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HIDDEN IN PLAIN SIGHT: THE EFFECTS OF BCG VACCINATION IN COVID-19 
PANDEMIC. 
Eman Ali Toraih, Jessica Ashraf Sedhom, Titilope Modupe Dokunmu, Mohammad Hosny 
Hussein, Emmanuelle ML Ruiz, Mourad Zerfaoui, Emad Kandil. 
 
Presenter: Emmanuelle Ruiz , Tulane School of Medicine 
 
Background: To confront COVID-19, it is critical to characterize the virus’ biological and 
immunological pathways. Given the virus’ respiratory pathology, in addition to its unique 
geographical distribution, some have hypothesized that protection by the Bacille Calmette-
Guérin (BCG) vaccination, a vaccine originally developed to protect against Tuberculosis (TB) 
disease, maybe playing a critical role against COVID-19 spread. 
 
Objectives: To investigate the relationship between BCG vaccination and SARS-CoV-2 by 
bioinformatic approach. 
 
Methods: Two datasets for the SARS-CoV-2 infection group and BCG-vaccinated group were 
downloaded. Differentially Expressed Genes were identified. Gene ontology and pathways were 
functionally enriched, and networking was constructed in NetworkAnalyst. Lastly, the correlation 
between post-BCG vaccination and COVID-19 transcriptome signatures was established. 
 
Results: A total of 161 DEGs (113 upregulated DEGs and 48 downregulated genes) were 
identified in the SARS-CoV-2 group. In the pathway enrichment analysis, a cross-reference of 
upregulated KEGG pathways in SARS -CoV-2 with downregulated counterparts in the BCG-
vaccinated group, resulted in the intersection of 45 common pathways, accounting for 86.5% of 
SARS-CoV-2 upregulated pathways. Of these intersecting pathways, a vast majority were 
immune and inflammatory pathways with top significance in IL-17, TNF, NOD-like receptors, 
and NF-κB signaling pathways. 
 
Conclusion: Given the inverse relationship of the specific DEG pathways highlighted in our 
results, BCG-vaccine may incur a protective role against COVID-19 by mounting a non-specific 
immunological response and further investigation of this relationship is warranted. 
 
Diagram on next page. 
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ASSOCIATION OF CARDIAC BIOMARKERS AND COMORBIDITIES WITH INCREASED 
MORTALITY, SEVERITY, AND CARDIAC INJURY IN COVID-19 PATIENTS: A META-
REGRESSION AND DECISION TREE ANALYSIS 
Eman A. Toraih, Rami M. Elshazli, Mohammad H. Hussein, Assem Ellythya, Juan Duchesne, 
Mary T. Killackey, Keith C. Ferdinand, Manal Fawzy, Emad Kandil 
 
Presenter: Eman Toraih Msc, MD, PhD, Tulane School of Medicine 
 
Background: Coronavirus disease-2019 (COVID-19) has a deleterious effect on several 
systems, including the cardiovascular system. 
 
Objectives: We aim to systematically explore the association of COVID-19 severity and 
mortality rate with the history of cardiovascular diseases and/or other comorbidities and cardiac 
injury laboratory markers 
 
Methods: The standardized mean difference (SMD) or odds ratio (OR) and 95% confidence 
intervals (CI) were applied to estimate pooled results from the 56 studies. The prognostic 
performance of cardiac markers for predicting adverse outcomes and to select the best cutoff 
threshold was estimated by ROC curve analysis. Decision tree analysis by combining cardiac 
markers with demographic and clinical features was applied to predict mortality and severity in 
COVID-19 patients. 
 
Results: A meta-analysis of 17,794 patients showed patients with high cardiac troponin I 
(OR=5.22, 95%CI=3.73-7.31, p<0.001) and AST levels (OR=3.64, 95%CI=2.84-4.66, p<0.001) 
were more likely to develop adverse outcomes. High troponin I >13.75 ng/L combined with 
either advanced age >60 years or elevated AST level >27.72 U/L was the best model to predict 
poor outcomes. 
 
Conclusion: COVID-19 severity and mortality are complicated by myocardial injury. 
Assessment of cardiac injury biomarkers may improve the identification of those patients at the 
highest risk and potentially lead to improved therapeutic approaches 
 
 
Graph on next page. 
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ASTHMA AND COVID-19: DIFFERENT ENTITIES, SAME OUTCOME? A META-ANALYSIS 
OF 107,983 PATIENTS 
Mohammad Hussein, Rami ELshazli, Abdallah Attia, Therese Nguyen, Mohammad ABoueisha, 
Ruhul Munshi, Eman Toraih, Emad Kandil 
 
Presenter: Therese Nguyen , Tulane School of Medicine 
 
Background: Coronavirus disease 2019 (COVID-19) primarily presents with respiratory 
symptoms ranging in severity from asymptomatic to severe, with patients developing ARDS and 
requiring mechanical ventilation. There are varying reports of the prevalence and effect of 
comorbid asthma in coronavirus disease-2019 (COVID-19) patients. Given that the surge in 
critically ill patients has imposed a significant burden on hospital capacity in some outbreak 
regions, there is a compelling need to identify clinical predictors of severe COVID-19 disease to 
assist in risk stratification and optimization of efficient resource allocation. 
 
Objectives: We sought to conduct a meta-analysis comparing asthmatic and non-asthmatic 
patients to determine the clinical significance of pre-existing asthma in COVID-19 patients. 
 
Methods: Online databases PubMed, ScienceDirect, Web of Science, and Scopus, were 
searched up to July 15, 2020, for papers comparing asthma versus non-asthma COVID-19 
patients. According to prespecified inclusion criteria, this analysis included eleven retrospective 
studies with 107,983 COVID-19 patients. Subgroup analysis was performed based on age 
groups. 
 
Results: The mean age of the patients was 59.9 years (95%CI=51.9-67.9). Across studies, the 
prevalence of asthma presented to the hospital was 11.2% (95%CI: 9.1%-13.3%). Asthma 
patients were more likely to be younger (SMD=-0.36, 95%CI=-0.61 to -0.10, p=0.005), and 
obese (OR=1.98, 95%CI=1.54-2.55, p<0.001), there was no differential risk of hospitalization 
rate, ICU admission, or development of acute respiratory distress syndrome (ARDS) between 
asthmatic and non-asthmatic cohorts. However, asthmatic patients had increased risk of 
endotracheal intubation (RR=1.27, 95%CI=1.02-1.58, p=0.030) especially patients aged <50 
years (RR=6.68, 95%CI=1.76-11.13, p=0.009). Despite this result, asthmatic patients had better 
recovery with a higher liability of being discharged and were less likely to die. 
 
Conclusion: To our knowledge, our meta-analysis is the largest to shed light on pre-existing 
asthma as a predictor of intubation in COVID-19, especially in the young and obese patients. 
Identifying high-risk groups is crucial for designing more effective intervention plans and 
optimization of efficient resource allocation. 
 
Graph on next page. 
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MULTISYSTEM INFLAMMATORY SYNDROME IN PEDIATRIC COVID-19 PATIENTS: A 
META-ANALYSIS 
Eman A. Toraih, Mohammad H. Hussein, Rami M Elshazli, Adam Kline, Ruhul Munshi, Nasrin 
Sultana, Sharven Taghavi, Mary Killackey, Juan Duchesne, Manal S Fawzy, Emad Kandil 
 
Presenter: Eman Toraih Msc, MD, PhD, Tulane School of Medicine 
 
Background: Unusual numbers of children and teenagers, tested positive for COVID-19 
antibodies, have developed a severe inflammatory condition with Kawasaki-like disease. Some 
needed intensive care unit admission, others recovered quickly. 
 
Objectives: The goal of this meta-analysis was to summarize the clinical and laboratory 
features of patients with Kawasaki-like features diagnosed during the COVID-19 pandemic. 
 
Methods: Literature search in Web of Science, PubMed, Scopus, and Science Direct search 
engines up to June 30, 2020 revealed 15 articles with 318 COVID-19 young patients. The mean 
or untransformed proportion and 95% confidence intervals (CI) were estimated. Heterogeneity 
and publication bias were evaluated. OpenMeta[Analyst] and comprehensive meta-analysis 
software were used. 
 
Results: Mean age was 9.10 years, and 50.5% were boys. Black patients (36.8%, 95%CI: 
26.3%-47.4%) were more prevalent than other ethnicities. Many presented with typical 
Kawasaki-like features; fever (82.4%), polymorphous maculopapular exanthema (63.7%), oral 
mucosal changes (58.1%), conjunctival injections (56.0%), edematous extremities (40.7%), and 
cervical lymphadenopathy (28.5%). However, atypical gastrointestinal (79.4%) and 
neurocognitive symptoms (31.8%) were also common. They had elevated lactate 
dehydrogenase, d-dimer, C-reactive protein, procalcitonin, interleukin-6, troponin I levels, and 
lymphopenia. Of the affected children and teenagers, 77.0% developed hypotension and 68.1% 
went into shock, while 41.1% had acute kidney injury. Intensive care was needed in 73.7% of 
cases, 13.2% were intubated, and 37.9% required mechanical ventilation, with only one 
reported fatality case. Intravenous immunoglobulins and steroids were given in 87.7% and 
56.9% of the patents, and anticoagulants were utilized in 67.0%. Pediatric patients were 
discharged after a hospital stay of, on average, 6.77 days (95%CI: 4.93-8.6). 
 
Conclusion: Recognizing the typical and atypical presentation of pediatric COVID-19 patients 
in the current meta-analysis have important implications in identifying children at risk. Monitoring 
cardiac and renal decompensation and early interventions in patients with multisystem 
inflammatory syndrome is critical to prevent further morbidity and complications. 
 
 




