in the trial ID field explaining why the study was not
registered in advance).YesI have followed all appropriate research reporting guideline s and uploaded the relevant
EQUATOR Network research reporting checklist(s) and other pertinent material as supplementary files, if
applicable.YesAll data is available for approved requests made to the corresponding author.
URL: http://medrxiv.org/content/early/2020/10/06/2020.10.04.20206540.abstract
DOI: 10.1101/2020.10.04.20206540
30. Alahmad B, Al-Shammari AA, Bennakhi A, et al. Fasting Blood Glucose and COVID-19 Severity:
Nonlinearity Matters. Diabetes Care. 2020;43(12):3113 -6. DOI: 10.2337/dc20-1941
ABSTRACT: OBJECTIVE: Fasting blood glucose (FBG) could be an independent predict or for coronavirus disease 2019
(COVID-19) morbidity and mortality. However, when included as a predictor in a model, it is conventionally modeled
linearly, dichotomously, or categorically. We comprehensively examined different ways of modeling FBG to asse ss the
risk of being admitted to the intensive care unit (ICU). RESEARCH DESIGN AND METHODS: Utilizing COVID -19 data
from Kuwait, we fitted conventional approaches to modeling FBG as well as a nonlinear estimation using penalized
splines. RESULTS: For 417 patients, the conventional linear, dichotomous, and categorical approaches to modeling
FBG missed key trends in the exposure-response relationship. A nonlinear estimation showed a steep slope until
about 10 mmol/L before flattening. CONCLUSIONS: Our result s argue for strict glucose management on admission.
Even a small incremental increase within the normal range of FBG was associated with a substantial increase in risk of
ICU admission for COVID-19 patients.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33051331
DOI: 10.2337/dc20-1941
31. Aleva FE, van Mourik L, Broeders M, et al. COVID-19 in critically ill patients in North Brabant, the
Netherlands: Patient characteristics and outcomes. J Crit Care. 2020;60:111-5. DOI: 10.1016/j.jcrc.2020.08.001
ABSTRACT: PURPOSE: Since the SARS-CoV-2 pandemic, countries are overwhelmed by critically ill Coronavirus
disease 2019 (COVID-19) patients. As ICU capacity becomes limited we characterized critically ill COV ID-19 patients in
the Netherlands. METHODS: In this case series, COVID-19 patients admitted to the ICU of the Jeroen Bosch Hospital
were included from March 9 to April 7, 2020. COVID-19 was confirmed by a positive result by a RT-PCR of a specimen
collected by nasopharyngeal swab. Clinical data were extracted from medical records. RESULTS: The mean age of the
50 consecutively included critically ill COVID-19 patients was 65 +/- 10 years, the mean BMI was 29 +/- 4.7 and 66%
were men. Seventy-eight percent of patients had >/=1 comorbidity, 34% had hypertension. Ninety-six percent of
patients required mechanical ventilation and 80% were ventilated in prone position. Venous thromboembolism was
recognized in 36% of patients. Seventy-four percent of patients survived and were successfully discharged from the
ICU, the remaining 26% died (median follow up 86 days). The length of invasive ventilation in survivors was 15 days
(IQR 12-31). CONCLUSIONS: The survival rate of COVID-19 critically ill patients in our population is considerably
better than previously reported. Thrombotic complications are commonly found and merit clinical attention. TRIAL
REGISTRATION NUMBER: NL2020.07.04.01.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32799179
DOI: 10.1016/j.jcrc.2020.08.001
32. Alle S, Siddiqui S, Kanakan A, et al. COVID-19 Risk Stratification and Mortality Prediction in Hospitalized
Indian Patients. medRxiv. 2020:2020.12.19.20248524. DOI: 10.1101/2020.12.19.20248524
ABSTRACT: The clinical course of coronavirus disease 2019 (COVID-19) infection is highly variable with the vast
majority recovering uneventfully but a small fraction progressing to severe disease and death. Appropriate and timely
supportive care can reduce mortality and it is critical to evolve better patient risk stratification based on simple clinical
data, so as to perform effective triage during strains on the healthcare infrastructure. This study presents risk
stratification and mortality prediction models based on usual clinical data from 544 COVID-19 patients from New
Delhi, India using machine learning methods. An XGboost classifier yielded the best performance on risk stratification
(F1 score of 0.81). A logistic regression model yielded the best p erformance on mortality prediction (F1 score of 0.71).
Significant biomarkers for predicting risk and mortality were identified. Examination of the data in comparison to a
similar dataset with a Wuhan cohort of 375 patients was undertaken to understand the much lower mortality rates in
India and the possible reasons thereof. The comparison indicated higher survival rate in the Delhi cohort even when
patients had similar parameters as the Wuhan patients who died. Steroid administration was very frequent in D elhi
patients, especially in surviving patients whose biomarkers indicated severe disease. This study helps in identifying the
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high-risk patient population and suggests treatment protocols that may be useful in countries with high mortality
rates.Competing Interest StatementThe authors have declared no competing interest.Funding StatementThis COVID
project was funded by Intel Corp as part of its Pandemic Response Technology Initiative (PRTI) [40]. The Project from
IGIB side was funded by CSIR (MLP-2005) and Fondation Botnar (CLP-0031). Authors also acknowledge Dr. Mitali
Mukerji for facilitating collaboration with the clinical partner. PKV and UDP also thank DST-SERB for support
(CVD/2020/000343).Author DeclarationsI confirm all relevant ethical guidelines h ave been followed, and any
necessary IRB and/or ethics committee approvals have been obtained.YesThe details of the IRB/oversight body that
provided approval or exemption for the research described are given below:The study was approved by the Max
Super Speciality Hospital and CSIR IGIB Ethics Committees.All necessary patient/participant consent has been
obtained and the appropriate institutional forms have been archived.YesI understand that all clinical trials and any
other prospective interventional studies must be registered with an ICMJE-approved registry, such as
ClinicalTrials.gov. I confirm that any such study reported in the manuscript has been registered and the trial
registration ID is provided (note: if posting a prospective study registered retro spectively, please provide a statement
in the trial ID field explaining why the study was not registered in advance).YesI have followed all appropriate research
reporting guidelines and uploaded the relevant EQUATOR Network research reporting checklist(s) and other pertinent
material as supplementary files, if applicable.YesThe datasets analyzed and generated during the current study would
be made public once the manuscript is accepted.
URL: http://medrxiv.org/content/early/2020/12/22/2020.12.19.20248524.abstract
DOI: 10.1101/2020.12.19.20248524
33. Allenbach Y, Saadoun D, Maalouf G, et al. Development of a multivariate prediction model of intensive
care unit transfer or death: A French prospective cohort study of hospitalized COVID-19 patients. PLoS One.
2020;15(10):e0240711. DOI: 10.1371/journal.pone.0240711
ABSTRACT: Prognostic factors of coronavirus disease 2019 (COVID -19) patients among European population are
lacking. Our objective was to identify early prognostic factors upon admission to optimize the management of
COVID-19 patients hospitalized in a medical ward. This French single -center prospective cohort study evaluated 152
patients with positive severe acute respiratory syndrome coronavirus 2 real-time reverse transcriptase-polymerase
chain reaction assay, hospitalized in the Internal Medicine and Clinical Immunology Department, at Pitie -Salpetriere's
Hospital, in Paris, France, a tertiary care university hos pital. Predictive factors of intensive care unit (ICU) transfer or
death at day 14 (D14), of being discharge alive and severe status at D14 (remaining with ventilation, or death) were
evaluated in multivariable logistic regression models; models' performan ces, including discrimination and calibration,
were assessed (C-index, calibration curve, R2, Brier score). A validation was performed on an external sample of 132
patients hospitalized in a French hospital close to Paris, in Aulnay-sous-Bois, Ile-de-France. The probability of ICU
transfer or death was 32% (47/147) (95% CI 25-40). Older age (OR 2.61, 95% CI 0.96-7.10), poorer respiratory
presentation (OR 4.04 per 1-point increment on World Health Organization (WHO) clinical scale, 95% CI 1.76 -9.25),
higher CRP-level (OR 1.63 per 100mg/L increment, 95% CI 0.98-2.71) and lower lymphocytes count (OR 0.36 per
1000/mm3 increment, 95% CI 0.13-0.99) were associated with an increased risk of ICU requirement or death. A 9 point ordinal scale scoring system defined lo w (score 0-2), moderate (score 3-5), and high (score 6-8) risk patients,
with predicted respectively 2%, 25% and 81% risk of ICU transfer or death at D14. Therefore, in this prospective cohort
study of laboratory-confirmed COVID-19 patients hospitalized in a medical ward in France, a simplified scoring system
at admission predicted the outcome at D14.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33075088
DOI: 10.1371/journal.pone.0240711
34. An C, Oh HC, Chang JH, et al. Early triage of patients diagnosed with COVID-19 based on predicted
prognosis: A Korean national cohort study. 2020.
URL: https://assets.researchsquare.com/files/rs-111088/v1_stamped.pdf
35. Bai X, Fang C, Zhou Y, et al. Deep learning for predicting COVID-19 malignant progression. medRxiv.
2020:2020.03.20.20037325. DOI: 10.1101/2020.03.20.20037325
ABSTRACT: As COVID-19 is highly infectious, many patients can simultaneously flood into hospitals for diagnosis and
treatment, which has greatly challenged public medical systems. Treatment priority is often determined by the
symptom severity based on first assessment. However, clinical observatio n suggests that some patients with mild
symptoms may quickly deteriorate. Hence, it is crucial to identify patient early deterioration to optimize treatment
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strategy. To this end, we develop an early-warning system with deep learning techniques to predict COVID-19
malignant progression. Our method leverages clinical data and CT scans of outpatients and achieves an AUC of 0.920
in the single-center study and an average AUC of 0.874 in the multicenter study. Moreover, our model automatically
identifies crucial indicators that contribute to the malignant progression, including Troponin, Brain natriuretic peptide,
White cell count, Aspartate aminotransferase, Creatinine, and Hypersensitive C -reactive protein.Competing Interest
StatementThe authors have declared no competing interest.Funding StatementThis work was supported by National
Key R&amp;amp;D Program of China (No. 2018YFB1004600), HUST COVID -19 Rapid Response Call (No.
2020kfyXGYJ093, No. 2020kfyXGYJ094), National Natural Science Foundation of China (No.6 1703049, No.
81401390).Author DeclarationsAll relevant ethical guidelines have been followed; any necessary IRB and/or ethics
committee approvals have been obtained and details of the IRB/oversight body are included in the manuscript.YesAll
necessary patient/participant consent has been obtained and the appropriate institutional forms have been
archived.YesI understand that all clinical trials and any other prospective interventional studies must be registered
with an ICMJE-approved registry, such as ClinicalTrials.gov. I confirm that any such study reported in the manuscript
has been registered and the trial registration ID is provided (note: if posting a prospective study registered
retrospectively, please provide a statement in the trial ID field explaini ng why the study was not registered in
advance).Yes I have followed all appropriate research reporting guidelines and uploaded the relevant EQUATOR
Network research reporting checklist(s) and other pertinent material as supplementary files, if applicable.YesThe
corresponding author had full access to all data and the final responsibility to submit for publication.
URL: http://medrxiv.org/content/early/2020/09/12/2020.03.20.20037325.abstract
DOI: 10.1101/2020.03.20.20037325
36. Batllés PC, Cerdá-Alberich L, Fonfría-Esparcia C, et al. Development of Severity and Mortality Prediction
Models for COVID-19 Patients at Emergency Department Including the Chest X-Ray. 2020.
URL: https://assets.researchsquare.com/files/rs-88282/v1/537d4123-79fd-4a7a-b644-03e4ae098244.pdf
37. Beals J, Barnes J, Durand D, et al. Identification on Admission of COVID-19 Patients at Risk of Subsequent
Rapid Clinical Deterioration. medRxiv. 2020:2020.08.13.20171751. DOI: 10.1101/2020.08.13.20171751
ABSTRACT: Introduction: Recent localized surges in COVID-19 cases have resulted in the hospitals serving those
areas being overwhelmed. In such cases, the ability to rapidly and objectively determine a patient&#039;s acuity and
predict near-term care needs is a major challenge. At issue is the clinician&#039;s ability to correctly identify patient s
at risk for subsequent rapid clinical deterioration. Data -driven tools that can support such determinations in real -time
may be a valuable adjunct to clinician judgement during COVID -19 surges. Objective: To assess the effectiveness of
the Rothman Index (RI) predictive model in distinguishing the risk of subsequent deterioration or elevated care needs
among hospitalized COVID-19 patients at the time of hospital admission. Methods: We evaluated the initial RI score
on admission to predict COVID-19 patient risk for 216 COVID-19 patients discharged from March 21st to June 7th,
2020 at Sinai LifeBridge Hospital and 1,453 COVID-19 patients discharged from any of Yale New Haven Health
System&#039;s Yale New Haven, Bridgeport, and Greenwich hospitals from April 1 st to April 28th, 2020. In -hospital
mortality as a function of age and RI on admission for COVID -19 and non-COVID-19 patients were compared. AUC
values using each COVID-19 patient&#039;s initial RI on admission to predict in -hospital mortality, mechanical
ventilation, and ICU utilization were computed, as were precision and recall for mortality prediction at specific RI
thresholds. Results: The RI computed at the time of admission provides a high degree of objective discrimination to
differentiate the COVID-19 population into high and low risk populations at the outset of hospitalization. The high
risk segment based on initial RI constitutes 20-30% of the COVID-19 positive population with mortality rates from 4050%. The low risk segment based on initial RI constitutes 40%-55% of the population with mortality rates ranging
from 1%-8%. Of note is that COVID-19 patients who present with heightened but generally unremarkable acuity can
be identified early as having considerably elevated risk for subsequent physiological deterioration. Conclusion:
COVID-19 patients exhibit elevated mortality rates compared to non -COVID-19 medical service patients and may be
subject to rapid deterioration following hospital admission. A lack of predictive indicators for identifying patients at
high risk of subsequent deterioration or death can pose a challenge to clinicians. The RI has excellent performance
characteristics when stratifying risk among COVID-19 patients at the time of admission. The RI can assist clinicians in
real-time with a high degree of objective discrimination by segmenting the COVID -19 population into high and low
risk populations. This supports rapid and optimal patient bed assignment and resource allocation.Competing Interest
StatementJ. Beals, K. Belk, and M. Rothman are employees of PeraHealth, Inc. and J. Beals and M. Rothman are equity
owners of PeraHealth, Inc.Funding StatementNo third party funding was received.Author DeclarationsI confirm all

Evidence Search Report: EOC012001-01 ESR

17

relevant ethical guidelines have been followed, and any necess ary IRB and/or ethics committee approvals have been
obtained.YesThe details of the IRB/oversight body that provided approval or exemption for the research described are
given below:This research was approved by both the Sinai LifeBridge Hospital and Yale New Haven Health Bridgeport
Hospital Institutional Review Boards.All necessary patient/participant consent has been obtained and the appropriate
institutional forms have been archived.YesI understand that all clinical trials and any other prospective interv entional
studies must be registered with an ICMJE-approved registry, such as ClinicalTrials.gov. I confirm that any such study
reported in the manuscript has been registered and the trial registration ID is provided (note: if posting a prospective
study registered retrospectively, please provide a statement in the trial ID field explaining why the study was not
registered in advance).Yes I have followed all appropriate search reporting guidelines and uploaded the relevant
EQUATOR Network research reporting checklist(s) and other pertinent material as supplementary files, if
applicable.YesThis work entailed an IRB approved study of retrospective data.
URL: http://medrxiv.org/content/early/2020/08/14/2020.08.13.20171751.abstract
DOI: 10.1101/2020.08.13.20171751
38. Bedock D, Bel Lassen P, Mathian A, et al. Prevalence and severity of malnutrition in hospitalized COVID -19
patients. Clin Nutr ESPEN. 2020;40:214-9. DOI: 10.1016/j.clnesp.2020.09.018
ABSTRACT: BACKGROUND & AIMS: Nutritional knowledge in patients with SARS -Cov2 infection (COVID-19) is
limited. Our objectives were: i) to assess malnutrition in hospitalized COVID -19 patients, ii) to investigate the links
between malnutrition and disease severity at admission, iii) to study the impact of malnutrition on clinical outcomes
such as transfer to an intensive care unit (ICU) or death. METHODS: Consecutive patients hospitalized in a medicine
ward at a university hospital w ere included from March 21st to April 24th 2020 (n = 114, 60.5% males, age: 59.9 +/15.9 years). Nutritional status was defined using Global Leadership Initiative on Malnutrition (GLIM) criteria. Clinical,
radiological and biological characteristics of CO VID-19 patients were compared according to the presence of
malnutrition. Logistic regression was used to assess associations between nutritional parameters and unfavourable
outcomes such as transfer to intensive care unit (ICU) or death. RESULTS: The overa ll prevalence of malnutrition was
42.1% (moderate: 23.7%, severe: 18.4%). The prevalence of malnutrition reached 66.7% in patients admitted from ICU.
No significant association was found between nutritional status and clinical signs of COVID -19. Lower albumin levels
were associated with a higher risk of transfer to ICU (for 10 g/l of albumin, OR [95%CI]: 0.31 [0.1; 0.7]; p < 0.01) and
this association was independent of age and CRP levels. CONCLUSIONS: COVID -19 in medical units dedicated to non intensive care is associated with a high prevalence of malnutrition, especially for patients transferred from ICU. These
data emphasize the importance of early nutritional screening in these patients to adapt management accordingly.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33183539
DOI: 10.1016/j.clnesp.2020.09.018
39. Bellos I, Lourida P, Argyraki A, et al. Development of a novel risk score for the prediction of critical illness
amongst COVID-19 patients. International Journal of Clinical Practice. 2020.
ABSTRACT: Objectives: Coronavirus disease-19 (COVID-19) is associated with various clinical manifestations, ranging
from asymptomatic infection to critical illness. The aim of this study is to evaluate the clinical and laboratory
characteristics of hospitalised COVID-19 patients and construct a predictive model for the discrimination of patients
at risk of disease progression. Method(s): A single-centre cohort study was conducted including consecutively
patients with COVID-19. Demographic, clinical and laboratory findings were prospectively collected at admission. The
primary outcome of interest was the intensive care unit admission. A risk model was constructed by applying a Cox's
proportional hazard's model with elastic net penalty. Its diagnostic performance was assessed by receiver operating
characteristic analysis and was compared with conventional pneumonia severity scores. Result(s): From a total of 67
patients 15 progressed to critical illness. The risk score included patients' gender, presence of hypertension and
diabetes mellitus, fever, shortness of breath, serum glucose, aspartate aminotransferase, lactate dehydrogenase, C reactive protein and fibrinogen. Its predictive accuracy was estimated to be high (area under the curve: 97.1%),
performing better than CURB -65, CRB-65 and PSI/PORT scores. Its sensitivity and specificity were estimated to be
92.3% and 93.3%, respectively, at the optimal threshold of 1.6. Conclusion(s): A10 -variable risk score was constructed
based on clinical and laboratory characteristics in order to predict critical illness amongst hosp italised COVID-19
patients, achieving better discrimination compared with traditional pneumonia severity scores. The proposed risk
model should be externally validated in independent cohorts in order to ensure its prognostic efficacy. Copyright ©
2020 John Wiley & Sons Ltd
URL: http://ovidsp.ovid.com/ovidweb.cgi?T=JS&CSC=Y&NEWS=N&PAGE=fulltext&D=emexc&AN=2007654565
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40. Bhasin A, Bregger M, Kluk M, et al. The Presence of Ambulatory Hypoxia as an Early Predictor of Moderate
to Severe COVID-19 Disease. medRxiv. 2020:2020.12.14.20248209. DOI: 10.1101/2020.12.14.20248209
ABSTRACT: Background The importance of ambulatory hypoxia without resting hypoxia in CO VID-19 is unknown.
Ambulatory hypoxia without resting hypoxia may help objectively identify high -risk patients hospitalized with COVID19. Interventions may be initiated earlier with sufficient lead-time between development of ambulatory hypoxia and
other outcome measures.Methods We performed a retrospective study of adult patients hospitalized with COVID -19
from March 1, 2020 to October 30, 2020 in ten hospitals in an integrated academic medical system in the Chicagoland
area. We analyzed patients who had daily ambulatory oximetry measurements, excluding patients who had first
ambulatory oximetry measurements after the use of oxygen therapies (nasal cannula or advanced oxygen therapies).
We determined the association of ambulatory hypoxia without resting hypoxia with the eventual need for nasal
cannula or advanced oxygen therapies (defined as high flow nasal cannula, Bi -PAP, ventilator, or extracorporeal
membrane oxygenation). We also calculated the time between development of ambulatory hypoxia and the need for
oxygen therapies.Results Of 531 patients included in the study, 132 (24.9%) had ambulatory hypoxia. Presence of
ambulatory hypoxia was strongly associated with subsequent use of nasal cannula (OR 4.8, 95% CI 2.8 – 8.4) and
advanced oxygen therapy (IRR 7.7, 95% CI 3.4 – 17.5). Ambulatory hypoxia preceded nasal cannula use by a median
12.5 hours [IQR 3.25, 29.25] and advanced oxygenation therapies by 54 hours [IQR 25, 82].Conclusion Ambulatory
hypoxia without resting hypoxia may serve as an early, non -invasive physiologic marker for the likelihood of
developing moderate to severe COVID-19 and help clinicians triage patients and initiate earlier
interventions.Competing Interest StatementThe authors have declared no competing interest.Funding StatementNo
external funding was received for this study.Author DeclarationsI confirm all relevant ethical guidelines have been
followed, and any necessary IRB and/or ethics committee approvals have been obtained.YesThe details of the
IRB/oversight body that provided approval or exemption for the research described are given below:Northwestern
University IRBAll necessary patient/participant consent has been obtained and the appropriate institutional forms
have been archived.YesI understand that all clinical trials and an y other prospective interventional studies must be
registered with an ICMJE-approved registry, such as ClinicalTrials.gov. I confirm that any such study reported in the
manuscript has been registered and the trial registration ID is provided (note: if post ing a prospective study registered
retrospectively, please provide a statement in the trial ID field explaining why the study was not registered in
advance).YesI have followed all appropriate research reporting guidelines and uploaded the relevant EQUATOR
Network research reporting checklist(s) and other pertinent material as supplementary files, if applicable.YesThe data
is available is available for review upon reasonable request
URL: http://medrxiv.org/content/early/2020/12/19/2020.12.14.20248209.abstract
DOI: 10.1101/2020.12.14.20248209
41. Bi X, Su Z, Yan H, et al. Prediction of severe illness due to COVID-19 based on an analysis of initial
Fibrinogen to Albumin Ratio and Platelet count. Platelets. 2020:1-6.
URL: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7212543/
42. Birben B, Birben OD, Akin T, et al. Efficacy of the delta neutrophil index in predicting 30-day mortality in
COVID-19 patients requiring intensive care. Int J Clin Pract. 2020:e13970. DOI: 10.1111/ijcp.13970
ABSTRACT: OBJECTIVES: Coronavirus-19 is a rapidly progressing disease that can result in mortality. We aimed to
evaluate the efficacy of the delta neutrophil index in predicting mortality in intensive care patients diagnosed with
Coronavirus-19. MATERIALS AND METHODS: Patients with a positive polymerase chain reaction test and/or computed
tomography findings compatible with the disease were included in the study. The demographic characteristics of the
patients, polymerase chain reaction test results, chest computed tomography findings, blood paramet ers at the time
of presentation, 30-day mortality, and the number of days in the intensive care unit were assessed. RESULTS: Of the
388 patients receiving intensive care, 220 (56.7%) were men and 168 (43.3%) were women. The mean age was 70 +/ 15 years. The evaluation of mortality, 264 (68%) of the patients survived and 124 (32%) died. The delta neutrophil
index, neutrophil lymphocyte ratio, lactate, interleukin -6 and C-reactive protein values were statistically significantly
higher and the lymphocyte value was significantly lower in the mortality group (P = .003, .034, .000, .002, .000 and
.024, respectively). In the receiver operating characteristic curve analysis, the area under the curve values of the delta
neutrophil index, lymphocyte, neutrophil lympho cyte ratio, lactate, interleukin-6 and C-reactive protein levels in
predicting mortality were 0.718, 0.416, 0.628, 0.585, 0.701 and 0.684, respectively. CONCLUSION: We consider that the
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delta neutrophil index can be used as an effective prognostic paramete r to show intensive care mortality in patients
with Coronavirus-19.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33368905
DOI: 10.1111/ijcp.13970
43. Biscarini S, Colaneri M, Ludovisi S, et al. The obesity paradox: Analysis from the SMAtteo COvid -19
REgistry (SMACORE) cohort. Nutr Metab Cardiovasc Dis. 2020;30(11):1920-5. DOI:
10.1016/j.numecd.2020.07.047
ABSTRACT: BACKGROUND AND AIMS: Obesity has been suggested as a possible risk factor for a more severe course
of COVID-19; however, conclusive evidence is lacking and few studies have investigated the role of BMI as a risk factor
for admission to intensive care unit (ICU) and mortality. We retrospectively analyzed a COVID-19 cohort recruited
during the first 40 days of the epidemic in Italy. We examined the association between obesity and 30 -day mortality,
admission to ICU, mortality and length of hospital stay in patients with COVID -19. METHODS AND RESULTS:
Demographic, clinical and outcome data were retrospectively analyzed in 331 patients with COVID -19 admitted to
hospital between 21 February and 31 March 2020. The predictive effect of obesity on mortality was assessed using a
Cox proportional-hazard regression model, its effect on ICU admission and mortality in the ICU using logistic
regressions, and its effect on length of hospital stay using a linear regression. Seventy-four of 331 patients had a BMI
>/=30 kg/m(2). Among obese patients, 21 (28.4%) required admission in ICU and 25 died (33.8%). After controlling
for sex, age, comorbidities and clinical data, obesity was not significantly associated with mortality, mortality in ICU
and length of hospital stay. The effect of obesity on ICU admission remained significant after controlling for sex, age,
interstitial lung disease, heart disease and serum C-reactive protein. CONCLUSIONS: Obese patients with COVID -19
were more likely to be admitted to ICU than non -obese patients. However, there were no sig nificant differences in
mortality between the two groups.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32988724
DOI: 10.1016/j.numecd.2020.07.047
44. Bisso IC, Huespe I, Lockhart C, et al. Clinical characteristics of critically ill patients with COVID-19. medRxiv.
2020:2020.12.09.20246413. DOI: 10.1101/2020.12.09.20246413
ABSTRACT: Objective Describe the clinical and respiratory characteristics of critical patients with coronavirus disease
2019 (COVID-19).Design Observational and retrospective study over 6 months.Setting Intensive care unit (ICU) of a
high complexity hospital in Buenos Aires, Argentina.Patients Patients older than 18 years with laboratory -confirmed
COVID-19 by reverse transcriptase-polymerase chain reaction (RT-PCR) for SARS-CoV-2 were included in the
study.Variables of interest Demographic characteristics such as sex and age, comorbidities, laboratory results, imaging
results, ventilatory mechanics data, complications, and mortality were recorded.Results A total of 168 critically ill
patients with COVID-19 were included. 66% were men with a median age of 65 years (58-75. 79.7% had at least one
comorbidity. The most frequent comorbidity was arterial hypertension, affecting 52.4% of th e patients. 67.9 %
required invasive mechanical ventilation (MV), and no patient was treated with non-invasive ventilation. Most of the
patients in MV (73.7%) required neuromuscular blockade due to severe hypoxemia. 36% of patients were ventilated in
the prone position. The length of stay in the ICU was 13 days (6-24) and the mortality in the ICU was 25%.Conclusions
In this study of critical patients infected by SARS-CoV-2 in a high-complexity hospital, the majority were comorbid
elderly men, a large percen tage required invasive mechanical ventilation, and ICU mortality was 25%.Competing
Interest StatementThe authors have declared no competing interest.Funding StatementThis study did not receive any
funding.Author DeclarationsI confirm all relevant ethical g uidelines have been followed, and any necessary IRB and/or
ethics committee approvals have been obtained.YesThe details of the IRB/oversight body that provided approval or
exemption for the research described are given below:The study was approved by the H ospital Ethics Committee in
March 2019.All necessary patient/participant consent has been obtained and the appropriate institutional forms have
been archived.YesI understand that all clinical trials and any other prospective interventional studies must be
registered with an ICMJE-approved registry, such as ClinicalTrials.gov. I confirm that any such study reported in the
manuscript has been registered and the trial registration ID is provided (note: if posting a prospective study registered
retrospectively, please provide a statement in the trial ID field explaining why the study was not registered in
advance).YesI have followed all appropriate research reporting guidelines and uploaded the relevant EQUATOR
Network research reporting checklist(s) and other p ertinent material as supplementary files, if applicable.YesAll data is
available.
URL: http://medrxiv.org/content/early/2020/12/11/2020.12.09.20246413.abstract
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45. Bonadia N, Carnicelli A, Piano A, et al. Lung Ultrasound Findings Are Associated with Mortality and Need
for Intensive Care Admission in COVID-19 Patients Evaluated in the Emergency Department. Ultrasound Med
Biol. 2020;46(11):2927-37. DOI: 10.1016/j.ultrasmedbio.2020.07.005
ABSTRACT: Lung ultrasound (LUS) has recently been advocated as an accurate tool to diagnose coronavirus disease
2019 (COVID-19) pneumonia. However, reports on its use are based mainly on hypothesis studies, case reports or
small retrospective case series, while the prognostic role of LUS in COVID -19 patients has not yet been established.
We conducted a prospective study aimed at assessing the ability of LUS to predict mortality and intensive care unit
admission of COVID-19 patients evaluated in a tertiary level emergency department. Patients in our sample had a
median of 6 lung areas with pathologic findings (inter-quartile range [IQR]: 6, range: 0-14), defined as a score
different from 0. The median rate of lung areas involved was 71% (IQR: 64%, range: 0-100), while the median average
score was 1.14 (IQR: 0.93, range: 0-3). A higher rate of pathologic lung areas and a higher average score were
significantly associated with death, with an estimated difference of 40.5% (95% confidence interval [CI]: 4%-68%,
p=0.01) and of 0.47 (95% CI: 0.06-0.93, p=0.02), respectively. Similarly, the same parameters were associated with a
significantly higher risk of intensive care unit admission with estimated differences of 29% (95% CI: 8%-50%, p=0.008)
and 0.47 (95% CI: 0.05-0.93, p=0.02), respectively. Our study indicates that LUS is able to detect COVID -19 pneumonia
and to predict, during the first evaluation in the emergency department, patients at risk for intensive car e unit
admission and death.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32798003
DOI: 10.1016/j.ultrasmedbio.2020.07.005
46. Bradley P, Frost F, Tharmaratnam K, et al. Utility of established prognostic scores in COVID-19 hospital
admissions: multicentre prospective evaluation of CURB-65, NEWS2 and qSOFA. BMJ Open Respir Res.
2020;7(1). DOI: 10.1136/bmjresp-2020-000729
ABSTRACT: INTRODUCTION: The COVID-19 pandemic is ongoing, yet, due to the lack of a COVID -19-specific tool,
clinicians must use pre-existing illness severity scores for initial prognostication. However, the validity of such scores
in COVID-19 is unknown. METHODS: The North West Collaborative Organisation for Respiratory Research performed
a multicentre prospective evaluation of adult patients admitted to the hospital with confirmed COVID -19 during a 2week period in April 2020. Clinical variables measured as par t of usual care at presentation to the hospital were
recorded, including the Confusion, Urea, Respiratory Rate, Blood Pressure and Age Above or Below 65 Years (CURB 65), National Early Warning Score 2 (NEWS2) and Quick Sequential (Sepsis -Related) Organ Failure Assessment
(qSOFA) scores. The primary outcome of interest was 30-day mortality. RESULTS: Data were collected for 830 people
with COVID-19 admitted across seven hospitals. By 30 days, a total of 300 (36.1%) had died and 142 (17.1%) had been
in the intensive care unit. All scores underestimated mortality compared with pre -COVID-19 cohorts, and overall
prognostic performance was generally poor. Among the 'low -risk' categories (CURB-65 score<2, NEWS2<5 and
qSOFA score<2), 30-day mortality was 16.7%, 32.9% and 21.4%, respectively. NEWS2>/=5 had a negative predictive
value of 98% for early mortality. Multivariable logistic regression identified features of respiratory compromise rather
than circulatory collapse as most relevant prognostic variables. CONCLUSI ON: In the setting of COVID-19, existing
prognostic scores underestimated risk. The design of new prognostic tools should focus on features of respiratory
compromise rather than circulatory collapse. We provide a baseline set of variables which are relevan t to COVID-19
outcomes and may be used as a basis for developing a bespoke COVID -19 prognostication tool.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33293361
DOI: 10.1136/bmjresp-2020-000729
47. Buonamico E, Quaranta VN, Boniello E, et al. CLINICAL COURSE, RISK FACTORS FOR TRANSFER TO ICU
AND MORTALITY IN PATIENTS WITH COVID-19 AFFECTED BY ACUTE RESPIRATORY FAILURE REFERRED TO A
RESPIRATORY INTERMEDIATATE CARE UNIT. medRxiv. 2020:2020.08.19.20178350. DOI:
10.1101/2020.08.19.20178350
ABSTRACT: Introduction There are no clear guidelines as yet for the selection of patients affected by COVID -19 who
can be treated in intermediate RICU, neither shared criteria for their intubation and transfer in ICU. In the present
study we described the clinical course and risk factors for transfer to ICU and mortality of SARS -Cov-2 positive
patients affected by acute respiratory failure, hospitalized in a Respiratory Intermediate Care Unit in the south of Italy.
Methods In this retrospective, observational single centre study we evaluated 96 laboratory confirmed COVID -19
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patients affected by acute respiratory failure (ARF). We compared demographic data, laboratory data and clinical
outcomes between deceased and survived patients, aiming to identify risk factors for transfer to ICU and mortality,
and possible gender-related differences. Results Of 96 patients, 51 (53.1%) survived and 45 (46.9 %) died. Among
those who died, 23 (51.1%) deceased in RICU. Twenty-nine (30.2%) were transferred to ICU, of whom 22 (75.9%) died
in ICU. Patients affected by COPD have a higher mortality compared to patients without this comorbidity (p=0.002).
Lower baseline P/F ratio (p=0,014) and neurologic comorbidities (p=0,008) emerged as risk factors for death. Male
were younger than female patients (66 vs 80 y.o.; p=0.042). In female patients, lower peripheral blood lymphocyte
count (p=0.007) is a risk factor for death, characteristic gender -related in our sample. Female sex was a protective
parameter against transfer to ICU (p=0,036) and P/F ratio was not a significant predictor of transfer to ICU (p=0,227).
Only higher baseline CRP (p=0,034) has shown a predictive role for transfer to ICU in our sample. Patients deceased
after a transfer to ICU had younger age (p=0,000), lower median comorbidity number (p=0,000), lower D -dimer
(p=0,029) and lower prevalence of female sex (p=0,029). Discussion Mortality in our study was similar to that found in
other studies involving patients in non -invasive ventilation. In our study older age and comorbidities play as
predictors of death in COVID-19 patients. COPD, despite presenting low prevalence, is a risk factor for death, both in
men and women. In female patients chronic ischemic heart disease and congest ive heart failure are death predictors.
High CRP and lymphopenia, linked to inflammatory status, are predictors of transfer to ICU. Patients transferred to
ICU higher mortality than the others, and patients who die in ICU are mostly men, younger and have l ess
comorbidities. Baseline P/F ratio is not a good predictor of transfer to ICU, while in our sample is a sensible predictor
of death. More studies need to be performed on COVID -19 patients, in the urgency of COVID-19 pandemic
persistence.Competing Interest StatementThe authors have declared no competing interest.Funding StatementNo
funding reportedAuthor DeclarationsI confirm all relevant ethical guidelines have been followed, and any necessary
IRB and/or ethics committee approvals have been obtained.YesThe details of the IRB/oversight body that provided
approval or exemption for the research described are given below:Independent Ethical Committee of Policlinico
Hospital of Bari.All necessary patient/participant consent has been obtained and the appropriate institutional forms
have been archived.YesI understand that all clinical trials and any other prospective interventional studies must be
registered with an ICMJE-approved registry, such as ClinicalTrials.gov. I confirm that any such study reported in the
manuscript has been registered and the trial registration ID is provided (note: if posting a prospective study registered
retrospectively, please provide a statement in the trial ID field explaining why the study was not registered in
advance).Yes I have followed all appropriate research reporting guidelines and uploaded the relevant EQUATOR
Network research reporting checklist(s) and other pertinent material as supplementary files, if applicable.YesAll data
referred to the manuscript are available.
URL: http://medrxiv.org/content/early/2020/08/22/2020.08.19.20178350.abstract
DOI: 10.1101/2020.08.19.20178350
48. Cai W, Liu T, Xue X, et al. CT Quantification and Machine-learning Models for Assessment of Disease
Severity and Prognosis of COVID-19 Patients. Acad Radiol. 2020;27(12):1665-78. DOI:
10.1016/j.acra.2020.09.004
ABSTRACT: OBJECTIVE: This study was to investigate the CT quantification of COVID -19 pneumonia and its impacts
on the assessment of disease severity and the prediction of clinical outcomes in the management of COVID -19
patients. MATERIALS METHODS: Ninety-nine COVID-19 patients who were confirmed by positive nucleic acid test
(NAT) of RT-PCR and hospitalized from January 19, 2020 to February 19, 2020 were collected for this retrospective
study. All patients underwent arterial blood gas test, routine blood test, chest CT examination, and physical
examination on admission. In addition, follow-up clinical data including the disease severity, clinical treatment, and
clinical outcomes were collected for each patient. Lung volume, lesion volume, nonlesion lung volume (NLLV) (lung
volume - lesion volume), and fraction of nonlesion lung volume (%NLLV) (nonlesion lu ng volume / lung volume) were
quantified in CT images by using two U-Net models trained for segmentation of lung and COVID -19 lesions in CT
images. Furthermore, we calculated 20 histogram textures for lesions volume and NLLV, respectively. To investigate
the validity of CT quantification in the management of COVID -19, we built random forest (RF) models for the purpose
of classification and regression to assess the disease severity (Moderate, Severe, and Critical) and to predict the need
and length of ICU stay, the duration of oxygen inhalation, hospitalization, sputum NAT-positive, and patient
prognosis. The performance of RF classifiers was evaluated using the area under the receiver operating characteristic
curves (AUC) and that of RF regressors using the root-mean-square error. RESULTS: Patients were classified into three
groups of disease severity: moderate (n=25), severe (n=47) and critical (n=27), according to the clinical staging. Of
which, a total of 32 patients, 1 (1/25) moderate, 6 (6/47) severe, an d 25 critical (25/27), respectively, were admitted to
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ICU. The median values of ICU stay were 0, 0, and 12 days, the duration of oxygen inhalation 10, 15, and 28 days, the
hospitalization 12, 16, and 28 days, and the sputum NAT-positive 8, 9, and 13 days, in three severity groups,
respectively. The clinical outcomes were complete recovery (n=3), partial recovery with residual pulmonary damage
(n=80), prolonged recovery (n=15), and death (n=1). The %NLLV in three severity groups were 92.18 +/ - 9.89%, 82.94
+/- 16.49%, and 66.19 +/- 24.15% with p value <0.05 among each two groups. The AUCs of RF classifiers using hybrid
models were 0.927 and 0.929 in classification of moderate vs (severe+critical), and severe vs critical, respectively,
which were significantly higher than either radiomics models or clinical models (p < 0.05). The root -mean-square
errors of RF regressors were 0.88 weeks for prediction of duration of hospitalization (mean: 2.60 +/ - 1.01 weeks), 0.92
weeks for duration of oxygen inhalation (mean: 2.44 +/- 1.08 weeks), 0.90 weeks for duration of sputum NAT-positive
(mean: 1.59 +/- 0.98 weeks), and 0.69 weeks for stay of ICU (mean: 1.32 +/- 0.67 weeks), respectively. The AUCs for
prediction of ICU treatment and prognosis (partial recovery vs prolonge d recovery) were 0.945 and 0.960, respectively.
CONCLUSION: CT quantification and machine-learning models show great potentials for assisting decision-making in
the management of COVID-19 patients by assessing disease severity and predicting clinical outcomes.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33046370
DOI: 10.1016/j.acra.2020.09.004
49. Cao L, Zhang S, Luo X, et al. Myocardium injury biomarkers predict prognosis of critically ill coronavirus
disease 2019 (COVID-19) patients. Ann Palliat Med. 2020;9(6):4156 -65. DOI: 10.21037/apm-20-2112
ABSTRACT: BACKGROUND: The coronavirus disease 2019 (COVID-19) pandemic is a once-in-century crisis to public
health. Although the pathogen for COVID-19, the severe acute respiratory syndrome coronavirus -2 (SARS-CoV-2), has
been identified, the pandemic is still ongoing. The critically ill COVID -19 patients account for most disease-associated
death; thus, there is an urgent need to identify prognostic factors that would help determine therapeutic approaches.
METHODS: In this study, we retrospectively analyzed the clinical and laboratory findings in 100 cr itically ill COVID-19
patients in Hubei Women & Children Healthcare Hospital (Guanggu District), of whom 22 patients died in hospital,
and 78 patients survived. RESULTS: We found that age, lymphocyte count, and total bilirubin concentration were an
independent prognostic factor for critically ill COVID-19 patients. Of particular importance, we observed a significant
elevation of myocardium injury biomarkers, including CK-MB, high-sensitivity cardiac troponini I (hs-cTnI), and Mb, in
the non-survivor group. These myocardium injury biomarkers appeared to correlate with the time of survival, and two
multivariate models have suggested hs-cTnI was a novel prognostic factor with a sensitivity of 75.0% and a specificity
of 84.9%. CONCLUSIONS: Altogether, our study highlighted the prognostic significance of myocardium injury
biomarkers in critically ill COVID-19 patients. Monitoring myocardium injury biomarkers would predict patient survival
and guide therapeutic strategy.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33302676
DOI: 10.21037/apm-20-2112
50. Cao L, Zhang S, Wang E, et al. The CB index predicts prognosis of critically ill COVID-19 patients. Annals of
Translational Medicine. 2020;8 (24) (no pagination)(1654).
ABSTRACT: Background: The global outbreak of COVID-19 is a significant threat to public health. Among COVID -19
cases, critically ill patients account for most in -hospital deaths. Given the pressing clinical needs, identification of
potential prognostic factors that would assist clinicians to determine appropriate therapeutic interventions is urgently
needed. Method(s): A retrospective analysis of 171 critically ill COVID -19 patients from two medical centers in Wuhan
was conducted. The training and validation cohorts were comprised of 77 and 94 patients, respectively. Univariate and
multivariate Logistic regression analyses were used to identify independent prognostic factors, and the linear
prediction index was established and externally valida ted. Result(s): Blood urine nitrogen (BUN) and high -sensitive Creactive protein (hs-CRP) were independent factors negatively correlated with patient survival in the training cohort. A
linear prediction model, named as the CB index (hs-CRP combined with BUN), was established and logistic regression
analysis showed that this was associated with a 13% increase in death rate, with high sensitivity (86.7%) and specificity
(89.7%). Patients were then divided into a high -risk group (CB index >32) and low -risk group (CB index <32) and the
high-risk group showed a 56.3-fold risk of death compared with the low -risk group. Importantly, these findings were
readily recaptured in the validation cohort. The efficacy of the CB index in predicting prognosis in real -world patients
was then determined, which showed that patients with a higher CB index had an increased risk of death in
comparison to those with a lower CB index. Conclusion(s): The CB index may be an important prognostic factor in
critically ill COVID-19 patients. Copyright © Annals of Translational Medicine. All rights reserved.
URL: http://ovidsp.ovid.com/ovidweb.cgi?T=JS&CSC=Y&NEWS=N&PAGE=fulltext&D=emedx&AN=2010700594
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51. Carlino MV, Valenti N, Cesaro F, et al. Predictors of Intensive Care Unit admission in patients with
coronavirus disease 2019 (COVID-19). Monaldi Arch Chest Dis. 2020;90(3):15. DOI:
10.4081/monaldi.2020.1410
ABSTRACT: Italy is currently experiencing an epidemic of coronavirus disease 2019 (Covid -19). Aim of our study is to
identify the best predictors of Intensive Care Unit (ICU) admission in patients with Covid -19. We examined 28 patients
admitted to the Emergency Department (ED) and sub sequently confirmed as cases of Covid-19. Patients received, at
the admission to the ED, a diagnostic work-up including: patient history, clinical examination, an arterial blood gas
analysis (whenever possible performed on room air), laboratory blood tests , including serum concentrations of
interleukin-6 (IL-6), lung ultrasound examination and a computed tomography (CT) scan of the thorax. For each
patient, as gas exchange index through the alveolocapillary membrane, we determined the alveolar -arterial oxygen
gradient (AaDO2) and the alveolar-arterial oxygen gradient augmentation (AaDO2 augmentation). For each patient,
as measurement of hypoxemia, we determined oxygen saturation (SpO2), partial pressure of oxygen in arterial blood
(PaO2), PaO2 deficit and th e ratio between arterial partial pressure of oxygen by blood gas analysis and fraction of
inspired oxygen (P/F). Patients were assigned to ICU Group or to Non -ICU Group basing on the decision to intubate.
Areas under the curve (AUC) and receiver operating characteristic (ROC) curve were used to compare the performance
of each test in relation to prediction of ICU admission. Comparing patients of ICU Group (10 patients) with patients of
Non-ICU Group (18 patients), we found that the first were older, they ha d more frequently a medical history of
malignancy and they were more frequently admitted to ED for dyspnea. Patients of ICU Group had lower oxygen
saturation, PaO2, P/F and higher heart rate, respiratory rate, AaDO2, AaDO2 augmentation and lactate than pat ients
of Non-ICU Group. ROC curves demonstrate that age, heart rate, respiratory rate, dyspnea, lactate, AaDO2, AaDO2
augmentation, white blood cell count, neutrophil count and percentage, fibrinogen, C -reactive protein, lactate
dehydrogenase, glucose level, international normalized ratio (INR), blood urea and IL-6 are useful predictors of ICU
admission. We identified several predictors of ICU admission in patients with Covid -19. They can act as fast tools for
the early identification and timely treatment o f critical cases since their arrival in the ED.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32672430
DOI: 10.4081/monaldi.2020.1410
52. Carvalho A, Cunha R, Lima BA, et al. Chest CT imaging features of COVID-19 pneumonia: First radiological
insights from Porto, Portugal. Eur J Radiol Open. 2020;7(100294):100294. DOI: 10.1016/j.ejro.2020.100294
ABSTRACT: Introduction: The outbreak of a highly infectious respiratory disease - COVID-19 - has spread globally
and a novel type of coronavirus (SARS-CoV-2) was identified as its cause. Chest CT findings have been described as an
aid for COVID-19 diagnosis and management. We aimed to describe the CT imaging characteristics in a group of
COVID-19 patients while we also intended to assess if any of these radiological features were associated with short term prognosis. Materials and methods: CT examinations from 164 consecutive patients with at least one positive RTPCR nucleic acid assay for SARS-CoV-2 were retrospectively analyzed. Numerous CT imaging features were recorded
independently by two radiologists. Patients were grouped according to their status 14 days after the initial CT scan in
either discharged/hospitalized in a non -ICU ward (favorable prognosis group) versus deceased/admitted to an
intensive care unit (unfavorable prognosis group). Results: Ground -glass opacities (89.0 %) and consolidations (73.2
%) with multilobar involvement were the predominant imaging findings, while a nodular pattern (3.7 %) and cavitation
(1.2 %) were uncommon. Mean age was higher in the mortality/ICU group. Ground-glass opacities and consolidations
were dominant in both groups, but distribution pattern of abnormalities was different, being more often diffuse in the
mortality/ICU group. Linear opacities and opacities that were rounded in shape were more frequently observed in the
favorable prognosis group. CT severity index was significantly higher in the mortality/ICU group. For assessing
unfavorable prognosis, the best cut-off for CT severity index was 24 (sensitivity 78 %; specificity 59 %). Interobserver
agreement for all CT findings was excellent. Conclusion: COVID -19 pneumonia in Porto, Portugal, manifests as
multilobar ground-glass opacities and consolidations. Older ag e, diffuse distribution and increasing CT severity index
are associated with worse short-term prognosis while linear opacities resembling organizing pneumonia and rounded
opacities herald a more favorable prognosis.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33283031
DOI: 10.1016/j.ejro.2020.100294
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53. Cattelan AM, Di Meco E, Trevenzoli M, et al. Clinical characteristics and laboratory biomarkers changes in
COVID-19 patients requiring or not intensive or sub-intensive care: a comparative study. BMC Infect Dis.
2020;20(1):934. DOI: 10.1186/s12879-020-05647-7
ABSTRACT: BACKGROUND: Identifying risk factors for severe novel -coronavirus disease (COVID-19) is useful to
ascertain which patients may benefit from advanced supportive care. The study offers a description of COVID -19
patients, admitted to a general ward for a non -critical clinical picture, with the aim to analyse the differences between
those transferred to the intensive (ICU) and/or sub -intensive care (SICU) units and those who were not. METHODS:
This observational retrospective study includes all COVID -19 patients admitted to the Infectious Diseases Unit.
Clinical, laboratory, radiological and treatment data were collected. The primary outcome was a composite of need of
transfer to the ICU and/or SICU during the hospitalization. Patients who did not require to be transferred are defined
as Group 1; patients who were transferred to the ICU and/or SICU are defined as Group 2. Demographic, clinic al
characteristics and laboratory findings at the 1st, 3rd and last measurements were compared between the two groups.
RESULTS: 303 were included. The median age was 62 years. 69 patients (22.8%) met the primary outcome and were
defined as Group 2. The overall fatality rate was 6.8%. Group 2 patients were predominantly male (76.8% vs. 55.1%, p
< 0.01), had a higher fatality rate (14.5% vs. 3.8%, p < 0,01), had more hypertension (72.4% vs. 44%, p < 0,01) and
diabetes (31.9% vs. 21%, p = 0.04) and were more likely to present dry cough (49.3% vs. 25.2%, p < 0.01). Overall,
chest X-ray at admission showed findings suggestive of pneumonia in 63.2%, and Group 2 were more likely to
develop pathological findings during the hospitalization (72.7% vs. 17.2%, p = 0.01). At admission, Group 2 presented
significantly higher neutrophil count, aspartate-transaminase and C-Reactive-Protein. At the 3rd measurement, Group
2 presented persistently higher neutrophil count, hepatic inflammation markers and C -Reactive-Protein. Group 1
presented a shorter duration from admission to negativization of follow -up swabs (20 vs. 35 days, p < 0.01).
CONCLUSIONS: The presence of comorbidities and the persistent observation of abnormal laboratory findings should
be regarded as predisposing factors for clinical worsening.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33297986
DOI: 10.1186/s12879-020-05647-7
54. Chalkias A, Mouzarou A, Samara E, et al. Soluble Urokinase Plasminogen Activ ator Receptor: A Biomarker
for Predicting Complications and Critical Care Admission of COVID-19 Patients. Mol Diagn Ther.
2020;24(5):517-21. DOI: 10.1007/s40291-020-00481-8
ABSTRACT: The novel coronavirus infection has spread worldwide, causing a wide spe ctrum of clinical manifestations.
Most patients develop moderate clinical illness, but a substantial number will experience severe pneumonia, which
may rapidly progress to acute respiratory distress syndrome and multiple organ failure. In this population, soluble
urokinase plasminogen activator receptor (suPAR) could serve as a quick triage test and independent marker of
clinical severity, hospital and intensive care unit admission, complications, and mortality.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32613288
DOI: 10.1007/s40291-020-00481-8
55. Chen D, Sun W, Li J, et al. Serum Cystatin C and Coronavirus Disease 2019: A Potential Inflammatory
Biomarker in Predicting Critical Illness and Mortality for Adult Patients. Mediators Inflamm.
2020;2020:3764515. DOI: 10.1155/2020/3764515
ABSTRACT: This study aimed at determining the relationship between baseline cystatin C levels and coronavirus
disease 2019 (COVID-19) and investigating the potential prognostic value of serum cystatin C in adult patients with
COVID-19. 481 patients with COVID-19 were consecutively included in this study from January 2, 2020, and followed
up to April 15, 2020. All clinical and laboratory data of COVID-19 patients with definite outcomes were reviewed. For
every measure, COVID-19 patients were grouped into quartiles according to the baseline levels of serum cystatin C.
The highest cystatin C level was significantly related to more severe inflammatory conditions, worse organ
dysfunction, and worse outcomes among patients with COVID -19 (P values < 0.05). In the adjusted logistic regression
analyses, the highest cystatin C level and ln -transformed cystatin C levels were independently associa ted with the risks
of developing critically ill COVID-19 and all-cause death either in overall patients or in patients without chronic kidney
disease (P values < 0.05). As a potential inflammatory marker, increasing baseline levels of serum cystatin C migh t
independently predict adverse outcomes for COVID-19 patients. Serum cystatin C could be routinely monitored
during hospitalization, which showed clinical importance in prognosticating for adult patients with COVID -19.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33061826
DOI: 10.1155/2020/3764515
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56. Chen X, Peng F, Zhou X, et al. Predicting severe or critical symptoms in hospitalized patients with COVID 19 from Yichang, China. Aging (Albany NY). 2020;12. DOI: 10.18632/aging.202261
ABSTRACT: Objectives: We aimed to identify potential risk factors for severe or critical coronavirus disease 2019
(COVID-19) and establish a prediction model based on significant factors. Methods: A total of 370 patients with
COVID-19 were consecutively enrolled at The Third People's Hospital of Yichang from January to March, 2020. COVID 19 was diagnosed according to the COVID-19 diagnosis and treatment plan released by the National Health and
Health Committee of China. Effect-size estimates are summarized as odds ratio (OR) and 95% confidence interval (CI).
Results: 326 patients were diagnosed with mild or ordinary COVID -19, and 44 with severe or critical COVID-19. After
propensity score matching and statistical adjustment, eight factors were significantly associated with severe or critical
COVID-19 (p <0.05) relative to mild or ordinary COVID-19. Due to strong pairwise correlations, only five factors,
including diagnostic delay (OR, 95% CI, p: 1.08, 1.02 to 1.17, 0.048), albumin (0.82, 0.75 to 0.91, <0.001), lactate
dehydrogenase (1.56, 1.14 to 2.13, 0.011), white blood cell (1.27, 1.08 to 1.50, 0.004), and neutrophil (1.40, 1.16 to 1.70,
<0.001), were retained for model construction and performance assessment. The nomogram model based on the five
factors had good prediction capability and accuracy (C-index: 90.6%). Conclusions: Our findings provide evidence for
the significant contribution of five independent factors to the risk of severe or critical COVID -19, and their prediction
was reinforced in a nomogram model.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33318316
DOI: 10.18632/aging.202261
57. Cheng FY, Joshi H, Tandon P, et al. Using Machine Learning to Predict ICU Transfer in Hospitalized COVID19 Patients. J Clin Med. 2020;9(6):01. DOI: 10.3390/jcm9061668
ABSTRACT: OBJECTIVES: Approximately 20-30% of patients with COVID-19 require hospitalization, and 5-12% may
require critical care in an intensive care unit (ICU). A rapid surge in cases of severe COVID-19 will lead to a
corresponding surge in demand for ICU care. Because of constraints on resources, frontline healthcare workers may
be unable to provide the frequent monitoring and assessment required for all patients at high risk of clinical
deterioration. We developed a machine learning -based risk prioritization tool that predicts ICU transfer within 24 h,
seeking to facilitate efficient use of care providers' efforts and help hospitals plan their fl ow of operations. METHODS:
A retrospective cohort was comprised of non -ICU COVID-19 admissions at a large acute care health system between
26 February and 18 April 2020. Time series data, including vital signs, nursing assessments, laboratory data, and
electrocardiograms, were used as input variables for training a random forest (RF) model. The cohort was randomly
split (70:30) into training and test sets. The RF model was trained using 10 -fold cross-validation on the training set,
and its predictive performance on the test set was then evaluated. RESULTS: The cohort consisted of 1987 unique
patients diagnosed with COVID-19 and admitted to non -ICU units of the hospital. The median time to ICU transfer
was 2.45 days from the time of admission. Compared to act ual admissions, the tool had 72.8% (95% CI: 63.2-81.1%)
sensitivity, 76.3% (95% CI: 74.7-77.9%) specificity, 76.2% (95% CI: 74.6-77.7%) accuracy, and 79.9% (95% CI: 75.284.6%) area under the receiver operating characteristics curve. CONCLUSIONS: A ML-based prediction model can be
used as a screening tool to identify patients at risk of imminent ICU transfer within 24 h. This tool could improve the
management of hospital resources and patient-throughput planning, thus delivering more effective care to patie nts
hospitalized with COVID-19.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32492874
DOI: 10.3390/jcm9061668
58. Cheng S, Wu D, Li J, et al. Risk factors for the critical illness in SARS-CoV-2 infection: a multicenter
retrospective cohort study. Respir Res. 2020;21(1):277. DOI: 10.1186/s12931 -020-01492-z
ABSTRACT: BACKGROUND: Prior studies reported that 5 ~ 32% COVID -19 patients were critically ill, a situation that
poses great challenge for the management of the patients and ICU resources. We aim to identify independent risk
factors to serve as prediction markers for critical illness of SARS-CoV-2 infection. METHODS: Fifty-two critical and 200
non-critical SARS-CoV-2 nucleic acid positive patients hospitalized in 15 hospitals outside Wuhan from January 19 to
March 6, 2020 were enrolled in this study. Multivariable logistic regression and LASSO logistic regression were
performed to identify independent risk factors for critical illness. RESULTS: Age older than 60 years, dyspnea,
respiratory rate > 24 breaths per min, leukocytosis > 9.5 x 10(9)/L, neutrophilia > 6.3 x 10(9)/L, lymphopenia < 1.1 x
10(9)/L, neutrophil-to-lymphocyte ratio > 3.53, fibrinogen > 4 g/L, d -dimer > 0.55 mug/mL, blood urea nitrogen > 7.1
mM, elevated aspartate transaminase, elevated alanine aminotransferase, total bilirubin > 21 muM, and Sequential
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Organ Failure Assessment (SOFA) score >/= 2 were identified as risk factors for critical illness. LASSO logistic
regression identified the best combination of risk factors as SOFA score, age, dyspnea, and leukocytosis. The Area
Under the Receiver-Operator Curve values for the risk factors in predicting critical illness were 0.921 for SOFA score,
0.776 for age, 0.764 for dyspnea, 0.658 for leukocytosis, and 0.960 for the combination of the four risk factors.
CONCLUSIONS: Our findings advocate the use of risk factors SOFA score >/= 2, age > 60, dyspnea and leukocytosis >
9.5 x 10(9)/L on admission, alone or in combination, to determine th e optimal management of the patients and health
care resources.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33087114
DOI: 10.1186/s12931-020-01492-z
59. Chow DS, Glavis-Bloom J, Soun JE, et al. Development and external validation of a prognostic tool for
COVID-19 critical disease. PLoS One. 2020;15(12):e0242953. DOI: 10.1371/journal.pone.0242953
ABSTRACT: BACKGROUND: The rapid spread of coronavirus disease 2019 (COVID -19) revealed significant constraints
in critical care capacity. In anticipation of subsequent waves, reliable prediction of disease severity is essential for
critical care capacity management and may enable earlier targeted interventions to improve patient outcomes. The
purpose of this study is to develop and externally validate a prognostic model/clinical tool for predicting COVID -19
critical disease at presentation to medical care. METHODS: This is a retrospective study of a prognostic model for the
prediction of COVID-19 critical disease where critical disease was defined as ICU admission, ventilation, and/or death.
The derivation cohort was used to develop a multivariable logistic regression model. Covariates included patient
comorbidities, presenting vital signs, and laboratory val ues. Model performance was assessed on the validation cohort
by concordance statistics. The model was developed with consecutive patients with COVID -19 who presented to
University of California Irvine Medical Center in Orange County, California. External validation was performed with a
random sample of patients with COVID-19 at Emory Healthcare in Atlanta, Georgia. RESULTS: Of a total 3208 patients
tested in the derivation cohort, 9% (299/3028) were positive for COVID -19. Clinical data including past medical history
and presenting laboratory values were available for 29% (87/299) of patients (median age, 48 years [range, 21 -88
years]; 64% [36/55] male). The most common comorbidities included obesity (37%, 31/87), hypertension (37%, 32/87),
and diabetes (24%, 24/87). Critical disease was present in 24% (21/87). After backward stepwise selection, the
following factors were associated with greatest increased risk of critical disease: number of comorbidities, body mass
index, respiratory rate, white blood cell co unt, % lymphocytes, serum creatinine, lactate dehydrogenase, high
sensitivity troponin I, ferritin, procalcitonin, and C-reactive protein. Of a total of 40 patients in the validation cohort
(median age, 60 years [range, 27-88 years]; 55% [22/40] male), critical disease was present in 65% (26/40). Model
discrimination in the validation cohort was high (concordance statistic: 0.94, 95% confidence interval 0.87 -1.01). A
web-based tool was developed to enable clinicians to input patient data and view likelihood of critical disease.
CONCLUSIONS AND RELEVANCE: We present a model which accurately predicted COVID -19 critical disease risk using
comorbidities and presenting vital signs and laboratory values, on derivation and validation cohorts from two
different institutions. If further validated on additional cohorts of patients, this model/clinical tool may provide useful
prognostication of critical care needs.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33296357
DOI: 10.1371/journal.pone.0242953
60. Colombi D, Bodini FC, Petrini M, et al. Well-aerated Lung on Admitting Chest CT to Predict Adverse
Outcome in COVID-19 Pneumonia. Radiology. 2020;296(2):E86-E 96. DOI: 10.1148/radiol.2020201433
ABSTRACT: Background CT of patients with severe acute respiratory syndrome coronavirus 2 disease depicts the
extent of lung involvement in coronavirus disease 2019 (COVID -19) pneumonia. Purpose To determine the value of
quantification of the well-aerated lung (WAL) obtained at admission chest CT to determine prognosis in patients with
COVID-19 pneumonia. Materials and Methods Imaging of patients admitted at the emergency department between
February 17 and March 10, 2020 who underwent chest CT were retrospectively ana lyzed. Patients with negative results
of reverse-transcription polymerase chain reaction for severe acute respiratory syndrome coronavirus 2 at nasal pharyngeal swabbing, negative chest CT findings, and incomplete clinical data were excluded. CT images wer e
analyzed for quantification of WAL visually (%V-WAL), with open-source software (%S-WAL), and with absolute
volume (VOL-WAL). Clinical parameters included patient characteristics, comorbidities, symptom type and duration,
oxygen saturation, and laboratory values. Logistic regression was used to evaluate the relationship between clinical
parameters and CT metrics versus patient outcome (intensive care unit [ICU] admission or death vs no ICU admission
or death). The area under the receiver operating charact eristic curve (AUC) was calculated to determine model
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performance. Results The study included 236 patients (59 of 123 [25%] were female; median age, 68 years). A %V WAL less than 73% (odds ratio [OR], 5.4; 95% confidence interval [CI]: 2.7, 10.8; P < .001), %S-WAL less than 71% (OR,
3.8; 95% CI: 1.9, 7.5; P < .001), and VOL-WAL less than 2.9 L (OR, 2.6; 95% CI: 1.2, 5.8; P < .01) were predictors of ICU
admission or death. In comparison with clinical models containing only clinical parameters (AUC = 0.83), a ll three
quantitative models showed better diagnostic performance (AUC = 0.86 for all models). The models containing %V WAL less than 73% and VOL-WAL less than 2.9 L were superior in terms of performance as compared with the models
containing only clinical parameters (P = .04 for both models). Conclusion In patients with confirmed coronavirus
disease 2019 pneumonia, visual or software quantification of the extent of CT lung abnormality were predictors of
intensive care unit admission or death. (c) RSNA, 2020 Online supplemental material is available for this article.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32301647
DOI: 10.1148/radiol.2020201433
61. Côté A, Ternacle J, Pibarot P. Early prediction of the risk of severe coronavirus disease 2019: A key step in
therapeutic decision making. EBioMedicine. 2020;59.
URL: https://www.thelancet.com/journals/ebiom/article/PIIS2352-3964(20)30324-8/fulltext
62. Covino M, Sandroni C, Santoro M, et al. Predicting intensive care unit admission and death for COVID -19
patients in the emergency department using early warning scores. Resuscitation. 2020;156:84-91. DOI:
10.1016/j.resuscitation.2020.08.124
ABSTRACT: AIMS: To identify the most accurate early warning score (EWS) for predicting an adverse outcome in
COVID-19 patients admitted to the emergency department (ED). METHODS: In adult consecutive patients admitted
(March 1-April 15, 2020) to the ED of a major referral centre for COVID -19, we retrospectively calculated NEWS,
NEWS2, NEWS-C, MEWS, qSOFA, and REMS from physiological variables measured on arrival. Sens itivity, specificity,
positive (PPV) and negative predictive value (NPV), and the area under the receiver operating characteristic (AUROC)
curve of each EWS for predicting admission to the intensive care unit (ICU) and death at 48h and 7 days were
calculated. RESULTS: We included 334 patients (119 [35.6%] females, median age 66 [54 -78] years). At 7 days, the
rates of ICU admission and death were 56/334 (17%) and 26/334 (7.8%), respectively. NEWS was the most accurate
predictor of ICU admission within 7 days (AUROC 0.783 [95% CI, 0.735-0.826]; sensitivity 71.4 [57.8-82.7]%; NPV 93.1
[89.8-95.3]%), while REMS was the most accurate predictor of death within 7 days (AUROC 0.823 [0.778 -0.863];
sensitivity 96.1 [80.4-99.9]%; NPV 99.4[96.2-99.9]%). Similar results were observed for ICU admission and death at 48h.
NEWS and REMS were as accurate as the triage system used in our ED. MEWS and qSOFA had the lowest overall
accuracy for both outcomes. CONCLUSION: In our single-centre cohort of COVID-19 patients, NEWS and REMS
measured on ED arrival were the most sensitive predictors of 7-day ICU admission or death. EWS could be useful to
identify patients with low risk of clinical deterioration.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32918985
DOI: 10.1016/j.resuscitation.2020.08.124
63. Crooks CJ, West J, Fogarty A, et al. Predicting the need for escalation of care or death from repeated daily
clinical observations and laboratory results in patients with SARS-CoV-2 during 2020: a retrospective
population-based cohort study from the United Kingdom. medRxiv. 2020.
URL: https://www.medrxiv.org/content/medrxiv/early/2020/12/16/2020.12.14.20248181.full.pdf
64. Dan T, Li Y, Zhu Z, et al. Machine Learning to Predict ICU Admission, ICU Mortality and Survivors’ Length
of Stay Among COVID-19 Patients: Toward Optimal Allocation of ICU Resources. SSRN Electronic Journal.
2020. DOI: 10.2139/ssrn.3631305
URL: https://ieeexplore.ieee.org/abstract/document/9313292
DOI: 10.2139/ssrn.3631305
65. Daniels LB, Sitapati AM, Zhang J, et al. Relation of Statin Use Prior to Admission to Severity and Recovery
Among COVID-19 Inpatients. Am J Cardiol. 2020;136:149 -55. DOI: 10.1016/j.amjcard.2020.09.012
ABSTRACT: The impact of statins, angiotensin-converting enzyme inhibitors and angiotensin II receptor blockers
(ARBs) on coronavirus disease 2019 (COVID-19) severity and recovery is important given their high prevalence of use
among individuals at risk for severe COVID-19. We studied the association between use of statin/angiotensinconverting enzyme inhibitors/ARB in the month before hospital admission, with risk of severe outcome, and with time
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to severe outcome or disease recovery, among patients hospitalized for COVID -19. We performed a retrospective
single-center study of all patients hospitalized at University of California San Diego Health between February 10, 2020
and June 17, 2020 (n=170 hospitalized for COVID-19, n=5,281 COVID-negative controls). Logistic regression and
competing risks analyses were used to investigate progression to severe disease (death or intensive care unit
admission), and time to discharge without severe disease. Severe disease occurred in 53% of COVID -positive
inpatients. Median time from hospitalization to severe disease was 2 days; median time to recovery was 7 days. Statin
use prior to admission was associated with reduced risk of severe COVID -19 (adjusted OR 0.29, 95%CI 0.11 to 0.71, p
< 0.01) and faster time to recovery among those without severe disease (adjusted HR for recovery 2.69, 95%CI 1.36 to
5.33, p < 0.01). The association between statin use and severe disease was smaller in the COVID -negative cohort (p
for interaction=0.07). There was potential evidence of faster time to recovery with ARB use (adjusted HR 1.92, 9 5%CI
0.81 to 4.56). In conclusion, statin use during the 30 days prior to admission for COVID -19 was associated with a lower
risk of developing severe COVID-19, and a faster time to recovery among patients without severe disease.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32946859
DOI: 10.1016/j.amjcard.2020.09.012
66. Davis C, Gao M, Nichols M, et al. Predicting Hospital Utilization and Inpatient Mortality of Patients Tested
for COVID-19. medRxiv. 2020:2020.12.04.20244137. DOI: 10.1101/2020.12.04.20244137
ABSTRACT: Using structured elements from Electronic Health Records (EHR), we seek to: i ) build predictive models to
stratify patients tested for COVID-19 by their likelihood for hospitalization , ICU admission, mechanical ventilation and
inpatient mortality, and ii ) identify the most important EHR -based features driving the predictions. We leveraged EHR
data from the Duke University Health System tested for COVID -19 or hospitalized between March 11, 2020 and
August 24, 2020, to build models to predict hospital admissions within 4 weeks. Models were also created for ICU
admissions, need for mechanical ventilation and mortality following admission. Models were developed on a cohort
of 86,355 patients with 112,392 outpatient COVID-19 tests or any-cause hospital admissions between March 11, 2020
and June 4, 2020. The four models considered resulted in AUROC=0.838 (CI: 0.832 -0.844) and AP=0.272 (CI: 0.2600.287) for hospital admissions, AUROC=0.847 (CI: 0.839-855) and AP=0.585 (CI: 0.565-0.603) for ICU admissions,
AUROC=0.858 (CI: 0.846-0.871) and AP=0.434 (CI: 0.403-0.467) for mechanical ventilation, and AUROC=0.0.856 (CI:
0.842-0.872) and AP=0.243 (CI: 0.205-0.282) for inpatient mortality. Patient history abstracted from the EHR has the
potential for being used to stratify patients tested for COVID -19 in terms of utilization and mortality. The dominant
EHR features for hospital admissions and inpatient outcomes are different. For the former, age, socia l indicators and
previous utilization are the most important predictive features. For the latter, age and physiological summaries (pulse
and blood pressure) are the main drivers.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33330887
DOI: 10.1101/2020.12.04.20244137
67. de Abajo FJ, Rodríguez-Martín S, Lerma V, et al. Use of renin–angiotensin–aldosterone system inhibitors
and risk of COVID-19 requiring admission to hospital: a case-population study. The Lancet.
2020;395(10238):1705-14. DOI: 10.1016/s0140-6736(20)31030-8
ABSTRACT: Background: Concerns have been raised about the possibility that inhibitors of the renin -angiotensinaldosterone system (RAAS) could predispose individuals to severe COVID -19; however, epidemiological evidence is
lacking. We report the results of a case-population study done in Madrid, Spain, since the outbreak of COVID 19.Methods: In this case-population study, we consecutively selected patients aged 18 years or older with a PCR confirmed diagnosis of COVID-19 requiring admission to hospital from seven hospitals in Madrid, who had been
admitted between March 1 and March 24, 2020. As a reference group, we randomly sampled ten patients per case,
individually matched for age, sex, region (ie, Madrid), and date of admission to hospital (month and day; index date),
from Base de datos para la Investigación Farmacoepidemiológica en Atención Primaria (BIFAP), a Spanish primary
health-care database, in its last available year (2018). We extracted information on comorbidities and prescriptions up
to the month before index date (ie, current use) from electronic clinical records of both cases and controls. The
outcome of interest was admission to hospital of patients with COVID -19. To minimise confounding by indication, the
main analysis focused on assessin g the association between COVID-19 requiring admission to hospital and use of
RAAS inhibitors compared with use of other antihypertensive drugs. We calculated odds ratios (ORs) and 95% CIs,
adjusted for age, sex, and cardiovascular comorbidities and risk f actors, using conditional logistic regression. The
protocol of the study was registered in the EU electronic Register of Post -Authorisation Studies,
EUPAS34437.Findings: We collected data for 1139 cases and 11 390 population controls. Among cases, 444 (39· 0%)
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were female and the mean age was 69·1 years (SD 15·4), and despite being matched on sex and age, a significantly
higher proportion of cases had pre-existing cardiovascular disease (OR 1·98, 95% CI 1·62-2·41) and risk factors (1·46,
1·23-1·73) than did controls. Compared with users of other antihypertensive drugs, users of RAAS inhibitors had an
adjusted OR for COVID-19 requiring admission to hospital of 0·94 (95% CI 0·77-1·15). No increased risk was observed
with either angiotensin -converting enzyme inhibitors (adjusted OR 0·80, 0·64-1·00) or angiotensin-receptor blockers
(1·10, 0·88-1·37). Sex, age, and background cardiovascular risk did not modify the adjusted OR between use of RAAS
inhibitors and COVID-19 requiring admission to hospital, whereas a decreased risk of COVID-19 requiring admission
to hospital was found among patients with diabetes who were users of RAAS inhibitors (adjusted OR 0·53, 95% CI
0·34-0·80). The adjusted ORs were similar across severity degrees of COVID -19.Interpretation: RAAS in hibitors do not
increase the risk of COVID-19 requiring admission to hospital, including fatal cases and those admitted to intensive
care units, and should not be discontinued to prevent a severe case of COVID -19.Funding: Instituto de Salud Carlos III.
URL: https://www.sciencedirect.com/science/article/pii/S0140673620310308
DOI: 10.1016/s0140-6736(20)31030-8
68. de Terwangne C, Laouni J, Jouffe L, et al. Predictive Accuracy of COVID-19 World Health Organization
(WHO) Severity Classification and Comparison with a Bayesian -Method-Based Severity Score (EPI-SCORE).
Pathogens. 2020;9(11):880. DOI: 10.3390/pathogens9110880
ABSTRACT: Assess the predictive accuracy of the WHO COVID-19 severity classification on COVID-19 hospitalized
patients. The secondary aim was to compare its predictive power with a new prediction model, named COVID -19 EPISCORE, based on a Bayesian network analysis. Methods: We retrospectively analyzed a population of 295 COVID -19
RT-PCR positive patients hospitalized at Epicura Hospital Center, Belgium, admitted between March 1st and April
30th, 2020. Results: Our cohort's median age was 73 (62-83) years, and the female proportion was 43%. All patients
were classified following WHO severity classification at admission. In total, 125 (42.4%) were classified as Moderate, 69
(23.4%) as Severe, and 101 (34.2%) as Critical. Death proportions through the se three classes were 11.2%, 33.3%, and
67.3%, respectively, and the proportions of critically ill patients (dead or needed Invasive Mechanical Ventilation) were
11.2%, 34.8%, and 83.2%, respectively. A Bayesian network analysis was used to create a model to analyze predictive
accuracy of the WHO severity classification and to create the EPI-SCORE. The six variables that have been
automatically selected by our machine learning algorithm were the WHO severity classification, acute kidney injury,
age, Lactate Dehydrogenase Levels (LDH), lymphocytes and activated prothrombin time (aPTT). Receiver Operation
Characteristic (ROC) curve indexes hereby obtained were 83.8% and 91% for the models based on WHO classification
only and our EPI-SCORE, respectively. Conclu sions: Our study shows that the WHO severity classification is reliable in
predicting a severe outcome among COVID-19 patients. The addition to this classification of a few clinical and
laboratory variables as per our COVID-19 EPI-SCORE has demonstrated to significantly increase its accuracy.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33114416
DOI: 10.3390/pathogens9110880
69. Degarege A, Naveed Z, Kabayundo J, et al. Risk factors for severe illness and death in COVID-19: a
systematic review and meta-analysis. medRxiv. 2020:2020.12.03.20243659. DOI: 10.1101/2020.12.03.20243659
ABSTRACT: Objectives This systematic review and meta-analysis synthesized the evidence on the impact of
demographics and comorbidities with clinical outcomes of COVID-19, including severe illness, admission to the
intensive care unit (ICU), and death.Methods The PRISMA guidelines were followed to conduct and report this meta analysis. The protocol is registered in PROSPERO In ternational prospective register of systematic reviews
(ID=CRD42020184440). Two authors independently searched literature from PubMed, Embase, Cochrane library and
CINHAL on May 6, 2020; removed duplicates; screened titles, abstracts and full text using cr iteria; and extracted data
from eligible articles. A random-effects model was used to estimate the summary odds ratio (OR). Variations among
studies were examined using Cochrane Q and I2.Results Out of 4,275 articles obtained from the databases and
screened, 71 studies that involved 216,843 patients were abstracted and then, where appropriate, analyzed by meta analysis. The COVID-19 related outcomes reported were death in 26 studies, severe illness in 41 studies, and
admission to ICU in 11 studies. Death was significantly correlated with hypertension (OR 2.60, 95% CI 1.95–3.25, I2 =
52.6%, n= 13 studies), cardiovascular disease (5.16, 4.10–6.22, 0.0%, 6), diabetes (2.11, 1.35–2.87, 67.4%, 12), chronic
respiratory disease (2.83, 2.14–3.51, 0.0%, 9), cerebrovascular diseases (5.14, 1.08–9.19, 0.0%, 2), male sex (1.34, 1.18
1.50, 38.7%, 16), age older than 60 (6.09, 3.53 8.66, 95.5%, 6) or 65 years (3.56, 1.21 5.90, 18.2%, 6). Severe illness was
also significantly associated with hypertension (1.70, 1.30 –2.10, 47.8%, 21), cardiovascular diseases (2.04, 1.01–3.08,
30.6%, 10), diabetes (1.65, 1.23–2.08, 24.9%, 18), male sex (1.35, 1.23 1.47, 0.0%, 32) and age at least 60 (4.91, 1.35
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8.47, 0.0%, 4) or 65 (2.55,1.94 3.17, 24.5%, 9) years. Among hospitalized patients, the odds of admission to ICU was
greater in individuals who had cardiovascular diseases (1.36,1.04–1.69, 0.0%, 4), diabetes (1.55, 1.20–1.90, 0.0%, 5) and
chronic respiratory disease (1.52, 1.09–1.94, 0.0%, 5) than those who were not having these comorbi dities.Conclusions
Older age and chronic diseases increase the risk of developing severe illness, admission to ICU and death among
COVID-19 patients. Special strategies are warranted to prevent SARS -CoV-2 infection and manage COVID-19 cases in
those with vulnerabilities.Competing Interest StatementThe authors have declared no competing interest.Clinical
Protocols https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020184440 Funding StatementThe
author(s) received no specific funding for this work Author DeclarationsI confirm all relevant ethical guidelines have
been followed, and any necessary IRB and/or ethics committee approvals have been obtained.YesThe details of the
IRB/oversight body that provided approval or exemption for the research descri bed are given below:This is systematic
review and meta-analysis paper. Ethical approval doesn&#039;t apply for it.All necessary patient/participant consent
has been obtained and the appropriate institutional forms have been archived.YesI understand that al l clinical trials
and any other prospective interventional studies must be registered with an ICMJE -approved registry, such as
ClinicalTrials.gov. I confirm that any such study reported in the manuscript has been registered and the trial
registration ID is provided (note: if posting a prospective study registered retrospectively, please provide a statement
in the trial ID field explaining why the study was not registered in advance).YesI have followed all appropriate research
reporting guidelines and uploaded the relevant EQUATOR Network research reporting checklist(s) and other pertinent
material as supplementary files, if applicable.YesAll relevant data are within the manuscript and its supporting
information files
URL: http://medrxiv.org/content/early/2020/12/04/2020.12.03.20243659.abstract
DOI: 10.1101/2020.12.03.20243659
70. Deng F, Zhang L, Lyu L, et al. Increased levels of ferritin on admission predicts intensive care unit mortality
in patients with COVID-19. Med Clin (Barc). 2020;25:25. DOI: 10.1016/j.medcli.2020.11.030
ABSTRACT: BACKGROUND: The aim of this study was to evaluate hyperferritinemia could be a predicting factor of
mortality in hospitalized patients with coronavirus disease-2019 (COVID-19). METHODS: A total of 100 hospitalized
patients with COVID-19 in intensive care unit (ICU) were enrolled and classified into moderate (n=17), severe (n=40)
and critical groups (n=43). Clinical information and labora tory results were collected and the concentrations of ferritin
were compared among different groups. The association between ferritin and mortality was evaluated by logistic
regression analysis. Moreover, the efficiency of the predicting value was assessed using receiver operating
characteristic (ROC) curve. RESULTS: The amount of ferritin was significantly higher in critical group compared with
moderate and severe groups. The median of ferritin concentration was about three times higher in death group than
survival group (1722.25mug/L vs. 501.90mug/L, p<0.01). The concentration of ferritin was positively correlated with
other inflammatory cytokines, such as interleukin (IL)-8, IL-10, C-reactive protein (CRP) and tumor necrosis factor
(TNF)-alpha. Logistic regression analysis demonstrated that ferritin was an independent predictor of in -hospital
mortality. Especially, high -ferritin group was associated with higher incidence of mortality, with adjusted odds ratio of
104.97 [95% confidence interval (CI) 2.63-4185.89; p=0.013]. Moreover, ferritin had an advantage of discriminative
capacity with the area under ROC (AUC) of 0.822 (95% CI 0.737-0.907) higher than procalcitonin and CRP.
CONCLUSION: The ferritin measured at admission may serve as an independent factor for predicting in-hospital
mortality in patients with COVID-19 in ICU.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33422296
DOI: 10.1016/j.medcli.2020.11.030
71. Doher MP, Torres de Carvalho FR, Scherer PF, et al. Acute Kidney Injury and Renal Replacement Therapy in
Critically Ill COVID-19 Patients: Risk Factors and Outcomes: A Single-Center Experience in Brazil. Blood Purif.
2020:1-11. DOI: 10.1159/000513425
ABSTRACT: BACKGROUND: Critically ill patients with COVID-19 may develop multiple organ dysfunction syndrome,
including acute kidney injury (AKI). We report the incidence, risk factors, associations, and outcomes of AKI and renal
replacement therapy (RRT) in critically ill COVID-19 patients. METHODS: We performed a retrospective cohort study of
adult patients with COVID-19 diagnosis admitted to the intensive care unit (ICU) between March 2020 and May 2020.
Multivariable logistic regression analysis was applied to identify risk factors for the d evelopment of AKI and use of
RRT. The primary outcome was 60-day mortality after ICU admission. RESULTS: 101 (50.2%) patients developed AKI
(72% on the first day of invasive mechanical ventilation [IMV]), and thirty-four (17%) required RRT. Risk factors fo r AKI
included higher baseline Cr (OR 2.50 [1.33-4.69], p = 0.005), diuretic use (OR 4.14 [1.27-13.49], p = 0.019), and IMV
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(OR 7.60 [1.37-42.05], p = 0.020). A higher C-reactive protein level was an additional risk factor for RRT (OR 2.12 [1.16 4.33], p = 0.023). Overall 60-day mortality was 14.4% {23.8% (n = 24) in the AKI group versus 5% (n = 5) in the non AKI group (HR 2.79 [1.04-7.49], p = 0.040); and 35.3% (n = 12) in the RRT group versus 10.2% (n = 17) in the non -RRT
group, respectively (HR 2.21 [1.01-4.85], p = 0.047)}. CONCLUSIONS: AKI was common among critically ill COVID -19
patients and occurred early in association with IMV. One in 6 AKI patients received RRT and 1 in 3 patients treated
with RRT died in hospital. These findings provide important prognostic information for clinicians caring for these
patients.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33341806
DOI: 10.1159/000513425
72. Ducher M, Elias C, Florens N, et al. Predicting an Unfavourable Course in Patients Hospitalised for COVID19: The PREDICT-COVID Study. 2020.
URL: https://assets.researchsquare.com/files/rs-68521/v1/6dbe0e93-f4a4-4526-890b-60ae9f584754.pdf
73. Durhan G, Ardali Duzgun S, Basaran Demirkazik F, et al. Visual and software-based quantitative chest CT
assessment of COVID-19: correlation with clinical findings. Diagn Interv Radiol. 2020;26(6):557-64. DOI:
10.5152/dir.2020.20407
ABSTRACT: PURPOSE: The aim of this study was to evaluate visual and software -based quantitative assessment of
parenchymal changes and normal lung parenchyma in patients with coronavirus disease 2019 (COVID-19) pneumonia.
The secondary aim of the study was to compare the radiologic findings with clinical and laboratory data. METHODS:
Patients with COVID-19 who underwent chest computed tomography (CT) between March 11, 2020 and April 15,
2020 were retrospectively evaluated. Clinical and laboratory findings of patients with abnormal findings on chest CT
and PCR-evidence of COVID-19 infection were recorded. Visual quantitative assessment score (VQAS) was performed
according to the extent of lung opacities. Software-based quantitative assessment of the normal lung parenchyma
percentage (SQNLP) was automatically quantified by a deep learning software. The presence of consolidation and
crazy paving pattern (CPP) was also recorded. Statistical analyses were performed to evaluate the correlation between
quantitative radiologic assessments, and clinical and laboratory findings, as well as to determine the predictive utility
of radiologic findings for estimating severe pneumonia and admissi on to intensive care unit (ICU). RESULTS: A total of
90 patients were enrolled. Both VQAS and SQNLP were significantly correlated with multiple clinical parameters. While
VQAS >8.5 (sensitivity, 84.2%; specificity, 80.3%) and SQNLP <82.45% (sensitivity, 83 .1%; specificity, 84.2%) were
related to severe pneumonia, VQAS >9.5 (sensitivity, 93.3%; specificity, 86.5%) and SQNLP <81.1% (sensitivity, 86.5%;
specificity, 86.7%) were predictive of ICU admission. Both consolidation and CPP were more commonly seen in
patients with severe pneumonia than patients with nonsevere pneumonia (P = 0.197 for consolidation; P < 0.001 for
CPP). Moreover, the presence of CPP showed high specificity (97.2%) for severe pneumonia. CONCLUSION: Both
SQNLP and VQAS were significantly related to the clinical findings, highlighting their clinical utility in predicting
severe pneumonia, ICU admission, length of hospital stay, and management of the disease. On the other hand,
presence of CPP has high specificity for severe COVID-19 pneumonia.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32876569
DOI: 10.5152/dir.2020.20407
74. Feng Z, Yu Q, Yao S, et al. Early prediction of disease progression in COVID-19 pneumonia patients with
chest CT and clinical characteristics. Nat Commun. 2020;11(1):4968. DOI: 10.1038/s41467 -020-18786-x
ABSTRACT: The outbreak of coronavirus disease 2019 (COVID-19) has rapidly spread to become a worldwide
emergency. Early identification of patients at risk of p rogression may facilitate more individually aligned treatment
plans and optimized utilization of medical resource. Here we conducted a multicenter retrospective study involving
patients with moderate COVID-19 pneumonia to investigate the utility of chest computed tomography (CT) and
clinical characteristics to risk-stratify the patients. Our results show that CT severity score is associated with
inflammatory levels and that older age, higher neutrophil -to-lymphocyte ratio (NLR), and CT severity score on
admission are independent risk factors for short-term progression. The nomogram based on these risk factors shows
good calibration and discrimination in the derivation and validation cohorts. These findings have implications for
predicting the progression risk of COVID-19 pneumonia patients at the time of admission. CT examination may help
risk-stratification and guide the timing of admission.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33009413
DOI: 10.1038/s41467-020-18786-x
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75. Ferreira JC, Ho YL, Besen B, et al. Characteristics and outcomes of patients with COVID-19 admitted to the
ICU in a university hospital in Sao Paulo, Brazil - study protocol. Clinics (Sao Paulo, Brazil). 2020;75:e2294.
DOI: 10.6061/clinics/2020/e2294
ABSTRACT: OBJECTIVES: We designed a cohort study to describe characteristics and outcomes of patients with
coronavirus disease (COVID-19) admitted to the intensive care unit (ICU) in the largest public hospital in Sao Paulo,
Brazil, as Latin America becomes the epicenter of the pandemic. METHODS: This is the protocol for a study being
conducted at an academic hospital in Brazil with 300 adult ICU beds dedicated to COVID -19 patients. We will include
adult patients admitted to the ICU with suspected or confirmed COVID-19 during the study period. The main
outcome is ICU survival at 28 days. Data will be collected prospectively and retrospectively by trained investigators
from the hospital's electronic medical records, using an electro nic data capture tool. We will collect data on
demographics, comorbidities, severity of disease, and laboratorial test results at admission. Information on the need
for advanced life support and ventilator parameters will be collected during ICU stay. Pati ents will be followed up for
28 days in the ICU and 60 days in the hospital. We will plot Kaplan -Meier curves to estimate ICU and hospital survival
and perform survival analysis using the Cox proportional hazards model to identify the main risk factors for mortality.
ClinicalTrials.gov: NCT04378582. RESULTS: We expect to include a large sample of patients with COVID -19 admitted
to the ICU and to be able to provide data on admission characteristics, use of advanced life support, ICU survival at 28
days, and hospital survival at 60 days. CONCLUSIONS: This study will provide epidemiological data about critically ill
patients with COVID-19 in Brazil, which could inform health policy and resource allocation in low - and middle-income
countries.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32876113
DOI: 10.6061/clinics/2020/e2294
76. Fisman DN, Tuite AR. Simple Accurate Regression-Based Forecasting of Intensive Care Unit Admissions due
to COVID-19 in Ontario, Canada. medRxiv. 2020:2020.11.16.20231399. DOI: 10.1101/2020.11.16.20231399
ABSTRACT: The pandemic caused by SARS-CoV-2 has proven challenging clinically, and at the population level, due
to heterogeneity in both transmissibility and severity. Recent case incidence in Ontario, Canada (autumn 2020) has
outstripped incidence in seen during the first (spring) pandemic wave; but has been associated with a lower incidence
of intensive care unit (ICU) admissions and deaths. We hypothesized that differential ICU burden might be explained
by increased testing volumes, as well as the shift in mean case age from older to younger. We constructed a negative
binomial regression model using only three covariates, at a 2-week lag: log10(weekly cases); log10(weekly dea ths);
and mean weekly case age. This model reproduced observed ICU admission volumes, and demonstrated good
preliminary predictive validity. Furthermore, when admissions were used in combination with ICU length of stay, our
modeled estimates demonstrated excellent convergent validity with ICU occupancy data reported by the Canadian
Institute for Health Information. Our approach needs external validation in other settings and at larger and smaller
geographic scales, but appears to be a useful short-term forecasting tool for ICU resource demand; we also
demonstrate that the virulence of SARS-CoV-2 infection has not meaningfully changed in Ontario between the first
and second waves, but the demographics of those infected, and the fraction of cases identified, h ave.Competing
Interest StatementThe authors have declared no competing interest.Funding StatementThe research was supported
by a grant to DNF from the Canadians Institutes for Health Research (2019 COVID -19 rapid researching funding OV4170360).Author DeclarationsI confirm all relevant ethical guidelines have been followed, and any necessary IRB and/or
ethics committee approvals have been obtained.YesThe details of the IRB/oversight body that provided approval or
exemption for the research described are given below:Approved by the Research Ethics Board of the University of
TorontoAll necessary patient/participant consent has been obtained and the appropriate institutional forms have
been archived.YesI understand that all clinical trials and any other prospective interventional studies must be
registered with an ICMJE-approved registry, such as ClinicalTrials.gov. I confirm that any such study reported in the
manuscript has been registered and the trial registration ID is provided (note: if posting a prospecti ve study registered
retrospectively, please provide a statement in the trial ID field explaining why the study was not registered in
advance).YesI have followed all appropriate research reporting guidelines and uploaded the relevant EQUATOR
Network research reporting checklist(s) and other pertinent material as supplementary files, if applicable.YesData
available through Dr. Fisman.
URL: http://medrxiv.org/content/early/2020/11/17/2020.11.16.20231399.abstract
DOI: 10.1101/2020.11.16.20231399
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77. Fraser DD, Slessarev M, Martin CM, et al. Metabolomics Profiling of Critically Ill Coronavirus Disease 2019
Patients: Identification of Diagnostic and Prognostic Biomarkers. Crit Care Explor. 2020;2(10):e0272. DOI:
10.1097/CCE.0000000000000272
ABSTRACT: Objectives: Coronavirus disease 2019 continues to spread rapidly with high mortality. We performed
metabolomics profiling of critically ill coronavirus disease 2019 patients to understand better the underlying
pathologic processes and pathways, and to identify potential diagnostic/prognostic biomarkers. Design: Blood was
collected at predetermined ICU days to measure the plasma concentrations of 162 metabolites using both direct
injection-liquid chromatography-tandem mass spectrometry and proton nuclear magnetic resonance. Setting:
Tertiary-care ICU and academic laboratory. Subjects: Patients admitted to the ICU suspected of being infected with
severe acute respiratory syndrome coronavirus 2, using standardized hospital screening methodologies, had blood
samples collected until either testing was confirmed negative on ICU day 3 (coronavirus disease 2019 negative) or
until ICU day 10 if the patient tested positive (coronavirus disea se 2019 positive). Interventions: None. Measurements
and Main Results: Age- and sex-matched healthy controls and ICU patients that were either coronavirus disease 2019
positive or coronavirus disease 2019 negative were enrolled. Cohorts were well balanced with the exception that
coronavirus disease 2019 positive patients suffered bilateral pneumonia more frequently than coronavirus disease
2019 negative patients. Mortality rate for coronavirus disease 2019 positive ICU patients was 40%. Feature selection
identified the top-performing metabolites for identifying coronavirus disease 2019 positive patients from healthy
control subjects and was dominated by increased kynurenine and decreased arginine, sarcosine, and
lysophosphatidylcholines. Arginine/kynurenine ratio alone provided 100% classification accuracy between coronavirus
disease 2019 positive patients and healthy control subjects (p = 0.0002). When comparing the metabolomes between
coronavirus disease 2019 positive and coronavirus disease 2019 negative p atients, kynurenine was the dominant
metabolite and the arginine/kynurenine ratio provided 98% classification accuracy (p = 0.005). Feature selection
identified creatinine as the top metabolite for predicting coronavirus disease 2019 -associated mortality on both ICU
days 1 and 3, and both creatinine and creatinine/arginine ratio accurately predicted coronavirus disease 2019 associated death with 100% accuracy (p = 0.01). Conclusions: Metabolomics profiling with feature classification easily
distinguished both healthy control subjects and coronavirus disease 2019 negative patients from coronavirus disease
2019 positive patients. Arginine/kynurenine ratio accurately identified coronavirus disease 2019 status, whereas
creatinine/arginine ratio accurately predicted coronavirus disease 2019-associated death. Administration of
tryptophan (kynurenine precursor), arginine, sarcosine, and/or lysophosphatidylcholines may be considered as
potential adjunctive therapies.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33134953
DOI: 10.1097/CCE.0000000000000272
78. Galloway JB, Norton S, Barker RD, et al. A clinical risk score to identify patients with COVID-19 at high risk
of critical care admission or death: An observational cohort study. J Infect. 2020;81(2):282 -8. DOI:
10.1016/j.jinf.2020.05.064
ABSTRACT: BACKGROUND: The COVID-19 pandemic continues to escalate. There is urgent need to stratify patients.
Understanding risk of deterioration will assist in admission and discharge decisions, and help selection for clinical
studies to indicate where risk of therapy-related complications is justified. METHODS: An observational cohort of
patients acutely admitted to two London hospitals with COVID -19 and positive SARS-CoV-2 swab results was
assessed. Demographic details, clinical data, comorbidities, blood parameters and chest radiograph severity scores
were collected from electronic health records. Endpoints assessed were critical care admission and death. A risk score
was developed to predict outcomes. FINDINGS: Analyses included 1,157 patients. Older age, male sex, comorbidities,
respiratory rate, oxygenation, radiographic severity, higher neutrophils, higher CRP and lower albumin at presentation
predicted critical care admission and mortality. Non -white ethnicity predicted critical care admission but not death.
Social deprivation was not predictive of outcome. A risk score was developed incorporating twelve characteristics:
age>40, male, non-white ethnicity, oxygen saturations<93%, radiological severity score>3, neutrophil count>8.0
x10(9)/L, CRP>40mg/L, albumin<34g/L, creatinine>100micromol/L, diabetes mellitus, hypertension and chronic lung
disease. Risk scores of 4 or higher corresponded to a 28-day cumulative incidence of critical care admission or death
of 40.7% (95% CI: 37.1 to 44.4), versus 12.4% (95% CI: 8.2 to 16.7) for scores less than 4. INTERPRETATION: Our study
identified predictors of critical care admission and death in people admitted to hospital with COVID -19. These
predictors were incorporated into a risk score that will inform clinical care and stratify patients for clinical trials.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32479771
DOI: 10.1016/j.jinf.2020.05.064
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79. Garcia Clemente MM, Herrero Huertas J, Fernandez Fernandez A, et al. Assessment of risk scores in Covid 19. Int J Clin Pract. 2020:e13705. DOI: 10.1111/ijcp.13705
ABSTRACT: OBJECTIVE: To analyse the accuracy of commonly used risk scores (PSI and CURB-65) in predicting
mortality and need for ICU admission in Covid -19. MATERIAL AND METHODS: Prospective study of patients
diagnosed with Covid-19 pneumonia. Patients were followed until home discharge or death. PSI, CURB -65, SMARTCOP and MuLBSTA severity scores were assessed on admission. Risk scores were related to mortality and ICU
admission. RESULTS: About 249 patients, 143 males (57.4%) were included. The mean age was 65.6 + 16.1 years.
Factors associates with mortality in the multivariate analysis were age > 80 years (OR: 13.9; 95% CI 3.8-51.1) (P = .000),
lymphocytes < 800 (OR: 2.9; CI 95% 1.1-7-9) (P = .040), confusion (OR: 6.3; 95% CI 1.6-24.7) (P = .008) and NT-proBNP
> 500 pg/mL (OR: 10.1; 95% CI 1.1-63.1) (P = .039). In predicting mortality, the PSI score: AUC 0.874 (95% CI 0.8080.939) and the CURB-65 score: AUC 0.852 (95% CI 0.794-0.909) were the ones that obtained the best results. In the
need for ICU admission, the SMART-COP score: AUC 0.749 (95% CI 0.695-0.820) and the MuLBSTA score: AUC 0.777
(95% CI 0.713-0.840) were the ones that obtained better results, with significant differences with PSI and CURB -65.
The scores with the lowest value for ICU admission prediction were PSI with AUC of 0.620 (95% CI 0.549 -0.690) and
CURB-65 with AUC of 0.604 (95% CI 0.528-0.680). CONCLUSIONS: Prognosis scores routinely used for CAP (PSI and
CURB-65) were good predictors for mortality in patients with Covid -19 CAP but not for need of hospitalisation or ICU
admission. In the evaluation of Covid-19 pneumonia, we need scores that allow to decide the appropriate level of
care.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32931634
DOI: 10.1111/ijcp.13705
80. Garfinkle R, Abou-Khalil M, Salama E, et al. Development and Validation of a Clinical Risk Score for
Intensive Care Resource Utilization After Colon Cancer Surgery: a Practical Guide to the Selection of Patients
During COVID-19. J Gastrointest Surg. 2020;03:03. DOI: 10.1007/s11605 -020-04665-9
ABSTRACT: BACKGROUND: The purpose of this study was to develop and validate a prediction model and clinical risk
score for Intensive Care Resource Utilization after colon cancer surgery. METHODS: Adult (>/= 18 years old) patients
from the 2012 to 2018 ACS-NSQIP colectomy-targeted database who underwent elective colon cancer surgery were
identified. A prediction model for 30-day postoperative Intensive Care Resource Utilization was developed and
transformed into a clinical risk score based on the regression coefficients. Model performance was assessed using the
area under the receiver operating characteristic curve (AUC) and Hosmer -Lemeshow goodness-of-fit test. The model
was validated in a separate test set of similar patients. RESULTS: In total, 54 ,893 patients underwent an elective colon
cancer resection, of which 1224 (2.2%) required postoperative Intensive Care Resource Utilization. The final prediction
model retained six variables: age (>/= 70; OR 1.90, 95% CI 1.68-2.14), sex (male; OR 1.73, 95% CI 1.54-1.95), American
Society of Anesthesiologists score (III/IV; OR 2.52, 95% CI 2.15-2.95), cardiorespiratory disease (yes; OR 2.22, 95% CI
1.94-2.53), functional status (dependent; OR 2.81, 95% CI 2.22-3.56), and operative approach (open surgery; OR 1.70,
95% CI 1.51-1.93). The model demonstrated good discrimination (AUC = 0.73). A clinical risk score was developed,
and the risk of requiring postoperative Intensive Care Resource Utilization ranged from 0.03 (0 points) to 19.0% (8
points). The model performed well on test set validation (AUC = 0.73). CONCLUSION: A prediction model and clinical
risk score for postoperative Intensive Care Resource Utilization after colon cancer surgery was developed and
validated.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32495141
DOI: 10.1007/s11605-020-04665-9
81. Giannakoulis VG, Papoutsi E, Siempos, II. Effect of Cancer on Clinical Outcomes of Patients With COVID -19:
A Meta-Analysis of Patient Data. JCO Glob Oncol. 2020;6:799-808. DOI: 10.1200/GO.20.00225
ABSTRACT: PURPOSE: Whether cancer is associated with worse prognosis among patients with COVID -19 is
unknown. We aimed to quantify the effect (if any) of the presence as opposed to absence of cancer on important
clinical outcomes of patients with COVID-19 by carrying out a systematic review and meta-analysis. METHODS: We
systematically searched PubMed, medRxiv, COVID-19 Open Research Dataset (CORD-19), and references of relevant
articles up to April 27, 2020, to identify observational studies comparing patients with versus without cancer infected
with COVID-19 and to report on mortality and/or need for admission to the intensive care unit (ICU). We calculated
pooled risk ratios (RR) and 95% CIs with a ran dom-effects model. The meta-analysis was registered with PROSPERO
(CRD42020181531). RESULTS: A total of 32 studies involving 46,499 patients (1,776 patients with cancer) with COVID -
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19 from Asia, Europe, and the United States were included. All -cause mortality was higher in patients with versus
those without cancer (2,034 deaths; RR, 1.66; 95% CI, 1.33 to 2.07; P < .0001; 8 studies with 37,807 patients). The need
for ICU admission was also more likely in patients with versus without cancer (3,220 events; RR, 1.56; 95% CI, 1.31 to
1.87; P < .0001; 26 studies with 15,375 patients). However, in a prespecified subgroup analysis of patients > 65 years
of age, all-cause mortality was comparable between those with versus without cancer (915 deaths; RR, 1.06; 95% CI,
0.79 to 1.41; P = .71; 8 studies with 5,438 patients). CONCLUSION: The synthesized evidence suggests that cancer is
associated with worse clinical outcomes among patients with COVID -19. However, elderly patients with cancer may
not be at increased risk of death when infected with COVID-19. These findings may inform discussions of clinicians
with patients about prognosis and may guide health policies.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32511066
DOI: 10.1200/GO.20.00225
82. Gibbon LM, GrayBuck KE, Buck LI, et al. Development and Implementation of a Clinician -Facing Prognostic
Communication Tool for Patients With COVID-19 and Critical Illness. J Pain Symptom Manage. 2020;60(2):e1e6. DOI: 10.1016/j.jpainsymman.2020.05.005
ABSTRACT: Effective prognostication for a novel disease presents significant challenges, especially given the stress
induced during a pandemic. We developed a point-of-care tool to summarize outcome data for critically ill p atients
with COVID-19 and help guide clinicians through a thoughtful prognostication process. Two authors reviewed studies
of outcomes of patients with critical illness due to COVID -19 and created a visual infographic tool based on available
data. Survival data were supplemented by descriptions of best- and worst-case clinical scenarios. The tool also
included prompts for clinician reflection designed to enhance awareness of cognitive biases that may affect
prognostic accuracy. This online, open-source COVID-19 Prognostication Tool has been made available to all
clinicians at our institution and is updated weekly to reflect evolving data. Our COVID -19 Prognostication Tool may
provide a useful approach to promoting consistent and high-quality prognostic commu nication across a health care
system.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32437944
DOI: 10.1016/j.jpainsymman.2020.05.005
83. Gidari A, De Socio GV, Sabbatini S, et al. Predictive value of National Early Warning Score 2 (NEWS2) for
intensive care unit admission in patients with SARS-CoV-2 infection. Infect Dis (Lond). 2020;52(10):698-704.
DOI: 10.1080/23744235.2020.1784457
ABSTRACT: Background: From January 2020, Coronavirus disease 19 (CO VID-19) has rapidly spread all over the
world. An early assessment of illness severity is important for the stratification of patients. We analysed the predictive
value of National Early Warning Score 2 (NEWS2) for intensive care unit admission (ICU) in pa tients with Severe Acute
Respiratory Syndrome- Coronavirus-2 (SARS-CoV-2) infection.Methods: Data of 71 patients with SARS-CoV-2
admitted from 1 March to 20 April 2020, to the Clinic of Infectious Diseases of Perugia Hospital, Italy, were
retrospectively reviewed. NEWS2 at hospital admission, demographic, comorbidity and clinical data were collected.
Univariate and multivariate analyses were performed to establish the correlation between each variable and ICU
admission.Results: Among 68 patients included in the analysis, 27 were admitted to ICU. NEWS2 at hospital admission
was a good predictor of ICU admission as shown by an area under the receiver -operating characteristic curve analysis
of 0.90 (standard error 0.04; 95% confidence interval 0.82-0.97). In multivariate logistic regression analysis, NEWS2
was significantly related to ICU admission using thresholds of 5 and 7. No other clinical variables included in the
model were significantly correlated with ICU admission.A NEWS2 threshold of 5 had higher sens itivity than a
threshold of 7 (89% and 63%). Higher specificity, positive likelihood ratio and positive predictive value were found
using a threshold of 7 than a threshold of 5.Conclusions: NEWS2 at hospital admission was a good predictor for ICU
admission. Patients with severe COVID-19 were correctly and rapidly stratified.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32584161
DOI: 10.1080/23744235.2020.1784457
84. Gonzalez-Fernandez O, Ponz de Antonio I, Rosillo Rodriguez SO, et al. D-dimer and right ventricular
abnormalities as prognostic factors in critically ill COVID-19 patients. Rev Esp Cardiol (Engl Ed). 2020;16:16.
DOI: 10.1016/j.rec.2020.07.004
URL: https://www.ncbi.nlm.nih.gov/pubmed/32798152
DOI: 10.1016/j.rec.2020.07.004
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85. Gottlieb M, Sansom S, Frankenberger C, et al. Clinical Course and Factors Associated With Hospitalization
and Critical Illness Among COVID-19 Patients in Chicago, Illinois. Acad Emerg Med. 2020;27(10):963-73. DOI:
10.1111/acem.14104
ABSTRACT: BACKGROUND: SARS-CoV-2 is a global pandemic associated with significant morbidity and mortality.
However, information from United States cohorts is limited. Understanding predictors of admission and critical illness
in these patients is essential to guide prevention and risk stratification strategies. METHODS: This was a retrospective,
registry-based cohort study including all patients presenting to Rush University Medical Center in Chicago, Illinois,
with COVID-19 from March 4, 2020 to June 21, 2020. Demographic, clinical, laboratory, and treatment data were
obtained from the registry and compared between hospitalized and nonhospitalized patients as well as those with
critical illness. We used logistic regression modeling to explore risk factors associated with hos pitalization and critical
illness. RESULTS: A total of 8,673 COVID-19 patients were included in the study, of whom 1,483 (17.1%) were admitted
to the hospital and 528 (6.1%) were admitted to the intensive care unit. Risk factors for hospital admission incl uded
advanced age, male sex (odds ratio [OR] = 1.69, 95% confidence interval [CI] = 1.44 to 1.98), Hispanic/Latino ethnicity
(OR = 1.52, 95% CI = 1.18 to 1.92), hypertension (OR = 1.77, 95% CI = 1.46 to 2.16), diabetes mellitus (OR = 1.84, 95%
CI = 1.53 to 2.22), prior CVA (OR = 3.20, 95% CI = 1.99 to 5.14), coronary artery disease (OR = 1.45, 95% CI = 1.03 to
2.06), heart failure (OR = 1.79, 95% CI = 1.23 to 2.61), chronic kidney disease (OR = 2.60, 95% CI = 1.77 to 3.83), end stage renal disease (OR = 2.22, 95% CI = 1.12 to 4.41), cirrhosis (OR = 2.03, 95% CI = 1.42 to 2.91), fever (OR = 1.43,
95% CI = 1.19 to 1.71), and dyspnea (OR = 4.53, 95% CI = 3.75 to 5.47). Factors associated with critical illness included
male sex (OR = 1.45, 95% CI = 1.12 to 1.88), congestive heart failure (OR = 1.45, 95% CI = 1.00 to 2.12), obstructive
sleep apnea (OR = 1.58, 95% CI = 1.07 to 2.33), blood -borne cancer (OR = 3.53, 95% CI = 1.26 to 9.86), leukocytosis
(OR = 1.53, 95% CI = 1.15 to 2.17), elevated neutrophil -to-lymphocyte ratio (OR = 1.61, 95% CI = 1.20 to 2.17),
hypoalbuminemia (OR = 1.80, 95% CI = 1.39 to 2.32), elevated AST (OR = 1.66, 95% CI = 1.20 to 2.29), elevated lactate
(OR = 1.95, 95% CI = 1.40 to 2.73), elevated D-Dimer (OR = 1.44, 95% CI = 1.05 to 1.97), an d elevated troponin (OR =
3.65, 95% CI = 2.03 to 6.57). CONCLUSION: There are a number of factors associated with hospitalization and critical
illness. Clinicians should consider these factors when evaluating patients with COVID -19.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32762106
DOI: 10.1111/acem.14104
86. Goudot G, Chocron R, Augy JL, et al. Predictive Factor for COVID-19 Worsening: Insights for HighSensitivity Troponin and D-Dimer and Correlation With Right Ventricular Afterload. Front Med (Lausanne).
2020;7:586307. DOI: 10.3389/fmed.2020.586307
ABSTRACT: Background: Coronavirus disease 2019 (COVID-19) has been associated with cardiovascular
complications and coagulation disorders. Objectives: To explore clinical and biological parameters of COVID -19
patients with hospitalization criteria that could predict referral to intensive care unit (ICU). Methods: Analyzing the
clinical and biological profiles of COVID-19 patients at admission. Results: Among 99 consecutive patients that
fulfilled criteria for hospitalization, 48 were hospitalized in the medicine department, 21 were first admitted to the
medicine ward department and referred later to ICU, and 30 were directly admitted to ICU from the emergency
department. At admission, patients requiring ICU were more likely to have lymphopenia, decreased SpO2, a D -dimer
level above 1,000 ng/mL, and a higher high -sensitivity cardiac troponin (Hs-cTnI) level. A receiver operating
characteristic curve analysis identified Hs-cTnI above 9.75 pg/mL as the best predictive criteria for ICU referral [area
under the curve (AUC), 86.4; 95% CI, 76.6-96.2]. This cutoff for Hs-cTnI was confirmed in univariate [odds ratio (OR),
22.8; 95% CI, 6.0-116.2] and multivariate analysis after adjustment for D-dimer level (adjusted OR, 20.85; 95% CI, 4.76128.4). Transthoracic echocardiography parameters subsequently measured in 72 patients showed an increased right
ventricular (RV) afterload correlated with Hs-cTnI (r = 0.42, p = 0.010) and D-dimer (r = 0.18, p = 0.047). Conclusion:
Hs-cTnI appears to be the best relevant predictive factor for referring COVID -19 patients to ICU. This result associated
with the correlation of D-dimer with RV dilatation probably reflects a myocardial injury due to an increased RV wall
tension. This reinforces the hypothesis of a COVID-19-associated microvascular thrombosis inducing a higher RV
afterload.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33282891
DOI: 10.3389/fmed.2020.586307
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87. Gregoriano C, Koch D, Haubitz S, et al. Characteristics, predictors and outcomes among 99 patients
hospitalised with COVID-19 in a tertiary care centre in Switzerland: an observational analysis. Swiss Med Wkly.
2020;150:w20316. DOI: 10.4414/smw.2020.20316
ABSTRACT: AIMS OF THE STUDY: To describe admission characteristics, risk factors and outcomes of patients with
coronavirus disease 2019 (COVID-19) hospitalised in a tertiary care hospital in Switzerland during the early phase of
the pandemic. METHODS: This retrospective cohort study included adult patients with a severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection confirmed by polymerase chain reaction (PCR) testing and
hospitalised at the cantonal hospital Aarau (Switzerland) between 26 February 2020 and 30 April 2020. Our primary
endpoint was severe COVID-19 progression defined as a composite of transfer to the intensive care unit (ICU) and in hospital mortality. RESULTS: A total of 99 patients (median age 67 years [interquartile range 56&ndash;76], 37%
females) were included and 35% developed severe COVID -19 progression (24% needed ICU treatment, 19% died).
Patients had a high burden of comorbidities with a median Charlson comorbidity index of 3 points and a high
prevalence of hypertension (57%), chronic kidney disease (28%) and obesity (27%). Baseline characteristics with the
highest prognostic value for the primary endpoint by means of area under the recei ver operating characteristic curve
were male gender (0.63) and initial laboratory values including shock markers (lactate on ambient air 0.67; lactate with
O2 supply 0.70), markers of inflammation (C-reactive protein 0.72, procalcitonin 0.80) and markers o f compromised
oxygenation (pO2 0.75 on ambient air), whereas age and comorbidities provided little prognostic information.
CONCLUSION: This analysis provides insights into the first consecutively hospitalised patients with confirmed COVID 19 at a Swiss tertiary care hospital during the initial period of the pandemic. Markers of disease progression such as
inflammatory markers, markers for shock and impaired respiratory function provided the most prognostic information
regarding severe COVID-19 progression in our sample.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32668007
DOI: 10.4414/smw.2020.20316
88. Gresser E, Rueckel J, Puhr-Westerheide D, et al. Prognostic Value of Admission Chest CT Findings for
Invasive Ventilation Therapy in COVID-19 Pneumonia. Diagnostics (Basel). 2020;10(12):19. DOI:
10.3390/diagnostics10121108
ABSTRACT: (1) Background: To assess the value of chest CT imaging features of COVID -19 disease upon hospital
admission for risk stratification of invasive ventilation (IV) versus no or non -invasive ventilation (non -IV) during
hospital stay. (2) Methods: A retrospective single-center study was conducted including all patients admitted during
the first three months of the pandemic at our hospital with PCR-confirmed COVID-19 disease and admission chest CT
scans (n = 69). Using clinical information and CT imaging features, a 10-point ordinal risk score was developed and its
diagnostic potential to differentiate a severe (IV-group) from a more moderate course (non -IV-group) of the disease
was tested. (3) Results: Frequent imaging findings of COVID -19 pneumonia in both groups were ground glass
opacities (91.3%), consolidations (53.6%) and crazy paving patterns (31.9%). Characteristics of la ter stages such as
subpleural bands were observed significantly more often in the IV -group (52.2% versus 26.1%, p = 0.032). Using
information directly accessible during a radiologist's reporting, a simple risk score proved to reliably differentiate
between IV- and non-IV-groups (AUC: 0.89 (95% CI 0.81-0.96), p < 0.001). (4) Conclusions: Information accessible
from admission CT scans can effectively and reliably be used in a scoring model to support risk stratification of
COVID-19 patients to improve resource and allocation management of hospitals.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33352758
DOI: 10.3390/diagnostics10121108
89. Gue YX, Tennyson M, Gao J, et al. Development of a novel risk score to predict mortality in patients
admitted to hospital with COVID-19. Sci Rep. 2020;10(1):21379. DOI: 10.1038/s41598-020-78505-w
ABSTRACT: Patients hospitalised with COVID-19 have a high mortality. Identification of patients at increased risk of
adverse outcome would be important, to allow closer observation and earlier medical intervention for those at risk,
and to objectively guide prognosis for friends and family of affected individuals. We conducted a single -centre
retrospective cohort study in all-comers with COVID-19 admitted to a large general hospital in the United Kingdom.
Clinical characteristics and features on admission, including observations, haematological and biochemical
characteristics, were used to develop a score to predict 30-day mortality, using multivariable logistic regression. We
identified 316 patients, of whom 46% died within 30-days. We developed a mortality score incorporating age, sex,
platelet count, international normalised ratio, and observations on admission including the Glasgow Coma Scale,
respiratory rate and blood pressure. The score was highly predictive of 30 -day mortality with an area under the
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receiver operating curve of 0.7933 (95% CI 0.745-0.841). The optimal cut-point was a score >/= 4, which had a
sensitivity of 78.36% and a specificity of 67.59%. Patients with a score >/= 4 had an odds ratio of 7.6 for 30 -day
mortality compared to those with a score < 4 (95% CI 4.56-12.49, p < 0.001). This simple, easy-to-use risk score
calculator for patients admitted to hospital with COVID-19 is a strong predictor of 30-day mortality. Whilst requiring
further external validation, it has the potential to guide prognosis for family and friends, and to identify patients at
increased risk, who may require closer observation and more intensive early intervention.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33288840
DOI: 10.1038/s41598-020-78505-w
90. Gupta RK, Harrison EM, Ho A, et al. Development and validation of the 4C De terioration model for adults
hospitalised with COVID-19. medRxiv. 2020.
URL: https://www.medrxiv.org/content/10.1101/2020.10.09.20209957v1.full-text
91. Hachim MY, Hachim IY, Naeem KB, et al. D-dimer, Troponin, and Urea Level at Presentation With COVID19 can Predict ICU Admission: A Single Centered Study. Front Med (Lausanne). 2020;7:585003. DOI:
10.3389/fmed.2020.585003
ABSTRACT: Background: Identifying clinical-features or a scoring-system to predict a benefit from hospital admission
for patients with COVID-19 can be of great value for the decision -makers in the health sector. We aimed to identify
differences in patients' demographic, clinical, laboratory, and radiological findings of COVID-19 positive cases to
develop and validate a diagnostic-model predicting who will develop severe-form and who will need critical-care in
the future. Methods: In this observational retrospective study, COVID -19 positive cases (total 417) diagnosed in Al
Kuwait Hospital, Dubai, UAE were recruited, and their prognosis in terms of admission to the hospital and the need
for intensive care was reviewed until their tests turned negative. Patients were classified acc ording to their clinical
state into mild, moderate, severe, and critical. We retrieved all the baseline clinical data, laboratory, and radiological
results and used them to identify parameters that can predict admission to the intensive care unit (ICU). Re sults:
Patients with ICU admission showed a distinct clinical, demographic as well as laboratory features when compared to
patients who did not need ICU admission. This includes the elder age group, male gender, and presence of
comorbidities like diabetes and history of hypertension. ROC and Precision -Recall curves showed that among all
variables, D dimers (>1.5 mg/dl), Urea (>6.5 mmol/L), and Troponin (>13.5 ng/ml) could positively predict the
admission to ICU in patients with COVID-19. On the other hand, decreased Lymphocyte count and albumin can
predict admission to ICU in patients with COVID-19 with acceptable sensitivity (59.32, 95% CI [49.89-68.27]) and
specificity (79.31, 95% CI [72.53-85.07]). Conclusion: Using these three predictors with their cut o f values can identify
patients who are at risk of developing critical COVID-19 and might need aggressive intervention earlier in the course
of the disease.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33363185
DOI: 10.3389/fmed.2020.585003
92. Haimovich AD, Ravindra NG, Stoytchev S, et al. Development and Validation of the Quick COVID -19
Severity Index: A Prognostic Tool for Early Clinical Decompensation. Ann Emerg Med. 2020;76(4):442-53. DOI:
10.1016/j.annemergmed.2020.07.022
ABSTRACT: STUDY OBJECTIVE: The goal of this study is to create a predictive, interpretable model of early hospital
respiratory failure among emergency department (ED) patients admitted with coronavirus disease 2019 (COVID -19).
METHODS: This was an observational, retrospective, cohort study from a 9-ED health system of admitted adult
patients with severe acute respiratory syndrome coronavirus 2 (COVID -19) and an oxygen requirement less than or
equal to 6 L/min. We sought to predict respiratory failure within 24 hours of admission as defined by oxygen
requirement of greater than 10 L/min by low -flow device, high-flow device, noninvasive or invasive ventilation, or
death. Predictive models were compared with the Elixhauser Comorbidity Index, quick Sequential [Sepsis-related]
Organ Failure Assessment, and the CURB -65 pneumonia severity score. RESULTS: During the study period, from
March 1 to April 27, 2020, 1,792 patients were admitted with COVID -19, 620 (35%) of whom had respiratory failure in
the ED. Of the remaining 1,172 admitted patients, 144 (12.3%) met the composite endpoint within the first 24 hours of
hospitalization. On the independent test cohort, both a novel bedside scoring system, the quick COVID -19 Severity
Index (area under receiver operating characteristic curve mean 0.81 [95% confidence interval {CI} 0.73 to 0.89]), and a
machine-learning model, the COVID-19 Severity Index (mean 0.76 [95% CI 0.65 to 0.86]), outperformed the Elixhauser
mortality index (mean 0.61 [95% CI 0.51 to 0.70]), CURB-65 (0.50 [95% CI 0.40 to 0.60]), and quick Sequential [Sepsis -
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related] Organ Failure Assessment (0.59 [95% CI 0.50 to 0.68]). A low quick COVID -19 Severity Index score was
associated with a less than 5% risk of respiratory decompensa tion in the validation cohort. CONCLUSION: A
significant proportion of admitted COVID-19 patients progress to respiratory failure within 24 hours of admission.
These events are accurately predicted with bedside respiratory examination findings within a simple scoring system.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33012378
DOI: 10.1016/j.annemergmed.2020.07.022
93. Hao B, Sotudian S, Wang T, et al. Early prediction of level-of-care requirements in patients with COVID-19.
Elife. 2020;9(10):12. DOI: 10.7554/eLife.60519
ABSTRACT: This study examined records of 2566 consecutive COVID -19 patients at five Massachusetts hospitals and
sought to predict level-of-care requirements based on clinical and laboratory data. Several classification methods
were applied and compared against standard pneumonia severity scores. The need for hospitalization, ICU care, and
mechanical ventilation were predicted with a validation accuracy of 88%, 87%, and 86%, respecti vely. Pneumonia
severity scores achieve respective accuracies of 73% and 74% for ICU care and ventilation. When predictions are
limited to patients with more complex disease, the accuracy of the ICU and ventilation prediction models achieved
accuracy of 83% and 82%, respectively. Vital signs, age, BMI, dyspnea, and comorbidities were the most important
predictors of hospitalization. Opacities on chest imaging, age, admission vital signs and symptoms, male gender,
admission laboratory results, and diabetes w ere the most important risk factors for ICU admission and mechanical
ventilation. The factors identified collectively form a signature of the novel COVID -19 disease.
The new coronavirus (now named SARS-CoV-2) causing the disease pandemic in 2019 (COVID-19), has so far infected
over 35 million people worldwide and killed more than 1 million. Most people with COVID -19 have no symptoms or
only mild symptoms. But some become seriously ill and need hospitalization. The sickest are admitted to an Intensive
Care Unit (ICU) and may need mechanical ventilation to help them breath. Being able to predict which patients with
COVID-19 will become severely ill could help hospitals around the world manage the huge influx of patients caused
by the pandemic and save lives. Now, Hao, Sotudian, Wang, Xu et al. show that computer models using artificial
intelligence technology can help predict which COVID-19 patients will be hospitalized, admitted to the ICU, or need
mechanical ventilation. Using data of 2,566 COVID-19 patients from five Massachusetts hospitals, Hao et al. created
three separate models that can predict hospitalization, ICU admission, and the need for mechanical ventilation with
more than 86% accuracy, based on patient characteristics, clinical symptoms, laborator y results and chest x-rays. Hao
et al. found that the patients' vital signs, age, obesity, difficulty breathing, and underlying diseases like diabetes, were
the strongest predictors of the need for hospitalization. Being male, having diabetes, cloudy chest x-rays, and certain
laboratory results were the most important risk factors for intensive care treatment and mechanical ventilation.
Laboratory results suggesting tissue damage, severe inflammation or oxygen deprivation in the body's tissues were
important warning signs of severe disease. The results provide a more detailed picture of the patients who are likely
to suffer from severe forms of COVID-19. Using the predictive models may help physicians identify patients who
appear okay but need closer monitoring and more aggressive treatment. The models may also help policy makers
decide who needs workplace accommodations such as being allowed to work from home, which individuals may
benefit from more frequent testing, and who should be prioritized for vaccina tion when a vaccine becomes available.
eng
URL: https://www.ncbi.nlm.nih.gov/pubmed/33044170
DOI: 10.7554/eLife.60519
94. Hashmi MD, Alnababteh M, Vedantam K, et al. Assessing the need for tran sfer to the intensive care unit
for Coronavirus-19 disease: Epidemiology and risk factors. Respir Med. 2020;174:106203. DOI:
10.1016/j.rmed.2020.106203
ABSTRACT: BACKGROUND: Although many patients with coronavirus disease 2019 (Covid -19) require direct
admission to the intensive care unit (ICU), some are sent after admission. Clinicians require an understanding of this
phenomenon and various risk stratification approaches for recognizing these subjects. METHODS: We examined all
Covid-19 patients sent initially to a ward who subsequently required care in the ICU. We examined the timing transfer
and attempted to develop a risk score based on baseline variables to predict progressive disease. We evaluated the
utility of the CURB-65 score at identifying the need for ICU transfer. RESULTS: The cohort included 245 subjects (mean
age 59.0 +/- 14.2 years, 61.2% male) and 20% were eventually sent to the ICU. The median time to transfer was 2.5
days. Approximately 1/3rd of patients were not moved until day 4 or later and the main reason for transfer (79.2%)
was worsening respiratory failure. A baseline absolute lymphocyte count (ALC) of </=0.8 10(3)/ml and a serum ferritin

Evidence Search Report: EOC012001-01 ESR

40

>/=1000 ng/ml were independently associated with ICU transfer. Co -morbid illnesses did not correlate with eventual
ICU care. Neither a risk score based on a low ALC and/or high ferritin nor the CURB -65 score performed well at
predicting need for transfer. CONCLUSION: Covid -19 patients admitted to general wards face a significant risk for
deterioration necessitating ICU admission and respiratory failure can occur late in this disease. Neither baseline
clinical factors nor the CURB -65 score perform well as screening tests to categorize these subjects as likely to progress
to ICU care.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33147562
DOI: 10.1016/j.rmed.2020.106203
95. He F, Quan Y, Lei M, et al. Clinical features and risk factors for ICU admission in COVID-19 patients with
cardiovascular diseases. Aging Dis. 2020;11(4):763 -9. DOI: 10.14336/AD.2020.0622
ABSTRACT: Previous studies on coronavirus disease 2019 (COVID-19) have focused on the general population.
However, cardiovascular disease (CVD) is a common comorbidity that has rarely been investigated in detail. This study
aims to describe clinical characteristics and determine risk factors for intensive care unit (I CU) admission of COVID-19
patients with CVD. In this retrospective cohort study, we included 288 adult patients with COVID -19 in Guangzhou
Eighth People's Hospital from January 15, 2020 to March 10, 2020. Demographic characteristics, laboratory results,
radiographic findings, complications, and treatments were recorded and compared between CVD and non -CVD
groups. A binary logistic regression model was used to identify risk factors associated with ICU admission for infected
patients with underlying CVD. COVID-19 patients in the CVD group were older and had higher levels of troponin I
(TnI), C-reactive protein (CRP), and creatinine. They were also more prone to develop into severe or critically severe
cases, receive ICU admission, and require respiratory suppo rt treatment. Multivariate regression analysis showed that
the following were risk factors for ICU admission in COVID -19 patients with CVD: each 1-year increase in age (odds
ratio (OR), 1.08; 95% confidence interval (CI), 1.02-1.17; p = 0.018); respiratory rate over 24 times per min (OR, 25.52;
95% CI, 5.48-118.87; p < 0.0001); CRP higher than 10 mg/L (OR, 8.12; 95% CI, 1.63 -40.49; p = 0.011); and TnI higher
than 0.03 mug/L (OR, 9.14; 95% CI, 2.66-31.43; p < 0.0001). Older age, CRP greater than 10 mg/L, TnI higher than 0.03
mug/L, and respiratory rate over 24 times per minute were associated with increasing odds of ICU admission in
COVID-19 patients with CVD. Investigating and monitoring these factors could assist in the risk stratification of
COVID-19 patients with CVD at an early stage.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32765943
DOI: 10.14336/AD.2020.0622
96. Hoiland RL, Fergusson NA, Mitra AR, et al. The association of ABO blood group with indices of disease
severity and multiorgan dysfunction in COVID-19. Blood Adv. 2020;4(20):4981-9. DOI:
10.1182/bloodadvances.2020002623
ABSTRACT: Studies on severe acute respiratory syndrome coronavirus 1 (SARS -CoV-1) suggest a protective effect of
anti-A antibodies against viral cell entry that may hold relevance for SARS -CoV-2 infection. Therefore, we aimed to
determine whether ABO blood groups are associated with different severities of COVID -19. We conducted a
multicenter retrospective analysis and nested prospective observational substudy of critically ill patients with COVID 19. We collected data pertaining to age, sex, comorbidities, dates of symptom onset, hospital admission, intensive
care unit (ICU) admission, mechanical ventilation, continuous renal replacement therapy (CRRT), standard laboratory
parameters, and serum inflammatory cytokines. National (N = 398 671; P = .38) and provincial (n = 62 246; P = .60)
ABO blood group distributions did not differ from our cohort (n = 95). A higher propor tion of COVID-19 patients with
blood group A or AB required mechanical ventilation (P = .02) and CRRT (P = .004) and had a longer ICU stay (P = .03)
compared with patients with blood group O or B. Blood group A or AB also had an increased probability of re quiring
mechanical ventilation and CRRT after adjusting for age, sex, and presence of >/=1 comorbidity. Inflammatory
cytokines did not differ between patients with blood group A or AB (n = 11) vs O or B (n = 14; P > .10 for all
cytokines). Collectively, ou r data indicate that critically ill COVID-19 patients with blood group A or AB are at
increased risk for requiring mechanical ventilation, CRRT, and prolonged ICU admission compared with patients with
blood group O or B. Further work is needed to understand the underlying mechanisms.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33057633
DOI: 10.1182/bloodadvances.2020002623
97. Holten AR, Nore KG, Tveiten C, et al. Predicting severe COVID-19 in the Emergency Department.
Resuscitation plus. 2020;4:100042. DOI: 10.1016/j.resplu.2020.100042
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ABSTRACT: Background: COVID-19 may lead to severe disease, requiring intensive care trea tment and challenging
the capacity of health care systems. The aim of this study was to compare the ability of commonly used scoring
systems for sepsis and pneumonia to predict severe COVID -19 in the emergency department. Methods: Prospective,
observational, single centre study in a secondary/tertiary care hospital in Oslo, Norway. Patients were assessed upon
hospital admission using the following scoring systems; quick Sequential Failure Assessment (qSOFA), Systemic
Inflammatory Response Syndrome criteria (SIRS), National Early Warning Score 2 (NEWS2), CURB -65 and Pneumonia
Severity index (PSI). The ratio of arterial oxygen tension to inspiratory oxygen fraction (P/F -ratio) was also calculated.
The area under the receiver operating characteristics curve (AU ROC) for each scoring system was calculated, along
with sensitivity and specificity for the most commonly used cut-offs. Severe disease was defined as death or treatment
in ICU within 14 days. Results: 38 of 175 study participants developed severe disease, 13 (7%) died and 29 (17%) had a
stay at an intensive care unit (ICU). NEWS2 displayed an AUROC of 0.80 (95% confidence interval 0.72 -0.88), CURB-65
0.75 (0.65-0.84), PSI 0.75 (0.65-0.84), SIRS 0.70 (0.61-0.80) and qSOFA 0.70 (0.61-0.79). NEWS2 was significantly better
than SIRS and qSOFA in predicating severe disease, and with a cut -off of5 points, had a sensitivity and specificity of
82% and 60%, respectively. Conclusion: NEWS2 predicted severe COVID -19 disease more accurately than SIRS and
qSOFA, but not significantly better than CURB65 and PSI. NEWS2 may be a useful screening tool in evaluating COVID 19 patients during hospital admission. Trial registration: : ClinicalTrials.gov Identifier: NCT04345536.
(https://clinicaltrials.gov/ct2/show/NCT04345536).
URL: https://www.ncbi.nlm.nih.gov/pubmed/33403367
DOI: 10.1016/j.resplu.2020.100042
98. Huang J, Zhang Z, Liu S, et al. Absolute Eosinophil Count Predicts Intensive Care Unit Transfer Among
Elderly COVID-19 Patients From General Isolation Wards. Front Med (Lausanne). 2020;7:585222. DOI:
10.3389/fmed.2020.585222
ABSTRACT: Objectives: As of June 1, 2020, coronavirus disease 2019 (COVID -19) has caused a global pandemic and
resulted in over 370,000 deaths worldwide. Early identification of COVID-19 patients who need to be admitted to the
intensive care unit (ICU) helps to improve the outcomes. We aim to investigate whether absolute eosinophil count
(AEC) can predict ICU transfer among elderly COVID-19 patients from general isolation wards. Methods: A
retrospective study of 94 elderly patients older than 60 years old with COVID -19 was conducted. We compared the
basic clinical characteristics and levels of inflammation markers on admission to general i solation wards and the needs
for ICU transfer between the eosinopenia (AEC on admission <20 cells/mul) and non -eosinopenia (AEC >/=20
cells/mul) groups. Results: There was a significantly higher ICU transfer rate in the eosinopenia group than in the non eosinopenia group (51 vs. 9%, P < 0.001). Multivariate analysis revealed that eosinopenia was associated with an
increased risk of ICU transfer in elderly COVID-19 patients [adjusted odds ratio (OR) 6.12 (95% CI, 1.23-30.33), P =
0.027] after adjustment of age, lymphocyte count, neutrophil count, C-reactive protein (CRP), and ferritin levels. The
eosinopenia group had higher levels of CRP, ferritin, and cytokines [interleukin -2 receptor (IL-2R), interleukin-6 (IL-6),
interleukin-8 (IL-8), interleukin-10 (IL-10), and tumor necrosis factor-alpha (TNF-alpha)] than the non-eosinophil
group (P < 0.001). The area under the curve of AEC on admission for predicting ICU transfer among elderly COVID -19
patients was 0.828 (95% CI, 0.732-0.923). The best cut-off value of AEC was 25 cells/mul with a sensitivity of 91% and
a specificity of 71%, respectively. Conclusion: Absolute eosinophil count on admission is a valid predictive marker for
ICU transfer among elderly COVID-19 patients from general isolation wards and, theref ore, can help case triage and
optimize ICU utilization, especially for health care facilities with limited ICU capacity.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33251234
DOI: 10.3389/fmed.2020.585222
99. Huang Y, Lu Y, Huang YM, et al. Obesity in patients with COVID-19: a systematic review and meta-analysis.
Metabolism. 2020;113:154378. DOI: 10.1016/j.metabol.2020.154378
ABSTRACT: BACKGROUND: Obesity is common in patients with coronavirus dise ase 2019 (COVID-19). The effects of
obesity on clinical outcomes of COVID-19 warrant systematical investigation. OBJECTIVE: This study explores the
effects of obesity with the risk of severe disease among patients with COVID -19. METHODS: Body mass index (B MI)
and degree of visceral adipose tissue (VAT) accumulation were used as indicators for obesity status. Publication
databases including preprints were searched up to August 10, 2020. Clinical outcomes of severe COVID -19 included
hospitalization, a requirement for treatment in an intensive care unit (ICU), invasive mechanical ventilation (IMV), and
mortality. Risks for severe COVID-19 outcomes are presented as odds ratios (OR) and 95% confidence interval (95%CI)
for cohort studies with BMI-defined obesity, and standardized mean difference (SMD) and 95%CI for controlled
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studies with VAT-defined excessive adiposity. RESULTS: A total of 45, 650 participants from 30 studies with BMI defined obesity and 3 controlled studies with VAT-defined adiposity were included for assessing the risk of severe
COVID-19. Univariate analyses showed significantly higher ORs of severe COVID -19 with higher BMI: 1.76 (95%: 1.21,
2.56, P=0.003) for hospitalization, 1.67 (95%CI: 1.26, 2.21, P<0.001) for ICU admission, 2.19 (95%CI: 1.56 , 3.07,
P<0.001) for IMV requirement, and 1.37 (95%CI: 1.06, 1.75, P=0.014) for death, giving an overall OR for severe COVID 19 of 1.67 (95%CI: 1.43, 1.96; P<0.001). Multivariate analyses revealed increased ORs of severe COVID -19 associated
with higher BMI: 2.36 (95%CI: 1.37, 4.07, P=0.002) for hospitalization, 2.32 (95%CI: 1.38, 3.90, P=0.001) for requiring
ICU admission, 2.63 (95%CI: 1.32, 5.25, P=0.006) for IMV support, and 1.49 (95%CI: 1.20, 1.85, P<0.001) for mortality,
giving an overall OR for severe COVID-19 of 2.09 (95%CI: 1.67, 2.62; P<0.001). Compared to non -severe COVID-19
patients, severe COVID-19 cases showed significantly higher VAT accumulation with a SMD of 0.49 for hospitalization
(95% CI: 0.11, 0.87; P=0.011), 0.57 (95% CI: 0.33, 0.81; P<0. 001) for requiring ICU admission and 0.37 (95% CI: 0.03,
0.71; P=0.035) for IMV support. The overall SMD for severe COVID -19 was 0.50 (95% CI: 0.33, 0.68; P<0.001).
CONCLUSIONS: Obesity increases risk for hospitalization, ICU admission, IMV requirement and death among patients
with COVID-19. Further, excessive visceral adiposity appears to be associated with severe COVID -19 outcomes. These
findings emphasize the need for effective actions by individuals, the public and governments to increase awareness of
the risks resulting from obesity and how these are heightened in the current global pandemic.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33002478
DOI: 10.1016/j.metabol.2020.154378
100. Hussain S, Baxi H, Chand Jamali M, et al. Burden of diabetes mellitus and its impact on COVID -19
patients: A meta-analysis of real-world evidence. Diabetes Metab Syndr. 2020;14(6):1595-602. DOI:
10.1016/j.dsx.2020.08.014
ABSTRACT: BACKGROUND & AIMS: Coronavirus disease 2019 (COVID-19) spreads rapidly and within no time, it has
been declared a pandemic by the World Health Organization. Evidence suggests diabetes to be a risk factor for the
progression and poor prognosis of COVID-19. Therefore, we aimed to understand the pooled prevalence of diabetes
in patients infected with COVID-19. We also aimed to compute the risk of mortality and ICU admissions in COVID -19
patients with and without diabetes. METHODS: A comprehensive literature search was performed in PubMed to
identify the articles reporting the diabetes prevalence and risk of mortality or ICU admission in COVID -19 patients.
The primary outcome was to compute the pooled prevalence of diabetes in COVID -19 patients. Secondary outcomes
included risk of mortality and ICU admissions in COVID-19 patients with diabetes compared to patients without
diabetes. RESULTS: This meta-analysis was based on a total of 23007 patients from 43 studies. The pooled prevalence
of diabetes in patients infected with COVID-19 was found to be 15% (95% CI: 12%-18%), p = <0.0001. Mortality risk
was found to be significantly higher in COVID-19 patients with diabetes as compared to COVID-19 patients without
diabetes with a pooled risk ratio of 1.61 (95% CI: 1.16-2.25%), p = 0.005. Likewise, risk of ICU admission rate was
significantly higher in COVID-19 patients with diabetes as compared to COVID-19 patients without diabetes with a
pooled risk ratio of 1.88 (1.20%-2.93%), p = 0.006. CONCLUSION: This meta-analysis found a high prevalence of
diabetes and higher mortality and ICU admission risk in COVID -19 patients with diabetes.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32862098
DOI: 10.1016/j.dsx.2020.08.014
101. Iaccarino G, Grassi G, Borghi C, et al. Gender differences in predictors of intensive care units admission
among COVID-19 patients: The results of the SARS-RAS study of the Italian Society of Hypertension. PLoS
One. 2020;15(10):e0237297. DOI: 10.1371/journal.pone.0237297
ABSTRACT: BACKGROUND: The global rate of intensive care unit (ICU) admission during the COVID -19 pandemic
varies within countries and is among the main challenges for health care systems worldwide. Conflicting results have
been reported about the response to coronavirus infection and COVID-19 outcomes in men and women.
Understanding predictors of intensive care unit admission might be of help for future planning and management of
the disease. METHODS AND FINDINGS: We designed a cross -sectional observational multicenter nationwide survey in
Italy to understand gender-related clinical predictors of ICU admission in patients with COVID -19. We analyzed
information from 2378 charts of Italian patients certified for COVID -19 admitted in 26 hospitals. Three hundred
ninety-five patients (16.6%) required ICU admission due to COVID19 infection, more frequently men (74%), with a
higher prevalence of comorbidities (1,78+/-0,06 vs 1,54+/-0,03 p<0.05). In multivariable regression model main
predictors of admission to ICU are male gender (OR 1,74 95% CI 1,36-2,22 p<0.0001) and presence of obesity (OR
2,88 95% CI 2,03-4,07 p<0.0001), chronic kidney disease (OR: 1,588; 95%, 1,036-2,434 p<0,05) and hypertension (OR:
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1,314; 95% 1,039-1,662; p<0,05). In gender specific analysis, obesity, chronic kidney disease and hypertension are
associated with higher rate of admission to ICU among men, whereas in women, obesity (OR: 2,564; 95% CI 1,336 4.920 p<0.0001) and heart failure (OR: 1,775 95% CI: 1,030-3,057) are associated with higher rate of ICU admission.
CONCLUSIONS: Our study demonstrates that gender is the primary determinant of the disease's severity among
COVID-19. Obesity is the condition more often observed among those admitted to ICU within both genders. TRIAL
REGISTRATION: Clinicaltrials.gov: NCT04331574.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33022004
DOI: 10.1371/journal.pone.0237297
102. Ibanez-Samaniego L, Bighelli F, Uson C, et al. Elevation of Liver Fibrosis Index FIB-4 Is Associated With
Poor Clinical Outcomes in Patients With COVID-19. J Infect Dis. 2020;222(5):726-33. DOI:
10.1093/infdis/jiaa355
ABSTRACT: BACKGROUND: COVID-19 is a potentially severe disease caused by the recently described SARS -CoV-2.
Whether liver fibrosis might be a relevant player in the natural history of COVID -19 is currently unknown. We aimed
to evaluate the association between FIB -4 and the risk of progression to critical illness in middle-aged patients with
COVID-19. METHODS: In this multicenter, retrospective study with prospective follow -up of 160 patients aged 35-65
years with COVID-19, FIB-4, clinical, and biochemical variables were collected at baseline. FIB -4 >/=2.67 defined
patients with risk for advanced liver fibrosis. RESULTS: Risk for advanced fibrosis was estimated in 28.1% of patients.
Patients with FIB-4 >/=2.67 more frequently required mechanical ventilation (37.8% vs 18.3%; P = .009). In
multivariate analysis, FIB-4 >/=2.67 (odds ratio [OR], 3.41; 95% confiden ce interval [CI], 1.30-8.92), cardiovascular risk
factors (OR, 5.05; 95% CI, 1.90-13.39), previous respiratory diseases (OR, 4.54; 95% CI, 1.36-15.10), and C-reactive
protein (OR, 1.01; 95% CI, 1.01-1.02) increased significantly the risk of ICU admission. Bootstrap confirmed FIB-4 as an
independent risk factor. CONCLUSIONS: In middle-aged patients with COVID-19, FIB-4 may have a prognostic role.
The link between liver fibrosis and the natural history of COVID -19 should be evaluated in future studies.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32563190
DOI: 10.1093/infdis/jiaa355
103. Incerti D, Rizzo S, Li X, et al. Risk factors for mortality among hospitalized patients with COVID-19.
medRxiv. 2020:2020.09.22.20196204. DOI: 10.1101/2020.09.22.20196204
ABSTRACT: Objectives To develop a prognostic model to identify and quantify risk factors for mortality among
patients admitted to the hospital with COVID-19.Design Retrospective cohort study. Patients were randomly assigned
to either training (80%) or test (20%) sets. The training set was used to fit a multivariable logistic regression. Predictors
were ranked using variable importance metrics. Models were assessed by C -indices, Brier scores, and calibration plots
in the test set.Setting Optum® de-identified COVID-19 Electronic Health Record dataset.Participants 17,086 patients
hospitalized with COVID-19 between February 20, 2020 and June 5, 2020.Main outcome measure All -cause mortality
during hospital stay.Results The full model that included information on demographics, comorbidities, laboratory
results and vital signs had good discrimination (C-index = 0.87) and was well calibrated, with some overpredictions for
the most at-risk patients. Results were generally similar on the training and test sets, suggesting that there was little
overfitting.Age was the most important risk factor. The performance of models that included all demographics and
comorbidities (C-index = 0.79) was only slightly better than a model that only included age (C-index = 0.76). Across
the study period, predicted mortality was 1.2% for 18-year olds, 8.4% for 55-year olds, and 28.6% for 85-year olds.
Predicted mortality across all ages declined over the study period from 21.7% by Mar ch to 13.3% by May.Conclusion
Age was the most important predictor of all-cause mortality although vital signs and laboratory results added
considerable prognostic information with oxygen saturation, temperature, respiratory rate, lactate dehydrogenase,
and white blood cell count being among the most important predictors. Demographic and comorbidity factors did
not improve model performance appreciably. The model had good discrimination and was reasonably well calibrated,
suggesting that it may be useful for assessment of prognosis.Competing Interest StatementAll authors are employees
of Genentech, a member of the Roche Group.Funding StatementThis study is funded by Genentech, a member of the
Roche group.Author DeclarationsI confirm all relevant ethical guid elines have been followed, and any necessary IRB
and/or ethics committee approvals have been obtained.YesThe details of the IRB/oversight body that provided
approval or exemption for the research described are given below:The use of Optum de -identified COVID-19
database was reviewed by the New England Institutional Review Board (IRB) and was determined to be exempt from
broad IRB approval, as this study did not involve human subject research.All necessary patient/participant consent has
been obtained and th e appropriate institutional forms have been archived.YesI understand that all clinical trials and
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any other prospective interventional studies must be registered with an ICMJE -approved registry, such as
ClinicalTrials.gov. I confirm that any such study rep orted in the manuscript has been registered and the trial
registration ID is provided (note: if posting a prospective study registered retrospectively, please provide a statement
in the trial ID field explaining why the study was not registered in advance).YesI have followed all appropriate research
reporting guidelines and uploaded the relevant EQUATOR Network research reporting checklist(s) and other pertinent
material as supplementary files, if applicable.YesData for this study was licensed from Optum. W hile we are
unfortunately not able to publicly share the data, the Supplement (with all code and output for the manuscript as well
as supplementary analyses) is available at https://github.com/phcanalytics/covid19 -prognostic-model.
https://github.com/phcanalytics/covid19-prognostic-model
URL: http://medrxiv.org/content/early/2020/10/02/2020.09.22.20196204.abstract
DOI: 10.1101/2020.09.22.20196204
104. Izquierdo JL, Ancochea J, Savana C-RG, et al. Clinical Characteristics and Prognostic Factors for Intensive
Care Unit Admission of Patients With COVID-19: Retrospective Study Using Machine Learning and Natural
Language Processing. J Med Internet Res. 2020;22(10):e21801. DOI: 10.2196/21801
ABSTRACT: BACKGROUND: Many factors involved in the onset and clinical course of the ongoing COVID -19
pandemic are still unknown. Although big data analytics and artificial intelligence are widely used in the realms of
health and medicine, researchers are only beginning to use these tools to explore the clinical characteristics and
predictive factors of patients with COVID-19. OBJECTIVE: Our primary objectives are to describe the clinical
characteristics and determine the factors that pred ict intensive care unit (ICU) admission of patients with COVID -19.
Determining these factors using a well-defined population can increase our understanding of the real -world
epidemiology of the disease. METHODS: We used a combination of classic epidemiolog ical methods, natural
language processing (NLP), and machine learning (for predictive modeling) to analyze the electronic health records
(EHRs) of patients with COVID-19. We explored the unstructured free text in the EHRs within the Servicio de Salud de
Castilla-La Mancha (SESCAM) Health Care Network (Castilla -La Mancha, Spain) from the entire population with
available EHRs (1,364,924 patients) from January 1 to March 29, 2020. We extracted related clinical information
regarding diagnosis, progression, and outcome for all COVID-19 cases. RESULTS: A total of 10,504 patients with a
clinical or polymerase chain reaction -confirmed diagnosis of COVID-19 were identified; 5519 (52.5%) were male, with
a mean age of 58.2 years (SD 19.7). Upon admission, the most common symptoms were cough, fever, and dyspnea;
however, all three symptoms occurred in fewer than half of the cases. Overall, 6.1% (83/1353) of hospitalized patients
required ICU admission. Using a machine-learning, data-driven algorithm, we identified that a combination of age,
fever, and tachypnea was the most parsimonious predictor of ICU admission; patients younger than 56 years, without
tachypnea, and temperature <39 degrees Celsius (or >39 masculineC without respiratory crackles) were not admitted
to the ICU. In contrast, patients with COVID-19 aged 40 to 79 years were likely to be admitted to the ICU if they had
tachypnea and delayed their visit to the emergency department after being seen in primary care. CONCLUSIONS: Our
results show that a combination of easily obtainable clinical variables (age, fever, and tachypnea with or without
respiratory crackles) predicts whether patients with COVID -19 will require ICU admission.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33090964
DOI: 10.2196/21801
105. Jain V, Yuan JM. Predictive symptoms and comorbidities for severe COVID-19 and intensive care unit
admission: a systematic review and meta-analysis. Int J Public Health. 2020;65(5):533 -46. DOI:
10.1007/s00038-020-01390-7
ABSTRACT: OBJECTIVES: COVID-19 has a varied clinical presentation. Elderly patients with comorbidities are more
vulnerable to severe disease. This study identifies specific symptoms and comorbidities predicting severe COVID -19
and intensive care unit (ICU) admission. METHODS: A litera ture search identified studies indexed in MEDLINE, EMBASE
and Global Health before 5th March 2020. Two reviewers independently screened the literature and extracted data.
Quality appraisal was performed using STROBE criteria. Random effects meta -analysis identified symptoms and
comorbidities associated with severe COVID-19 or ICU admission. RESULTS: Seven studies (including 1813 COVID -19
patients) were included. ICU patients were older (62.4 years) than non -ICU (46 years), with a greater proportion of
males. Dyspnoea was the only symptom predictive for severe disease (pOR 3.70, 95% CI 1.83 -7.46) and ICU admission
(pOR 6.55, 95% CI 4.28-10.0). COPD was the strongest predictive comorbidity for severe disease (pOR 6.42, 95% CI
2.44-16.9) and ICU admission (pOR 17.8, 95% CI 6.56-48.2), followed by cardiovascular disease and hypertension.
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CONCLUSIONS: Dyspnoea was the only symptom predictive for severe COVID -19 and ICU admission. Patients with
COPD, cardiovascular disease and hypertension were at higher risk of se vere illness and ICU admission.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32451563
DOI: 10.1007/s00038-020-01390-7
106. Kaeuffer C, Le Hyaric C, Fabacher T, et al. Clinical characteristics and risk factors associated with severe
COVID-19: prospective analysis of 1,045 hospitalised cases in North -Eastern France, March 2020. Euro Surveill.
2020;25(48):12. DOI: 10.2807/1560-7917.ES.2020.25.48.2000895
ABSTRACT: BackgroundIn March 2020, the COVID-19 outbreak was declared a pandemic by the World Health
Organization.AimOur objective was to identify risk factors predictive of severe disease and death in France.MethodsIn
this prospective cohort study, we included patients >/= 18 years old with confirmed C OVID-19, hospitalised in
Strasbourg and Mulhouse hospitals (France), in March 2020. We respectively compared patients who developed
severe disease (admission to an intensive care unit (ICU) or death) and patients who died, to those who did not, by
day 7 after hospitalisation.ResultsAmong 1,045 patients, 424 (41%) had severe disease, including 335 (32%) who were
admitted to ICU, and 115 (11%) who died. Mean age was 66 years (range: 20 -100), and 612 (59%) were men. Almost
75% of patients with body mass index (BMI) data (n = 897) had a BMI >/= 25 kg/m2 (n = 661). Independent risk
factors associated with severe disease were advanced age (odds ratio (OR): 1.1 per 10 -year increase; 95% CrI (credible
interval): 1.0-1.2), male sex (OR: 2.1; 95% CrI: 1.5-2.8), BMI of 25-29.9 kg/m2 (OR: 1.8; 95% CrI: 1.2-2.7) or >/= 30 (OR:
2.2; 95% CrI: 1.5-3.3), dyspnoea (OR: 2.5; 95% CrI: 1.8-3.4) and inflammatory parameters (elevated C-reactive protein
and neutrophil count, low lymphocyte count). Risk factors associated with death were advanced age (OR: 2.7 per 10year increase; 95% CrI: 2.1-3.4), male sex (OR: 1.7; 95% CrI: 1.1-2.7), immunosuppression (OR: 3.8; 95% CrI: 1.6-7.7),
diabetes (OR: 1.7; 95% CrI: 1.0-2.7), chronic kidney disease (OR: 2.3; 95% CrI: 1.3-3.9), dyspnoea (OR: 2.1; 95% CrI: 1.23.4) and inflammatory parameters.ConclusionsOverweightedness, obesity, advanced age, male sex, comorbidities,
dyspnoea and inflammation are risk factors for severe COVID -19 or death in hospitalised patients. Identifying these
features among patients in routine clinical practice might improve COVID -19 management.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33272355
DOI: 10.2807/1560-7917.ES.2020.25.48.2000895
107. Kamyshnyi A, Krynytska I, Matskevych V, et al. Arterial Hypertension as a Risk Comorbidity Associated
with COVID-19 Pathology. International Journal of Hypertension. 2020;2020:1-7. DOI: 10.1155/2020/8019360
ABSTRACT: Coronavirus disease 2019 (COVID-19), caused by the novel coronavirus severe acute respiratory
syndrome-coronavirus-2 (SARS-CoV-2), is an ongoing global public health challenge. Current clinical data suggest
that, in COVID-19 patients, arterial hypertension (AH) is one of the most common cardiovascular comorbi dities; it can
worsen outcomes and increase the risk of admission to intensive care unit (ICU). The exact mechanisms through which
AH contributes to the poor prognosis in COVID-19 are not yet clear. The putative relationship between AH and
COVID-19 may be linked to the role of angiotensin -converting enzyme 2 (ACE2), a key element of the AH
pathophysiology. Another mechanism connecting AH and COVID -19 is the dysregulation of the immune system
resulting in a cytokine storm, mediated by an imbalanced response of T helper cells subtypes. Therefore, it is essential
to optimize blood pressure control in hypertensive patients and monitor them carefully for cardiovascular and other
complications for the duration of COVID-19 infection. The question whether AH-linked ACE2 gene polymorphisms
increase the risk and/or worsen the course of SARS-CoV-2 infection should also receive further consideration.
URL: https://downloads.hindawi.com/journals/ijhy/2020/8019360.pdf
DOI: 10.1155/2020/8019360
108. Kattan MW, Ji X, Milinovich A, et al. An Algorithm for Classifying Patients Most Likely to Develop Severe
Coronavirus Disease 2019 Illness. Crit Care Explor. 2020;2(12):e0300. DOI: 10.1097/CCE.0000000000000300
ABSTRACT: Objectives: To develop an algorithm that predicts an individualized risk of severe coronavirus disease
2019 illness (i.e., ICU admission or death) upon testing positive for coronavirus disease 2019. Design: A retrospective
cohort study. Setting: Cleveland Clinic Health System. Patients: Those hospitalized with coronavirus disease 2019
between March 8, 2020, and July 13, 2020. Interventions: A temporal coronavirus disease 2019 test positive cut point
of June 1 was used to separate the development from validation cohorts. Fine and Gray competing risk regress ion
modeling was performed. Measurements and Main Results: The development set contained 4,520 patients who tested
positive for coronavirus disease 2019 between March 8, 2020, and May 31, 2020. The validation set contained 3,150
patients who tested positive between June 1 and July 13. Approximately 9% of patients were admitted to the ICU or
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died of coronavirus disease 2019 within 2 weeks of testing positive. A prediction cut point of 15% was proposed.
Those who exceed the cutoff have a 21% chance of future severe coronavirus disease 2019, whereas those who do
not have a 96% chance of avoiding the severe coronavirus disease 2019. In addition, application of this decision rule
identifies 89% of the population at the very low risk of severe coronavirus disease 2019 (< 4%). Conclusions: We have
developed and internally validated an algorithm to assess whether someone is at high risk of admission to the ICU or
dying from coronavirus disease 2019, should he or she test positive for coronavirus disease 2019. This ri sk should be a
factor in determining resource allocation, protection from less safe working conditions, and prioritization for
vaccination.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33354674
DOI: 10.1097/CCE.0000000000000300
109. Katzenschlager S, Zimmer AJ, Gottschalk C, et al. Can we predict the severe course of COVID-19 - a
systematic review and meta-analysis of indicators of clinical outcome? medRxiv. 2020:2020.11.09.20228858.
DOI: 10.1101/2020.11.09.20228858
ABSTRACT: Background: COVID-19 has been reported in over 40million people globally with variable clinical
outcomes. In this systematic review and meta-analysis, we assessed demographic, laboratory and clinical indicators as
predictors for severe courses of COVID-19. Methods: We systematically searched multiple databases (PubMed, Web
of Science Core Collection, MedRvix and bioRvix) for publications from December 2019 to May 31 (st) 2020. Random effects meta-analyses were used to calculate pooled odds ratios and differences of medians between (1) patients
admitted to ICU versus non -ICU patients and (2) patients who died versus those who survived. We adapted an
existing Cochrane risk-of-bias assessment tool for outcome studies. Results: Of 6, 702 unique citations, we included 88
articles with 69,762 patients. There was concern for bias across all articles included. Age was strongly associated with
mortality with a difference of medians (DoM) of 13.15 years (95% confidence interval (CI) 11.37 to 14.94) between
those who died and those who survived. We found a clinically relevant difference between non -survivors and
survivors for C-reactive protein (CRP; DoM 69.10, CI 50.43 to 87.77), lactate dehydrogenase (LDH; DoM 189.49, CI
155.00 to 223.98), cardiac troponin I (cTnI; DoM 21.88, CI 9.78 to 33.99) and D -Dimer (DoM 1.29mg/L, CI 0.9 - 1.69).
Furthermore, cerebrovascular disease was the co -morbidity most strongly associated with mortality (Odds Ratio 3.45,
CI 2.42 to 4.91) and ICU admission (Odds Ratio 5.88, CI 2.35 to 14.73). Discussion: This comprehensive meta -analysis
found age, cerebrovascular disease, CRP, LDH and cTnI to be the most important risk -factors in predicting severe
COVID-19 outcomes and will inform decision analytical tools to support clinical decision-making. Summary: In this
systematic review we meta-analyzed 88 articles for risk factors of ICU admission and mortality in COVID -19. We found
age, cerebrovascular disease, CRP, LDH and cTnI are the most important risk -factors for ICU admission or mortality.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33200148
DOI: 10.1101/2020.11.09.20228858
110. Kazemi MA, Ghanaati H, Moradi B, et al. Prognostic factors of chest CT findings for ICU admission and
mortality in patients with COVID-19 pneumonia. medRxiv. 2020:2020.10.30.20223024. DOI:
10.1101/2020.10.30.20223024
ABSTRACT: Background Studies have shown that CT could be valuable for prognostic issues in COVID -19Objective to
investigate the prognostic factors of early chest CT findings in COVID -19 patients.Materials and Methods This
retrospective study included 91 patients (34 women, and 57 men) of RT-PCR positive COVID-19 from 3 hospitals in
Iran between February 25, 2020, to march 15, 2020. Patients were divided into two groups as good prognosis,
discharged from the hospital and alive without symptoms (48 patients), and poor prognosis, died or need ed ICU care
(43 patients). The first CT images of both groups that were obtained during the first 8 days of the disease
presentation were evaluated considering the pattern, distribution, and underlying disease. The total CT-score was
calculated for each patient. Univariate and multivariate analysis with IBM SPSS Statistics v.26 was used to find the
prognostic factors.Results There was a significant correlation between poor prognosis and older ages, dyspnea,
presence of comorbidities, especially cardiovascular and pulmonary. Considering CT features, peripheral and diffuse
distribution, anterior and paracardiac involvement, crazy paving pattern, and pleural effusion were correlated with
poor prognosis. There was a correlation between total CT-score and prognosis and an 11.5 score was suggested as a
cut-off with 67.4% sensitivity and 68.7% specificity in differentiation of poor prognosis patients (patients who needed
ICU admission or died. Multivariate analysis revealed that a model consisting of age, male gende r, underlying
comorbidity, diffused lesions, total CT-score, and dyspnea would predict the prognosis better.Conclusion Total chest
CT-score and chest CT features can be used as prognostic factors in COVID -19 patients. A multidisciplinary approach
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would be more accurate in predicting the prognosis.Competing Interest StatementThe authors have declared no
competing interest.Funding StatementNo funding sourceAuthor DeclarationsI confirm all relevant ethical guidelines
have been followed, and any necessary IRB and/or ethics committee approvals have been obtained.YesThe details of
the IRB/oversight body that provided approval or exemption for the research described are given below:This study
was approved by the Ethics committee of Tehran University of Medical Scie nces with the ethical code of
IR.TUMS.MEDICINE.REC.1399.095 and written informed consent was waived.All necessary patient/participant consent
has been obtained and the appropriate institutional forms have been archived.YesI understand that all clinical tri als
and any other prospective interventional studies must be registered with an ICMJE -approved registry, such as
ClinicalTrials.gov. I confirm that any such study reported in the manuscript has been registered and the trial
registration ID is provided (note: if posting a prospective study registered retrospectively, please provide a statement
in the trial ID field explaining why the study was not registered in advance).YesI have followed all appropriate research
reporting guidelines and uploaded the relevan t EQUATOR Network research reporting checklist(s) and other pertinent
material as supplementary files, if applicable.YesAll data are available
URL: http://medrxiv.org/content/early/2020/11/03/2020.10.30.20223024.abstract
DOI: 10.1101/2020.10.30.20223024
111. Kerpel A, Apter S, Nissan N, et al. Diagnostic and Prognostic Value of Chest Radiographs for COVID -19 at
Presentation. West J Emerg Med. 2020;21(5):1067-75. DOI: 10.5811/westjem.2020.7.48842
ABSTRACT: INTRODUCTION: Pulmonary opacities in COVID-19 increase throughout the illness and peak after ten
days. The radiological literature mainly focuses on CT findings. The purpose of this study was to assess the diagnostic
and prognostic value of chest radiographs (CXR) for coronavirus disease 2019 (COVID -19) at presentation. METHODS:
We retrospectively identified consecutive reverse transcription polymerase reaction-confirmed COVID-19 patients (n
= 104, 75% men) and patien ts (n = 75, 51% men) with repeated negative severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) tests. Two radiologists blindly and independently reviewed the CXRs, documented
findings, assigned radiographic assessment of lung edema (RALE) scores, and predicted the patients' COVID-19
status. We calculated interobserver reliability. The score use for diagnosis and prognosis of COVID -19 was evaluated
with the area under the receiver operating characteristic curve. RESULTS: The overall RALE score fail ed to identify
COVID-19 patients at presentation. However, the score was inversely correlated with a COVID -19 diagnosis within
</=2 days, and a positive correlation was found six days after symptom onset.Interobserver agreement with regard to
separating normal from abnormal CXRs was moderate (k = 0.408) with low specificity (25% and 27%). Definite pleural
effusion had almost perfect agreement (k = 0.833) and substantially reduced the odds of a COVID -19 diagnosis.
Disease distribution and experts' opinion on COVID-19 status had only fair interobserver agreement. The RALE score
interobserver reliability was moderate to good (intraclass correlation coefficient = 0.745). A high RALE score predicted
a poor outcome (intensive care unit hospitalization, intubation, or death) in COVID-19 patients; a score of >/=5
substantially increased the odds of having a poor outcome. CONCLUSION: Chest radiography was found not to be a
valid diagnostic tool for COVID-19, as normal or near-normal CXRs are more likely early in the d isease course. Pleural
effusions at presentation suggest a diagnosis other than COVID -19. More extensive lung opacities at presentation are
associated with poor outcome in COVID-19 patients. Thus, patients with more than minimal opacities should be
monitored closely for clinical deterioration. This clinical application of CXR is its greatest strength in COVID -19 as it
impacts patient care.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32970556
DOI: 10.5811/westjem.2020.7.48842
112. Khan A, Althunayyan S, Alsofayan Y, et al. Risk factors associated with worse outcomes in COVID -19: a
retrospective study in Saudi Arabia. East Mediterr Health J. 2020;26(11):1371-80. DOI: 10.26719/emhj.20.130
ABSTRACT: Background: The rapid emergence of the novel coronavirus disease 2019 (COVID -19) has resulted in
millions of infected patients and hundreds of thousands of deaths worldwide. Health care services delivery is being
compromised due to the surge in the number of infected patients during this pandemic. Aims: This study aimed to
assess the risk factors associated with poor prognosis among COVID -19 patients in Saudi Arabia. Methods: This was a
multi-centre retrospective cohort study that included all laboratory-confirmed COVID-19 cases with definitive
outcomes in Saudi Arabia during March 2020. Demographic, clinical history, comorbidity and outcomes data were
retrieved from the National Health Electronic Surveillance Network (HESN) database. We used logistic regressi on
models to calculate crude and adjusted odds ratios (OR) to explore risk factors for critical outcomes (intensive care
unit admission or death) among COVID-19 cases. Results: We included 648 COVID-19-positive patients with a median
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age of 34 years. Of these, 11.9% were in the critical group. Risk factors associated with worse outcomes included
males (OR=1.92), age >60 years (OR=3.65), cardiac diseases (OR=3.05), chronic respiratory diseases (OR=2.29), and
cases with two or more comorbidities (OR=2.57) after adjusting for age and sex; all had significant P-values <0.05.
Conclusions: Independent risk factors for critical outcomes among COVID -19 cases include old age, males, cardiac
patients, chronic respiratory diseases, and the presence of two or more comor bidities. We recommend designing a
unique multi-item scale system to prognosticate COVID-19 patients.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33226105
DOI: 10.26719/emhj.20.130
113. Kim HJ, Han D, Kim JH, et al. An Easy-to-Use Machine Learning Model to Predict the Prognosis of
Patients With COVID-19: Retrospective Cohort Study. J Med Internet Res. 2020;22(11):e24225. DOI:
10.2196/24225
ABSTRACT: BACKGROUND: Prioritizing patients in need of intensive care is necessary to reduce the mortality rate
during the COVID-19 pandemic. Although several scoring methods have been introduced, many require laboratory or
radiographic findings that are not always easily available. OBJECTIVE: The purpose of this study was to develop a
machine learning model that predicts the need for intensive care for patients with COVID -19 using easily obtainable
characteristics-baseline demographics, comorbidities, and symptoms. METHODS: A retrospective study was
performed using a nationwide cohort in South Korea. Patients admitted to 100 hospitals from January 25, 2020, to
June 3, 2020, were included. Patient information was collected retrospectively by the attending physicians in each
hospital and uploaded to an online case report form. Variables that could be easily provided were extracted. The
variables were age, sex, smoking history, body temperature, comorbidities, activities of daily living, and symptoms.
The primary outcome was the need for intensive care, defined as admission to the intensive care unit, use of
extracorporeal life support, mechanical ventilation, vasopressors, or death within 30 days of hospitalization. Patients
admitted until March 20, 2020, were included in the derivation group to develop prediction mod els using an
automated machine learning technique. The models were externally validated in patients admitted after March 21,
2020. The machine learning model with the best discrimination performance was selected and compared against the
CURB-65 (confusion, urea, respiratory rate, blood pressure, and 65 years of age or older) score using the area under
the receiver operating characteristic curve (AUC). RESULTS: A total of 4787 patients were included in the analysis, of
which 3294 were assigned to the derivation group and 1493 to the validation group. Among the 4787 patients, 460
(9.6%) patients needed intensive care. Of the 55 machine learning models developed, the XGBoost model revealed
the highest discrimination performance. The AUC of the XGBoost model was 0.897 (95% CI 0.877-0.917) for the
derivation group and 0.885 (95% CI 0.855-0.915) for the validation group. Both the AUCs were superior to those of
CURB-65, which were 0.836 (95% CI 0.825-0.847) and 0.843 (95% CI 0.829-0.857), respectively. CONCLUSIONS: We
developed a machine learning model comprising simple patient -provided characteristics, which can efficiently predict
the need for intensive care among patients with COVID -19.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33108316
DOI: 10.2196/24225
114. Kiss S, Gede N, Hegyi P, et al. Early changes in laboratory parameters are predictors of mortality and ICU
admission in patients with COVID-19: a systematic review and meta-analysis. Med Microbiol Immunol.
2020;21:21. DOI: 10.1007/s00430-020-00696-w
ABSTRACT: Despite the growing knowledge of the clinicopathological features of COVID -19, the correlation between
early changes in the laboratory parameters and the clinical outcomes of patients is not entirely understood. In this
study, we aimed to assess the prognostic value of early laboratory parameters in COVID -19. We conducted a
systematic review and meta-analysis based on the available literature in five databases. The last search was on July 26,
2020, with key terms related to COVID-19. Eligible studies contained original data of at least ten infected patients and
reported on baseline laboratory parameters of patients. We calculated weighted mean differences (WMDs) for
continuous outcomes and odds ratios (ORs) with 95% confidence intervals. 93 and 78 studies were included in
quantitative and qualitative syntheses, respectively. Higher baseline total white blood cell count (WBC), C -reactive
protein (CRP), lactate-dehydrogenase (LDH), creatine kinase (CK), D-dimer and lower absolute lymphocyte count
(ALC) (WMDALC = - 0.35 x 10(9)/L [CI - 0.43, - 0.27], p < 0.001, I(2) = 94.2%; < 0.8 x 10(9)/L, ORALC = 3.74 [CI 1.77,
7.92], p = 0.001, I(2) = 65.5%) were all associated with higher mortality rate. On admission WBC, ALC, D -dimer, CRP,
LDH, and CK changes could serve as alarming prognostic factors. The correct interpretation of laboratory
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abnormalities can guide therapeutic decisions, especially in early identification of potentially critical cases. This meta analysis should help to allocate resources and save lives by enabling timely intervention.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33219397
DOI: 10.1007/s00430-020-00696-w
115. Knight SR, Ho A, Pius R, et al. Risk stratification of patients admitted to hospital with covid -19 using the
ISARIC WHO Clinical Characterisation Protocol: development and validation of the 4C Mortality Score. BMJ.
2020;370:m3339. DOI: 10.1136/bmj.m3339
ABSTRACT: OBJECTIVE: To develop and validate a pragmatic risk score to predict mortality in patients admitted to
hospital with coronavirus disease 2019 (covid -19). DESIGN: Prospective observational cohort study. SETTING:
International Severe Acute Respiratory and emerging Infections Consortium (ISARIC) World Health Organization
(WHO) Clinical Characterisation Protocol UK (CCP-UK) study (performed by the ISARIC Coronavirus Clinical
Characterisation Consortium-ISARIC-4C) in 260 hospitals across England, Scotland, and Wales. Model training was
performed on a cohort of patients recruited between 6 February and 20 May 2020, with validation conducted on a
second cohort of patients recruited after model development between 21 May and 29 June 2020. PARTICIPANTS:
Adults (age >/=18 years) admitted to hospital with covid -19 at least four weeks before final data extraction. MAIN
OUTCOME MEASURE: In -hospital mortality. RESULTS: 35 463 patients were included in the derivation dataset
(mortality rate 32.2%) and 22 361 in the validation dataset (mortality rate 30.1%). The final 4C Mortality Score included
eight variables readily available at initial hospital assessment: age, sex, number of comorbidities, respiratory rate,
peripheral oxygen saturation, level of consciousness, urea level, and C reactive protein (score range 0-21 points). The
4C Score showed high discrimination for mortality (derivation cohort: area under the receiver operating characteristic
curve 0.79, 95% confidence interval 0.78 to 0.79; validation cohort : 0.77, 0.76 to 0.77) with excellent calibration
(validation: calibration-in-the-large=0, slope=1.0). Patients with a score of at least 15 (n=4158, 19%) had a 62%
mortality (positive predictive value 62%) compared with 1% mortality for those with a score o f 3 or less (n=1650, 7%;
negative predictive value 99%). Discriminatory performance was higher than 15 pre -existing risk stratification scores
(area under the receiver operating characteristic curve range 0.61-0.76), with scores developed in other covid -19
cohorts often performing poorly (range 0.63-0.73). CONCLUSIONS: An easy-to-use risk stratification score has been
developed and validated based on commonly available parameters at hospital presentation. The 4C Mortality Score
outperformed existing scores, showed utility to directly inform clinical decision making, and can be used to stratify
patients admitted to hospital with covid-19 into different management groups. The score should be further validated
to determine its applicability in other populations. STUDY REGISTRATION: ISRCTN66726260.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32907855
DOI: 10.1136/bmj.m3339
116. Kostakis I, Smith GB, Prytherch D, et al. The performance of the National Early Warning Score and
National Early Warning Score 2 in hospitalised patients infected by the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). Resuscitation. 2020. DOI: 10.1016/j.resuscitation.2020.10.039
ABSTRACT: INTRODUCTION: Since the introduction of the UK's National Early Warning Score (NEWS) and its
modification, NEWS2, coronavirus disease 2019 (COVID-19), has caused a worldwide pandemic. NEWS and NEWS2
have good predictive abilities in patients with other infections and sepsis, however there is little evidence of their
performance in COVID-19. METHODS: Using receiver-operating characteristics analyses, we used the area under the
receiver operating characteristic (AUROC) curve to evaluate the performance of NEWS or NEWS2 to discriminate t he
combined outcome of either death or intensive care unit (ICU) admission within 24h of a vital sign set in five cohorts
(COVID-19 POSITIVE, n=405; COVID-19 NOT DETECTED, n=1716; COVID-19 NOT TESTED, n=2686; CONTROL 2018,
n=6273; CONTROL 2019, n=6523). RESULTS: The AUROC values for NEWS or NEWS2 for the combined outcome
were: COVID-19 POSITIVE, 0.882 (0.868-0.895); COVID-19 NOT DETECTED, 0.875 (0.861-0.89); COVID-19 NOT TESTED,
0.876 (0.85-0.902); CONTROL 2018, 0.894 (0.884-0.904); CONTROL 2019, 0.842 (0.829-0.855). CONCLUSIONS: The
finding that NEWS or NEWS2 performance was good and similar in all five cohorts (range=0.842 -0.894) suggests that
amendments to NEWS or NEWS2, such as the addition of new covariates or the need to change the weighting of
existing parameters, are unnecessary when evaluating patients with COVID -19. Our results support the national and
international recommendations for the use of NEWS or NEWS2 for the assessment of acute -illness severity in patients
with COVID-19.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33176170
DOI: 10.1016/j.resuscitation.2020.10.039
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117. Kottlors J, Zopfs D, Fervers P, et al. Body composition on low dose chest CT is a significant predictor of
poor clinical outcome in COVID-19 disease - A multicenter feasibility study. Eur J Radiol. 2020;132:109274.
DOI: 10.1016/j.ejrad.2020.109274
ABSTRACT: PURPOSE: Low -dose computed tomography (LDCT) of the chest is a recommended diagnostic tool in
early stage of COVID-19 pneumonia. High age, several comorbidities as well as poor physical fitness can negatively
influence the outcome within COVID-19 infection. We investigated whether the ratio of fat to muscle area, measured
in initial LDCT, can predict severe progression of COVID-19 in the follow -up period. METHOD: We analyzed 58
individuals with confirmed COVID-19 infection that underwent an initial LDCT in one of two included centers due to
COVID-19 infection. Using the ratio of waist circumference per paravertebral muscle circumference (FMR), the body
composition was estimated. Patient outcomes were rated on an ordinal scale with higher numbers representing more
severe progression or disease associated complications (hospitalization/ intensive care unit (ICU)/ trache al intubation/
death) within a follow-up period of 22 days after initial LDCT. RESULTS: In the initial LDCT a significantly higher FMR
was found in patients requiring intensive care treatment within the follow -up period. In multivariate logistic regression
analysis, FMR (p<.001) in addition to age (p<.01), was found to be a significant predictor of the necessity for ICU
treatment of COVID-19 patients. CONCLUSION: FMR as potential surrogate of body composition and obesity can be
easily determined in initial LDCT of COVID-19 patients. Within the multivariate analysis, in addition to patient age, low
muscle area in proportion to high fat area represents an additional prognostic information for the patient outcome
and the need of an ICU treatment during the foll ow-up period within the next 22 days. This multicentric pilot study
presents a method using an initial LDCT to screen opportunistically for obese patients who have an increased risk for
the need of ICU treatment. While clinical capacities, such as ICU beds and ventilators, are more crucial than ever to
help manage the current global corona pandemic, this work introduces an approach that can be used for a cost effective way to help determine the amount of these rare clinical resources required in the near fu ture.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32961451
DOI: 10.1016/j.ejrad.2020.109274
118. Lai X, Liu J, Zhang T, et al. Clinical, laboratory and imaging predictors for critical illness and mortality in
patients with COVID-19: protocol for a systematic review and meta-analysis. BMJ Open. 2020;10(12):e039813.
DOI: 10.1136/bmjopen-2020-039813
ABSTRACT: INTRODUCTION: With the threat of a worldwide pandemic of COVID -19, it is important to identify the
prognostic factors for critical conditions among patients with non-critical COVID-19. Prognostic factors and models
may assist front-line clinicians in rapid identification of high -risk patients, early management of modifiable factors,
appropriate triaging and optimising the use of limited healthcare resources. We aim to systematically assess the
clinical, laboratory and imaging predictors as well as prediction models for severe or critical illness and mortality in
patients with COVID-19. METHODS AND ANALYSIS: All peer-reviewed and preprint primary articles with a
longitudinal design that focused on prognostic factors or models for critical illness and mortality related to COVID -19
will be eligible for inclusion. A systematic search of 11 databases in cluding PubMed, EMBASE, Web of Science,
Cochrane Library, CNKI, VIP, Wanfang Data, SinoMed, bioRxiv, Arxiv and MedRxiv will be conducted. Study selection
will follow the Preferred Reporting Items for Systematic Reviews and Meta -Analyses guidelines. Data extraction will be
performed using the modified version of the Critical Appraisal and Data Extraction for Systematic Reviews of
Prediction Modelling Studies checklist and quality will be evaluated using the Newcastle -Ottawa Scale and the Quality
In Prognosis Studies tool. The association between prognostic factors and outcomes of interest will be synthesised
and a meta-analysis will be conducted with three or more studies reporting a particular factor in a consistent manner.
ETHICS AND DISSEMINATION: Ethical approval was not required for this systematic review. We will disseminate our
findings through publication in a peer-reviewed journal. PROSPERO REGISTRATION NUMBER: CRD 42020178798.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33361074
DOI: 10.1136/bmjopen-2020-039813
119. Lalueza A, Lora-Tamayo J, de la Calle C, et al. The early use of sepsis scores to predict respiratory failure
and mortality in non-ICU patients with COVID-19. Revista Clinica Espanola. 2020.
ABSTRACT: This observational retrospective study aimed to investigate the usefulness of Sequential Organ Failure
Assessment (SOFA), Quick SOFA (qSOFA), National Early Warning Score (NEWS), and quick NEWS in predicting
respiratory failure and death among patients with COVID-19 hospitalized outside of intensive care units (ICU). We
included 237 adults hospitalized with COVID-19 who were followed-up on for one month or until death. Respiratory
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failure was defined as a PaO<inf>2</inf>/FiO<inf>2</i nf> ratio <= 200 mmHg or the need for mechanical
ventilation. Respiratory failure occurred in 77 patients (32.5%), 29 patients (12%) were admitted to the ICU, and 49
patients (20.7%) died. Discrimination of respiratory failure was slightly higher in NEWS, followed by SOFA. Regarding
mortality, SOFA was more accurate than the other scores. In conclusion, sepsis scores are useful for predicting
respiratory failure and mortality in COVID-19 patients. A NEWS score >= 4 was found to be the best cutoff point for
predicting respiratory failure. Copyright © 2020 Elsevier Espana, S.L.U. and Sociedad Espanola de Medicina Interna
(SEMI)
URL: http://ovidsp.ovid.com/ovidweb.cgi?T=JS&CSC=Y&NEWS=N&PAGE=fulltext&D=emexc&AN=2010102857
120. Lammers AJJ, Brohet RM, Theunissen REP, et al. Early hydroxychloroquine but not chloroquine use
reduces ICU admission in COVID-19 patients. Int J Infect Dis. 2020;101:283-9. DOI: 10.1016/j.ijid.2020.09.1460
ABSTRACT: BACKGROUND: The global push for the use of hydroxychloroquine (HCQ) and chloroquine (CQ) against
COVID-19 has resulted in an ongoing discussion about the effectivity and toxicity of these drugs. Recent studies
report no effect of (H)CQ on 28-day mortality. We investigated the effect of HCQ and CQ in hospitalized patients on
the non-ICU COVID-ward. METHODS: A nationwide, observational cohort study was performed in The Netherlands.
Hospitals were given the opportunity to decide independently on the use of three different COVID -19 treatment
strategies: HCQ, CQ, or no treatment. We compared the outcomes between these groups. The primary outcomes
were 1) death on the COVID-19 ward, and 2) transfer to the intensive care unit (ICU). RESULTS: The analysis included
1064 patients from 14 hospitals: 566 patients received treatment with either HCQ (n = 189) or CQ (n = 377), and 498
patients received no treatment. In a multivariate propensity-matched weighted competing regression analysis, there
was no significant effect of (H)CQ on mortality on the COVID ward. However, HCQ was associated with a significantly
decreased risk of transfer to the ICU (hazard ratio (HR) = 0.47, 95% CI = 0.27 -0.82, p = 0.008) when compared with
controls. This effect was not found in the CQ group (HR = 0.80, 95% CI = 0.55 -1.15, p = 0.207), and remained
significant after competing risk analysis. CONCLUSION: The results of this observational study demonstrate a lack of
effect of (H)CQ on non-ICU mortality. However, we show that the use of HCQ - but not CQ - is associated with a 53%
reduction in risk of transfer of COVID-19 patients from the regular ward to the ICU. Recent prospective studies have
reported on 28-day, all-cause mortality only; therefore, additional prospective data on the early effects of HCQ in
preventing transfer to the ICU are still needed.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33007454
DOI: 10.1016/j.ijid.2020.09.1460
121. Lassau N, Ammari S, Chouzenoux E, et al. Integration of clinical characteristics, lab tests and a deep
learning CT scan analysis to predict severity of hospitalized COVID-19 patients. medRxiv. 2020.
URL: https://www.medrxiv.org/content/10.1101/2020.05.14.20101972v3.full
122. Levine DM, Lipsitz SR, Co Z, et al. Derivation of a Clinical Risk Score to Predict 14-Day Occurrence of
Hypoxia, ICU Admission, and Death Among Patients with Coronavirus Disease 2019. Journal of general
internal medicine. 2020;03:03. DOI: 10.1007/s11606-020-06353-5
ABSTRACT: BACKGROUND: Uncertainty surrounding COVID-19 regarding rapid progression to acute respiratory
distress syndrome and unusual clinical characteristics make discharge from a monitored setting challenging. A c linical
risk score to predict 14-day occurrence of hypoxia, ICU admission, and death is unavailable. OBJECTIVE: Derive and
validate a risk score to predict suitability for discharge from a monitored setting among an early cohort of patients
with COVID-19. DESIGN: Model derivation and validation in a retrospective cohort. We built a manual forward
stepwise logistic regression model to identify variables associated with suitability for discharge and assigned points to
each variable. Event-free patients were included after at least 14 days of follow -up. PARTICIPANTS: All adult patients
with a COVID-19 diagnosis between March 1, 2020, and April 12, 2020, in 10 hospitals in Massachusetts, USA. MAIN
MEASURES: Fourteen -day composite predicting hypoxia, ICU admissio n, and death. We calculated a risk score for
each patient as a predictor of suitability for discharge evaluated by area under the curve. KEY RESULTS: Of 2059
patients with COVID-19, 1326 met inclusion. The 1014-patient training cohort had a mean age of 58 years, was 56%
female, and 65% had at least one comorbidity. A total of 255 (25%) patients were suitable for discharge. Variables
associated with suitability for discharge were age, oxygen saturation, and albumin level, yielding a risk score between
0 and 55. At a cut point of 30, the score had a sensitivity of 83% and specificity of 82%. The respective c -statistic for
the derivation and validation cohorts were 0.8939 (95% CI, 0.8687 to 0.9192) and 0.8685 (95% CI, 0.8095 to 0.9275).
The score performed similarly for inpatients and emergency department patients. CONCLUSIONS: A 3 -item risk score
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for patients with COVID-19 consisting of age, oxygen saturation, and an acute phase reactant (albumin) using point of
care data predicts suitability for discharge and may optimize scarce resources.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33274414
DOI: 10.1007/s11606-020-06353-5
123. Li J, Chen Y, Chen S, et al. Derivation and validation of a prognostic model for predicting in -hospital
mortality in patients admitted with COVID-19 in Wuhan, China: the PLANS (platelet lymphocyte age
neutrophil sex) model. BMC Infect Dis. 2020;20(1):959. DOI: 10.1186/s12879-020-05688-y
ABSTRACT: BACKGROUND: Previous published prognostic models for COVID -19 patients have been suggested to be
prone to bias due to unrepresentativeness of patient population, lack of external validation, inappropriate sta tistical
analyses, or poor reporting. A high -quality and easy-to-use prognostic model to predict in -hospital mortality for
COVID-19 patients could support physicians to make better clinical decisions. METHODS: Fine -Gray models were used
to derive a prognostic model to predict in-hospital mortality (treating discharged alive from hospital as the
competing event) in COVID-19 patients using two retrospective cohorts (n = 1008) in Wuhan, China from January 1 to
February 10, 2020. The proposed model was internal ly evaluated by bootstrap approach and externally evaluated in
an external cohort (n = 1031). RESULTS: The derivation cohort was a case -mix of mild-to-severe hospitalized COVID19 patients (43.6% females, median age 55). The final model (PLANS), including five predictor variables of platelet
count, lymphocyte count, age, neutrophil count, and sex, had an excellent predictive performance (optimism-adjusted
C-index: 0.85, 95% CI: 0.83 to 0.87; averaged calibration slope: 0.95, 95% CI: 0.82 to 1.08). Internal validation showed
little overfitting. External validation using an independent cohort (47.8% female, median age 63) demonstrated
excellent predictive performance (C-index: 0.87, 95% CI: 0.85 to 0.89; calibration slope: 1.02, 95% CI: 0.92 to 1.12). The
averaged predicted cumulative incidence curves were close to the observed cumulative incidence curves in patients
with different risk profiles. CONCLUSIONS: The PLANS model based on five routinely collected predictors would assist
clinicians in better triaging patients and allocating healthcare resources to reduce COVID -19 fatality.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33334318
DOI: 10.1186/s12879-020-05688-y
124. Li J, Li M, Zheng S, et al. Plasma albumin levels predict risk for nonsurvivors in critically ill patients with
COVID-19. Biomark Med. 2020;14(10):827-37. DOI: 10.2217/bmm-2020-0254
ABSTRACT: Aim: We aimed to explore the biomarkers for disease progression or the risk of nonsurvivors. M aterials &
methods: This study included 134 hospitalized patients with confirmed COVID -19 infection. The outcome of moderate
versus severe versus critically ill patients and survivors versus nonsurvivors were compared. Results: An increase in the
severity of COVID-19 pneumonia was positively associated with lower levels of platelets and albumin (all p < 0.05). In
the critical group, the plasma levels of albumin continued to have a significant association for the risk of nonsurvivors
(p < 0.05), even after adjusting for confounding factors. Conclusion: Albumin levels could be used as an independent
predictor of the risk of nonsurvivors in critically ill patients with COVID -19.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32490680
DOI: 10.2217/bmm-2020-0254
125. Li J, Liu Z, Wu G, et al. D-Dimer as a Prognostic Indicator in Critically Ill Patients Hospitalized With
COVID-19 in Leishenshan Hospital, Wuhan, China. Front Pharmacol. 2020;11:600592. DOI:
10.3389/fphar.2020.600592
ABSTRACT: Background: D-dimer is a small protein fragment and high levels of D-dimer have been associated with
increased mortality in patients presenting to emergency departments with infection. Previous studies have reported
increased levels of D-dimer in COVID-19; however, it is unclear whether an increased D-dimer level provides early
warning of poor prognosis. Therefore, this study aimed to assess the usefulness of D -dimer as an early indicator of
prognosis in patients with coron avirus disease (COVID-19). Methods: We conducted a retrospective study of patients
with COVID-19 admitted to Leishenshan Hospital in Wuhan, China, from February 15 to March 30, 2020. The final date
of follow -up was April 11, 2020. Results: Of the 1,643 patients with COVID-19, 691 had elevated D-dimer levels. Their
median age was 65 years. Of the patients with elevated D -dimer levels, 45% had comorbidities, with cardiovascular
disease (205 [29.7%]) being the most common. Patients with elevated D -dimer were more likely to require treatment
with high-flow oxygen, anticoagulation, antibiotics, and admission to the intensive care unit They were also more
likely to have increased interleukin -6, monocytes, and lymphocytes. Patients with elevated D-dimer levels had
significantly higher mortality than those with normal or low D -dimer levels. Conclusion: In patients with COVID-19,
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elevated D-dimer was associated with abnormal immunity, underlying disease, increased disease severity, and
increased mortality. Taken together, D-dimer may be a marker for the early warning of disease severity and increased
risk of death. These findings provide insights into the potential risk of elevated D -dimer in patients with COVID-19.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33408630
DOI: 10.3389/fphar.2020.600592
126. Li N, Kong H, Zheng XZ, et al. Early predictive factors of progression from severe type to critical ill type in
patients with Coronavirus Disease 2019: A retrospective cohort study. PLoS One. 2020;15(12):e0243195. DOI:
10.1371/journal.pone.0243195
ABSTRACT: BACKGROUND: The current worldwide pandemic of Coronavirus Disease 2019 (COVID -19) has posed a
serious threat to global public health, and the mortality rate of critical ill patients remains high. The purpose of this
study was to identify factors that early predict the progression of COVID -19 from severe to critical illness. METHODS:
This retrospective cohort study included adult patients with severe or critica l ill COVID-19 who were consecutively
admitted to the Zhongfaxincheng campus of Tongji Hospital (Wuhan, China) from February 8 to 18, 2020. Baseline
variables, data at hospital admission and during hospital stay, as well as clinical outcomes were collected from
electronic medical records system. The primary endpoint was the development of critical illness. A multivariable
logistic regression model was used to identify independent factors that were associated with the progression from
severe to critical illness. RESULTS: A total of 138 patients were included in the analysis; of them 119 were diagnosed as
severe cases and 16 as critical ill cases at hospital admission. During hospital stay, 19 more severe cases progressed to
critical illness. For all enrolled patients, longer duration from diagnosis to admission (odds ratio [OR] 1.108, 95% CI
1.022-1.202; P = 0.013), pulse oxygen saturation at admission <93% (OR 5.775, 95% CI 1.257 -26.535; P = 0.024),
higher neutrophil count (OR 1.495, 95% CI 1.177-1.899; P = 0.001) and higher creatine kinase-MB level at admission
(OR 2.449, 95% CI 1.089-5.511; P = 0.030) were associated with a higher risk, whereas higher lymphocyte count at
admission (OR 0.149, 95% CI 0.026-0.852; P = 0.032) was associated with a lower risk of critical illness development.
For the subgroup of severe cases at hospital admission, the above factors except creatine kinase-MB level were also
found to have similar correlation with critical illness development. CONCLUSIONS: Higher neutrophil count and lower
lymphocyte count at admission were early independent predictors of progression to critical illness in severe COVID -19
patients.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33264366
DOI: 10.1371/journal.pone.0243195
127. Li X, Ge P, Zhu J, et al. Deep learning prediction of likelihood of ICU admission and mortality in COVID -19
patients using clinical variables. PeerJ. 2020;8:e10337. DOI: 10.7717/peerj.10337
ABSTRACT: Background: This study aimed to develop a deep-learning model and a risk-score system using clinical
variables to predict intensive care unit (ICU) admission and in -hospital mortality in COVID-19 patients. Methods: This
retrospective study consisted of 5,766 persons-under-investigation for COVID-19 between 7 February 2020 and 4 May
2020. Demographics, chronic comorbidities, vital signs, symptoms and laboratory tests at admission were collected. A
deep neural network model and a risk -score system were constructed to predict ICU admission and in-hospital
mortality. Prediction performance used the receiver operating characteristic area under the curve (AUC). Results: The
top ICU predictors were procalcitonin, lactate dehydrogenase, C -reactive protein, ferritin and oxygen saturation. Th e
top mortality predictors were age, lactate dehydrogenase, procalcitonin, cardiac troponin, C -reactive protein and
oxygen saturation. Age and troponin were unique top predictors for mortality but not ICU admission. The deep learning model predicted ICU admission and mortality with an AUC of 0.780 (95% CI [0.760-0.785]) and 0.844 (95% CI
[0.839-0.848]), respectively. The corresponding risk scores yielded an AUC of 0.728 (95% CI [0.726 -0.729]) and 0.848
(95% CI [0.847-0.849]), respectively. Conclusions: Deep learning and the resultant risk score have the potential to
provide frontline physicians with quantitative tools to stratify patients more effectively in time -sensitive and resourceconstrained circumstances.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33194455
DOI: 10.7717/peerj.10337
128. Li Y, Yang S, Peng D, et al. Predictive value of serum cystatin C for risk of mortality in severe and critically
ill patients with COVID-19. World J Clin Cases. 2020;8(20):4726-34. DOI: 10.12998/wjcc.v8.i20.4726
ABSTRACT: BACKGROUND: The outbreak of coronavirus disease 2019 (COVID-19) has rapidly evolved into a global
pandemic. COVID-19 is clinically categorized into mild, moderate, severe, and critical illness. Acute kidney injury is an
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independent risk factor for poor prognosis in patients with. Ser um cystatin C (sCys C) is considered a more sensitive
biomarker for early renal insufficiency than conventional indicators of renal function. Early detection of risk factors
that affect the prognosis of severe and critically ill patients while using active and effective treatment measures is very
important and can effectively reduce the potential mortality rate. AIM: To determine the predictive value of sCys C for
the prognosis of patients with COVID-19. METHODS: The clinical data of 101 severe and critical ly ill patients with
COVID-19 at a designated hospital in Wuhan, Hubei Province, China were analyzed retrospectively. According to the
clinical outcome, the patients were divided into a discharge group (64 cases) and a death group (37 cases). The
general information, underlying diseases, and laboratory examination indexes of the two groups were compared.
Multivariate Cox regression was used to explore the relationship between sCys C and prognosis. The receiver
operating characteristic (ROC) curve was used to demonstrate the sensitivity and specificity of sCys C and its optimal
cut-off value for predicting death. RESULTS: There were significant differences in age, sCys C, creatinine, C -reactive
protein, serum albumin, creatine kinase-MB, alkaline phosphatase, lactate dehydrogenase, neutrophil count, and
lymphocyte count between the two groups (P < 0.001). Multivariate logistic regression analysis showed that sCys C
was an independent risk factor for death in patients with COVID -19 (Odds ratio = 1.812, 95% confidence interval [CI]:
1.300-2.527, P < 0.001). The area under the ROC curve was 0.755 (95%CI: 1.300 -2.527), the cut-off value was 0.80, the
specificity was 0.562, and the sensitivity was 0.865. CONCLUSION: sCys C is an independent risk factor for death in
patients with COVID-19. Patients with a sCys C level of 0.80 mg/L or greater are at a high risk of death.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33195640
DOI: 10.12998/wjcc.v8.i20.4726
129. Liang W, Liang H, Ou L, et al. Development and Validation of a Clinical Risk Score to Predict the
Occurrence of Critical Illness in Hospitalized Patients With COVID-19. JAMA Intern Med. 2020;180(8):1081 -9.
DOI: 10.1001/jamainternmed.2020.2033
ABSTRACT: Importance: Early identification of patients with novel coronavirus disease 2019 (COVID -19) who may
develop critical illness is of great importance and may aid in delivering proper treatment and optimizing use of
resources. Objective: To develop and validate a clinical score at hospital admission for predicting which patients with
COVID-19 will develop critical illness based on a nationwide cohort in China. Design, Setting, and Participants:
Collaborating with the National Health Commission of China, we establ ished a retrospective cohort of patients with
COVID-19 from 575 hospitals in 31 provincial administrative regions as of January 31, 2020. Epidemiological, clinical,
laboratory, and imaging variables ascertained at hospital admission were screened using Lea st Absolute Shrinkage
and Selection Operator (LASSO) and logistic regression to construct a predictive risk score (COVID -GRAM). The score
provides an estimate of the risk that a hospitalized patient with COVID -19 will develop critical illness. Accuracy of the
score was measured by the area under the receiver operating characteristic curve (AUC). Data from 4 additional
cohorts in China hospitalized with COVID-19 were used to validate the score. Data were analyzed between February
20, 2020 and March 17, 2020. Main Outcomes and Measures: Among patients with COVID -19 admitted to the
hospital, critical illness was defined as the composite measure of admission to the intensive care unit, invasive
ventilation, or death. Results: The development cohort included 1590 patients. the mean (SD) age of patients in the
cohort was 48.9 (15.7) years; 904 (57.3%) were men. The validation cohort included 710 patients with a mean (SD) age
of 48.2 (15.2) years, and 382 (53.8%) were men and 172 (24.2%). From 72 potential predictor s, 10 variables were
independent predictive factors and were included in the risk score: chest radiographic abnormality (OR, 3.39; 95% CI,
2.14-5.38), age (OR, 1.03; 95% CI, 1.01-1.05), hemoptysis (OR, 4.53; 95% CI, 1.36-15.15), dyspnea (OR, 1.88; 95% CI,
1.18-3.01), unconsciousness (OR, 4.71; 95% CI, 1.39-15.98), number of comorbidities (OR, 1.60; 95% CI, 1.27-2.00),
cancer history (OR, 4.07; 95% CI, 1.23-13.43), neutrophil-to-lymphocyte ratio (OR, 1.06; 95% CI, 1.02-1.10), lactate
dehydrogenase (OR, 1.002; 95% CI, 1.001-1.004) and direct bilirubin (OR, 1.15; 95% CI, 1.06-1.24). The mean AUC in
the development cohort was 0.88 (95% CI, 0.85-0.91) and the AUC in the validation cohort was 0.88 (95% CI, 0.840.93). The score has been translated into an online risk calculator that is freely available to the public
(http://118.126.104.170/). Conclusions and Relevance: In this study, a risk score based on characteristics of COVID -19
patients at the time of admission to the hospital was developed that may help predi ct a patient's risk of developing
critical illness.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32396163
DOI: 10.1001/jamainternmed.2020.2033
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130. Lim JP, Low KYH, Lin NJJ, et al. Predictors for development of critical illness amongst older adults with
COVID-19: Beyond age to age-associated factors. Arch Gerontol Geriatr. 2020;94:104331. DOI:
10.1016/j.archger.2020.104331
ABSTRACT: INTRODUCTION: Older adults with COVID-19 have disproportionately h igher rates of severe disease and
mortality. It is unclear whether this is attributable to age or attendant age -associated risk factors. This retrospective
cohort study aims to characterize hospitalized older adults and examine if comorbidities, frailty an d acuity of clinical
presentation exert an age-independent effect on COVID-19 severity. METHODS: We studied 275 patients admitted to
the National Centre of Infectious Disease, Singapore. We measured: 1)Charlson Comorbidity Index(CCI) as burden of
comorbidities; 2)Clinical Frailty Scale(CFS) and Frailty Index(FI); and 3)initial acuity. We studied characteristics and
outcomes of critical illness, stratified by age groups (50-59,60-69 and >/=70). We conducted hierarchical logistic
regression in primary model(N = 262, excluding direct admissions to intensive care unit) and sensitivity analysis(N =
275): age and gender in base model, entering CCI, frailty (CFS or FI) and initial acuity sequentially. RESULTS: The
>/=70 age group had highest CCI(p<.001), FI(p<.001) and CFS(p<.001), and prevalence of geriatric syndromes
(polypharmacy,53.5%; urinary symptoms,37.5%; chronic pain,23.3% and malnutrition,23.3%). Thirty-two (11.6%)
developed critical illness. In the primary regression model, age was not predictive for crit ical illness when a frailty
predictor was added. Significant predictors in the final model (AUC 0.809) included male gender (p=.012), CFS
(p=.038), and high initial acuity (p=.021) but not CCI or FI. In sensitivity analysis, FI (p=.028) but not CFS was
significant. CONCLUSIONS: In hospitalized older adults with COVID -19, geriatric syndromes are not uncommon.
Acuity of clinical presentation and frailty are important age-independent predictors of disease severity. CFS and FI
provide complimentary information in predicting interval disease progression and rapid disease progression
respectively.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33476755
DOI: 10.1016/j.archger.2020.104331
131. Liu J, Liu Y, Xiang P, et al. Neutrophil-to-lymphocyte ratio predicts critical illness patients with 2019
coronavirus disease in the early stage. J Transl Med. 2020;18(1):206. DOI: 10.1186/s12967-020-02374-0
ABSTRACT: BACKGROUND: Patients with critical illness due to inf ection with the 2019 coronavirus disease (COVID19) show rapid disease progression to acute respiratory failure. The study aimed to screen the most useful predictive
factor for critical illness caused by COVID-19. METHODS: The study prospectively involved 61 patients with COVID-19
infection as a derivation cohort, and 54 patients as a validation cohort. The predictive factor for critical illness was
selected using LASSO regression analysis. A nomogram based on non -specific laboratory indicators was built to
predict the probability of critical illness. RESULTS: The neutrophil -to-lymphocyte ratio (NLR) was identified as an
independent risk factor for critical illness in patients with COVID -19 infection. The NLR had an area under receiver
operating characteristic of 0.849 (95% confidence interval [CI], 0.707 to 0.991) in the derivation cohort and 0.867 (95%
CI 0.747 to 0.944) in the validation cohort, the calibration curves fitted well, and the decision and clinical impact
curves showed that the NLR had high standardized net benefit. In addition, the incidence of critical illness was 9.1%
(1/11) for patients aged >/= 50 and having an NLR < 3.13, and 50% (7/14) patients with age >/= 50 and NLR >/=
3.13 were predicted to develop critical illness. Based on the risk stratification of NLR according to age, this study has
developed a COVID-19 pneumonia management process. CONCLUSIONS: We found that NLR is a predictive factor
for early-stage prediction of patients infected with COVID-19 who are likely to develop critical illness. Patients aged
>/= 50 and having an NLR >/= 3.13 are predicted to develop critical illness, and they should thus have rapid access to
an intensive care unit if necessary.
URL: https://ww w.ncbi.nlm.nih.gov/pubmed/32434518
DOI: 10.1186/s12967-020-02374-0
132. Liu J, Tao L, Gao Z, et al. Development and validation of a prediction model for early identification of
critically ill elderly COVID-19 patients. Aging (Albany NY). 2020;12(19):18822-32. DOI: 10.18632/aging.103716
ABSTRACT: In this study, we established a simple and practical tool for early identification of potentially high-risk
individuals among elderly COVID-19 patients. Included were 2106 laboratory-confirmed COVID-19 patients aged 60
years and above in 30 provinces of mainland China. Using discrimination (the area under the receiver-operator
characteristic curve [AUC]) and calibration (Hosmer-Lemeshow goodness-of-fit test and calibration plots), a
nomogram for predicting critically ill cases was developed, and its performance was examined using a n internal
validation cohort (444 patients) and external cohort (770 patients). The proportion of critically ill patients was 11.8%
(248/2106). The most common symptoms at the onset of illness were fever (66.6%), cough (34.1%), fatigue (23.3%),
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and expectoration (23.6%). Older age, history of chronic obstructive pulmonary disease, fever, fatigue, shortness of
breath, and lymphocyte percentage lower than 20% at admission were associated with increased risk of becoming
critically ill. The AUCs for the six-variable-based nomogram were 0.77 (95% CI: 0.73-0.82), 0.73 (95% CI: 0.67-0.79), and
0.77 (95% CI: 0.71-0.83) in the development, internal validation, and external validation cohorts, respectively. This six variable-based nomogram could potentially serve as a practical and reliable tool for early identification of elderly
COVID-19 patients at high risk of becoming critically ill.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33024057
DOI: 10.18632/aging.103716
133. Liu Y, Gao W, Guo W, et al. Prominent coagulation disorder is closely related to inflammatory response
and could be as a prognostic indicator for ICU patients with COVID-19. Journal of thrombosis and
thrombolysis. 2020;50(4):825-32. DOI: 10.1007/s11239-020-02174-9
ABSTRACT: The new outbreak of Coronavirus Disease 2019 (COVID -19) has emerged as a serious global public health
concern. A more in-depth study of blood coagulation abnormality is needed. We retrospectively analyzed 147
consecutive patients with COVID-19 who were admitted to three ICUs in Wuhan from February 9th, 2020 to March
20th, 2020. The baseline coagulation and other characteristics were studied. Our results showed that the prolonged
PT, FDP, DD were positively correlated with the levels of neutrophils, ferritin, LDH, total bilirubin, multi -inflammation
cytokines, and negatively correlated with the lymphocytes level (p < 0.01). The level of ATIII was significantly
negatively correlated with the levels of neutrophils, ferritin, LDH, total bilirubin, IL2R, IL6 and IL8 (p < 0.05). The
patients in the ARDS group had a more prominent abnormality in PT, FDP, DD and ATIII, while the patients in the AKI
group had more prolonged PT, more severe FDP and DD level, more inferior ATIII and Fib level than those in the non AKI group (p < 0.01). The value of PT, DD and FDP were positively correlated with the classical APACHE II, SOFA and
qSOFA scores, while the ATIII was negatively correlated with them (p < 0.001). The high levels of PT, FDP and DD were
correlated with in-hospital mortality (p < 0.001). In conclusion, blood coagulation disorder was prominent in ICU
patients with COVID-19 and was correlated with multi-inflammation factors. The abnormality of blood coagulation
parameters could be an adverse prognostic indicator for ICU patients with COVID -19.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32761495
DOI: 10.1007/s11239-020-02174-9
134. Liu Y, Xie J, Gao P, et al. Swollen heart in COVID-19 patients who progress to critical illness: a perspective
from echo-cardiologists. ESC Heart Fail. 2020;25:25. DOI: 10.1002/ehf2.12873
ABSTRACT: AIMS: Cardiac complications are common and associated with mortality in critically ill p atients with
COVID-19; however, the diagnostic and prognostic implications of critical care echocardiography (CCE) have not been
studied. METHODS AND RESULTS: A cohort of 43 patients with COVID -19 who were in the intensive care unit (ICU)
underwent bedside CCE during their disease course. Demographic, clinical, and survival data were collected. The
echocardiographic analyses revealed high frequencies of pericardial effusion (90.7%), increased left ventricular mass
index (60.5%), elevated relative wall thick ness (76.7%), and reduced left ventricular stroke volume index (LVSVi; 53.5%)
and cardiac index (51.2%). Twenty-two (51.2%) patients died in the ICU. In multivariate Cox regression, the strongest
predictor of in-ICU death was decreased cardiac index [hazard ratio (HR), 0.67, 95% confidence interval (CI), 0.45-0.98;
P = 0.041], after adjusting for male sex, shock status, high -sensitivity cardiac troponin I, and N-terminal pro-B-type
natriuretic peptide. Negative associations with mortality were observed for LVSVi (HR, 0.91, 95% CI 0.85-0.96; P =
0.002), tricuspid annular plane systolic excursion (HR, 0.74, 95% CI 0.64-0.84; P < 0.001), and S' (HR, 0.78, 95% CI 0.690.88; P < 0.001). Kaplan -Meier analyses indicated that reductions in LVSVi, cardiac index, TAPS E, and S' were
associated with a shorter survival time. CONCLUSIONS: Pericardial effusion and increased ventricular mass in COVID 19 might indicate a swollen heart. Both left and right heart dysfunction and a reduced cardiac index may lead to an
increased risk of mortality. Clinicians should pay special attention to cardiac haemodynamic disorders in critical
patients with COVID-19.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32977359
DOI: 10.1002/ehf2.12873
135. May HT, Muhlestein JB, Horne BD, et al. Abstract 15875: Prediction of Intensive Care Unit Admission
Among Patients Hospitalized for COVID-19: The Intermountain Coronavirus ICU Risk Model (CORONA-ICU).
Circulation. 2020;142(Suppl_3):A15875-A. DOI: 10.1161/circ.142.suppl_3.15875
URL: https://doi.org/10.1161/circ.142.suppl_3.15875
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136. Mei J, Hu W, Chen Q, et al. Development and external validation of a COVID-19 mortality risk prediction
algorithm: a multicentre retrospective cohort study. BMJ Open. 2020;10(12):e044028. DOI: 10.1136/bmjopen 2020-044028
ABSTRACT: OBJECTIVE: This study aimed to develop and externally validate a COVID -19 mortality risk prediction
algorithm. DESIGN: Retrospective cohort study. SETTING: Five designated tertiary hospitals for COVID -19 in Hubei
province, China. PARTICIPANTS: We routinely collected medical data of 1364 confirmed adult patients with COVID -19
between 8 January and 19 March 2020. Among them, 1088 patients from two designated hospitals in Wuhan were
used to develop the prognostic model, and 276 patients from three hospitals outside Wuhan were used for external
validation. All patients were followed up for a maximal of 60 days after the diagnosis of COVID-19. METHODS: The
model discrimination was assessed by the area under the receiver operating characteristic curve (AUC) and Somers' D
test, and calibration was examined by the calibration plot. Decision curve a nalysis was conducted. MAIN OUTCOME
MEASURES: The primary outcome was all-cause mortality within 60 days after the diagnosis of COVID -19. RESULTS:
The full model included seven predictors of age, respiratory failure, white cell count, lymphocytes, platelet s, D-dimer
and lactate dehydrogenase. The simple model contained five indicators of age, respiratory failure, coronary heart
disease, renal failure and heart failure. After cross-validation, the AUC statistics based on derivation cohort were 0.96
(95% CI, 0.96 to 0.97) for the full model and 0.92 (95% CI, 0.89 to 0.95) for the simple model. The AUC statistics based
on the external validation cohort were 0.97 (95% CI, 0.96 to 0.98) for the full model and 0.88 (95% CI, 0.80 to 0.96) for
the simple model. Good calibration accuracy of these two models was found in the derivation and validation cohort.
CONCLUSION: The prediction models showed good model performance in identifying patients with COVID -19 with a
high risk of death in 60 days. It may be useful for acute risk classification. WEB CALCULATOR: We provided a freely
accessible web calculator (https://www.whuyijia.com/).
URL: https://www.ncbi.nlm.nih.gov/pubmed/33361083
DOI: 10.1136/bmjopen-2020-044028
137. Meizlish ML, Pine AB, Bishai JD, et al. A neutrophil activation signature predicts critical illness and
mortality in COVID-19. medRxiv. 2020;02:02. DOI: 10.1101/2020.09.01.20183897
ABSTRACT: Pathologic immune hyperactivation is emerging as a k ey feature of critical illness in COVID-19, but the
mechanisms involved remain poorly understood. We carried out proteomic profiling of plasma from cross -sectional
and longitudinal cohorts of hospitalized patients with COVID -19 and analyzed clinical data from our health system
database of over 3,300 patients. Using a machine learning algorithm, we identified a prominent signature of
neutrophil activation, including resistin, lipocalin -2, HGF, IL-8, and G-CSF, as the strongest predictors of critical illness.
Neutrophil activation was present on the first day of hospitalization in patients who would only later require transfer
to the intensive care unit, thus preceding the onset of critical illness and predicting increased mortality. In the health
system database, early elevations in developing and mature neutrophil counts also predicted higher mortality rates.
Altogether, we define an essential role for neutrophil activation in the pathogenesis of severe COVID -19 and identify
molecular neutrophil markers that distinguish patients at risk of future clinical decompensation.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32908988
DOI: 10.1101/2020.09.01.20183897
138. Mejia-Vilet JM, Cordova-Sanchez BM, Fernandez-Camargo DA, et al. A risk score to predict admission to
the intensive care unit in patients with Covid-19: the ABC-GOALS score. Salud Publica Mex. 2020;10:10. DOI:
10.21149/11684
ABSTRACT: OBJECTIVE: To develop a score to predict the need for intensive care unit (ICU) admission in Covid -19.
MATERIALS AND METHODS: We assessed patients admitted to a Covid -19 center in Mexico. Patients were segregated
into a group that required ICU admission, and a group that never required ICU admission. By logistic regression, we
derived predictive models including clinical, laboratory, and imaging findings. The ABC -GOALS was constructed and
compared to other scores. RESULTS: We included 329 and 240 patients in the developme nt and validation cohorts,
respectively. Onehundred- fifteen patients from each cohort required ICU admission. The clinical (ABC -GOALSc),
clinical+laboratory (ABC-GOALScl), clinical+laboratory+image (ABC-GOALSclx) models area under the curve were 0.79
(95%CI=0.74-0.83) and 0.77 (95%CI=0.71-0.83), 0.86 (95%CI=0.82-0.90) and 0.87 (95%CI=0.83-0.92), 0.88
(95%CI=0.84-0.92) and 0.86 (95%CI=0.81-0.90), in the development and validation cohorts, respectively. The ABC -
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GOALScl and ABC-GOALSclxoutperformed other Covid-19 and pneumonia predictive scores. CONCLUSIONS: ABCGOALS is a tool to timely predict the need for admission to ICU in Covid -19.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33021362
DOI: 10.21149/11684
139. Moledina SM, Maini AA, Gargan A, et al. Clinical Characteristics and Predictors of Mortality in Patients
with COVID-19 Infection Outside Intensive Care. Int J Gen Med. 2020;13:1157 -65. DOI: 10.2147/IJGM.S271432
ABSTRACT: Background/Introduction: The coronavirus disease 2019 (COVID-19) pandemic has affected all aspects of
inpatient hospital medicine with patients admitted from level 1 (general medical wards) to level 3 (intensive care).
Often, there are subtle physiological differences in thes e cohorts of patients. In particular, in intensive care, patients
tend to be younger and have increased disease severity. Data, to date, has combined outcomes from medical and
intensive care cohorts, or looked exclusively at intensive care. We looked solel y at the level 1 (medical) cohort to
identify their clinical characteristics and predictors of outcome. Patients and Methods: This was a retrospective study
of adult patients admitted to a central London teaching hospital with a diagnosis of COVID -19 from 23rd March to
7th April 2020 identified from the hospital electronic database. Any patients who required level 2 or 3 care were
excluded. Results: A total of 229 patients were included for analysis. Increased age and frailty scores were associated
with increased 30-day mortality. Reduced renal function and elevated troponin blood levels are also associated with
poor outcome. Baseline observations showed that increased oxygen requirement was predictive for mortality. A trend
of increased mortality with lower diastolic blood pressure was noted. Lymphopenia was not shown to be related to
mortality. Conclusion: Urea and creatinine are the best predictors of mortality in the level 1 cohort. Unlike previous
intensive care data, lymphopenia is not predictive of mortality. We suggest that these factors be considered when
prognosticating and for resource allocation for the treatment and escalation of care for patients with COVID -19
infection.
URL: https://ww w.ncbi.nlm.nih.gov/pubmed/33244256
DOI: 10.2147/IJGM.S271432
140. Murray CJL. Forecasting COVID-19 impact on hospital bed-days, ICU-days, ventilator-days and deaths by
US state in the next 4 months. medRxiv. 2020:2020.03.27.20043752. DOI: 10.1101/2020.03.27.20043752
ABSTRACT: Importance This study presents the first set of estimates of predicted health service utilization and deaths
due to COVID-19 by day for the next 4 months for each state in the US.Objective To determine the extent and timing
of deaths and excess demand for hospital services due to COVID-19 in the US.Design, Setting, and Participants This
study used data on confirmed COVID-19 deaths by day from WHO websites and local and national governments; data
on hospital capacity and utilization for US states; and observed COVID-19 utilization data from select locations to
develop a statistical model forecasting deaths and hospital utilization against capacity by state for the US over the
next 4 months.Exposure(s) COVID-19.Main outcome(s) and measu re(s) Deaths, bed and ICU occupancy, and ventilator
use.Results Compared to licensed capacity and average annual occupancy rates, excess demand from COVID -19 at
the peak of the pandemic in the second week of April is predicted to be 64,175 (95% UI 7,977 to 251,059) total beds
and 17,380 (95% UI 2,432 to 57,955) ICU beds. At the peak of the pandemic, ventilator use is predicted to be 19,481
(95% UI 9,767 to 39,674). The date of peak excess demand by state varies from the second week of April through May.
We estimate that there will be a total of 81,114 (95% UI 38,242 to 162,106) deaths from COVID -19 over the next 4
months in the US. Deaths from COVID-19 are estimated to drop below 10 deaths per day between May 31 and June
6.Conclusions and Relevance In addition to a large number of deaths from COVID-19, the epidemic in the US will
place a load well beyond the current capacity of hospitals to manage, especially for ICU care. These estimates can
help inform the development and implementation of strategies to mit igate this gap, including reducing non -COVID19 demand for services and temporarily increasing system capacity. These are urgently needed given that peak
volumes are estimated to be only three weeks away. The estimated excess demand on hospital systems is predicated
on the enactment of social distancing measures in all states that have not done so already within the next week and
maintenance of these measures throughout the epidemic, emphasizing the importance of implementing, enforcing,
and maintaining these measures to mitigate hospital system overload and prevent deaths.Data availability statement
A full list of data citations are available by contacting the corresponding author.Funding Statement Bill &amp;amp;
Melinda Gates Foundation and the State of Wa shingtonQuestion Assuming social distancing measures are
maintained, what are the forecasted gaps in available health service resources and number of deaths from the COVID 19 pandemic for each state in the United States?Findings Using a statistical model, we predict excess demand will be
64,175 (95% UI 7,977 to 251,059) total beds and 17,380 (95% UI 2,432 to 57,955) ICU beds at the peak of COVID -19.
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Peak ventilator use is predicted to be 19,481 (95% UI 9,767 to 39,674) ventilators. Peak demand will be in th e second
week of April. We estimate 81,114 (95% UI 38,242 to 162,106) deaths in the United States from COVID -19 over the
next 4 months.Meaning Even with social distancing measures enacted and sustained, the peak demand for hospital
services due to the COVID-19 pandemic is likely going to exceed capacity substantially. Alongside the implementation
and enforcement of social distancing measures, there is an urgent need to develop and implement plans to reduce
non-COVID-19 demand for and temporarily increase capacity of health facilities.Competing Interest StatementThe
authors have declared no competing interest.Clinical TrialN/AFunding StatementFunding was provided by the Bill
&amp;amp; Melinda Gates Found and the State of Washington.Author DeclarationsAll rele vant ethical guidelines have
been followed; any necessary IRB and/or ethics committee approvals have been obtained and details of the
IRB/oversight body are included in the manuscript.YesAll necessary patient/participant consent has been obtained
and the appropriate institu ional forms have been archived.YesI understand that all clinical trials and any other
prospective interventional studies must be registered with an ICMJE -approved registry, such as ClinicalTrials.gov. I
confirm that any such study reported in the manuscript has been registered and the trial registration ID is provided
(note: if posting a prospective study registered retrospectively, please provide a statement in the trial ID field
explaining why the study was not registered in advance).YesI have followed all appropriate research reporting
guidelines and uploaded the relevant EQUATOR Network research reporting checklist(s) and other pertinent material
as supplementary files, if applicable.YesA full list of data citations are available by co ntacting the corresponding
author.
URL: http://medrxiv.org/content/early/2020/03/30/2020.03.27.20043752.abstract
DOI: 10.1101/2020.03.27.20043752
141. Nagant C, Ponthieux F, Smet J, et al. A score combining early detection of cytokines accurately predicts
COVID-19 severity and intensive care unit transfer. Int J Infect Dis. 2020;101:342-5. DOI:
10.1016/j.ijid.2020.10.003
ABSTRACT: OBJECTIVES: We aimed to explore cyto kine profile in patients as it relates to Coronavirus Disease 2019
(COVID-19) severity, and to establish a predictive cytokine score to discriminate severe from non -severe cases and
provide a prognosis parameter for patients that will require intensive car e unit (ICU) transfer. METHODS: Serum
samples of 63 patients diagnosed with SARS-CoV-2 infection were collected early after hospital admission (day 0-3).
Patients were categorized in five groups based on the clinical presentation, the PaO2/FiO2 ratio and t he requirement
of mechanical ventilation. RESULTS: Three cytokines, IL-6, IL-8 and IL-10, were markedly higher in severe forms (n =
44) than in non-severe forms (n = 19) (p < 0.005). A score combining levels of these three cytokines (IL-6*IL-8*IL-10)
had the highest performance to predict severity: sensitivity of 86.4% (95% CI, 72.4 -94.8) and specificity of 94.7% (95%
CI, 74.0-99.9) for a cutoff value of 2068 pg/mL. Elevated levels of IL-6, IL-8 and IL-10 were also found in critically ill
patients. The combination of IL-6*IL-10 serum levels allowed the highest predictability for ICU transfer: AUC of 0.898
(p < 0.0001). CONCLUSION: The combinatorial IL-6*IL-8*IL-10 score at presentation was highly predictive of the
progression to a severe form of the disease, and could contribute to improve patient triage and to adapt therapeutic
strategy within clinical trials more accurately and efficiently.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33039609
DOI: 10.1016/j.ijid.2020.10.003
142. Naseem M, Arshad H, Hashimi SA, et al. Predicting mortality in SARS-COV-2 (COVID-19) positive patients
in the inpatient setting using a Novel Deep Neural Network. medRxiv. 2020.
URL: https://www.medrxiv.org/content/medrxiv/early/2020/12/14/2020.12.13.20247254.full.pdf
143. Omrani-Nava V, Maleki I, Ahmadi A, et al. Evaluation of hepatic enzymes changes and association with
prognosis in COVID-19 patients. Hepatitis Monthly. 2020;20 (4) (no pagination)(e103179).
ABSTRACT: Background: One of the most critical health issues in the world is the COVID -19 pandemic from the
Coronaviridae family. There is a lack of knowledge regarding the disease, and liver involvement is controversial.
Objective(s): We aimed to analyze the laboratory investigations of COVID -19 patients focusing on liver enzymes and
association with outcomes. Method(s): We enrolled 93 patients with COVID-19 referring to the Mazandaran University
of Medical Sciences' hospitals and 186 people from the normal population of Tabari Cohort. The laboratory tests
included CBC, Aspartate Aminotransferase (AST), Alanine Aminotransferase (ALT), Alkaline Phosphatase (ALP), direct
bilirubin, and total bilirubin. The lengths of hospital stay, critical care transfers, and deaths were the outcome
measures investigated with lab results. Result(s): The counts of lymphocytes (833.3 +/- 564.4 vs. 2465.1 +/- 796.6 per
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mm<sup>3</sup>, P < 0.001) and platelets (209.4 +/- 62.7 vs. 255.2 +/- 63.8 per mm<sup>3</sup>, P < 0.001)
were significantly lower in patients than in controls. Also, AST (39.5 +/- 34.9 vs. 19.9 +/- 7.5 U/L, P < 0.001), ALT (40.4
+/- 46.5 vs. 21.6 +/- 12.7 U/L, P < 0.001), and ALP (192.6 +/- 91.2 vs. 222.2 +/- 70.6 U/L, P = 0.004) were higher in
patients than in controls. The most common hepatic impairment events were increased direct bilirubin (45.8%), ALT
(30.3%), AST (29.2%), ALP (17%), and total bilirubin (10.2%), in sequence. The risk of transfer to intensive and critical
care units was strongly associated with elevated levels of AST and direct bilirubin, and AST = 30.5 (U/L) had a
sensitivity of 71.4% and specificity of 68.5% for critical and intensive care transfer. The mortality rate significantly
increased with increased AST levels (P = 0.023). Conclusion(s): Abnormal liver enzymes are frequent in COVID -19
patients. As AST is not specific for liver damage, the systemic inflammation induced by the virus might be responsible
for these findings. Copyright © 2020, Author(s).
URL: http://ovidsp.ovid.com/ovidweb.cgi?T=JS&CSC=Y&NEWS=N&PAGE=fulltext&D=emexb&AN=2004376468
144. Parisi N, Janier-Dubry A, Ponzetto E, et al. Non applicability of validated predictive models for intensive
care admission and death of COVID-19 patients in a secondary care hospital in Belgium. medRxiv.
2020:2020.11.06.20205799. DOI: 10.1101/2020.11.06.20205799
ABSTRACT: Objective To set up simple and reliable predictive scores for intensive care admissions and deaths in
COVID-19 patients. These scores adhere to the TRIPOD (transparent reporting of a multivariable prediction model for
individual prognosis or diagnosis) reporting guidelines.Design Monocentric retrospective cohort study run from early
March to end of May in Clinique Saint-Pierre Ottignies, a secondary care hospital located in Ottignies -Louvain-laNeuve, Belgium. The outcomes of the study are (i) admission in the Intensive Care Unit and (ii) death.Data sources All
patients admitted in the Emergency Department with a positive RT-PCR SARS-CoV-2 test were included in the study.
Routine clinical and laboratory data were collected at their admission and during their stay. Chest X-Rays and CTScans were performed and analyzed by a senior radiologist.Methods A recently published predictive score conducted
on a large scale was used as a benchmark value (Liang s core)1. Logistic regressions were used to develop predictive
scores for (i) admission to ICU among emergency ward patients; (ii) death among ICU patients on 40 clinical variables.
These models were based on medical intuition and simple model selection tool s. Their predictive capabilities were
then compared to Liang score.Results Our results suggest that Liang score may not provide reliable guidance for ICU
admission and death. Moreover, the performance of this approach is clearly outperformed by models base d on
simple markers. For example, a logistic regression considering only the LDH yields to similar sensitivity and greater
specificity. Finally, all models considered in this study lead to levels of specificity under or equal to 50%.Conclusions In
our experience, the results of a predictive score based on a large-scale Chinese study cannot be applied in the Belgian
population. However, in our small cohort it appears that LDH above 579 UI/L and venous lactate above 3.02 mmol/l
may be considered as good predictive biological factors for ICU admission. With regards to death risk, NLR above
22.1, tobacco abuse status and 80 % of respiratory impairment appears to be relevant predictive factors. A predictive
score for admission to ICU or death is desperately needed in secondary hospitals. Optimal allocation of resources
guided by evidence-based indicators will best guide patients at time of admission and avoid futile treatments in
intensive care units.Competing Interest StatementThe authors have declared no competi ng interest.Funding
StatementThe authors have not declared a specific grant for this research from any funding agency in the public,
commercial or not-for-profit sectors.Author DeclarationsI confirm all relevant ethical guidelines have been followed,
and any necessary IRB and/or ethics committee approvals have been obtained.YesThe details of the IRB/oversight
body that provided approval or exemption for the research described are given below:ethics commitee OM45
President Dr.Pirenne B. Vice President Dr.Picard G. Clinique Saint-Pierre Ottignies ethique @cspo.be The ethics
committee has given its agreement for a monocentric observational retrospective studyAll necessary
patient/participant consent has been obtained and the appropriate institutional forms have been archived.YesI
understand that all clinical trials and any other prospective interventional studies must be registered with an ICMJE approved registry, such as ClinicalTrials.gov. I confirm that any such study reported in the manuscript has been
registered and the trial registration ID is provided (note: if posting a prospective study registered retrospectively,
please provide a statement in the trial ID field explaining why the study was not registered in advance).YesI have
followed all appropriate research reporting guidelines and uploaded the relevant EQUATOR Network research
reporting checklist(s) and other pertinent material as supplementary files, if applicable.YesAll data relevant to the
study are included. No further data available.
URL: http://medrxiv.org/content/early/2020/11/09/2020.11.06.20205799.abstract
DOI: 10.1101/2020.11.06.20205799
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145. Patel A, Bhatt P, Madan S, et al. A Comparative COVID 19 Characterizations and Clinical Course Analysis
between ICU and Non ICU Settings. medRxiv. 2020:2020.10.07.20208389. DOI: 10.1101/2020.10.07.20208389
ABSTRACT: Objective With COVID-19 pandemic severely affecting India and Ahmedabad city being one accounting
for half COVID cases, objective was to determine disease course and severity of in patients at a COVID care
hospital.Design A Clinical trial registry of India registered observational study (CTRI/2020/05/025247).Setting Certified
COVID hospital located in Ahmedabad, Gujarat, India.Participants 549 COVID positive patients hospitalized between
15 th May to 10 th August, 2020 and treated in ICU and non ICU settings.Main Outcome Measure Comparative
analysis of demographic, clinical characteristics, investiga tions, treatment, complications and outcome of COVID
patients in ICU and non ICU settings.Results Of the 549 hospitalized COVID positive patients, 159 were admitted in
ICU during disease course while 390 had ward admissions. Overall median age was 52 (1 -86) years. The ICU group
was older (&amp;gt;65years), with associated comorbidities like hypertension and diabetes (p&amp;lt;0.001); higher
proportion of males (79.25%); with dyspnea as a major clinical characteristic and consolidation in lungs as a major
radiological finding as compared to ward patients. C - reactive protein, D-Dimer and Ferritin were higher in ICU
patients. Overall 50% females depicted elevated Ferritin levels. Steriods(92.45%)and tocilizumab (69.18%) were more
frequently used for ICU patients. Remdesivir was prescribed to both ICU and non ICU patients. Favirapir was also a
line of treatment for 25% of ICU patients. Convalescent plasma therapy was given to 7 ICU patients. Complications
like acute kidney injury (13.84%), shock (10.69 %), seps is and encephalopathy were observed in ICU patients. Overall
mortality rate was 5.47 % with higher mortality among males in comparison to females (p&amp;lt;0.0001).Conclusion
About 29% of overall patients required ICU admission that was commonly elderly ma les. Chances of ICU admission
were higher with baselines comorbidities (1.5 times) and dyspnea (3.4 times) respectively. A multi -specialty COVID
care team and updated treatment protocols improves outcomes.Competing Interest StatementThe authors have
declared no competing interest.Clinical TrialCTRI/2020/05/025247Funding StatementNo specific funding/grant from
any agency in the public, commercial, or not-for-profit, sectors was received for this study. No funding organization
or sponsor was involved in the design and conduct of the study; collection, management, analysis, and interpretation
of the data; preparation, review, or approval of the manuscript; and decision to submit the manuscript for
publication.Author DeclarationsI confirm all relevant ethical gu idelines have been followed, and any necessary IRB
and/or ethics committee approvals have been obtained.YesThe details of the IRB/oversight body that provided
approval or exemption for the research described are given below:Protocol of this study was appro ved by the Ethics
committee of CIMS hospital an Institutional Review Board and registered with Clinical trial registry of India (CTRI) no.:
CTRI/2020/05/025247.All necessary patient/participant consent has been obtained and the appropriate institutional
forms have been archived.YesI understand that all clinical trials and any other prospective interventional studies must
be registered with an ICMJE-approved registry, such as ClinicalTrials.gov. I confirm that any such study reported in the
manuscript has been registered and the trial registration ID is provided (note: if posting a prospective study registered
retrospectively, please provide a statement in the trial ID field explaining why the study was not registered in
advance).YesI have followed all appropriate research reporting guidelines and uploaded the relevant EQUATOR
Network research reporting checklist(s) and other pertinent material as supplementary files, if applicable.YesThe data
will be available from medical record software. http://portal.cims. co/portal/login/
URL: http://medrxiv.org/content/early/2020/10/11/2020.10.07.20208389.abstract
DOI: 10.1101/2020.10.07.20208389
146. Patricio A, Costa RS, Henriques R. COVID-19 in Portugal: predictability of hospitalization, ICU and
respiratory-assistance needs. medRxiv. 2020:2020.09.29.20203141. DOI: 10.1101/2020.09.29.20203141
ABSTRACT: The current SARS-COV-2 epidemic is associated with nearly 1 million estimated deaths and responsible
for multiple disturbances around the world, including the overload of health care systems. The timely prediction of
the medical needs of infected individuals enables a better and quicker care provision for the necessary cases,
supporting the management of available resources. This work ascertains the predictability of medical needs (as
hospitalization, respiratory support, and admission to intensive care units) and the survivability of individuals testing
SARS-CoV-2 positive considering a cohort with all infected individuals in Portugal as per June 30, 2020. Predictions
are performed at the various stages of a patients cycle, namely: pre -hospitalization (testing time), pos-hospitalization,
and pos-intensive care. A thorough optimization of state-of-the-art predictors is undertaken to assess the ability to
anticipate medical needs and infection outcomes using demographic and comorbidity variables, as well as onset date
of symptoms, test and hospitalization.Competing Interest StatementThe authors have declared no competing
interest.Funding StatementThe authors thank Direção Geral da Saúde (DGS) for providing data. This work was further
supported by Fundação para a Ciência e a Tecnologia (FCT) under the LAETA (UIDB/50021/2020), IPOscore
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(DSAIPA/DS/0042/2018), Data2Help (DSAIPA/AI/0044/2018) and iCare4U (PTDC/EME -SIS/31474/2017) projects, the
contract CEECIND/01399/2017 and by FCT/MCTES funds for the Associate Laboratory for Green Chemistry LAQV
(UIDB/50006/2020).Author DeclarationsI confirm all relevant ethical guidelines have been followed, and any necessary
IRB and/or ethics committee approvals have been obtained.YesThe details of the IRB/oversight body that provided
approval or exemption for the research described are given below: - Direção Geral da Saúde (DGS) - Ethical
Committee of the FCT-NOVA UniversityAll necessary patient/participant consent has been obtained and the
appropriate institutional forms have been archived.YesI understand that all clinical trials and any other prospective
interventional studies must be registered with an ICMJE -approved registry, such as ClinicalTrials.gov. I confirm that
any such study reported in the manuscript has been registered and the trial registration ID is provided (note: if
posting a prospective study registered retrospectively, please provide a statement in the trial ID field explaining why
the study was not registered in advance).Yes I have followed all appropriate research reporting guidelines and
uploaded the relevant EQUATOR Network research repo rting checklist(s) and other pertinent material as
supplementary files, if applicable.YesThe COVID-19 dataset was provided by DGS.
URL: http://medrxiv.org/content/early/2020/09/29/2020.09.29.20203141.abstract
DOI: 10.1101/2020.09.29.20203141
147. Pediconi F, Rizzo V, Schiaffino S, et al. Visceral adipose tissue area predicts intensive care unit admission
in COVID-19 patients. Obes Res Clin Pract. 2020;11:11. DOI: 10.1016/j.orcp.2020.12.002
ABSTRACT: We retrospectively investigated, in 62 consecutive hospitalised COVID -19 patients (aged 70 +/- 14 years,
40 males), the prognostic value of CT-derived subcutaneous adipose tissue and visceral adipose tissue (VAT) metrics,
testing them in four predictive models for admission to intensive care unit (ICU), with and without pre -existing
comorbidities. Multivariate logistic regression identified VAT score as the best ICU admission predictor (odds ratios
4.307-12.842). A non-relevant contribution of comorbidities at receiver operating characteristic analysis (area under
the curve 0.821 for the CT-based model, 0.834 for the one including comorbidities) highlights the potential one -stopshop prognostic role of CT-derived lung and adipose tissue metrics.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33358147
DOI: 10.1016/j.orcp.2020.12.002
148. Petrilli CM, Jones SA, Yang J, et al. Factors associated with hospital admission and critical illness among
5279 people with coronavirus disease 2019 in New York City: Prospective cohort study. The BMJ. 2020;369 (no
pagination)(m1966).
ABSTRACT: OBJECTIVE To describe outcomes of people admitted to hospital with coronavirus disease 2019 (covid19) in the United States, and the clinical and laboratory characteristics associated with severity of illness. DESIGN
Prospective cohort study. SETTING Single academic medical center in New York City and Long Island. PARTICIPANTS
5279 patients with laboratory confrmed severe acute respiratory syndrome coronavirus 2 (SARS -Cov-2) infection
between 1 March 2020 and 8 April 2020. The fnal date of follow up was 5 May 2020. MAIN OUTCOME MEASURES
Outcomes were admission to hospital, critical illness (intens ive care, mechanical ventilation, discharge to hospice care,
or death), and discharge to hospice care or death. Predictors included patient characteristics, medical history, vital
signs, and laboratory results. Multivariable logistic regression was conduct ed to identify risk factors for adverse
outcomes, and competing risk survival analysis for mortality. RESULTS Of 11 544 people tested for SARS -Cov-2, 5566
(48.2%) were positive. Afer exclusions, 5279 were included. 2741 of these 5279 (51.9%) were admitted to hospital, of
whom 1904 (69.5%) were discharged alive without hospice care and 665 (24.3%) were discharged to hospice care or
died. Of 647 (23.6%) patients requiring mechanical ventilation, 391 (60.4%) died and 170 (26.2%) were extubated or
discharged. The strongest risk for hospital admission was associated with age, with an odds ratio of >2 for all age
groups older than 44 years and 37.9 (95% confdence interval 26.1 to 56.0) for ages 75 years and older. Other risks
were heart failure (4.4, 2.6 to 8.0), male sex (2.8, 2.4 to 3.2), chronic kidney disease (2.6, 1.9 to 3.6), and any increase in
body mass index (BMI) (eg, for BMI >40: 2.5, 1.8 to 3.4). The strongest risks for critical illness besides age were
associated with heart failure (1.9, 1.4 to 2.5), B MI >40 (1.5, 1.0 to 2.2), and male sex (1.5, 1.3 to 1.8). Admission oxygen
saturation of <88% (3.7, 2.8 to 4.8), troponin level >1 (4.8, 2.1 to 10.9), C reactive protein level >200 (5.1, 2.8 to 9.2),
and D-dimer level >2500 (3.9, 2.6 to 6.0) were, however, more strongly associated with critical illness than age or
comorbidities. Risk of critical illness decreased signifcantly over the study period. Similar associations were found for
mortality alone. CONCLUSIONS Age and comorbidities were found to be strong predictors of hospital admission and
to a lesser extent of critical illness and mortality in people with covid -19; however, impairment of oxygen on
admission and markers of inflammation were most strongly associated with critical illness and mortality. Ou tcomes
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seem to be improving over time, potentially suggesting improvements in care. Copyright © 2020 Georg Thieme
Verlag. All rights reserved.
URL: http://ovidsp.ovid.com/ovidweb.cgi?T=JS&CSC=Y&NEWS=N&PAGE=fulltext&D=emexb&AN=631921524
149. Piano S, Dalbeni A, Vettore E, et al. Abnormal liver function tests predict transfer to intensive care unit
and death in COVID-19. Liver Int. 2020;40(10):2394-406. DOI: 10.1111/liv.14565
ABSTRACT: BACKGROUND: The pandemic of coronavirus disease 2019 (COVID -19) has emerged as a relevant threat
for humans worldwide. Abnormality in liver function tests (LFTs) has been commonly observed in patients with
COVID-19, but there is controversy on its clinical significance. The aim of this study was to assess the prevalence, the
characteristics and the clinical impact of abnormal LFTs in hospitalized, non-critically ill patients with COVID-19.
METHODS: In this multicentre, retrospective study, we collected data about 565 inpatients with COVID -19. Data on
LFTs were collected at admission and every 7 +/- 2 days during the hospitalization. The primary outcome was a
composite endpoint of death or transfer to intensive care unit (ICU). RESULTS: Upon admission 329 patients (58%)
had LFTs abnormality. Patients with abnormal LFTs had more severe inflammation and higher degree of organ
dysfunction than those without. During hospitalization, patients with abnormal LFTs had a higher rate of transfer to
ICU (20% vs 8%; P < .001), acute kidney injury (22% vs 13%, P = .009), need for mechanical ventilation (14% vs 6%; P =
.005) and mortality (21% vs 11%; P = .004) than those without. In multivariate analysis, patients with abnormal LFTs
had a higher risk of the composite endpoint of death or transfer to ICU (OR = 3.53; P < .001). During the
hospitalization, 86 patients developed de novo LFTs abnormality, which was associated with the use of tocilizumab,
lopinavir/ritonavir and acetaminophen and n ot clearly associated with the composite endpoint. CONCLUSIONS: LFTs
abnormality is common at admission in patients with COVID -19, is associated with systemic inflammation, organ
dysfunction and is an independent predictor of transfer to ICU or death.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32526083
DOI: 10.1111/liv.14565
150. Raad M, Gorgis S, Dabbagh M, et al. Right Heart Strain on Presenting 12-Lead Electrocardiogram Predicts
Critical Illness in COVID-19. JACC Clin Electrophysiol. 2020;18:18. DOI: 10.1016/j.jacep.2020.09.013
ABSTRACT: OBJECTIVES: This study aimed to assess the association of new right heart strain patterns on presenting
12-lead electrocardiogram (RHS-ECG) with outcomes in patients hospitalized with COVID-19. BACKGROUND:
Cardiovascular comorbidities and complications, including right ventricular dysfunction, are common and are
associated with worse outcomes in patients with COVID-19. The data on the clinical usefulness of the 12-lead ECG to
aid with prognosis are limited. METHODS: This study retrospectively evaluated records from 480 patients who were
consecutively admitted with COVID-19. ECGs obtained at presentation in the emergency department (ED) were
considered index ECGs. RHS-ECG was defined by any new right-axis deviation, S1Q3T3 pattern, or ST depressions with
T-wave inversions in leads V1 to V3 or leads II, III, and aVF. Multivariable logistic regression was performed to assess
whether RHS-ECGs were independently associated with primary outcomes. RESULTS: ECGs from the ED were available
for 314 patients who were included in the analysis. Most patients were in sinus rhythm, with sinus tachycardia being
the most frequent dysrhythmia. RHS-ECG findings were present in 40 (11%) patients. RHS-ECGs were significantly
associated with the incidence of adverse outcomes and an independent predictor of mortality (adjusted odds ratio
[adjOR]: 15.2; 95% confidence interval [CI]: 5.1 to 45.2; p < 0.001), the need for mechanical ventilat ion (adjOR: 8.8; 95%
CI: 3.4 to 23.2; p < 0.001), and their composite (adjOR: 12.1; 95% CI: 4.3 to 33.9]; p < 0.001). CONCLUSIONS: RHS -ECG
was associated with mechanical ventilation and mortality in patients admitted with COVID -19. Special attention
should be taken in patients admitted with new signs of RHS on presenting ECG.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33358667
DOI: 10.1016/j.jacep.2020.09.013
151. Ren HG, Guo X, Blighe K, et al. Risk Factors for ICU Admission, Mechanical Ventilation and Mortality in
Hospitalized Patients with COVID-19 in Hubei, China. medRxiv. 2020:2020.08.31.20184952. DOI:
10.1101/2020.08.31.20184952
ABSTRACT: Purpose: To examine the risk factors for Intensive Care Unit (ICU) admission, mechanical ventilation and
mortality in hospitalized patients with COVID-19. Methods: This was a retrospective cohort study including 432
patients with laboratory-confirmed COVID-19 who were admitted to three medical centers in Hubei province from
January 1st to April 10th 2020. Primary outcomes included ICU admission, mechanical ventilation and death occurring
while hospitalized or within 30 days. Results: Of the 432 confirmed patients, 9.5% we re admitted to the ICU, 27.3%
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required mechanical ventilation, and 33.1% died. Total leukocyte count was higher in survivors compared with those
who died (8.9 vs 4.8 x 109/l), but lymphocyte counts were lower (0.6 vs 1.0 x 109/l). D -dimer was significantly higher in
patients who died compared to survivors (6.0ug/l vs 1.0ug/l, p&amp;lt;0.0001. This was also seen when comparing
mechanically versus non-mechanically-ventilated patients. Other significant differences were seen in AST, ALT, LDH,
total bilirubin and creating kinase. The following were associated with increased odds of death: age &amp;gt; 65 years
(adjusted hazard ratio (HR 2.09, 95% CI 1.02-4.05), severe disease at baseline (5.02, 2.05-12.29), current smoker (1.67,
1.37-2.02), temperature &amp;gt;39o C at baseline (2.68, 1.88-4.23), more than one comorbidity (2.12, 1.62-3.09),
bilateral patchy shadowing on chest CT or X-ray (3.74, 1.78-9.62) and organ failure (6.47, 1.97-26.23). The following
interventions were associated with higher CFR: glucocorti coids (1.60, 1.04-2.30), ICU admission (4.92, 1.37-17.64) and
mechanical ventilation (2.35, 1.14-4.82). Conclusion: Demographics, including age over 65 years, current smoker,
diabetes, hypertension, and cerebrovascular disease, were associated with increas ed risk of mortality. Mortality was
also associated with glucocorticoid use, mechanical ventilation and ICU admission. Take -Home Message: COVID-19
patients with risk factors were more likely to be admitted into ICU and more likely to require mechanical
ventilation.Competing Interest StatementConflicts of interest: JS conflicts can be found at:
https://www.nature.com/onc/editors. None are relevant here. No other authors declare a conflict.Funding
StatementFunding: This study was funded by Beijing Municipal Natural Science Foundation General Program
(7192197) , National Key Research and Development Project (2018YFC2002400) and National Natural Science
Foundation of China (81700490).Author DeclarationsI confirm all relevant ethical guidelines have been followed , and
any necessary IRB and/or ethics committee approvals have been obtained.YesThe details of the IRB/oversight body
that provided approval or exemption for the research described are given below:n/aAll necessary patient/participant
consent has been obtained and the appropriate institutional forms have been archived.YesI understand that all clinical
trials and any other prospective interventional studies must be registered with an ICMJE -approved registry, such as
ClinicalTrials.gov. I confirm that any such study reported in the manuscript has been registered and the trial
registration ID is provided (note: if posting a prospective study registered retrospectively, please provide a statement
in the trial ID field explaining why the study was not registered i n advance).Yes I have followed all appropriate
research reporting guidelines and uploaded the relevant EQUATOR Network research reporting checklist(s) and other
pertinent material as supplementary files, if applicable.YesAvailability of data and material: The corresponding author
had full access to all the data in the study and had final responsibility for the decision to submit for publication.
URL: http://medrxiv.org/content/early/2020/09/02/2020.08.31.20184952.abstract
DOI: 10.1101/2020.08.31.20184952
152. Richardson D, Faisal M, Fiori M, et al. Use of the first National Early Warning Score recorded within 24
hours of admission to estimate the risk of in-hospital mortality in unplanned COVID-19 patients: a
retrospective cohort study. medRxiv. 2020:2020.07.13.20144907. DOI: 10.1101/2020.07.13.20144907
ABSTRACT: Objectives Although the National Early Warning Score (NEWS) and its latest version NEWS2 are
recommended for monitoring for deterioration in patients admitted to hospital, little is known about their
performance in COVID-19 patients. We aimed to compare the performance of the NEWS and NEWS2 in patients with
COVID-19 versus those without durin g the first phase of the pandemic.Design a retrospective cross -sectional
studySetting Two acute hospitals (Scarborough and York) are combined into a single dataset and analysed
collectively.Participants Adult (&amp;gt;=18 years) non -elective admissions discharged between 11-March-2020 to
13-June-2020 with an index or on -admission NEWS2 electronically recorded within ±24 hours of admission are used
to predict mortality at four-time points (in-hospital, 24hours, 48hours, and 72hours) in COVID-19 versus non-COVID19 admissions.Results Out of 6480 non -elective admissions, 620 (9.6%) had a diagnosis of COVID -19. They were older
(73.3 vs 67.7yrs), more often male (54.7% vs 50.1%), had higher index NEWS (4 vs 2.5) and NEWS2 (4.6 vs 2.8) scores
and higher in-hospital mortality (32.1% vs 5.8%). The c-statistics for predicting in -hospital mortality in COVID-19
admissions was significantly lower using NEWS (0.64 vs 0.74) or NEWS2 (0.64 vs 0.74), however these differences
reduced at 72hours (NEWS: 0.75 vs 0.81; NEWS2: 0. 71 vs 0.81), 48 hours (NEWS: 0.78 vs 0.81; NEWS2: 0.76 vs 0.82) and
24hours (NEWS: 0.84 vs 0.84; NEWS2: 0.86 vs 0.84). Increasing NEWS2 values reflected increased mortality, but for any
given value the absolute risk was on average 24% higher (e.g., NEWS2=5 : 36% vs 9%).Conclusions The index or on admission NEWS and NEWS2 offer lower discrimination for COVID -19 admissions versus non -COVID-19 admissions.
The index NEWS2 is not better than the index NEWS. For each value of the index NEWS or index NEWS2, COVID -19
admissions had a substantially higher risk of mortality than non -COVID-19 admissions which reflects the increased
baseline mortality risk of COVID-19.Article SummaryThis study data is from a single NHS Trust and used the index
NEWS/NEWS2 scores. The extent to which these findings are generalisable, especially to minority ethnic groups with
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higher mortality, needs further study.Although we found no evidence of NEWS2 as having a superior performance to
NEWS, this does suggest that the additional enhancement s in NEWS2 are having a limited impact and the underlying
reasons need further study.NEWS and NEWS2 are repeatedly updated for each patient according to local hospital
protocols, and the extent to which changes in NEWS or NEWS2 over time reflect changes in mortality risk needs
further study.Competing Interest StatementThe authors have declared no competing interest.Funding StatementThis
research was supported by the Health Foundation. The Health Foundation is an independent charity working to
improve the quality of health care in the UK. This research was supported by the National Institute for Health
Research (NIHR) Yorkshire and Humberside Patient Safety Translational Research Centre (NIHR YHPSTRC). The views
expressed in this article are those of the auth or(s) and not necessarily those of the NHS, the NIHR, or the Department
of Health and Social Care. Author DeclarationsI confirm all relevant ethical guidelines have been followed, and any
necessary IRB and/or ethics committee approvals have been obtained.YesThe details of the IRB/oversight body that
provided approval or exemption for the research described are given below:This study was deemed to be exempt
from ethical approval because it was classified as an evaluation. Furthermore, this study used already de-identified
data from an ongoing study involving NEWS which received ethical approval from Health Research Authority (HRA)
and Health and Care Research Wales (HCRW) (reference number 19/HRA/0548).All necessary patient/participant
consent has been obtain ed and the appropriate institutional forms have been archived.YesI understand that all clinical
trials and any other prospective interventional studies must be r gistered with an ICMJE -approved registry, such as
ClinicalTrials.gov. I confirm that any such study reported in the manuscript has been registered and the trial
registration ID is provided (note: if posting a prospective study registered retrospectively, please provide a statement
in the trial ID field explaining why the study was not registered in advance).YesI have followed all appropriate research
reporting guidelines and uploaded the relevant EQUATOR Network research reporting checklist(s) and other pertinent
material as supplementary files, if applicable.YesOur data sharing agreement with NHS York hospital trust does not
permit us to share this data with other parties. Nonetheless if anyone is interested in the data, then they should
contact the R&amp;amp;D offices in the first instance.
URL: http://medrxiv.org/content/early/2020/11/30/2020.07.13.20144907.abstract
DOI: 10.1101/2020.07.13.20144907
153. Ruch Y, Kaeuffer C, Ohana M, et al. CT lung lesions as predictors of early death or ICU admission in
COVID-19 patients. Clin Microbiol Infect. 2020;26(10):1417 e5- e8. DOI: 10.1016/j.cmi.2020.07.030
ABSTRACT: OBJECTIVE: The main objective of this study was to investigate the prognostic value of early systematic
chest computed tomography (CT) with quantification of lung lesions in coronavirus disease 2019 (COVID-19) patients.
METHODS: We studied 572 patients diagnosed with COVID -19 (confirmed using polymerase chain reaction) for whom
a chest CT was performed at hospital admission. Visual quantification was used to classify patients as per the
percentage of lung parenchyma affected by COVID-19 lesions: normal CT, 0-10%, 11-25%, 26-50%, 51-75% and
>75%. The primary endpoint was severe disease, defined by death or admission to the intensive care unit in the 7
days following first admission. RESULTS: The mean patient age was 66.0 +/- 16.0 years, and 343/572 (60.0%) were
men. The primary endpoint occurred in 206/572 patients (36.0%). The extent of lesions on initial CT was
independently associated with prognosis (odds ratio = 2.35, 95% confidence interval 1.24-4.46; p < 0.01). Most
patients with lung involvement >50% (66/95, 69.5%) developed severe disease compared to patients with lung
involvement of 26-50% (70/171, 40.9%) and </=25% (70/306, 22.9%) (p < 0.01 and p < 0.01, respectively). None of
the patients with normal CT (0/14) had severe disease. CONCLUSION: Chest CT findings at admission are associated
with outcome in COVID-19 patients.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32717417
DOI: 10.1016/j.cmi.2020.07.030
154. Saand AR, Flores M, Kewan T, et al. Does inpatient hyperglycemia predict a worse outcome in COVID -19
intensive care unit patients? J Diabetes. 2020;20:20. DOI: 10.1111/1753-0407.13137
ABSTRACT: BACKGROUND: We undertook this study to evaluate the association between hyperglycemia and
outcomes in patients with coronavirus disease 2019 (COVID -19) admitted to the intensive care unit (ICU). METHODS:
We conducted a multicenter retrospective stu dy involving all adults with COVID-19 admitted to the ICU between
March and May 2020. Patients were divided into normoglycemic (average blood glucose <140 mg/dL) and
hyperglycemic (average blood glucose >/=140 mg/dL) groups. Outcomes such as mortality, nee d and duration of
mechanical ventilation, and length of hospital and ICU stays were measured. RESULTS: Among 495 patients, 58.4%
were male with a median age of 68 years (interquartile range [IQR]: 58.00 -77.00), and baseline average blood glucose
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was 186.6 (SD +/- 130.8). Preexisting diabetes was present in 35.8% of the studied cohort. Combined ICU and hospital
mortality rates were 23.8%; mortality and mechanical ventilation rates were significantly higher in the hyperglycemic
group with 31.4% vs 16.6% (P = .001) and 50.0% vs 37.2% (P = .004), respectively. Age above 60 years (hazard ratio
[HR] 3.21; 95% CI 1.78, 5.78) and hyperglycemia (HR 1.79; 95% CI 1.14, 2.82) were the only significant predictors of in hospital mortality. Increased risk for hyperglycemia was found in patients with steroid use (odds ratio [OR] 1.521; 95%
CI 1.054, 2.194), triglycerides >/=150 mg/dL (OR 1.62; 95% CI 1.109, 2.379), and African American race (OR 0.79; 95%
CI 0.65, 0.95). CONCLUSIONS: Hyperglycemia in patients with COVID -19 is significantly associated with a prolonged
ICU length of stay, higher need of mechanical ventilation, and increased risk of mortality in the critical care setting.
Tighter blood glucose control (</=140 mg/dL) might improve outcomes in COVID -19 critically ill patients; evidence
from ongoing clinical trials is needed.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33216443
DOI: 10.1111/1753-0407.13137
155. Sadeghi A, Eslami P, Dooghaie Moghadam A, et al. COVID-19 and ICU admission associated predictive
factors in Iranian patients. Caspian J Intern Med. 2020;11(Suppl 1):512-9. DOI: 10.22088/cjim.11.0.512
ABSTRACT: Background: The pandemic situation created an overwhelmed needs for ICU facilities, accordi ng to this
problem, the need of accurate management of facilities represents boldness. In this study, prognostic risk factors for
ICU admission among COVID-19 hospitalized patients were evaluated. Methods: From 22 February to April 20, 2020.
A total of 214 COVID-19 patients participated in this study. The included patients were between 18 - 80 years old, and
the patients who previously admitted for COVID-19 were excluded. The comorbid medical conditions, admission
laboratory, demographic data, and first manifestations were analyzed between two groups, including ICU and non ICU admitted patients. The statistical analysis, univariate and multivariate analysis were afforded. The value of the
predictors in the risk assessment of ICU admission was estimated. Resul ts: 55(25.7%) patients were admitted in ICU.
The ICU admitted patient's mortality rate was about 68%. The age was significantly higher among ICU admission
group (P=0.03). Admission O2 saturation was significantly lower among ICU admitted patients (P=0.00). The kidney
disease and malignancy history were more frequent in ICU -admitted patients (P=0.04, P=0.00). Myalgia was the
clinical manifestation that significantly presented more frequent in ICU -admitted patients. INR, CRP, ESR, HB, and
lymphocyte were significantly different between two groups. After multivariable analysis, admission O2 saturation,
hematocrit, CRP and myalgia could significantly predict the risk of ICU admission. Furthermore, the value of predictors
was estimated in our study. Conclusion: B ased on our results, the admission O2 saturation, HCT, CRP levels at first
admission and myalgia presentation could be considered as the valuable predictors of ICU admission.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33425268
DOI: 10.22088/cjim.11.0.512
156. Salto-Alejandre S, Roca-Oporto C, Martin-Gutierrez G, et al. A quick prediction tool for unfavourable
outcome in COVID-19 inpatients: Development and internal validation. J Infect. 2020. DOI:
10.1016/j.jinf.2020.09.023
URL: https://www.ncbi.nlm.nih.gov/pubmed/32987098
DOI: 10.1016/j.jinf.2020.09.023
157. Sands K, Wenzel R, McLean L, et al. Patient characteristics and admitting vital signs associated with
COVID-19 related mortality among patients admitted with non -critical illness. Infection Control and Hospital
Epidemiology. 2020.
ABSTRACT: Objective:Determine risk factors for mortality among COVID-19 patients admitted to a system of
community hospitals in the United States. Design(s):Retrospective analysis of patient data collected from the routine
care of COVID-19 patients. Setting(s):System of more than 180 acute care facilities in the United States.
Participant(s):All admitted patients with positive identification of COVID -19 and a documented discharge as of May
12, 2020. Method(s):Determination of demographic characteristics, vital signs at admis sion, patient comorbidities and
recorded discharge disposition in this population to construct a logistic regression estimating the odds of mortality,
particular for those patients characterized as not being critically ill at admission. Result(s):A total o f 6180 COVID-19+
patients were identified as of May 12, 2020. The majority of COVID -19+ patients (77.8%, 4808) were admitted directly
to a medical/surgical unit with no documented critical care or mechanical ventilation within 8 hours of admission.
After adjusting for demographic characteristics, comorbidities, and vital signs at admission in this subgroup, the
largest driver of the odds of mortality was patient age (OR: 1.07, 95% CI 1.06 -1.08, p< 0.001). Decreased oxygen
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saturation at admission was associated with increased odds of mortality (OR: 1.09, 95% CI 1.06-1.12, p< 0.001) as was
diabetes (OR: 1.57, 95% CI 1.21-2.03, p<0.001). Conclusion(s):The identification of factors observable at admission that
are associated with mortality in COVID-19 patients w ho are initially admitted to non -critical care units may help care
providers, hospital epidemiologists, and hospital safety experts better plan for the care of these patients. Copyright ©
The Society for Healthcare Epidemiology of America 2020.
URL: http://ovidsp.ovid.com/ovidweb.cgi?T=JS&CSC=Y&NEWS=N&PAGE=fulltext&D=emexb&AN=633048831
158. Shukla UB, Shukla SR, Palve SB, et al. Characteristics of COVID-19 patients admitted to a tertiary care
hospital in Pune, India, and cost-effective predictors of intensive care treatment requirement. medRxiv.
2020:2020.11.26.20239186. DOI: 10.1101/2020.11.26.20239186
ABSTRACT: Background Maharashtra is one of the worst affected states in this pandemic.2 As of 30th September,
Maharashtra has in total 1.4 million cases with 38,000 deaths. Objective was to study associations of severity of
disease and need for ICU treatment in COVID-19 patients.Methods A retrospective study of clinical course in 800
hospitalized COVID-19 patients, and a predictive model of need for ICU treatment. Eight hundred consecutive
patients admitted with confirmed COVID-19 disease.Results Average age was 41 years, 16% were &amp;lt;20 years of
age, 55% were male, 50% were asymptomatic and 16% had at least one comorbidity. Using MoHFW India severity
guidelines, 73% patients had mild, 6% moderate and 20% severe disease. Severity was associated with higher age,
symptomatic presentation, elevated neutrop hil and reduced lymphocyte counts and elevated inflammatory markers.
Seventy-seven patients needed ICU treatment: they were older (56 years), more symptomatic and had lower SpO2
and abnormal chest X-ray and deranged hematology and biochemistry at admission . A model trained on the first 500
patients, using above variables predicted need for ICU treatment with sensitivity 80%, specificity 88% in subsequent
300 patients; exclusion of expensive laboratory tests did not affect accuracy.Conclusion In the early ph ase of COVID19 epidemic, a significant proportion of hospitalized patients were young and asymptomatic. Need for ICU treatment
was predicted by simple measures including higher age, symptomatic onset, low SpO2 and abnormal chest X-ray. We
propose a cost-effective model for referring patients for treatment at specialized COVID -19 hospitals.Key MessagesOf
800 patients, 73% had mild, 6% moderate and 20% had severe disease.Seventy-seven patients (9.6%) required ICU
treatment, 25 (3%) died.ICU treatment was predicted by higher age, more symptomatic presentation, lower SpO2 and
pneumonia on chest X-ray at admission.A machine learning model features in first 500 patients accurately predicted
ICU treatment in subsequent 300 patients.A good clinical protocol, SpO2 and chest X-ray are adequate to predict and
triage COVID-19 patients for hospital admissions in resource poor environments.Competing Interest StatementThe
authors have declared no competing interest.Funding StatementThis research study was funded by Symbio sis
International (Deemed University), Pune through its internal funds.Author DeclarationsI confirm all relevant ethical
guidelines have been followed, and any necessary IRB and/or ethics committee approvals have been obtained.YesThe
details of the IRB/oversight body that provided approval or exemption for the research described are given below:The
Institutional Research Committee (IRC) of Symbiosis Medical College for Women gave necessary approvals.All
necessary patient/participant consent has been obtained and the appropriate institutional forms have been
archived.YesI understand that all clinical trials and any other prospective interventional studies must be registered
with an ICMJE-approved registry, such as ClinicalTrials.gov. I confirm that any such s tudy reported in the manuscript
has been registered and the trial registration ID is provided (note: if posting a prospective study registered
retrospectively, please provide a statement in the trial ID field explaining why the study was not registered in
advance).YesI have followed all appropriate research reporting guidelines and uploaded the relevant EQUATOR
Network research reporting checklist(s) and other pertinent material as supplementary files, if applicable.YesAll data is
available with PI for further analysis.
URL: http://medrxiv.org/content/early/2020/11/30/2020.11.26.20239186.abstract
DOI: 10.1101/2020.11.26.20239186
159. Sili U, Ay P, Topuzoglu A, et al. Factors associated with progression to critical illness in 28 days among
COVID-19 patients: results from a tertiary care hospital in Istanbul, Turkey. medRxiv.
2020:2020.10.09.20209775. DOI: 10.1101/2020.10.09.20209775
ABSTRACT: Background Coronavirus disease 2019 (COVID-19) quickly spread worldwide to become a pandemic. This
study aimed to define the predictors of critical illness development within 28 days postadmission.Methods We
conducted a prospective cohort study including 477 PCR -positive COVID-19 patients admitted to a tertiary care
hospital in Istanbul from March 12 to May 12, 2020. The development of critical illness, e.g., invasive mechanical
ventilation and/or death, was followed for a period of 28 days postadmission. Demographic characteristics, number of
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comorbidities, illness severity at admission defined by the WHO scale, vital signs, laboratory findings and period of
admission to the hospital were independent variables. Cox proportional hazards analysis was performed, and the C index was calculated.Results The median (IQR) age of the cohort was 55.0 (44.0-67.0) years, and 50.1% were male. The
most common presenting symptoms were cough, dyspnea and fatigue. Overall, 65.2% of the patients had at least one
comorbidity. Hydroxychloroquine was given to 99.2% of the patients. Critical illness developed in 45 (9.4%; 95% CI:
7.0%-12.4%) patients. In the multivariable analysis, age (HR: 1.05, p&amp;lt;0.001), number of comorbidities (HR: 1.33,
p=0.02), procalcitonin ≥0.25 µg/L (HR: 2.12, p=0.03) and LDH ≥350 U/L (HR: 2.04, p=0.03) were independently
associated with critical illness development. The WHO scale on admission was the strongest predictor of critical illness
(HR: 4.15, p&amp;lt;0.001). Prognosis improved within the study period (p&amp;lt;0.05). The C-index of the model was
0.92.Conclusions Age, comorbidity number, WHO scale, LDH and procalcitonin were independently associated with
critical illness development. Mortality from COVID-19 seems to be decreasing as the pandemic advances.summary We
analyzed 477 confirmed COVID-19 patients for the development of critical illness, e.g., invasive mechanical ventilation
and/or death within 28 days postadmission. Age, comorbidity number, WHO scale, LDH and procalcitonin were
independently associated with critical illness development.Competing Interest StatementThe authors have declared
no competing interest.Funding StatementNo special funding.Author DeclarationsI confirm all relevant ethical
guidelines have been followed, and any necessary IRB and/or ethics committee approvals have been obtained.YesThe
details of the IRB/oversight body that provided approval or exemption for the research described are given below:The
study was approved by the ethics board of Marmara University, School of Medicine (09.2020.572) . The requirement
for written informed consent was waived by the board.All necessary patient/participant consent has been obtained
and the appropriate institutional forms have been archived.YesI understand that all clinical trials and any other
prospective interventional studies must be registered with an ICMJE -approved registry, such as ClinicalTrials.gov. I
confirm that any such study reported in the manuscript has been registered and the trial registration ID is provided
(note: if posting a prospective study registered retrospectively, please provide a statement in the trial ID field
explaining why the study was not registered in advance).YesI have followed all appropriate research reporting
guidelines and uploaded the relevant EQUATOR Network research re porting checklist(s) and other pertinent material
as supplementary files, if applicable.YesThe data that support the findings of this study are available on request from
the corresponding authors [US and VK]. The data are not publicly available due to them containing information that
could compromise research participant privacy.
URL: http://medrxiv.org/content/early/2020/10/11/2020.10.09.20209775.abstract
DOI: 10.1101/2020.10.09.20209775
160. Singer AJ, Morley EJ, Meyers K, et al. Cohort of Four Thousand Four Hundred Four Persons Under
Investigation for COVID-19 in a New York Hospital and Predictors of ICU Care and Ventilation. Ann Emerg
Med. 2020;76(4):394-404. DOI: 10.1016/j.annemergmed.2020.05.011
ABSTRACT: Study objective: Most coronavirus disease 2019 (COVID -19) reports have focused on severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) positive patients. However, at initial presentation, most patients'
viral status is unknown. Determination of factors that predict initial and subsequent need for ICU and invasive
mechanical ventilation is critical for resource planning and allocation. We describe our experience with 4,404 persons
under investigation and explore predictors of ICU care and invasive mechanical ventilation at a New York COVID -19
epicenter. Methods: We conducted a retrospective cohort study of all persons under investigation and presenting to a
large academic medical center emergency department (ED) in New York State with symptoms suggestive of COVID19. The association between patient predictor variables and SARS -CoV-2 status, ICU admission, invasive mechanical
ventilation, and mortality was explored with univariate and multivariate analyses. R esults: Between March 12 and April
14, 2020, we treated 4,404 persons under investigation for COVID -19 infection, of whom 68% were discharged home,
29% were admitted to a regular floor, and 3% to an ICU. One thousand six hundred fifty-one of 3,369 patients tested
have had SARS-CoV-2-positive results to date. Of patients with regular floor admissions, 13% were subsequently
upgraded to the ICU after a median of 62 hours (interquartile range 28 to 106 hours). Fifty patients required invasive
mechanical ventilation in the ED, 4 required out-of-hospital invasive mechanical ventilation, and another 167
subsequently required invasive mechanical ventilation in a median of 60 hours (interquartile range 26 to 99) hours
after admission. Testing positive for SARS-CoV-2 and lower oxygen saturations were associated with need for ICU and
invasive mechanical ventilation, and with death. High respiratory rates were associated with the need for ICU care.
Conclusion: Persons under investigation for COVID-19 infection contribute significantly to the health care burden
beyond those ruling in for SARS-CoV-2. For every 100 admitted persons under investigation, 9 will require ICU stay,
invasive mechanical ventilation, or both on arrival and another 12 within 2 to 3 days of hospital a dmission, especially
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persons under investigation with lower oxygen saturations and positive SARS -CoV-2 swab results. This information
should help hospitals manage the pandemic efficiently.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32563601
DOI: 10.1016/j.annemergmed.2020.05.011
161. Sirvent JM, Baro A, Morales M, et al. Predictive biomarkers of mortality in critically ill patients with
COVID-19. Med Intensiva. 2020;10:10. DOI: 10.1016/j.medin.202 0.09.010
URL: https://www.ncbi.nlm.nih.gov/pubmed/33309108
DOI: 10.1016/j.medin.2020.09.010
162. Smadja DM, Guerin CL, Chocron R, et al. Angiopoietin -2 as a marker of endothelial activation is a good
predictor factor for intensive care unit admission of COVID-19 patients. Angiogenesis. 2020;23(4):611-20. DOI:
10.1007/s10456-020-09730-0
ABSTRACT: BACKGROUND: Coronavirus disease-2019 (COVID-19), a respiratory disease has been associated with
ischemic complications, coagulation disorders, and an endotheliitis. OBJECTIVES: To explore endothelial damage and
activation-related biomarkers in COVID-19 patients with criteria of hospitalization for referral to intensive care unit
(ICU) and/or respiratory worsening. METHODS: Analysis of endothelial and angiogenic soluble markers in plasma from
patients at admission. RESULTS: Study enrolled 40 consecutive COV ID-19 patients admitted to emergency department
that fulfilled criteria for hospitalization. Half of them were admitted in conventional wards without any ICU transfer
during hospitalization; whereas the 20 others were directly transferred to ICU. Patients transferred in ICU were more
likely to have lymphopenia, decreased SpO2 and increased D -dimer, CRP and creatinine levels. In those patients,
soluble E-selectin and angiopoietin-2 were significantly increased (p value at 0.009 and 0.003, respectively). Incr ease
in SELE gene expression (gene coding for E-selectin protein) was confirmed in an independent cohort of 32 patients
using a whole blood gene expression profile analysis. In plasma, we found a strong association between angiopoetin 2 and CRP, creatinine and D-dimers (with p value at 0.001, 0.001 and 0.003, respectively). ROC curve analysis identified
an Angiopoietin-2 cut-off of 5000 pg/mL as the best predictor for ICU outcome (Se = 80.1%, Sp = 70%, PPV = 72.7%,
NPV = 77%), further confirmed in multivariate analysis after adjustment for creatinine, CRP or D-dimers.
CONCLUSION: Angiopoietin -2 is a relevant predictive factor for ICU direct admission in COVID -19 patients. This result
showing an endothelial activation reinforces the hypothesis of a COVID -19-associated microvascular dysfunction.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32458111
DOI: 10.1007/s10456-020-09730-0
163. Smid L, Osman L, Arend SM, et al. Evaluation of a Modified Early Warning Score (MEWS) adjusted for
COVID-19 patients (CEWS) to identify risk of ICU admission or death. medRxiv. 2020:2020.10.22.20217539.
DOI: 10.1101/2020.10.22.20217539
ABSTRACT: The commonly used Modified Early Warning score (MEWS) may poorly predict deterioration in COVID -19
patients. Therefore, an adjusted MEWS for COVID-19 patients (CEWS) was constructed. CEWS exceeded MEWS at all
time points and impending death or intensive care u nit (ICU) admission was strongly correlated with a persistently
high CEWS.Competing Interest StatementThe authors have declared no competing interest.Clinical TrialRetrospective
cohort study.Funding StatementThere are no funding sources.Author Declarations I confirm all relevant ethical
guidelines have been followed, and any necessary IRB and/or ethics committee approvals have been obtained.YesThe
details of the IRB/oversight body that provided approval or exemption for the research described are given below :The
Covid-19 science committee for non -WMO (Medical Scientific Research with Human Subjects Act) research assessed
the investigation and issued a statement of no objection to the conduct of the investigation.All necessary
patient/participant consent has been obtained and the appropriate institutional forms have been archived.YesI
understand that all clinical trials and any other prospective interventional studies must be registered with an ICMJE approved registry, such as ClinicalTrials.gov. I confirm that any such study reported in the manuscript has been
registered and the trial registration ID is provided (note: if posting a prospective study registered retrospectively,
please provide a statement in the trial ID field explaining why the study was not reg istered in advance).YesI have
followed all appropriate research reporting guidelines and uploaded the relevant EQUATOR Network research
reporting checklist(s) and other pertinent material as supplementary files, if applicable.YesAll data referred to in the
manuscript is available.
URL: http://medrxiv.org/content/early/2020/10/28/2020.10.22.20217539.abstract
DOI: 10.1101/2020.10.22.20217539
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164. Solmaz I, Ozcaylak S, Alakus OF, et al. Risk factors affecting ICU admission in COVID-19 patients; Could
air temperature be an effective factor? Int J Clin Pract. 2020:e13803. DOI: 10.1111/ijcp.13803
ABSTRACT: AIM: As the COVID-19 pandemic has been spreading rapidly all over th e world, there are plenty of
ongoing works to shed on light to unknown factors related to disease. One of the factors questioned is also to be the
factors affecting the disease course. In this study, our aim is to determine the factors that affect the cour se of the
disease in the hospitalised patients because of COVID-19 infection and to reveal whether the seasonal change has an
effect on the disease course. METHODS: Our study was conducted on 1950 PCR test positive patients who were
hospitalised for COVID-19 disease between March 16 and July 15. RESULTS: As the seasonal temperature increases,
decrease in WBC, PLT and albumin levels and increase in LDH and AST levels were observed. Risk of need for ICU has
been found statistically significant (P < .05) with the increase in the age, LDH levels and CRP levels and with the
decrease in the Ca and Albumin levels. CONCLUSIONS: It is predicted with these results that, seasonal change might
have affects on the clinical course of the disease, although it has no affect on the spread of the disease. And it might
beneficial to check biochemical parameters such as LDH, CRP, Ca and Albumin to predict the course of the disease.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33140881
DOI: 10.1111/ijcp.13803
165. Subudhi S, Verma A, Patel AB, et al. Comparing Machine Learning Algorithms for Predicting ICU
Admission and Mortality in COVID-19. medRxiv. 2020:2020.11.20.20235598. DOI:
10.1101/2020.11.20.20235598
ABSTRACT: As predicting the trajectory of COVID-19 disease is challenging, machine learning models could assist
physicians determine high -risk individuals. This study compares the performance of 18 machine learning algorithms
for predicting ICU admission and mortality among COVID-19 patients. Using COVID-19 patient data from the Mass
General Brigham (MGB) healthcare database, we developed and internally validated models using patients presenting
to Emergency Department (ED) between March -April 2020 (n = 1144) and externally validated them using those
individuals who encountered ED between May-August 2020 (n = 334). We show that ensemble-based models
perform better than other model types at predicting both 5-day ICU admission and 28-day mortality from COVID-19.
CRP, LDH, and procalcitonin levels were important for ICU admission models whereas eGFR &amp;lt;60
ml/min/1.73m2, ventilator use, and potassium levels were the most important variables for predicting mortality.
Implementing such models would help in clinical decisi on-making for future COVID-19 and other infectious disease
outbreaks.Competing Interest StatementL.L.M owns equity in Bayer AG and is a consultant for SimBiosys. R.K.J.
received honorarium from Amgen; consultant fees from Chugai, Merck, Ophthotech, Pfizer, SPARC, SynDevRx, XTuit;
owns equity in Accurius, Enlight, Ophthotech, SynDevRx; and serves on the Boards of Trustees of Tekla Healthcare
Investors, Tekla Life Sciences Investors, Tekla Healthcare Opportunities Fund, Tekla World Healthcare Fund. Neither
any reagent nor any funding from these organizations was used in this study. Other coauthors have no conflict of
interests to declare. Funding StatementResearch of Rakesh Jain is supported by R01 -CA208205, and U01-CA 224348,
Outstanding Investigator Award R35-CA197743 and grants from the National Foundation for Cancer Research, Janes
Trust Foundation, American Medical Research Foundation and Harvard Ludwig Cancer Center. Author DeclarationsI
confirm all relevant ethical guidelines have been followed, and any necessary IRB and/or ethics committee approvals
have been obtained.YesThe details of the IRB/oversight body that provided approval or exemption for the research
described are given below:This study was approved by institutional review board (IRB) of Mass G eneral Brigham.All
necessary patient/participant consent has been obtained and the appropriate institutional forms have been
archived.YesI understand that all clinical trials and any other prospective interventional studies must be registered
with an ICMJE-approved registry, such as ClinicalTrials.gov. I confirm that any such study reported in the manuscript
has been registered and the trial registration ID is provided (note: if posting a prospective study registered
retrospectively, please provide a statement in the trial ID field explaining why the study was not registered in
advance).Yes I have followed all appropriate research reporting guidelines and uploaded the relevant EQUATOR
Network research reporting checklist(s) and other pertinent material as su pplementary files, if applicable.YesThe
programming code for R and Python are available upon request addressed to the corresponding author
(jain@steele.mgh.harvard.edu).
URL: http://medrxiv.org/content/early/2020/11/23/2020.11.20.20235598.abstract
DOI: 10.1101/2020.11.20.20235598

Evidence Search Report: EOC012001-01 ESR

71

166. Tekcan Sanli DE, Yildirim D, Sanli AN, et al. Predictive value of CT imaging findings in COVID -19
pneumonia at the time of first-screen regarding the need for hospitalization or intensive care unit. Diagn
Interv Radiol. 2020;08:08. DOI: 10.5152/dir.2020.20421
ABSTRACT: PURPOSE: In this study, we aimed to reveal the relationship between initial lung parenchymal
involvement patterns and th e subsequent need for hospitalization and/or intensive care unit admission in coronavirus
disease 2019 (COVID-19) positive cases. METHODS: Overall, 231 patients diagnosed with COVID -19 as proven by PCR
were included in this study. Based on the duration of hospitalization, patients were divided into three groups as
follows: Group 1, patients receiving outpatient treatment or requiring hospitalization <7 days; Group 2, requiring
hospitalization >/=7 days; Group 3, patients requiring at least 1 day of intensive care at any time. Chest CT findings at
first admission were evaluated for the following features: typical/atypical involvement of the disease, infiltration
patterns (ground-glass opacities, crazy-paving pattern, consolidation), distribution and the largest diameters of the
lesions, total lesion numbers, number of affected lung lobes, and affected total lung parenchyma percentages. The
variability of all these findings according to the groups was analyzed statistically. RESULTS: In this study, 172 patients
were in Group 1, 39 patients in Group 2, and 20 patients in Group 3. The findings obtained in this study indicated that
there was no statistically significant difference in ground -glass opacity rates among the groups (p = 0.344). The rates
of crazy-paving and consolidation patterns were significantly higher in Groups 2 and 3 than in Group 1 (p = 0.001, p =
0.002, respectively). The rate of right upper, left upper lobe, and right middle lobe involvements as consolidation
pattern was significantly higher in Group 3 than in Group 1 (p = 0.148, p = 0.935, p = 0.143, respectively). A
statistically significant difference was also found between the affected lobe numbers, total lesion numbers, the
diameter of the largest lesion, and the affected lung parenchyma per centages between the groups (p = 0.001). The
average number of impacted lobes in Group 1 was 2; 4 in Group 2 and Group 3. The mean percentage of affected
lung parenchyma percentage was 25% in Group 1 and Group 2, and 50% in Group 3. CONCLUSION: In case of
infiltration dominated by right middle or upper lobe involvement with a consolidation pattern, there is a higher risk of
future intensive care need. Also, the need for intensive care increases as the number of affected lobes and percentage
of affected parenchymal involvement increase.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33290242
DOI: 10.5152/dir.2020.20421
167. Vanhems P, Gustin M-P, Elias C, et al. Clinical characteristics and factors associated with admission to
intensive care units in hospitalized COVID-19 patients in Lyon University Hospitals, France. medRxiv.
2020:2020.06.09.20125286. DOI: 10.1101/2020.06.09.20125286
ABSTRACT: Introduction A new respiratory virus, SARS-CoV-2, has emerged and spread worldwide since late 2019.
This study aims at analyzing clinical presentation on admission and the determinants associated with direct admission
or transfer to intensive care units (ICUs) in hospitalized COVID -19 patients.Patients and Methods In this prospective
hospital-based study, socio-demographic, clinical and biological characteristics, on admission, of adult COVID -19
hospitalized patients were prospectively collected and analyzed. The outcome was admission/transfer to intensive
care units compared with total hospital stay in medical wards according to patient characteristics.Results Of the 412
patients included, 325 were discharged and 87 died in hospital. Multivariable regression showed increasing odds of
admission/transfer to ICUs with male gender (OR, 1.99 [95%CI, 1.07-3.73]), temperature (OR, 1.37 [95% CI, 1.01-1.88]
per degree Celsius increase), abnormal lung auscultation on admission (OR, 2.62 [95% CI, 1.40 -4.90]), elevated level of
CRP (OR, 6.96 [95% CI, 1.45-33.35 for CRP&amp;gt;100mg/L vs CRP&amp;lt;10mg/L). Increased time was observed
between symptom onset and hospital admission (OR, 4.82 [95% CI, 1.61-14.43] for time &amp;gt;10 days vs time
&amp;lt;3 days) and monocytopenia (OR, 2.49 [95% CI, 1.29-4.82]). Monocytosis was associated with lower risk of
admission/transfer to ICUs (OR, 0.25 [95% CI, 0.05-1.13]).Conclusions Clinical and biological features on admission
and time until admission were associated with admission to ICUs. Signs to predict worsening on admission could b e
partially associated with the time until admission. This finding reinforces the need for appropriate guidelines to
manage COVID-19 patients in this time window.Competing Interest StatementThe authors have declared no
competing interest.Clinical TrialNCT04290780Clinical Protocols
https://www.medrxiv.org/content/10.1101/2020.04.08.20057471v1 Funding StatementThe project was partially funded
by REACTing (REsearch and ACTion targeting emerging infectious diseases)-INSERM, France.The funders had no role
in study design, data collection and analysis, decision to publish, or preparation of the manuscript.Author
DeclarationsI confirm all relevant ethical guidelines have been followed, and any necessary IRB and/or ethics
committee approvals have been obtained.YesTh e details of the IRB/oversight body that provided approval or
exemption for the research described are given below:All procedures followed were in accordance with the ethical
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standards of the responsible committee on human experimentation (institutional an d national). Favorable approval of
the Ile-de-France V Ethics committee on March 08, 2020 : 2020- A00546-33 Written informed consent was obtained
from all patients for being included in the study. Data were analyzed anonymously. All necessary patient/parti cipant
consent has been obtained and the appropriate institutional forms have been archived.YesI understand that all clinical
trials and any other prospective interventional studies must be registered with an ICMJE -approved registry, such as
ClinicalTrials.gov. I confirm that any such study reported in the manuscript has been registered and the trial
registration ID is provided (note: if posting a prospective study registered retrospectively, please provide a statement
in the trial ID field explaining why the study was not registered in advance).YesI have followed all appropriate research
reporting guidelines and uploaded the relevant EQUATOR Network research reporting checklist(s) and other pertinent
material as supplementary files, if applicable.YesAll rel evant data are within the manuscript and its Supporting
Information files.
URL: http://medrxiv.org/content/early/2020/06/12/2020.06.09.20125286.abstract
DOI: 10.1101/2020.06.09.20125286
168. Vranis NM, Bekisz JM, Daar DA, et al. Clinical Outcomes of Coronavirus Disease 2019 (COVID-19) Positive
Patients Who Underwent Surgery: A New York City Experience. J Surg Res. 2020;261:113 -22. DOI:
10.1016/j.jss.2020.10.032
ABSTRACT: BACKGROUND: The coronavirus disease 2019 (COVID-19) global pandemic has led to a halt in elective
surgeries throughout the United States and many other countries throughout the world. Early reports suggest that
COVID-19 patients undergoing surgery have an increased risk of requiring intensive care unit (ICU) admission and
overall mortality. MATERIALS AND METHODS: A retrospective review was performed of all COVID -19, positive with
polymerase chain reaction confirmation, patients who had surgery between February 17, 2020 and April 26, 2020 at a
major New York City hospital. Clinical characteristics and outcomes including ICU admission, ventilator requirement,
and mortality were analyzed. RESULTS: Thirty-nine COVID-19 surgical patients were identified. Mean age was 53.9 y,
and there were more men than women in the cohort (56.4% versus 43.6%). Twenty-two patients (56.4%) had a
confirmed positive COVID-19 test preoperatively, and the remainder tested positive after their procedure. The
majority (59%) of patients had an American Society of Anesthesiologists (ASA) class of 3 or higher. Postoperatively, 7
patients (17.9%) required ICU level care with a mean length of stay of 7.7 d. There were 4 deaths (10.3%) in this
patient population, all of which occurred in p atients who were ASA class 3 or 4. CONCLUSIONS: This study represents
the largest study to date, that objectively analyzes the outcomes of COVID -19 positive patients who underwent
surgery. Overall, ICU admission rates and mortality are similar to reported rates in the literature for nonsurgical
COVID-19 patients. Notably, in COVID-19 patients with ASA 1 or 2, there was a 0% mortality rate in the postoperative
period.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33422901
DOI: 10.1016/j.jss.2020.10.032
169. Vultaggio A, Vivarelli E, Virgili G, et al. Prompt Predicting of Early Clinical Deterioration of Moderate -toSevere COVID-19 Patients: Usefulness of a Combined Score Using IL-6 in a Preliminary Study. Journal of
Allergy and Clinical Immunology: In Practice. 2020;8(8):2575-81.e2.
ABSTRACT: Background: The early identification of patients at risk of clinical deterioration is of interest considering
the timeline of COVID-19 after the onset of symptoms. Objective(s): The aim of our study was to evaluate the
usefulness of testing serum IL-6 and other serological and clinical biomarkers, to predict a short -term negative clinical
course of patients with noncritical COVID-19. Method(s): A total of 208 patients with noncritical COVID-19 pneumonia
at admission were consecutively enrolled. Clinical and laboratory findings obtained on admission were analyzed by
using survival analysis and stepwise logistic regression for variable selecti on. Three-day worsening as outcome in a
logistic model to generate a prognostic score was used. Result(s): Clinical worsening occurred in 63 patients (16 =
died; 39 = transferred to intensive care unit; 8 worsening of respiratory failure). Forty-five of them worsened within 3
days after admission. The risk of clinical worsening was progressively enhanced along with increasing quartiles of IL -6
levels. Multivariate analysis showed that IL-6 (P =.005), C-reactive protein (CRP) (P =.003), and
SaO<inf>2</inf>/FiO<inf>2</inf> (P =.014) were the best predictors for clinical deterioration in the first 3 days after
admission. The combined score yielded an area under the curve = 0.88 (95% confidence interval: 0.83 -0.93). A
nomogram predicting the probability of 3-day worsening was generated. The score also showed good performance
for 7-day and 14- or 21-day worsening and in predicting death occurring during all the follow-up. Conclusion(s):
Combining IL-6, CRP, and SaO<inf>2</inf>/FiO<inf>2</inf> in a score may help clinicians to identify on admission
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those patients with COVID-19 who are at high risk for a further 3-day clinical deterioration. Copyright © 2020
American Academy of Allergy, Asthma & Immunology
URL: http://ovidsp.ovid.com/ovidweb.cgi?T=JS&CSC=Y&NEWS=N&PAGE=fulltext&D=emexb&AN=2006926172
170. Wang JM, Liu W, Chen X, et al. Predictive modeling of morbidity and mortality in COVID-19 hospitalized
patients and its clinical implications. medRxiv. 2020:2020.12.02.20235879. DOI: 10.1101/2020.12.02.20235879
ABSTRACT: Objective: Retrospective study of COVID-19 positive patients treated at NYU Langone Health (NYULH) to
identify clinical markers predictive of disease severity to assist in clinical decision triage and provide additional
biological insights into disease progression. Materials and Methods: Clinical activity of 3740 de -identified patients at
NYULH between January and August 2020. Models were trained o n clinical data during different parts of their hospital
stay to predict three clinical outcomes: deceased, ventilated, or admitted to ICU. Results: XGBoost model trained on
clinical data from the final 24 hours excelled at predicting mortality (AUC=0.92, specificity=86% and sensitivity=85%).
Respiration rate was the most important feature, followed by SpO2 and age 75+. Performance of this model to
predict the deceased outcome extended 5 days prior with AUC=0.81, specificity=70%, sensitivity=75%. When only
using clinical data from the first 24 hours, AUCs of 0.79, 0.80, and 0.77 were obtained for deceased, ventilated, or ICU
admitted, respectively. Although respiration rate and SpO2 levels offered the highest feature importance, other
canonical markers inclu ding diabetic history, age and temperature offered minimal gain. When lab values were
incorporated, prediction of mortality benefited the most from blood urea nitrogen (BUN) and lactate dehydrogenase
(LDH). Features predictive of morbidity included LDH, ca lcium, glucose, and C-reactive protein (CRP). Conclusion:
Together this work summarizes efforts to systematically examine the importance of a wide range of features across
different endpoint outcomes and at different hospitalization time points.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33300013
DOI: 10.1101/2020.12.02.20235879
171. Wollenstein-Betech S, Cassandras CG, Paschalidis IC. Personalized predictive models for symptomatic
COVID-19 patients using basic preconditions: Hospitalizations, mortality, and the need for an ICU or
ventilator. Int J Med Inform. 2020;142:104258. DOI: 10.1016/j.ijmedinf.2020.104258
ABSTRACT: BACKGROUND: The rapid global spread of the SARS-CoV-2 virus has provoked a spike in demand for
hospital care. Hospital systems across the world have been over-extended, including in Northern Italy, Ecuador, and
New York City, and many other systems face similar challenges. As a result, decisions on how to best allocate very
limited medical resources and design targeted policies for vulnerable subgroups have come to the forefront.
Specifically, under consideration are decisions on who to test, who to admit into hospitals, who to treat in an Intensive
Care Unit (ICU), and who to support with a ventilator. Given today's ability to gather, share, analyze and process data,
personalized predictive models based on demographics and information regarding prior conditions can be used to (1)
help decision-makers allocate limited resources, when needed, (2) advise individuals how to better protect themselves
given their risk profile, (3) differentiate social distancing guidelines based on risk, and (4) prioritize vaccinations once a
vaccine becomes available. OBJECTIVE: To develop personalized models that predict the following events: (1)
hospitalization, (2) mortality, (3) need for ICU, and (4) need for a ventilator. To predict hospitalization, it is assumed
that one has access to a patient's basic preconditions, which can be easily gathered wit hout the need to be at a
hospital and hence serve citizens and policy makers to assess individual risk during a pandemic. For the remaining
models, different versions developed include different sets of a patient's features, with some including information on
how the disease is progressing (e.g., diagnosis of pneumonia). MATERIALS AND METHODS: National data from a
publicly available repository, updated daily, containing information from approximately 91,000 patients in Mexico
were used. The data for each patient include demographics, prior medical conditions, SARS-CoV-2 test results,
hospitalization, mortality and whether a patient has developed pneumonia or not. Several classification methods were
applied and compared, including robust versions of logistic regression, and support vector machines, as well as
random forests and gradient boosted decision trees. RESULTS: Interpretable methods (logistic regression and support
vector machines) perform just as well as more complex models in terms of accuracy and de tection rates, with the
additional benefit of elucidating variables on which the predictions are based. Classification accuracies reached 72 %,
79 %, 89 %, and 90 % for predicting hospitalization, mortality, need for ICU and need for a ventilator, respecti vely. The
analysis reveals the most important preconditions for making the predictions. For the four models derived, these are:
(1) for hospitalization:age, pregnancy, diabetes, gender, chronic renal insufficiency, and immunosuppression; (2) for
mortality: age, immunosuppression, chronic renal insufficiency, obesity and diabetes; (3) for ICU need: development of
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pneumonia (if available), age, obesity, diabetes and hypertension; and (4) for ventilator need: ICU and pneumonia (if
available), age, obesity, and hypertension.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32927229
DOI: 10.1016/j.ijmedinf.2020.104258
172. Wu F, Zhou Y, Wang Z, et al. Clinical characteristics of COVID-19 infection in chronic obstructive
pulmonary disease: a multicenter, retrospective, observational study. J Thorac Dis. 2020;12(5):1811 -23. DOI:
10.21037/jtd-20-1914
ABSTRACT: Background: Coronavirus disease 2019 (COVID-19) has been a global pandemic disease, with more than
4 million cases and nearly 300,000 deaths. Little is known about COVID -19 in patients with chronic obstructive
pulmonary disease (COPD). We aimed to evaluate the influence of preexisting COPD on the progress and outcomes
of COVID-19. Methods: This was a multicenter, retrospective, observational study. We enrolled 1,048 patients aged 40
years and above, including 50 patients with COPD and 998 patients without COPD, and with COVID -19 confirmed via
high-throughput sequencing or real-time reverse transcription-polymerase chain reaction, between December 11,
2019 and February 20, 2020. We collected data of demographics, pathologic test results, radiologic imaging, and
treatments. The primary outcomes were composite endpoints determined by admission to an intensive ca re unit, the
use of mechanical ventilation, or death. Results: Compared with patients who had COVID -19 but not COPD, those
with COPD had higher rates of fatigue (56.0% vs. 40.2%), dyspnea (66.0% vs. 26.3%), diarrhea (16.0% vs. 3.6%), and
unconsciousness (8.0% vs. 1.7%) and a significantly higher proportion of increased activated partial thromboplastin
time (23.5% vs. 5.2%) and D-dimer (65.9% vs. 29.3%), as well as ground -glass opacities (77.6% vs. 60.3%), local patchy
shadowing (61.2% vs. 41.4%), and interstitial abnormalities (51.0% vs. 19.8%) on chest computed tomography.
Patients with COPD were more likely to develop bacterial or fungal coinfection (20.0% vs. 5.9%), acute respiratory
distress syndrome (ARDS) (20.0% vs. 7.3%), septic shock (14.0% vs. 2.3%), or acute renal failure (12.0% vs. 1.3%).
Patients with COPD and COVID-19 had a higher risk of reaching the composite endpoints [hazard ratio (HR): 2.17,
95% confidence interval (CI): 1.40-3.38; P=0.001] or death (HR: 2.28, 95% CI: 1.15-4.51; P=0.019), after adjustment.
Conclusions: In this study, patients with COPD who developed COVID -19 showed a higher risk of admission to the
intensive care unit, mechanical ventilation, or death.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32642086
DOI: 10.21037/jtd-20-1914
173. Wu G, Yang P, Woodruff HC, et al. Development of a Clinical Decision Support System for Severity Risk
Prediction and Triage of COVID-19 Patients at Hospital Admission: an International Multicenter Study.
medRxiv. 2020:2020.05.01.20053413. DOI: 10.1101/2020.05.01.20053413
ABSTRACT: Question How do nomograms and machine-learning algorithms of severity risk prediction and triage of
COVID-19 patients at hospital admission perform?Fin dings This model was prospectively validated on six test datasets
comprising of 426 patients and yielded AUCs ranging from 0.816 to 0.976, accuracies ranging from 70.8% to 93.8%,
sensitivities ranging from 83.7% to 100%, and specificities ranging from 41.0 % to 95.7%. The cut-off probability values
for low, medium, and high -risk groups were 0.072 and 0.244.Meaning The findings of this study suggest that our
models performs well for the diagnosis and prediction of progression to severe or critical illness of COVID-19 patients
and could be used for triage of COVID-19 patients at hospital admission.IMPORTANCE The outbreak of the
coronavirus disease 2019 (COVID-19) has globally strained medical resources and caused significant mortality for
severely and critically ill patients. However, the availability of validated nomograms and the machine -learning model
to predict severity risk and triage of affected patients is limited.OBJECTIVE To develop and validate nomograms and
machine-learning models for severity risk assessment and triage for COVID-19 patients at hospital admission.DESIGN,
SETTING, AND PARTICIPANTS A retrospective cohort of 299 consecutively hospitalized COVID -19 patients at The
Central Hospital of Wuhan, China, from December 23, 2019, to February 13, 20 20, was used to train and validate the
models. Six cohorts with 426 patients from eight centers in China, Italy, and Belgium, from February 20, 2020, to
March 21, 2020, were used to prospectively validate the models.MAIN OUTCOME AND MEASURES The main outco me
was the onset of severe or critical illness during hospitalization. Model performances were quantified using the area
under the receiver operating characteristic curve (AUC), accuracy, sensitivity, and specificity.RESULTS Of the 299
hospitalized COVID-19 patients in the retrospective cohort, the median age was 50 years ((interquartile range, 35.5 63.0; range, 20–94 years) and 137 (45.8%) were men. Of the 426 hospitalized COVID -19 patients in the prospective
cohorts, the median age was 62.0 years ((interq uartile range, 50.0-72.0; range, 19-94 years) and 236 (55.4%) were
men. The model was prospectively validated on six cohorts yielding AUCs ranging from 0.816 to 0.976, with accuracies
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ranging from 70.8% to 93.8%, sensitivities ranging from 83.7% to 100%, a nd specificities ranging from 41.0% to
95.7%. The cut-off values of the low, medium, and high -risk probabilities were 0.072 and 0.244. The developed online
calculators can be found at https://covid19risk.ai/.CONCLUSION AND RELEVANCE The machine learning mo dels,
nomograms, and online calculators might be useful for the prediction of onset of severe and critical illness among
COVID-19 patients and triage at hospital admission. Further prospective research and clinical feedback are necessary
to evaluate the clinical usefulness of this model and to determine whether these models can help optimize medical
resources and reduce mortality rates compared with current clinical practices.Competing Interest StatementDr
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174. Xu Q, Zhan X, Zhou Z, et al. CT-based Rapid Triage of COVID-19 Patients: Risk Prediction and Progression
Estimation of ICU Admission, Mechanical Ventilation, and Death of Hospitalized Patients. medRxiv.
2020;06:06. DOI: 10.1101/2020.11.04.20225797
ABSTRACT: The wave of COVID-19 continues to overwhelm the medical resources, especially the stressed intensive
care unit (ICU) capacity and the shortage of mechanical ventilation (MV). Here we performed CT-based analysis
combined with electronic health records and clinical laboratory results on Cohort 1 (n = 1662 from 17 hospitals) with
prognostic estimation for the rapid stratification of PCR confirmed COVID-19 patients. These models, validated on
Cohort 2 (n = 700) and Cohort 3 (n = 662) constructed from 9 external hospitals, achieved satisfying performance for
predicting ICU, MV and death of COVID-19 patients (AUROC 0.916, 0.919 and 0.853), even on events happened two
days later after admission (AUROC 0.919, 0.943 and 0.856). Both clinical and image features showed complementary
roles in events prediction and provided accurate estimates to the time of progression (p<.001). Our findin gs are
valuable for delivering timely treatment and optimizing the use of medical resources in the pandemic of COVID -19.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33173894
DOI: 10.1101/2020.11.04.20225797
175. Xu R, Cui J, Hu L, et al. Development and validation of a simplified nomogram predicting individual
critical illness of risk in COVID-19: A retrospective study. J Med Virol. 2020;25:25. DOI: 10.1002/jmv.26551
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ABSTRACT: This study aims to screen usefu l predictors of critical cases among coronavirus disease 2019 (COVID -19)
patients and to develop a simple-to-use nomogram for clinical utility. A retrospective study was conducted that
consisted of a primary cohort with 315 COVID-19 patients and two validation cohorts with 69 and 123 patients,
respectively. Logistic regression analyses were used to identify the independent risks of progression to critical. An
individualized prediction model was developed, and calibration, decision curve, and clinical impact curves were used
to assess the performance of the model. External validations for the predictive nomogram were also provided. The
variables of age, comorbid diseases, neutrophil-to-lymphocyte ratio, d-dimer, C-reactive protein, and platelet count
were estimated to be independent predictors of progression to critical, which were incorporated to establish a model
of the nomogram. It demonstrated good discrimination (with a C -index of 0.923) and calibration. Good discrimination
(C-index, 0.882 and 0.906) and calibration were also noted on applying the nomogram in two validation cohorts. The
clinical relevance of the nomogram was justified by the decision curve and clinical impact curve analysis. This study
presents an individualized prediction nomogram incorporating six clinical characteristics, which can be conveniently
applied to assess an individual's risk of progressing to critical COVID -19.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32975825
DOI: 10.1002/jmv.26551
176. Yadaw AS, Li YC, Bose S, et al. Clinical features of COVID-19 mortality: development and validation of a
clinical prediction model. Lancet Digit Health. 2020;2(10):e516-e25. DOI: 10.1016/S2589-7500(20)30217-X
ABSTRACT: Background: The COVID-19 pandemic has affected millions of individuals and caused hundreds of
thousands of deaths worldwide. Predicting mortality among patients with COVID -19 who present with a spectrum of
complications is very difficult, hindering the prognostication and management of the disease. We aimed to develop
an accurate prediction model of COVID-19 mortality using unbiased computational methods, and identify the clinical
features most predictive of this outcome. Methods: In this prediction model development a nd validation study, we
applied machine learning techniques to clinical data from a large cohort of patients with COVID -19 treated at the
Mount Sinai Health System in New York City, NY, USA, to predict mortality. We analysed patient -level data captured in
the Mount Sinai Data Warehouse database for individuals with a confirmed diagnosis of COVID -19 who had a health
system encounter between March 9 and April 6, 2020. For initial analyses, we used patient data from March 9 to April
5, and randomly assigned (80:20) the patients to the development dataset or test dataset 1 (retrospective). Patient
data for those with encounters on April 6, 2020, were used in test dataset 2 (prospective). We designed prediction
models based on clinical features and patient characteristics during health system encounters to predict mortality
using the development dataset. We assessed the resultant models in terms of the area under the receiver operating
characteristic curve (AUC) score in the test datasets. Findings: Using the deve lopment dataset (n=3841) and a
systematic machine learning framework, we developed a COVID -19 mortality prediction model that showed high
accuracy (AUC=0.91) when applied to test datasets of retrospective (n=961) and prospective (n=249) patients. This
model was based on three clinical features: patient's age, minimum oxygen saturation over the course of their medical
encounter, and type of patient encounter (inpatient vs outpatient and telehealth visits). Interpretation: An accurate
and parsimonious COVID-19 mortality prediction model based on three features might have utility in clinical settings
to guide the management and prognostication of patients affected by this disease. External validation of this
prediction model in other populations is needed. Funding: National Institutes of Health.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32984797
DOI: 10.1016/S2589-7500(20)30217-X
177. Yang Y, Ding L, Zou X, et al. Visceral Adiposity and High Intramuscular Fat Deposition Independently
Predict Critical Illness in Patients with SARS-CoV-2. Obesity (Silver Spring). 2020;28(11):2040-8. DOI:
10.1002/oby.22971
ABSTRACT: OBJECTIVE: This study aimed to assess the association between adipose tissue distribution and severity of
clinical course in patients with severe acute respiratory syndrome coronavirus 2. METHODS: For this retrospective
study, 143 hospitalized patients with confirmed coronavirus disease 2019 (COVID -19) who underwent an unenhanced
abdominal computed tomography (CT) scan between January 1, 2020, and March 30, 2020, were included. Univariate
and multivariate logistic regression analyses were performed to identify the risk factors associated with the severity of
COVID-19 infection. RESULTS: There w ere 45 patients who were identified as critically ill. High visceral to
subcutaneous adipose tissue area ratio (called visceral adiposity) (odds ratio: 2.47; 95% CI: 1.05 -5.98, P = 0.040) and
low mean attenuation of skeletal muscle (called high intramuscul ar fat [IMF] deposition) (odds ratio: 11.90; 95% CI:
4.50-36.14; P < 0.001) were independent risk factors for critical illness. Furthermore, visceral adiposity or high IMF
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deposition increased the risk of mechanical ventilation (P = 0.013, P < 0.001, respe ctively). High IMF deposition
increased the risk of death (P = 0.012). CONCLUSIONS: COVID -19 patients with visceral adiposity or high IMF
deposition have higher risk for critical illness. Therefore, patients with abdominal obesity should be monitored more
carefully when hospitalized.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32677752
DOI: 10.1002/oby.22971
178. Yasui Y, Yasui H, Suzuki K, et al. Analysis of the predictive factors for a critical illness of COVID-19 during
treatment relationship between serum zinc level and critical illness of COVID-19. Int J Infect Dis.
2020;100:230-6. DOI: 10.1016/j.ijid.2020.09.008
ABSTRACT: OBJECTIVES: Because most severely ill patients with COVID -19 in our hospital showed zinc deficiency, we
aimed to examine the relationship between the patient's serum zinc level and severe cases of COVID -19. METHODS:
Serum zinc <70 mug/dL was defined as the criterion for hypozincemia, and patients continuously with serum zinc <70
mug/dL were classified in the hypozincemia cohort. To evaluate whether hypozincemia could be a predictive factor
for a critical illness of COVID-19, we performed a multivariate analysis by employing logistic regression analysis.
RESULTS: Prolonged hypozincemia was found to be a risk factor for a severe case of COVID -19. In evaluating the
relationship between the serum zinc level and severity of patients with COVID -19 by multivariate logistic regression
analysis, critical illness can be predicted through the sensitivity and false specificity of a ROC curve with an error rate
of 10.3% and AUC of 94.2% by only two factors: serum zinc value (P = 0.020) and LDH value (P = 0.026).
CONCLUSIONS: Proper management of the prediction results in this study can contribute to establishing and
maintaining a safe medical system, taking the arrival of the second wave, and the spread of COVID -19 in the future
into consideration.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32911042
DOI: 10.1016/j.ijid.2020.09.008
179. Zeng Z, Ma Y, Zeng H, et al. Simple nomogram based on initial laboratory data for predicting the
probability of ICU transfer of COVID-19 patients: Multicenter retrospective study. J Med Virol. 2020;30:30.
DOI: 10.1002/jmv.26244
ABSTRACT: This retrospective, multicenter study investigated the risk factors associated with intensive care unit (ICU)
admission and transfer in 461 adult patients with confirmed coronavirus disease 2019 (COVID -19) hospitalized from
22 January to 14 March 2020 in Hunan, China. Outcomes of ICU and non -ICU patients were compared, and a simple
nomogram for predicting the probability of ICU transfer after hospital admission was developed based on initial
laboratory data using a Cox proportional hazards regression model. Differences in laboratory indices were observed
between patients admitted to the ICU and those who were not admitted. Several independent predictors of ICU
transfer in COVID-19 patients were identified including older age (>/=65 years) (hazard ratio [HR] = 4.02),
hypertension (HR = 2.65), neutrophil count (HR = 1.11), procalcitonin level (HR = 3.67), prothrombin time (HR = 1.28),
and D-dimer level (HR = 1.25). The lymphocyte count and albumin level were negatively associated with mortality (HR
= 0.08 and 0.86, respectively). The developed model provides a means for identifying, at hospital admission, the
subset of patients with COVID-19 who are at high risk of progression and would require transfer to the ICU within 3
and 7 days after hospitalization. This method of early patient triage allows a more effective allocation of limited
medical resources.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32603535
DOI: 10.1002/jmv.26244
180. Zhang B, Liu Q, Zhang X, et al. Clinical Utility of a Nomogram for Predicting 30-Days Poor Outcome in
Hospitalized Patients With COVID-19: Multicenter External Validation and Decision Curve Analysis. Front Med
(Lausanne). 2020;7:590460. DOI: 10.3389/fmed.2020.590460
ABSTRACT: Aim: Early detection of coronavirus disease 2019 (COVID -19) patients who are likely to develop worse
outcomes is of great importance, which may help select patients at risk of rapid deterioration who should require
high-level monitoring and more aggressive treatment. We aimed to develop and validate a nomogram for predicting
30-days poor outcome of patients with COVID-19. Methods: The prediction model was developed in a primary cohort
consisting of 233 patients with laboratory-confirmed COVID-19, and data were collected from January 3 to March 20,
2020. We identified and integrated significant prognostic factors for 30 -days poor outcome to construct a nomogram.
The model was subjected to internal validation and to external validation with two separate cohorts of 110 and 118
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cases, respectively. The performance of the nomogram was assessed with respect to its predictive accuracy ,
discriminative ability, and clinical usefulness. Results: In the primary cohort, the mean age of patients was 55.4 years
and 129 (55.4%) were male. Prognostic factors contained in the clinical nomogram were age, lactic dehydrogenase,
aspartate aminotransferase, prothrombin time, serum creatinine, serum sodium, fasting blood glucose, and D -dimer.
The model was externally validated in two cohorts achieving an AUC of 0.946 and 0.878, sensitivity of 100 and 79%,
and specificity of 76.5 and 83.8%, respectively. Although adding CT score to the clinical nomogram (clinical -CT
nomogram) did not yield better predictive performance, decision curve analysis showed that the clinical -CT
nomogram provided better clinical utility than the clinical nomogram. Conclusions: W e established and validated a
nomogram that can provide an individual prediction of 30-days poor outcome for COVID-19 patients. This practical
prognostic model may help clinicians in decision making and reduce mortality.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33425939
DOI: 10.3389/fmed.2020.590460
181. Zhang C, Qin L, Li K, et al. A Novel Scoring System for Prediction of Disease Severity in COVID -19. Front
Cell Infect Microbiol. 2020;10:318. DOI: 10.3389/fcimb.2020.00318
ABSTRACT: Background: A novel enveloped RNA beta coronavirus, Corona Virus Disease 2019 (COVID -19) caused
severe and even fetal pneumonia in China and other countries from December 2019. Early detection of severe
patients with COVID-19 is of great significance to shorten the disease course and reduce mortality. Methods: We
assembled a retrospective cohort of 80 patients (including 56 mild and 24 severe) with COVID -19 infection treated at
Beijing You'an Hospital. We used univariable and multivariable logistic regression analyses to select the risk factors of
severe and even fetal pneumonia and build scoring system for prediction, which was validated later on in a group of
22 COVID-19 patients. Results: Age, white blood cell count, neutrophil, glomerular filtration rate, and myoglobin were
selected by multivariate analysis as candidates of scoring system for prediction of disease severity in COVID -19. The
scoring system was applied to calculate the predictive value and found that t he percentage of ICU admission (20%,
6/30) and ventilation (16.7%, 5/30) in patients with high risk was much higher than those (2%, 1/50; 2%, 1/50) in
patients with low risk (p = 0.009; p = 0.026). The AUC of scoring system was 0.906, sensitivity of predic tion is 70.8%,
and the specificity is 89.3%. According to scoring system, the probability of patients in high risk group developing
severe disease was 20.24 times than that in low risk group. Conclusions: The possibility of severity in COVID -19
infection predicted by scoring system could help patients to receiving different therapy strategies at a very early
stage. Topic: COVID-19, severe and fetal pneumonia, logistic regression, scoring system, prediction.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32582575
DOI: 10.3389/fcimb.2020.00318
182. Zhang J, Kong W, Xia P, et al. Impaired Fasting Glucose and Diabetes Are Related to Higher Risks of
Complications and Mortality Among Patients With Coronaviru s Disease 2019. Front Endocrinol (Lausanne).
2020;11:525. DOI: 10.3389/fendo.2020.00525
ABSTRACT: Background: Diabetes correlates with poor prognosis in patients with COVID -19, but very few studies
have evaluated whether impaired fasting glucose (IFG) is also a risk factor for the poor outcomes of patients with
COVID-19. Here we aimed to examine the associations between IFG and diabetes at admission with risks of
complications and mortality among patients with COVID-19. Methods: In this multicenter retrospective cohort study,
we enrolled 312 hospitalized patients with COVID-19 from 5 hospitals in Wuhan from Jan 1 to Mar 17, 2020. Clinical
information, laboratory findings, complications, treatment regimens, and mortality status were collected. The
associations between hyperglycemia and diabetes status at admission with primary composite end -point events
(including mechanical ventilation, admission to intensive care unit, or death) were analyzed by Cox proportional
hazards regression models. Results: The median age of the patients was 57 years (interquartile range 38-66), and 172
(55%) were women. At the time of hospital admission, 84 (27%) had diabetes (and 36 were new -diagnosed), 62 (20%)
had IFG, and 166 (53%) had normal fasting glucose (NFG) levels. Compare d to patients with NFG, patients with IFG
and diabetes developed more primary composite end -point events (9 [5%], 11 [18%], 26 [31%]), including receiving
mechanical ventilation (5 [3%], 6 [10%], 21 [25%]), and death (4 [2%], 9 [15%], 20 [24%]). Multivaria ble Cox regression
analyses showed diabetes was associated increased risks of primary composite end -point events (hazard ratio 3.53;
95% confidence interval 1.48-8.40) and mortality (6.25; 1.91-20.45), and IFG was associated with an increased risk of
mortality (4.11; 1.15-14.74), after adjusting for age, sex, hospitals and comorbidities. Conclusion: IFG and diabetes at
admission were associated with higher risks of adverse outcomes among patients with COVID -19.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32754119
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183. Zhang P, He Z, Yu G, et al. The modified NUTRIC score can be used for nutritional risk assessment as well
as prognosis prediction in critically ill COVID-19 patients. Clin Nutr. 2020;05:05. DOI:
10.1016/j.clnu.2020.05.051
ABSTRACT: BACKGROUND & AIMS: In the newly emerged Coronavirus Disease 2019 (COVID -19) disaster, little is
known about the nutritional risks for critically ill patients. It is also unknown whether the modified Nutrition Risk in the
Critically ill (mNUTRIC) score is applicable for nutritional risk assessment in intensive care unit (ICU) COVID-19
patients. We set out to investigate the applicability of the mNUTRIC score for assessing nutritional risks and
predicting outcomes for these critically ill COVID-19 patients. METHODS: This retrospective observational study was
conducted in three ICUs which had been specially established and equipped for COVID -19 in Wuhan, China. The
study population was critically ill COVID-19 patients who had been admitted to these ICUs between January 28 and
February 21, 2020. Exclusion criteria were as follows: 1) patients of 18 years; 2) patients who were pregnant; 3) length
of ICU stay of 24 h; 4) insufficient medical information available. Patients' characteristics and clinical information were
obtained from electronic medical and nursing records. The nutritional risk for each patient was assessed at their ICU
admission using the mNUTRIC score. A score of >/=5 indicated high nutritional risk. Mortality was calculated
according to patients' outcomes following 28 days of hospitalization in ICU. RESULTS: A total of 136 critically ill
COVID-19 patients with a median age of 69 years (IQR: 57-77), 86 (63%) males and 50 (37%) females, were included in
the study. Based on the mNUTRIC score at ICU admission, a high nut ritional risk (>/=5 points) was observed in 61% of
the critically ill COVID-19 patients, while a low nutritional risk (<5 points) was observed in 39%. The mortality of ICU
28-day was significantly higher in the high nutritional risk group than in the low n utritional risk group (87% vs 49%, P
0.001). Patients in the high nutritional risk group exhibited significantly higher incidences of acute respiratory distress
syndrome, acute myocardial injury, secondary infection, shock and use of vasopressors. Addition ally, use of a
multivariate Cox analysis showed that patients with high nutritional risk had a higher probability of death at ICU 28 day than those with low nutritional risk (adjusted HR = 2.01, 95% CI: 1.22 -3.32, P = 0.006). CONCLUSIONS: A large
proportion of critically ill COVID-19 patients had a high nutritional risk, as revealed by their mNUTRIC score. Patients
with high nutritional risk at ICU admission exhibited significantly higher mortality of ICU 28 -day, as well as twice the
probability of death at ICU 28-day than those with low nutritional risk. Therefore, the mNUTRIC score may be an
appropriate tool for nutritional risk assessment and prognosis prediction for critically ill COVID -19 patients.
URL: https://www.ncbi.nlm.nih.gov/pubmed/32527576
DOI: 10.1016/j.clnu.2020.05.051
184. Zhao Z, Chen A, Hou W, et al. Prediction model and risk scores of ICU admission and mortality in COVID 19. PLoS One. 2020;15(7):e0236618. DOI: 10.1371/journal.pone.0236618
ABSTRACT: This study aimed to develop risk scores based on clinical characteristics at presentation to predict
intensive care unit (ICU) admission and mortality in COVID -19 patients. 641 hospitalized patients with laboratoryconfirmed COVID-19 were selected from 4997 persons under investigation. We performed a retrospective review of
medical records of demographics, comorbidities and laboratory tests at the initial presentation. Primary outcomes
were ICU admission and death. Logistic regression was used to identify independent clinical variables predicting the
two outcomes. The model was validated by splitting the data into 70% for training and 30% for testing. Performance
accuracy was evaluated using area under the curve (AUC) of the receiver op erating characteristic analysis (ROC). Five
significant variables predicting ICU admission were lactate dehydrogenase, procalcitonin, pulse oxygen saturation,
smoking history, and lymphocyte count. Seven significant variables predicting mortality were hear t failure,
procalcitonin, lactate dehydrogenase, chronic obstructive pulmonary disease, pulse oxygen saturation, heart rate, and
age. The mortality group uniquely contained cardiopulmonary variables. The risk score model yielded good accuracy
with an AUC of 0.74 ([95% CI, 0.63-0.85], p = 0.001) for predicting ICU admission and 0.83 ([95% CI, 0.73 -0.92],
p<0.001) for predicting mortality for the testing dataset. This study identified key independent clinical variables that
predicted ICU admission and mortality associated with COVID-19. This risk score system may prove useful for frontline
physicians in clinical decision-making under time-sensitive and resource-constrained environment.
URL: https://w ww.ncbi.nlm.nih.gov/pubmed/32730358
DOI: 10.1371/journal.pone.0236618
185. Zhou J, Lee S, Wang X, et al. Development of a predictive risk model for severe COVID-19 disease using
population-based administrative data. medRxiv. 2020.
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186. Zhou J, Tse G, Lee S, et al. Identifying main and interaction effects of risk factors to predict intensive care
admission in patients hospitalized with COVID-19: a retrospective cohort study in Hong Kong. medRxiv.
2020:2020.06.30.20143651. DOI: 10.1101/2020.06.30.2014365 1
ABSTRACT: Background The coronavirus disease 2019 (COVID-19) has become a pandemic, placing significant
burdens on the healthcare systems. In this study, we tested the hypothesis that a machine learning approach
incorporating hidden nonlinear interactions can improve prediction for Intensive care unit (ICU) admission.Methods
Consecutive patients admitted to public hospitals between 1st January and 24th May 2020 in Hong Kong with COVID 19 diagnosed by RT-PCR were included. The primary endpoint was ICU admission.Results This study included 1043
patients (median age 35 (IQR: 32-37; 54% male). Nineteen patients were admitted to ICU (median hospital length of
stay (LOS): 30 days, median ICU LOS: 16 days). ICU patients were more likely to be prescribed angioten sin converting
enzyme inhibitors/angiotensin receptor blockers, anti -retroviral drugs lopinavir/ritonavir and remdesivir, ribavirin,
steroids, interferon-beta and hydroxychloroquine. Significant predictors of ICU admission were older age, male sex,
prior coronary artery disease, respiratory diseases, diabetes, hypertension and chronic kidney disease, and activated
partial thromboplastin time, red cell count, white cell count, albumin and serum sodium. A tree -based machine
learning model identified most informative characteristics and hidden interactions that can predict ICU admission.
These were: low red cells with 1) male, 2) older age, 3) low albumin, 4) low sodium or 5) prolonged APTT. A five -fold
cross validation confirms superior performance of this mod el over baseline models including XGBoost, LightGBM,
random forests, and multivariate logistic regression.Conclusions A machine learning model including baseline risk
factors and their hidden interactions can accurately predict ICU admission in COVID -19.Competing Interest
StatementThe authors have declared no competing interest.Funding StatementN/AAuthor DeclarationsI confirm all
relevant ethical guidelines have been followed, and any necessary IRB and/or ethics committee approvals have been
obtained.YesThe details of the IRB/oversight body that provided approval or exemption for the research described are
given below:This study was approved by the Institutional Review Board of the University of Hong Kong/Hospital
Authority Hong Kong West Cluster.All necessary patient/participant consent has been obtained and the appropriate
institutional forms have been archived.YesI understand that all clinical trials and any other prospective interventional
studies must be registered with an ICMJE-approved registry, such as ClinicalTrials.gov. I confirm that any such study
reported in the manuscript has been registered and the trial registration ID is provided (note: if posting a prospective
study registered retrospectively, please provide a statement in the trial ID field explaining why the study was not
registered in advance).YesI have followed all appropriate research reporting guidelines and uploaded the relevant
EQUATOR Network research reporting checklist(s) and other pertinent material as supplementary files, if
applicable.YesAvailable upon request
URL: http://medrxiv.org/content/early/2020/07/02/2020.06.30.20143651.abstract
DOI: 10.1101/2020.06.30.20143651
187. Zhou Y, He Y, Yang H, et al. Exploiting an early warning Nomogram for predicting the risk of ICU
admission in patients with COVID-19: a multi-center study in China. Scand J Trauma Resusc Emerg Med.
2020;28(1):106. DOI: 10.1186/s13049-020-00795-w
ABSTRACT: BACKGROUND: Novel coronavirus disease 2019 (COVID -19) is a global public health emergency. Here,
we developed and validated a practical model based on the data from a multi -center cohort in China for early
identification and prediction of which patients will be admitted to the intensive care unit (ICU). METHODS: Data of
1087 patients with laboratory-confirmed COVID-19 were collected from 49 sites between January 2 and February 28,
2020, in Sichuan and Wuhan. Patients were randomly categorized into the training and validation cohorts (7:3). The
least absolute shrinkage and selection operator and logistic regression analyzes were used to develop the nomogram.
The performance of the nomogram was evaluated for the C-index, calibration, discrimination, and clinical usefulness.
Further, the nomogram was externally validated in a different cohort. RESULTS: The individualized prediction
nomogram included 6 predictors: age, respiratory rate, systolic blood pressure, smoking status, fever, and chronic
kidney disease. The model demonstrated a high discriminative ability in the training cohort (C -index = 0.829), which
was confirmed in the external validation cohort (C-index = 0.776). In addition, the calibration plots confirmed good
concordance for predicting the risk of ICU admission. Decision curve analysis revealed that the prediction nomogram
was clinically useful. CONCLUSION: We established an early prediction model incorporating clinical characteristics that
could be quickly obtained on hospital admission, even in community health centers. This model can be conveniently
used to predict the individual risk for ICU admission of patients with COVID -19 and optimize the use of limited
resources.
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Appendix 1: Evidence Search Details
Sources Searched:














Alberta Health Services
CADTH
CDC
CEBM (UK)
Centre for Effective
Practice
CINAHL Plus
Cochrane Library
COVID Critical Care
(Ontario)
COVID-19 Best Evidence
Front Door
DSEN Magic
Google Advanced Search
Google Scholar
















Embase
Essential Evidence Plus
Evidence Synthesis Network
(Ontario)
HSE
Joanna Briggs
LitCovid
MEDLINE
medRxiv
NCCMT (McMaster)
Newfoundland Quick Response
Reports
SPOR Evidence Alliance
Trip Pro
WHO COVID database
Veteran Affairs database

Filters, Limits &
Exclusions:

English only
2019-Current

Librarian(s):

Michelle Dalidowicz, Clinical Librarian, Saskatchewan Health Authority
michelle.dalidowicz@saskhealthauthority.ca
Lance Fox, Clinical Librarian, Saskatchewan Health Authority
lance.fox@saskhealthauthority.ca

Appendix 2: Search Strategies
Ovid MEDLINE(R) ALL <1946 to January 22, 2021>
# Searches

Results

1 (coronavirus/ or betacoronavirus/ or coronavirus infections/) and
(disease outbreaks/ or epidemics/ or pandemics/)

39863

2 (nCoV* or 2019nCoV or 19nCoV or COVID19* or COVID-19 or COVID or 97586
SARS-COV-2 or SARSCOV-2 or SARSCOV2 or SARS-COV2 or Severe Acute
Respiratory Syndrome Coronavirus 2 or Severe Acute Respiratory
Syndrome Corona Virus 2).ti,ab,kf,nm,ox,rx,px.
3 ((new or novel or "19" or "2019" or Wuhan or Hubei or China or
Chinese) adj3 (coronavirus* or corona virus* or betacoronavirus* or
CoV or HCoV)).ti,ab,kf.

31835

4 ((coronavirus* or corona virus* or betacoronavirus*) adj3 (pandemic* 6268
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or epidemic* or outbreak* or crisis)).ti,ab,kf.
5 ((Wuhan or Hubei) adj5 pneumonia).ti,ab,kf.

309

6 1 or 2 or 3 or 4 or 5

100566

7 limit 6 to (english language and yr="2020 -Current")

95835

8 exp Intensive Care Units/ or exp Critical Care/ or Critical Illness/

151118

9 (ICU or ICUs or SICU or SICUs or MICU or MICUs or CCU or CCUs or
intensive care or critical care or critical* ill*).ab,ti,kf.

226816

10 8 or 9

273914

11 Risk Factors/ and (Patient Admission/ or Patient Transfer/)

4143

12 (risk? adj2 (admit* or admission* or transfer* or need* or
requir*)).ab,ti,kf.

11833

13 11 or 12

15814

14 7 and 10 and 13

63

15 ((predict* or forecast* or patient characteristic* or prognos*) and (ICU 4694
or ICUs or SICU or SICUs or MICU or MICUs or CCU or CCUs or intensive
care or critical care or critical* ill*)).ti. or ((predict* or forecast* or
patient characteristic* or prognos*) adj3 (ICU or ICUs or SICU or SICUs
or MICU or MICUs or CCU or CCUs or intensive care or critical care or
critical* ill*)).ab. /freq=2
16 7 and 15

133

17 14 or 16

193

18 remove duplicates from 17

183

Embase <1974 to 2021 January 21>
# Searches

Results

1 sars-related coronavirus/

467

2 (coronavirinae/ or betacoronavirus/ or coronavirus infection/) and
(epidemic/ or pandemic/)

11332

3 (nCoV* or 2019nCoV or 19nCoV or COVID19* or COVID or SARS-COV-2 89720
or SARSCOV-2 or SARS-COV2 or SARSCOV2 or Severe Acute Respiratory
Syndrome Coronavirus 2 or Severe Acute Respiratory Syndrome Corona
Virus 2).ti,ab,kw,hw,ot.
4 ((new or novel or "19" or "2019" or Wuhan or Hubei or China or
Chinese) adj3 (coronavirus* or corona virus* or betacoronavirus* or
CoV or HCoV)).ti,ab,kw,hw,ot.

84719

5 ((coronavirus* or corona virus* or betacoronavirus*) adj3 (pandemic* 5742
or epidemic* or outbreak* or crisis)).ti,ab,kw,ot.
6 ((Wuhan or Hubei) adj5 pneumonia).ti,ab,kw,ot.
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345

7 1 or 2 or 3 or 4 or 5 or 6

97331

8 limit 7 to (english language and yr="2020 -Current")

91185

9 exp *intensive care unit/ or exp *intensive care/ or *critical illness/

315422

10 (ICU or ICUs or SICU or SICUs or MICU or MICUs or CCU or CCUs or
intensive care or critical care or critical* ill*).ab,ti,kw.

361138

11 9 or 10

560579

12 (*risk factor/ or exp *"prediction and forecasting"/) and (*hospital
admission/ or *patient transport/)

550

13 (risk? adj2 (admit* or admission* or transfer* or need* or
requir*)).ab,ti,kw.

17923

14 12 or 13

18449

15 8 and 11 and 14

61

16 ((predict* or forecast* or patient characteristic* or prognos*) and (ICU 7621
or ICUs or SICU or SICUs or MICU or MICUs or CCU or CCUs or intensive
care or critical care or critical* ill*)).ti. or ((predict* or forecast* or
patient characteristic* or prognos*) adj3 (ICU or ICUs or SICU or SICUs
or MICU or MICUs or CCU or CCUs or intensive care or critical care or
critical* ill*)).ab. /freq=2
17 8 and 16

133

18 15 or 17

189

19 limit 18 to conference abstract

10

20 18 not 19

179

21 remove duplicates from 20

172

CINAHL Plus
S1

( (MH "Coronavirus+") OR (MH "Coronavirus Infections+") ) (13,608)
AND (MH "Disease Outbreaks+")

S2

TX (nCoV* or 2019nCoV or 19nCoV or COVID19* or COVID- (37,122)
19 or COVID or SARS-COV-2 or SARSCOV-2 or SARSCOV2 or
SARS-COV2 or Severe Acute Respiratory Syndrome
Coronavirus 2 or Severe Acute Respiratory Syndrome
Corona Virus 2)

S3

TX ((new or novel or "19" or "2019" or Wuhan or Hubei or
China or Chinese) N3 (coronavirus* or corona virus* or
betacoronavirus* or CoV or HCoV))

(8,338)

S4

TX ((coronavirus* or corona virus* or betacoronavirus*)
N3 (pandemic* or epidemic* or outbreak* or crisis))

(4,618)

S5

TX ((Wuhan or Hubei) N5 pneumonia)

(248)
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S6

S1 OR S2 OR S3 OR S4 OR S5

(39,883)

S7

(MH "Intensive Care Units+") or (MH "Critical Care") or
(MH "Critical Illness") OR (MH "Critically Ill Patients")

(93,044)

S8

TI ( (ICU or ICUs or SICU or SICUs or MICU or MICUs or CCU (109,354)
or CCUs or intensive care or critical care or critical* ill*) )
OR AB ( (ICU or ICUs or SICU or SICUs or MICU or MICUs or
CCU or CCUs or intensive care or critical care or critical*
ill*) )

S9

S7 OR S8

(141,423)

S10

( (MH "Risk Factors+") or (MH "Clinical Prediction Rules")
OR (MH "Predictive Validity") OR (MH "Predictive Value of
Tests") ) AND ( (MH "Patient Admission") or (MH
"Transfer, Discharge") )

(1,580)

S11

TI ( (risk# N2 (admit* or admission* or transfer* or need*
or requir*)) ) OR AB ( (risk# N2 (admit* or admission* or
transfer* or need* or requir*)) )

(9,207)

S12

S10 OR S11

(10,642)

S13

S6 AND S9 AND S12

(40)

S14

TI ( ((predict* or forecast* or patient characteristic* or
prognos*) and (ICU or ICUs or SICU or SICUs or MICU or
MICUs or CCU or CCUs or intensive care or critical care or
critical* ill*)) ) OR AB ( ((predict* or forecast* or patient
characteristic* or prognos*) N3 (ICU or ICUs or SICU or
SICUs or MICU or MICUs or CCU or CCUs or intensive care
or critical care or critical* ill*)) )

(3,252)

S15

S6 AND S14

(55)

S16

S13 OR S15

(92)

S17

S13 OR S15
Limiters - Published Date: 20200101-20211231
Narrow by Language: - english

(90)

***************************
Search terms for other resources used in various combinations:
Prediction or prognostic
Scores or tests or models or tools or
Covid-19 or SARS-cov2
***************************
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This work is licensed under the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License. You are free to copy and distribute the work in any medium or format for noncommercial purposes, as long as you provide appropriate attribution to the Saskatchewan Health
Authority, do not adapt the work, and abide by the other license terms. To view a copy of this license, see
https://creativecommons.org/licenses/by-nc-nd/4.0/. The license does not apply to SHA trademarks, logos or content for with
the Saskatchewan Health Authority is not the copyright owner.
Disclaimer: This material is intended for general information only and is provided on an “as is,” “where is” basis. Although
reasonable efforts were made to confirm the accuracy of the information, the Saskatchewan Health Authority does not make
any representation or warranty, express, implied or statutory, as to the accuracy, reliability, completeness, applicability or
fitness for a particular purpose of such information. This material is not a substitute for the advice of a qualified health
professional. The Saskatchewan Health Authority expressly disclaims all liability for the use of these materials, and for any
claims, actions, demands or suits arising from such use.
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