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Prediction of the COVID-19 outbreak in China based on a new stochastic dynamic 

model  

Abstract 

The current outbreak of coronavirus disease 2019 (COVID-19) has become a global crisis 

due to its quick and wide spread over the world. A good understanding of the dynamic of 

the disease would greatly enhance the control and prevention of COVID19. However, to 

the best of our knowledge, the unique features of the outbreak have limited the 

applications of all existing dynamic models. In this paper, a novel stochastic model was 

proposed aiming to account for the unique transmission dynamics of COVID-19 and 

capture the effects of intervention measures implemented in Mainland China. We found 

that: (1) instead of aberration, there was a remarkable amount of asymptomatic virus 

carriers, (2) a virus carrier with symptoms was approximately twice more likely to pass 

the disease to others than that of an asymptomatic virus carrier, (3) the transmission rate 

reduced significantly since the implementation of control measures in Mainland China, 

and (4) it was expected that the epidemic outbreak would be contained by early March in 

the selected provinces and cities in China. 

Reference 

https://www.nature.com/articles/s41598-020-76630-0 
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Temporal and spatial heterogeneity of host response to SARS-CoV-2 pulmonary 

infection  

Abstract 

The relationship of SARS-CoV-2 pulmonary infection and severity of disease is not fully 

understood. Here analysis of autopsy specimens was shown from 24 patients who 

succumbed to SARS-CoV-2 infection using a combination of different RNA and protein 

analytical platforms to characterize inter-patient and intra-patient heterogeneity of 

pulmonary virus infection. There is a spectrum of high and low virus cases associated 

with duration of disease. High viral cases have high activation of interferon pathway genes 

and a predominant M1-like macrophage infiltrate. Low viral cases are more 

heterogeneous likely reflecting inherent patient differences in the evolution of host 

response, but there is consistent indication of pulmonary epithelial cell recovery based on 

napsin A immunohistochemistry and RNA expression of surfactant and mucin genes. 

Using a digital spatial profiling platform, we find the virus corresponds to distinct spatial 

expression of interferon response genes demonstrating the intra-pulmonary 

heterogeneity of SARS-CoV-2 infection. 

Reference 

https://www.nature.com/articles/s41467-020-20139-7  

Identifying side effects of commonly used drugs in the treatment of Covid 19  

Abstract 

To increase the success in Covid 19 treatment, many drug suggestions are presented, 

and some clinical studies are shared in the literature. There have been some attempts to 

use some of these drugs in combination. However, using more than one drug together 

may cause serious side effects on patients. Therefore, detecting drug-drug interactions 

of the drugs used will be of great importance in the treatment of Covid 19. In this study, 

the interactions of 8 drugs used for Covid 19 treatment with 645 different drugs and 

possible side effects estimates have been produced using Graph Convolutional 

Networks. As a result of the experiments, it has been found that the hematopoietic system 

and the cardiovascular system are exposed to more side effects than other organs. 
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Among the focused drugs, Heparin and Atazanavir appear to cause more adverse 

reactions than other drugs. In addition, as it is known that some of these 8 drugs are used 

together in Covid-19 treatment, the side effects caused by using these drugs together are 

shared. With the experimental results obtained, it is aimed to facilitate the selection of the 

drugs and increase the success of Covid 19 treatment according to the targeted patient. 

Reference 

https://www.nature.com/articles/s41598-020-78697-1 

Male sex identified by global COVID-19 meta-analysis as a risk factor for death and 

ITU admission  

Abstract 

Anecdotal evidence suggests that Coronavirus disease 2019 (COVID-19), caused by the 

coronavirus SARS-CoV-2, exhibits differences in morbidity and mortality between sexes. 

Here, we present a meta-analysis of 3,111,714 reported global cases to demonstrate that, 

whilst there is no difference in the proportion of males and females with confirmed COVID-

19, male patients have almost three times the odds of requiring intensive treatment unit 

(ITU) admission (OR = 2.84; 95% CI = 2.06, 3.92) and higher odds of death (OR = 1.39; 

95% CI = 1.31, 1.47) compared to females. With few exceptions, the sex bias observed 

in COVID-19 is a worldwide phenomenon. An appreciation of how sex is influencing 

COVID-19 outcomes will have important implications for clinical management and 

mitigation strategies for this disease. 

Reference 

https://www.nature.com/articles/s41467-020-19741-6 

Genomic epidemiology of superspreading events in Austria reveals mutational 

dynamics and transmission properties of SARS-CoV-2 

Abstract 

Superspreading events shaped the coronavirus disease 2019 (COVID-19) pandemic, and 

their rapid identification and containment are essential for disease control. Here, we 

provide a national-scale analysis of severe acute respiratory syndrome coronavirus 2 
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(SARS-CoV-2) superspreading during the first wave of infections in Austria, a country that 

played a major role in initial virus transmissions in Europe. Capitalizing on Austria’s well-

developed epidemiological surveillance system, we identified major SARS-CoV-2 

clusters during the first wave of infections and performed deep whole-genome 

sequencing of more than 500 virus samples. Phylogenetic-epidemiological analysis 

enabled the reconstruction of superspreading events and charts a map of tourism-related 

viral spread originating from Austria in spring 2020. Moreover, we exploited 

epidemiologically well-defined clusters to quantify SARS-CoV-2 mutational dynamics, 

including the observation of low-frequency mutations that progressed to fixation within the 

infection chain. Time-resolved virus sequencing unveiled viral mutation dynamics within 

individuals with COVID-19, and epidemiologically validated infector-infectee pairs 

enabled us to determine an average transmission bottleneck size of 103 SARS-CoV-2 

particles. In conclusion, this study illustrates the power of combining epidemiological 

analysis with deep viral genome sequencing to unravel the spread of SARS-CoV-2 and 

to gain fundamental insights into mutational dynamics and transmission properties. 

Reference 

https://stm.sciencemag.org/content/12/573/eabe2555 

Analytical validity of nanopore sequencing for rapid SARS-CoV-2 genome analysis  

Abstract 

Viral whole-genome sequencing (WGS) provides critical insight into the transmission and 

evolution of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). Long-

read sequencing devices from Oxford Nanopore Technologies (ONT) promise significant 

improvements in turnaround time, portability and cost, compared to established short-

read sequencing platforms for viral WGS (e.g., Illumina). However, adoption of ONT 

sequencing for SARS-CoV-2 surveillance has been limited due to common concerns 

around sequencing accuracy. To address this, here we perform viral WGS with ONT and 

Illumina platforms on 157 matched SARS-CoV-2-positive patient specimens and 

synthetic RNA controls, enabling rigorous evaluation of analytical performance. We report 

that, despite the elevated error rates observed in ONT sequencing reads, highly accurate 

consensus-level sequence determination was achieved, with single nucleotide variants 

https://stm.sciencemag.org/content/12/573/eabe2555
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(SNVs) detected at >99% sensitivity and >99% precision above a minimum ~60-fold 

coverage depth, thereby ensuring suitability for SARS-CoV-2 genome analysis. ONT 

sequencing also identified a surprising diversity of structural variation within SARS-CoV-

2 specimens that were supported by evidence from short-read sequencing on matched 

samples. However, ONT sequencing failed to accurately detect short indels and variants 

at low read-count frequencies. This systematic evaluation of analytical performance for 

SARS-CoV-2 WGS will facilitate widespread adoption of ONT sequencing within local, 

national and international COVID-19 public health initiatives. 

Reference 

https://www.nature.com/articles/s41467-020-20075-6 

Vital signs assessed in initial clinical encounters predict COVID-19 mortality in an 

NYC hospital system 

Abstract 

Timely and effective clinical decision-making for COVID-19 requires rapid identification of 

risk factors for disease outcomes. Our objective was to identify characteristics available 

immediately upon first clinical evaluation related COVID-19 mortality. We conducted a 

retrospective study of 8770 laboratory-confirmed cases of SARS-CoV-2 from a network 

of 53 facilities in New-York City. 3 classes of variables; demographic, clinical, and 

comorbid factors, were analysed in a two-tiered analysis that included traditional 

regression strategies and machine learning. COVID-19 mortality was 12.7%. Logistic 

regression identified older age (OR, 1.69 [95% CI 1.66–1.92]), male sex (OR, 1.57 [95% 

CI 1.30–1.90]), higher BMI (OR, 1.03 [95% CI 1.102–1.05]), higher heart rate (OR, 1.01 

[95% CI 1.00–1.01]), higher respiratory rate (OR, 1.05 [95% CI 1.03–1.07]), lower oxygen 

saturation (OR, 0.94 [95% CI 0.93–0.96]), and chronic kidney disease (OR, 1.53 [95% CI 

1.20–1.95]) were associated with COVID-19 mortality. Using gradient-boosting machine 

learning, these factors predicted COVID-19 related mortality (AUC = 0.86) following 

cross-validation in a training set. Immediate, objective and culturally generalizable 

measures accessible upon clinical presentation are effective predictors of COVID-19 

outcome. These findings may inform rapid response strategies to optimize health care 
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delivery in parts of the world who have not yet confronted this epidemic, as well as in 

those forecasting a possible second outbreak. 

Reference 

https://www.nature.com/articles/s41598-020-78392-1 

Male sex identified by global COVID-19 meta-analysis as a risk factor for death and 

ITU admission 

Abstract 

Anecdotal evidence suggests that Coronavirus disease 2019 (COVID-19), caused by the 

coronavirus SARS-CoV-2, exhibits differences in morbidity and mortality between sexes. 

Here, we present a meta-analysis of 3,111,714 reported global cases to demonstrate that, 

whilst there is no difference in the proportion of males and females with confirmed COVID-

19, male patients have almost three times the odds of requiring intensive treatment unit 

(ITU) admission (OR = 2.84; 95% CI = 2.06, 3.92) and higher odds of death (OR = 1.39; 

95% CI = 1.31, 1.47) compared to females. With few exceptions, the sex bias observed 

in COVID-19 is a worldwide phenomenon. An appreciation of how sex is influencing 

COVID-19 outcomes will have important implications for clinical management and 

mitigation strategies for this disease. 

Reference 

https://www.nature.com/articles/s41467-020-19741-6 

Identifying side effects of commonly used drugs in the treatment of Covid 19 

Abstract 

To increase the success in Covid 19 treatment, many drug suggestions are presented, 

and some clinical studies are shared in the literature. There have been some attempts to 

use some of these drugs in combination. However, using more than one drug together 

may cause serious side effects on patients. Therefore, detecting drug-drug interactions 

of the drugs used will be of great importance in the treatment of Covid 19. In this study, 

the interactions of 8 drugs used for Covid 19 treatment with 645 different drugs and 

possible side effects estimates have been produced using Graph Convolutional 
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Networks. As a result of the experiments, it has been found that the hematopoietic system 

and the cardiovascular system are exposed to more side effects than other organs. 

Among the focused drugs, Heparin and Atazanavir appear to cause more adverse 

reactions than other drugs. In addition, as it is known that some of these 8 drugs are used 

together in Covid-19 treatment, the side effects caused by using these drugs together are 

shared. With the experimental results obtained, it is aimed to facilitate the selection of the 

drugs and increase the success of Covid 19 treatment according to the targeted patient. 

Reference 

https://www.nature.com/articles/s41598-020-78697-1 

COVID-19 and graft-versus-host disease: A tale of two diseases (and why age 

matters) 

Abstract 

Disorders involving injury to tissue stem cells that ensure normal tissue homeostasis and 

repair have potential to show unusually devastating clinical consequences. Acute graft-

versus-host disease (aGVHD) is one condition where relatively few cytotoxic immune 

cells target skin stem cells to produce significant morbidity and mortality. By analogy, 

SARS-CoV-2 is a vector that initially homes to pulmonary stem cells that preferentially 

express the ACE2 receptor, thus potentially incurring similarly robust pathological 

consequences. In older individuals, stem cell number and/or function become depleted 

due to pathways independent of disease-related injury to these subpopulations. 

Accordingly, pathologic targeting of stem cells in conditions like aGVHD and COVID-19 

infection where these cells are already deficient due to the aging process may have dire 

consequences in elderly individuals. A hypothesis is herein advanced that, as with 

aGVHD, lung stem cell targeting is a potential co-factor in explaining age-related severity 

of COVID-19 infection. 

Reference 

https://www.nature.com/articles/s41374-020-00520-2 
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Prediction of the COVID-19 outbreak in China based on a new stochastic dynamic 

model 

Abstract 

The current outbreak of coronavirus disease 2019 (COVID-19) has become a global crisis 

due to its quick and wide spread over the world. A good understanding of the dynamic of 

the disease would greatly enhance the control and prevention of COVID19. However, to 

the best of our knowledge, the unique features of the outbreak have limited the 

applications of all existing dynamic models. In this paper, a novel stochastic model was 

proposed aiming to account for the unique transmission dynamics of COVID-19 and 

capture the effects of intervention measures implemented in Mainland China. It was found 

that: (1) instead of aberration, there was a remarkable amount of asymptomatic virus 

carriers, (2) a virus carrier with symptoms was approximately twice more likely to pass 

the disease to others than that of an asymptomatic virus carrier, (3) the transmission rate 

reduced significantly since the implementation of control measures in Mainland China, 

and (4) it was expected that the epidemic outbreak would be contained by early March in 

the selected provinces and cities in China. 

Reference 

https://www.nature.com/articles/s41598-020-76630-0 

Strategic spatiotemporal vaccine distribution increases the survival rate in an 

infectious disease like Covid-19 

Abstract 

Present hopes to conquer the Covid-19 epidemic are largely based on the expectation of 

a rapid availability of vaccines. However, once vaccine production starts, it will probably 

take time before there is enough vaccine for everyone, evoking the question how to 

distribute it best. While present vaccination guidelines largely focus on individual-based 

factors, i.e. on the question to whom vaccines should be provided first, e.g. to risk groups 

or to individuals with a strong social-mixing tendency, here we ask if a strategic 

spatiotemporal distribution of vaccines, e.g. to prioritize certain cities, can help to increase 

the overall survival rate of a population subject to an epidemic disease. To this end, we 

https://www.nature.com/articles/s41598-020-76630-0
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propose a strategy for the distribution of vaccines in time and space, which sequentially 

prioritizes regions with the most new cases of infection during a certain time frame and 

compare it with the standard practice of distributing vaccines demographically. Using a 

simple statistical model we find that, for a locally well-mixed population, the proposed 

strategy strongly reduces the number of deaths (by about a factor of two for basic 

reproduction numbers of R_0\sim 1.5-4 and by about 35% for R_0\sim 1). The proposed 

vaccine distribution strategy establishes the idea that prioritizing individuals not only 

regarding individual factors, such as their risk of spreading the disease, but also according 

to the region in which they live can help saving lives. The suggested vaccine distribution 

strategy can be tested in more detailed models in the future and might inspire discussions 

regarding the importance of spatiotemporal distribution rules for vaccination guidelines. 

Reference 

https://www.nature.com/articles/s41598-020-78447-3 

Publication Date: Dec 08, 2020 

Safety and efficacy of the ChAdOx1 nCoV-19 vaccine (AZD1222) against SARS-

CoV-2: An interim analysis of four randomised controlled trials in Brazil, South 

Africa, and the UK  

Abstract  

Background: A safe and efficacious vaccine against severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2), if deployed with high coverage, could contribute to the 

control of the COVID-19 pandemic. We evaluated the safety and efficacy of the ChAdOx1 

nCoV-19 vaccine in a pooled interim analysis of four trials. 

Methods: This analysis includes data from four ongoing blinded, randomised, controlled 

trials done across the UK, Brazil, and South Africa. Participants aged 18 years and older 

were randomly assigned (1:1) to ChAdOx1 nCoV-19 vaccine or control (meningococcal 

group A, C, W, and Y conjugate vaccine or saline). Participants in the ChAdOx1 nCoV-

19 group received two doses containing 5 × 1010 viral particles (standard dose; SD/SD 

cohort); a subset in the UK trial received a half dose as their first dose (low dose) and a 

standard dose as their second dose (LD/SD cohort). The primary efficacy analysis 
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included symptomatic COVID-19 in seronegative participants with a nucleic acid 

amplification test-positive swab more than 14 days after a second dose of vaccine. 

Participants were analysed according to treatment received, with data cutoff on Nov 4, 

2020. Vaccine efficacy was calculated as 1 - relative risk derived from a robust Poisson 

regression model adjusted for age. Studies are registered at ISRCTN89951424 and 

ClinicalTrials.gov, NCT04324606, NCT04400838, and NCT04444674. 

Findings: Between April 23 and Nov 4, 2020, 23 848 participants were enrolled and 

11 636 participants (7548 in the UK, 4088 in Brazil) were included in the interim primary 

efficacy analysis. In participants who received two standard doses, vaccine efficacy was 

62·1% (95% CI 41·0–75·7; 27 [0·6%] of 4440 in the ChAdOx1 nCoV-19 group vs71 

[1·6%] of 4455 in the control group) and in participants who received a low dose followed 

by a standard dose, efficacy was 90·0% (67·4–97·0; three [0·2%] of 1367 vs 30 [2·2%] 

of 1374; pinteraction=0·010). Overall vaccine efficacy across both groups was 70·4% 

(95·8% CI 54·8–80·6; 30 [0·5%] of 5807 vs 101 [1·7%] of 5829). From 21 days after the 

first dose, there were ten cases hospitalised for COVID-19, all in the control arm; two 

were classified as severe COVID-19, including one death. There were 74 341 person-

months of safety follow-up (median 3·4 months, IQR 1·3–4·8): 175 severe adverse events 

occurred in 168 participants, 84 events in the ChAdOx1 nCoV-19 group and 91 in the 

control group. Three events were classified as possibly related to a vaccine: one in the 

ChAdOx1 nCoV-19 group, one in the control group, and one in a participant who remains 

masked to group allocation. 

Interpretation: ChAdOx1 nCoV-19 has an acceptable safety profile and has been found 

to be efficacious against symptomatic COVID-19 in this interim analysis of ongoing clinical 

trials. 

Reference 

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)32661-1/fulltext 
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SARS-CoV-2 infection and transmission in educational settings: A prospective, 

cross-sectional analysis of infection clusters and outbreaks in England 

Abstract  

Background: Understanding severe acute respiratory syndrome coronavirus 2 (SARS-

CoV-2) infection and transmission in educational settings is crucial for ensuring the safety 

of staff and children during the COVID-19 pandemic. It was estimated that rate of SARS-

CoV-2 infection and outbreaks among staff and students in educational settings during 

the summer half-term (June–July, 2020) in England. 

Methods: In this prospective, cross-sectional analysis, Public Health England initiated 

enhanced national surveillance in educational settings in England that had reopened after 

the first national lockdown, from June 1 to July 17, 2020. Educational settings were 

categorised as early years settings (<5-year-olds), primary schools (5–11-year-olds; only 

years 1 and 6 allowed to return), secondary schools (11–18-year-olds; only years 10 and 

12), or mixed-age settings (spanning a combination of the above). Further education 

colleges were excluded. Data were recorded in HPZone, an online national database for 

events that require public health management. RT-PCR-confirmed SARS-CoV-2 event 

rates and case rates were calculated for staff and students, and direction of transmission 

was inferred on the basis of symptom onset and testing dates. Events were classified as 

single cases, coprimary cases (at least two confirmed cases within 48 h, typically within 

the same household), and outbreaks (at least two epidemiologically linked cases, with 

sequential cases diagnosed within 14 days in the same educational setting). All events 

were followed up for 28 days after educational settings closed for the summer holidays. 

Negative binomial regression was used to correlate educational setting events with 

regional population, population density, and community incidence. 

Findings: A median of 38 000 early years settings (IQR 35 500–41 500), 15 600 primary 

schools (13 450–17 300), and 4000 secondary schools (3700–4200) were open each 

day, with a median daily attendance of 928 000 students (630 000–1 230 000) overall. 

There were 113 single cases of SARS-CoV-2 infection, nine coprimary cases, and 55 

outbreaks. The risk of an outbreak increased by 72% (95% CI 28–130) for every five 

cases per 100 000 population increase in community incidence (p<0·0001). Staff had 

higher incidence than students (27 cases [95% CI 23–32] per 100 000 per day among 
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staff compared with 18 cases [14–24] in early years students, 6·0 cases [4·3–8·2] in 

primary schools students, and 6·8 cases [2·7–14] in secondary school students]), and 

most cases linked to outbreaks were in staff members (154 [73%] staff vs 56 [27%] 

children of 210 total cases). Probable direction of transmission was staff to staff in 26 

outbreaks, staff to student in eight outbreaks, student to staff in 16 outbreaks, and student 

to student in five outbreaks. The median number of secondary cases in outbreaks was 

one (IQR 1–2) for student index cases and one (1–5) for staff index cases. 

Interpretation: SARS-CoV-2 infections and outbreaks were uncommon in educational 

settings during the summer half-term in England. The strong association with regional 

COVID-19 incidence emphasises the importance of controlling community transmission 

to protect educational settings. Interventions should focus on reducing transmission in 

and among staff. 

Reference 

https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30882-3/fulltext 

A cross-talk between epithelium and endothelium mediates human alveolar–

capillary injury during SARS-CoV-2 infection 

Abstract  

COVID-19, caused by SARS-CoV-2, is an acute and rapidly developing pandemic, which 

leads to a global health crisis. SARS-CoV-2 primarily attacks human alveoli and causes 

severe lung infection and damage. To better understand the molecular basis of this 

disease, we sought to characterize the responses of alveolar epithelium and its adjacent 

microvascular endothelium to viral infection under a co-culture system. SARS-CoV-2 

infection caused massive virus replication and dramatic organelles remodeling in alveolar 

epithelial cells, alone. While, viral infection affected endothelial cells in an indirect manner, 

which was mediated by infected alveolar epithelium. Proteomics analysis and TEM 

examinations showed viral infection caused global proteomic modulations and marked 

ultrastructural changes in both epithelial cells and endothelial cells under the co-culture 

system. In particular, viral infection elicited global protein changes and structural 

reorganizations across many sub-cellular compartments in epithelial cells. Among the 

affected organelles, mitochondrion seems to be a primary target organelle. Besides, 
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according to EM and proteomic results, we identified Daurisoline, a potent autophagy 

inhibitor, could inhibit virus replication effectively in host cells. Collectively, our study 

revealed an unrecognized cross-talk between epithelium and endothelium, which 

contributed to alveolar–capillary injury during SARS-CoV-2 infection. These new findings 

will expand our understanding of COVID-19 and may also be helpful for targeted drug 

development. 

Reference 

https://www.nature.com/articles/s41419-020-03252-9 

Older adults lack SARS CoV-2 cross-reactive T lymphocytes directed to human 

coronaviruses OC43 and NL63  

Abstract  

The COVID Currently, infections with SARS-Coronavirus-2 (SARS-CoV-2), the causative 

agent of the COVID-19 pandemic, are responsible for substantial morbidity and mortality 

worldwide. Older adults subjects > 60 years of age account for > 95% of the over one 

million fatal cases reported to date. It is unclear why in this age group SARS-CoV-2 

infection causes more severe disease than in young adults. We hypothesized that 

differences in SARS-CoV-2 cross-reactive cellular immunity induced after infection with 

human coronaviruses (HCoVs), like OC43 and NL63, were at the basis of the differential 

mortality (and morbidity) observed after SARS-CoV-2 infection, because a small 

proportion of HCoV-specific T cells cross-react with SARS-CoV-2. Our data demonstrate 

that pre-existing T cell immunity induced by circulating human alpha- and beta-HCoVs is 

present in young adult individuals, but virtually absent in older adult subjects. 

Consequently, the frequency of cross-reactive T cells directed to the novel pandemic 

SARS-CoV-2 was minimal in most older adults. To the best of our knowledge, this is the 

first time that the presence of cross-reactive T cells to SARS-CoV-2 is compared in young 

and older adults. Our findings provide at least a partial explanation for the more severe 

clinical outcome of SARS-CoV-2 infection observed in the elderly. Moreover, this 

information could help to design efficacious vaccines for this age group, aiming at the 

induction of cell-mediated immunity. 
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Reference 

https://www.nature.com/articles/s41598-020-78506-9 

SARS-CoV-2 receptor ACE2 is co-expressed with genes related to transmembrane 

serine proteases, viral entry, immunity and cellular stress  

Abstract  

The COVID-19 pandemic resulting from the severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) which emerged in December 2019 in Wuhan in China has 

placed immense burden on national economies and global health. At present neither 

vaccination nor therapies are available. Here, we performed a meta-analysis of RNA-

sequencing data from three studies employing human lung epithelial cells. Of these one 

focused on lung epithelial cells infected with SARS-CoV-2. We aimed at identifying genes 

co-expressed with angiotensin I converting enzyme 2 (ACE2) the human cell entry 

receptor of SARS-CoV-2, and unveiled several genes correlated or inversely correlated 

with high significance, among the most significant of these was the transmembrane serine 

protease 4 (TMPRSS4). Serine proteases are known to be involved in the infection 

process by priming the virus spike protein. Pathway analysis revealed virus infection 

amongst the most significantly correlated pathways. Gene Ontologies revealed regulation 

of viral life cycle, immune responses, pro-inflammatory responses- several interleukins 

such as IL6, IL1, IL20 and IL33, IFI16 regulating the interferon response to a virus, chemo-

attraction of macrophages, and cellular stress resulting from activated Reactive Oxygen 

Species. We believe that this dataset will aid in a better understanding of the molecular 

mechanism(s) underlying COVID-19. 

Reference 

https://www.nature.com/articles/s41598-020-78402-2 

Absence of relevant QT interval prolongation in not critically ill COVID-19 patients 

Abstract 

The coronavirus disease 2019 (COVID-19) pandemic, resulting from infection with severe 

SARS-CoV-2 is a rapidly evolving pandemic causing great morbimortality. Medical 
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therapy with hydroxicloroquine, azitromycin and protease inhibitors is being empirically 

used, with reported data of QTc interval prolongation. Our aim is to assess QT interval 

behaviour in a not critically ill and not monitored cohort of patients. We evaluated admitted 

and ambulatory patients with COVID-19 patients with 12 lead electrocardiogram at 48 h 

after treatment initiation. Other clinical and analytical variables were collected. Statistical 

analysis was performed to assess the magnitude of the QT interval prolongation under 

treatment and to identify clinical, analytical and electrocardiographic risk markers of QT 

prolongation independent predictors. We included 219 patients (mean age of 63.6 ± 17.4 

years, 48.9% were women and 16.4% were outpatients. The median baseline QTc was 

416 ms (IQR 404–433), and after treatment QTc was prolonged to 423 ms (405–438) 

(P < 0.001), with an average increase of 1.8%. Most of the patients presented a normal 

QTc under treatment, with only 31 cases (14.1%) showing a QTc interval > 460 ms, and 

just one case with QTc > 500 ms. Advanced age, longer QTc basal at the basal ECG and 

lower potassium levels were independent predictors of QTc interval prolongation. 

Ambulatory and not critically ill patients with COVID-19 treated with hydroxychloroquine, 

azithromycin and/or antiretrovirals develop a significant, but not relevant, QT interval 

prolongation. 

Reference 

https://www.nature.com/articles/s41598-020-78360-9 

COVID-19: neonatal–perinatal perspectives 

Abstract 

The coronavirus disease 2019 (COVID-19) pandemic, resulting from infection with severe 

acute respiratory syndrome coronavirus 2 (SARS-CoV-2), has caused severe and 

widespread illness in adults, including pregnant women, while rarely infecting neonates. 

An incomplete understanding of disease pathogenesis and viral spread has resulted in 

evolving guidelines to reduce transmission from infected mothers to neonates. 

Fortunately, the risk of neonatal infection via perinatal/postnatal transmission is low when 

recommended precautions are followed. However, the psychosocial implications of these 

practices and racial/ethnic disparities highlighted by this pandemic must also be 

addressed when caring for mothers and their newborns. This review provides a 
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comprehensive overview of neonatal–perinatal perspectives of COVID-19, ranging from 

the basic science of infection and recommendations for care of pregnant women and 

neonates to important psychosocial, ethical, and racial/ethnic topics emerging as a result 

of both the pandemic and the response of the healthcare community to the care of 

infected individuals. 

Reference 

https://www.nature.com/articles/s41372-020-00874-x 

A blood transcriptome-based analysis of disease progression, immune regulation, 

and symptoms in coronavirus-infected patients 

Abstract 

COVID-19 patients show heterogeneity in clinical presentation and outcomes that makes 

pandemic control and strategy difficult; optimizing management requires a systems 

biology approach of understanding the disease. Here we sought to potentially understand 

and infer complex disease progression, immune regulation, and symptoms in patients 

infected with coronaviruses (35 SARS-CoV and 3 SARS-CoV-2 patients and 57 samples) 

at two different disease progression stages. Further, we compared coronavirus data with 

healthy individuals (n = 16) and patients with other infections (n = 144; all publicly 

available data). We applied inferential statistics (the COVID-engine platform) to RNA 

profiles (from limited number of samples) derived from peripheral blood mononuclear cells 

(PBMCs). Compared to healthy individuals, a subset of integrated blood-based gene 

profiles (signatures) distinguished acute-like (mimicking coronavirus-infected patients 

with prolonged hospitalization) from recovering-like patients. These signatures also 

hierarchically represented multiple (at the system level) parameters associated with 

PBMC including dysregulated cytokines, genes, pathways, networks of 

pathways/concepts, immune status, and cell types. Proof-of-principle observations 

included PBMC-based increases in cytokine storm-associated IL6, enhanced innate 

immunity (macrophages and neutrophils), and lower adaptive T and B cell immunity in 

patients with acute-like disease compared to those with recovery-like disease. Patients in 

the recovery-like stage showed significantly enhanced TNF, IFN-γ, anti-viral, HLA-DQA1, 

and HLA-F gene expression and cytolytic activity, and reduced pro-viral gene expression 
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compared to those in the acute-like stage in PBMC. Besides, our analysis revealed 

overlapping genes associated with potential comorbidities (associated diabetes) and 

disease-like conditions (associated with thromboembolism, pneumonia, lung disease, 

and septicemia). Overall, our COVID-engine inferential statistics platform and study 

involving PBMC-based RNA profiling may help understand complex and variable system-

wide responses displayed by coronavirus-infected patients with further validation. 

Reference 

https://www.nature.com/articles/s41420-020-00376-x  

Resilience effects in food consumption behaviour at the time of Covid-19: 

Perspectives from Italy 

Abstract 

The Covid-19 pandemic lead Italy to undertake a severe lockdown for almost two months. 

All of a sudden, the lives of Italians were forced to shift in accordance with the regulations 

issued by government. This change in the lives of Italians can be mirrored by an 

adjustment in food consumer behaviour that, consequently, brought about a transition in 

the whole supply chain. This paper gives an overview of the recent changes in 

consumption patterns that occurred due to the Italian lockdown, and how evolutions in 

behaviour are intertwined with the evolution of the main food supply chains. Many of the 

events here depicted are likely to last far beyond the crisis and affect the subsequent 

evolution of food consumption in Italy. The Italian retail supply chain successfully adapted 

to the big shift in consumption. Despite purchases for essential items having increased, 

no stockout harmed the food security of Italians. Out-of-home consumption moved inside 

houses giving space to home meal preparation and comfort food. Home delivery has been 

the most important element in this context, as it boomed during this period, helping 

laggard consumers fill the digital divide, as it was mostly mediated by e-commerce 

platforms and instant messaging. It was also the leverage that allowed small retailers and 

small producers regain their space. This crisis calls for a more sustainable food system 

that will be increasingly oriented to moving goods rather than people, which will also have 

relevance in the coming years.  
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Reference 

https://www.cell.com/heliyon/fulltext/S2405-8440(20)32519-6 

Publication Date: Dec 07, 2020 

Development and dissemination of infectious disease dynamic transmission 

models during the COVID-19 pandemic: What can we learn from other pathogens 

and how can we move forward?  

Abstract 

The current COVID-19 pandemic has resulted in the unprecedented development and 

integration of infectious disease dynamic transmission models into policy making and 

public health practice. Models offer a systematic way to investigate transmission 

dynamics and produce short-term and long-term predictions that explicitly integrate 

assumptions about biological, behavioural, and epidemiological processes that affect 

disease transmission, burden, and surveillance. Models have been valuable tools during 

the COVID-19 pandemic and other infectious disease outbreaks, able to generate 

possible trajectories of disease burden, evaluate the effectiveness of intervention 

strategies, and estimate key transmission variables. Particularly given the rapid pace of 

model development, evaluation, and integration with decision making in emergency 

situations, it is necessary to understand the benefits and pitfalls of transmission models. 

We review and highlight key aspects of the history of infectious disease dynamic models, 

the role of rigorous testing and evaluation, the integration with data, and the successful 

application of models to guide public health. Rather than being an expansive history of 

infectious disease models, this Review focuses on how the integration of modelling can 

continue to be advanced through policy and practice in appropriate and conscientious 

ways to support the current pandemic response. 

Reference 

https://www.thelancet.com/journals/landig/article/PIIS2589-7500(20)30268-5/fulltext 
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HMGB1 as a potential biomarker and therapeutic target for severe COVID-19 

Abstract 

COVID-19 has attracted global attention due to its rapid spread around the world with 

substantial morbidity and associated mortality. Severe COVID-19 can be complicated by 

the acute respiratory distress syndrome, sepsis and septic shock leading to death. These 

complications are thought to result from an overactivation of the immune system, leading 

to a cytokine storm syndrome associated with multiple organ failure. Here, we report that 

high mobility group box 1 (HMGB1), a prototypical damage-associated molecular pattern 

(DAMP) and a central mediator of lethal inflammation, could be a potential target for 

innovative therapeutic strategies for COVID-19. Serum HMGB1 in severe COVID-19 

patients is elevated (189.40 ± 140.88 ng/ml). Exogenous HMGB1 induces the expression 

of SARS-CoV-2 entry receptor ACE2 in alveolar epithelial cells in an AGER-dependent 

manner. Importantly, genetic (using AGER siRNA) or pharmacological (using glycyrrhizin, 

chloroquine, hydroxychloroquine, and FPS-ZM1) inhibition of the HMGB1-AGER pathway 

blocks ACE2 expression. Thus, HMGB1 inhibitors are likewise promising drug candidates 

for the treatment of patients suffering from COVID-19. 

Reference 

https://www.cell.com/heliyon/fulltext/S2405-8440(20)32515-9 

Structural characterization of Nonstructural protein 1 from SARS-CoV-2 

Abstract 

Severe acute respiratory syndrome (SARS) coronavirus-2 (SARS-CoV-2) is a single-

stranded, enveloped RNA virus and the etiological agent of the current COVID-19 

pandemic. Efficient replication of the virus relies on the activity of nonstructural protein 1 

(Nsp1), a major virulence factor shown to facilitate suppression of host gene expression 

through promotion of host mRNA degradation and interaction with the 40S ribosomal 

subunit. Here, we report the crystal structure of the globular domain of SARS-CoV-2 

Nsp1, encompassing residues 13 to 127, at a resolution of 1.65 Å. Our structure features 

a six-stranded, capped β-barrel motif similar to Nsp1from SARS-CoV and reveals how 

variations in amino acid sequence manifest as distinct structural features. Combining our 
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high-resolution crystal structure with existing data on the C-terminus of Nsp1 from SARS-

CoV-2, we propose a model of the full-length protein. Our results provide insight into the 

molecular structure of a major pathogenic determinant of SARS-CoV-2. 

Reference 

https://www.cell.com/iscience/fulltext/S2589-0042(20)31100-7 

Publication Date: Dec 06, 2020 

Transcriptional response modules characterise IL-1β and IL-6 activity in COVID-19 

Abstract 

Dysregulated IL-1β and IL-6 responses have been implicated in the pathogenesis of 

severe Coronavirus Disease 2019 (COVID-19). Innovative approaches for evaluating the 

biological activity of these cytokines in vivo are urgently needed to complement clinical 

trials of therapeutic targeting of IL-1β and IL-6 in COVID-19. It was shown that the 

expression of IL-1β or IL-6 inducible transcriptional signatures (modules) reflects the 

bioactivity of these cytokines in immunopathology modelled by juvenile idiopathic arthritis 

(JIA) and rheumatoid arthritis. In COVID-19, elevated expression of IL-1β and IL-6 

response modules, but not the cytokine transcripts themselves, is a feature of infection in 

the nasopharynx and blood, but is not associated with severity of COVID-19 disease, 

length of stay or mortality. It was proposed that IL-1β and IL-6 transcriptional response 

modules provide a dynamic readout of functional cytokine activity in vivo, aiding 

quantification of the biological effects of immunomodulatory therapies in COVID-19. 

Reference 

https://www.cell.com/iscience/fulltext/S2589-0042(20)31093-2 

  

https://www.cell.com/iscience/fulltext/S2589-0042(20)31100-7
https://www.cell.com/iscience/fulltext/S2589-0042(20)31093-2
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Publication Date: Dec 04, 2020 

Real-life validation of the Panbio™ COVID-19 antigen rapid test (Abbott) in 

community-dwelling subjects with symptoms of potential SARS-CoV-2 infection 

Abstract 

Background: RT-qPCR is the reference test for identification of active SARS-CoV-2 

infection, but is associated with diagnostic delay. Antigen detection assays can 

generate results within 20 min and outside of laboratory settings. Yet, their diagnostic 

test performance in real life settings has not been determined. 

Methods: The diagnostic value of the Panbio™ COVID-19 Ag Rapid Test (Abbott), was 

determined in  comparison to RT-qPCR (Seegene Allplex) in community-dwelling mildly 

symptomatic subjects in a medium (Utrecht, the Netherlands) and high endemic area 

(Aruba), using two concurrently obtained nasopharyngeal swabs. 

Findings: 1367 and 208 subjects were enrolled in Utrecht and Aruba, respectively. SARS-

CoV-2 prevalence, based on RT-qPCR, was 10.2% (n = 139) and 30.3% (n = 63) in 

Utrecht and Aruba respectively. Specificity of the Panbio™ COVID-19 Ag Rapid Test was 

100% (95%CI: 99.7–100%) in both settings. Test sensitivity was 72.6% (95%CI: 64.5–

79.9%) in the Netherlands and 81.0% (95% CI: 69.0–89.8%) in Aruba. Probability of false 

negative results was associated with RT-qPCR Ct-values, but not with duration of 

symptoms. Restricting RT-qPCR test positivity to Ct-values <32 yielded test sensitivities 

of 95.2% (95%CI: 89.3–98.5%) in Utrecht and 98.0% (95%CI: 89.2–99.95%) in Aruba. 

Interpretation: In community-dwelling subjects with mild respiratory symptoms the 

Panbio™ COVID-19 Ag Rapid Test had 100% specificity, and a sensitivity above 95% for 

nasopharyngeal samples when using Ct-values <32 cycles as cut-off for RT-qPCR test 

positivity. Considering short turnaround times, user friendliness, low costs and 

opportunities for decentralized testing, this test can improve our efforts to control 

transmission of SARS-CoV-2. 

Reference 

https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(20)30421-1/fulltext 
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Publication Date: Dec 04, 2020 

Metabolomics of exhaled breath in critically ill COVID-19 patients: A pilot study  

Abstract 

Background: Early diagnosis of coronavirus disease 2019 (COVID-19) is of the utmost 

importance but remains challenging. The objective of the current study was to 

characterize exhaled breath from mechanically ventilated adults with COVID-19. 

Methods: In this prospective observational study, real-time, online, proton transfer 

reaction time-of-flight mass spectrometry were used to perform a metabolomic analysis 

of expired air from adults undergoing invasive mechanical ventilation in the intensive care 

unit due to severe COVID-19 or non-COVID-19 acute respiratory distress syndrome 

(ARDS). 

Findings: Between March 25th and June 25th, 2020, we included 40 patients with ARDS, 

of whom 28 had proven COVID-19. In a multivariate analysis, we identified a 

characteristic breathprint for COVID-19. It could differentiate between COVID-19 and 

non-COVID-19 ARDS with accuracy of 93% (sensitivity: 90%, specificity: 94%, area under 

the receiver operating characteristic curve: 0•94-0•98, after cross-validation). The four 

most prominent volatile compounds in COVID-19 patients were methylpent-2-enal, 2,4-

octadiene 1-chloroheptane, and nonanal. 

Interpretation: The real-time, non-invasive detection of methylpent-2-enal, 2,4-octadiene 

1-chloroheptane, and nonanal in exhaled breath may identify ARDS patients with COVID-

19. 

Reference 

https://www.thelancet.com/journals/ebiom/article/PIIS2352-3964(20)30530-2/fulltext 

Viral clearance after early corticosteroid treatment in patients with moderate or 

severe covid-19  

Abstract 

The aim of this study was to evaluate the impact of early treatment with corticosteroids 

on SARS-CoV-2 clearance in hospitalized COVID-19 patients. Retrospective analysis on 
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patients admitted to the San Raffaele Hospital (Milan, Italy) with moderate/severe COVID-

19 and availability of at least two nasopharyngeal swabs. The primary outcome was the 

time to nasopharyngeal swab negativization. A multivariable Cox model was fitted to 

determine factors associated with nasopharyngeal swab negativization. Of 280 patients 

included, 59 (21.1%) patients were treated with steroids. Differences observed between 

steroid users and non-users included the proportion of patients with a baseline 

PaO2/FiO2 ≤ 200 mmHg (45.8% vs 34.4% in steroids and non-steroids users, 

respectively; p = 0.023) or ≤ 100 mmHg (16.9% vs 12.7%; p = 0.027), and length of 

hospitalization (20 vs 14 days; p < 0.001). Time to negativization of nasopharyngeal 

swabs was similar in steroid and non-steroid users (p = 0.985). According to multivariate 

analysis, SARS-CoV-2 clearance was associated with age ≤ 70 years, a shorter duration 

of symptoms at admission, a baseline PaO2/FiO2 > 200 mmHg, and a lymphocyte count 

at admission > 1.0 × 109/L. SARS-CoV-2 clearance was not associated with 

corticosteroid use. Our study shows that delayed SARS-CoV-2 clearance in 

moderate/severe COVID-19 is associated with older age and a more severe disease, but 

not with an early use of corticosteroids. 

Reference 

https://www.nature.com/articles/s41598-020-78039-1 

CD147-spike protein is a novel route for SARS-CoV-2 infection to host cells  

Abstract 

In face of the everlasting battle toward COVID-19 and the rapid evolution of SARS-CoV-

2, no specific and effective drugs for treating this disease have been reported until today. 

Angiotensin-converting enzyme 2 (ACE2), a receptor of SARS-CoV-2, mediates the virus 

infection by binding to spike protein. Although ACE2 is expressed in the lung, kidney, and 

intestine, its expressing levels are rather low, especially in the lung. Considering the great 

infectivity of COVID-19, we speculate that SARS-CoV-2 may depend on other routes to 

facilitate its infection. Here, we first discover an interaction between host cell receptor 

CD147 and SARS-CoV-2 spike protein. The loss of CD147 or blocking CD147 in Vero E6 

and BEAS-2B cell lines by anti-CD147 antibody, Meplazumab, inhibits SARS-CoV-2 

amplification. Expression of human CD147 allows virus entry into non-susceptible BHK-

21 cells, which can be neutralized by CD147 extracellular fragment. Viral loads are 
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detectable in the lungs of human CD147 (hCD147) mice infected with SARS-CoV-2, but 

not in those of virus-infected wild type mice. Interestingly, virions are observed in 

lymphocytes of lung tissue from a COVID-19 patient. Human T cells with a property of 

ACE2 natural deficiency can be infected with SARS-CoV-2 pseudovirus in a dose-

dependent manner, which is specifically inhibited by Meplazumab. Furthermore, CD147 

mediates virus entering host cells by endocytosis. Together, our study reveals a novel 

virus entry route, CD147-spike protein, which provides an important target for developing 

specific and effective drug against COVID-19. 

Reference 

https://www.nature.com/articles/s41392-020-00426-x 

Management strategies in a SEIR-type model of COVID 19 community spread  

Abstract 

The 2019 Novel Corona virus infection (COVID 19) is an ongoing public health emergency 

of international focus. Significant gaps persist in our knowledge of COVID 19 

epidemiology, transmission dynamics, investigation tools and management, despite (or 

possibly because of) the fact that the outbreak is an unprecedented global threat. On the 

positive side, enough is currently known about the epidemic process to permit the 

construction of mathematical predictive models. In our work, we adapt a traditional SEIR 

epidemic model to the specific dynamic compartments and epidemic parameters of 

COVID 19, as it spreads in an age-heterogeneous community. We analyze management 

strategies of the epidemic course (as they were implemented through lockdown and 

reopening procedures in many of the US states and countries worldwide); however, to 

more clearly illustrate ideas, we focus on the example of a small scale college town 

community, with the timeline of control measures introduced in the state of New York. We 

generate predictions, and assess the efficiency of these control measures (closures, 

mobility restrictions, social distancing), in a sustainability context. 

Reference 

https://www.nature.com/articles/s41598-020-77628-4 
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Evidence of exposure to SARS-CoV-2 in cats and dogs from households in Italy  

Abstract 

SARS-CoV-2 emerged from animals and is now easily transmitted between people. 

Sporadic detection of natural cases in animals alongside successful experimental 

infections of pets, such as cats, ferrets and dogs, raises questions about the susceptibility 

of animals under natural conditions of pet ownership. Here, we report a large-scale study 

to assess SARS-CoV-2 infection in 919 companion animals living in northern Italy, 

sampled at a time of frequent human infection. No animals tested PCR positive. However, 

3.3% of dogs and 5.8% of cats had measurable SARS-CoV-2 neutralizing antibody titers, 

with dogs from COVID-19 positive households being significantly more likely to test 

positive than those from COVID-19 negative households. Understanding risk factors 

associated with this and their potential to infect other species requires urgent 

investigation. 

Reference 

https://www.nature.com/articles/s41467-020-20097-0 

Longitudinal symptom dynamics of COVID-19 infection 

Abstract 

As the COVID-19 pandemic progresses, obtaining information on symptoms dynamics is 

of essence. Here, we extracted data from primary-care electronic health records and 

nationwide distributed surveys to assess the longitudinal dynamics of symptoms prior to 

and throughout SARS-CoV-2 infection. Information was available for 206,377 individuals, 

including 2471 positive cases. The two datasources were discordant, with survey data 

capturing most of the symptoms more sensitively. The most prevalent symptoms included 

fever, cough and fatigue. Loss of taste and smell 3 weeks prior to testing, either self-

reported or recorded by physicians, were the most discriminative symptoms for COVID-

19. Additional discriminative symptoms included self-reported headache and fatigue and 

a documentation of syncope, rhinorrhea and fever. Children had a significantly shorter 

disease duration. Several symptoms were reported weeks after recovery. By a unique 

integration of two datasources, our study shed light on the longitudinal course of 

symptoms experienced by cases in primary care. 
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Reference 

https://www.nature.com/articles/s41467-020-20053-y 

Amplification-free detection of SARS-CoV-2 with CRISPR-Cas13a and mobile 

phone microscopy 

Abstract 

The December 2019 outbreak of a novel respiratory virus, SARS-CoV-2, has become an 

ongoing global pandemic due in part to the challenge of identifying symptomatic, 

asymptomatic and pre-symptomatic carriers of the virus. CRISPR diagnostics can 

augment gold-standard PCR-based testing if they can be made rapid, portable and 

accurate. Here we report the development of an amplification-free CRISPR-Cas13a 

assay for direct detection of SARS-CoV-2 from nasal swab RNA that can be read with a 

mobile phone microscope. The assay achieved ∼100 copies/μL sensitivity in under 30 

minutes of measurement time and accurately detected pre-extracted RNA from a set of 

positive clinical samples in under 5 minutes. We combined crRNAs targeting SARS-CoV-

2 RNA to improve sensitivity and specificity, and directly quantified viral load using 

enzyme kinetics. Integrated with a reader device based on a mobile phone, this assay 

has the potential to enable rapid, low-cost, point-of-care screening for SARS-CoV-2. 

Reference 

https://www.cell.com/cell/fulltext/S0092-8674(20)31623-8 

Publication Date: Dec 03, 2020 

Metformin and risk of mortality in patients hospitalised with COVID-19: a 

retrospective cohort analysis  

Abstract 

Background: Type 2 diabetes and obesity, as states of chronic inflammation, are risk 

factors for severe COVID-19. Metformin has cytokine-reducing and sex-specific 

immunomodulatory effects. Our aim was to identify whether metformin reduced COVID-

19-related mortality and whether sex-specific interactions exist. 

https://www.cell.com/cell/fulltext/S0092-8674(20)31623-8
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Methods: In this retrospective cohort analysis, we assessed de-identified claims data from 

UnitedHealth Group (UHG)'s Clinical Discovery Claims Database. Patient data were 

eligible for inclusion if they were aged 18 years or older; had type 2 diabetes or obesity 

(defined based on claims); at least 6 months of continuous enrolment in 2019; and 

admission to hospital for COVID-19 confirmed by PCR, manual chart review by UHG, or 

reported from the hospital to UHG. The primary outcome was in-hospital mortality from 

COVID-19. The independent variable of interest was home metformin use, defined as 

more than 90 days of claims during the year before admission to hospital. Covariates 

were comorbidities, medications, demographics, and state. Heterogeneity of effect was 

assessed by sex. For the Cox proportional hazards, censoring was done on the basis of 

claims made after admission to hospital up to June 7, 2020, with a best outcome 

approach. Propensity-matched mixed-effects logistic regression was done, stratified by 

metformin use. 

Findings: 6256 of the 15 380 individuals with pharmacy claims data from Jan 1 to June 7, 

2020 were eligible for inclusion. 3302 (52·8%) of 6256 were women. Metformin use was 

not associated with significantly decreased mortality in the overall sample of men and 

women by either Cox proportional hazards stratified model (hazard ratio [HR] 0·887 [95% 

CI 0·782–1·008]) or propensity matching (odds ratio [OR] 0·912 [95% CI 0·777–1·071], 

p=0·15). Metformin was associated with decreased mortality in women by Cox 

proportional hazards (HR 0·785, 95% CI 0·650–0·951) and propensity matching (OR 

0·759, 95% CI 0·601–0·960, p=0·021). There was no significant reduction in mortality 

among men (HR 0·957, 95% CI 0·82–1·14; p=0·689 by Cox proportional hazards). 

Interpretation: Metformin was significantly associated with reduced mortality in women 

with obesity or type 2 diabetes who were admitted to hospital for COVID-19. Prospective 

studies are needed to understand mechanism and causality. If findings are reproducible, 

metformin could be widely distributed for prevention of COVID-19 mortality, because it is 

safe and inexpensive. 

Reference 

https://www.thelancet.com/journals/lanhl/article/PIIS2666-7568(20)30033-7/fulltext 
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Detecting COVID-19 infection hotspots in England using large-scale self-reported 

data from a mobile application: A prospective, observational study 

Abstract 

Background: As many countries seek to slow the spread of COVID-19 without reimposing 

national restrictions, it has become important to track the disease at a local level to identify 

areas in need of targeted intervention. 

Methods: In this prospective, observational study, modelling using longitudinal, self-

reported data was done from users of the COVID Symptom Study app in England 

between March 24, and Sept 29, 2020. Beginning on April 28, in England, the Department 

of Health and Social Care allocated RT-PCR tests for COVID-19 to app users who logged 

themselves as healthy at least once in 9 days and then reported any symptom. Calculated 

incidence of COVID-19 using the invited swab (RT-PCR) tests were reported in the app, 

and we estimated prevalence using a symptom-based method (using logistic regression) 

and a method based on both symptoms and swab test results. incidence rates were used 

to estimate the effective reproduction number, R(t), modelling the system as a Poisson 

process and using Markov Chain Monte-Carlo. We used three datasets to validate our 

models: the Office for National Statistics (ONS) Community Infection Survey, the Real-

time Assessment of Community Transmission (REACT-1) study, and UK Government 

testing data. We used geographically granular estimates to highlight regions with rapidly 

increasing case numbers, or hotspots. 

Findings: From March 24 to Sept 29, 2020, a total of 2 873 726 users living in England 

signed up to use the app, of whom 2 842 732 (98·9%) provided valid age information and 

daily assessments. These users provided a total of 120 192 306 daily reports of their 

symptoms, and recorded the results of 169 682 invited swab tests. On a national level, 

our estimates of incidence and prevalence showed a similar sensitivity to changes to 

those reported in the ONS and REACT-1 studies. On Sept 28, 2020, we estimated an 

incidence of 15 841 (95% CI 14 023–17 885) daily cases, a prevalence of 0·53% (0·45–

0·60), and R(t) of 1·17 (1·15–1·19) in England. On a geographically granular level, on 

Sept 28, 2020, we detected 15 (75%) of the 20 regions with highest incidence according 

to government test data. 
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Interpretation: Our method could help to detect rapid case increases in regions where 

government testing provision is lower. Self-reported data from mobile applications can 

provide an agile resource to inform policy makers during a quickly moving pandemic, 

serving as a complementary resource to more traditional instruments for disease 

surveillance. 

Reference 

https://www.thelancet.com/journals/lanpub/article/PIIS2468-2667(20)30269-3/fulltext 

Establishing a mass spectrometry-based system for rapid detection of SARS-CoV-

2 in large clinical sample cohorts 

Abstract 

The outbreak of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is 

pressing public health systems around the world, and large population testing is a key 

step to control this pandemic disease. Here, we develop a high-throughput targeted 

proteomics assay to detect SARS-CoV-2 nucleoprotein peptides directly from 

nasopharyngeal and oropharyngeal swabs. A modified magnetic particle-based 

proteomics approach implemented on a robotic liquid handler enables fully automated 

preparation of 96 samples within 4 hours. A TFC-MS system allows multiplexed analysis 

of 4 samples within 10 min, enabling the processing of more than 500 samples per day. 

We validate this method qualitatively (Tier 3) and quantitatively (Tier 1) using 985 

specimens previously analyzed by real-time RT-PCR, and detect up to 84% of the positive 

cases with up to 97% specificity. The presented strategy has high sample stability and 

should be considered as an option for SARS-CoV-2 testing in large populations. 

Reference 

https://www.nature.com/articles/s41467-020-19925-0 

Therapeutically administered ribonucleoside analogue MK-4482/EIDD-2801 blocks 

SARS-CoV-2 transmission in ferrets  

Abstract 

The The coronavirus disease 2019 (COVID-19) pandemic is having a catastrophic impact 

on human health1. Widespread community transmission has triggered stringent 
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distancing measures with severe socio-economic consequences. Gaining control of the 

pandemic will depend on the interruption of transmission chains until vaccine-induced or 

naturally acquired protective herd immunity arises. However, approved antiviral 

treatments such as remdesivir and reconvalescent serum cannot be delivered orally2,3, 

making them poorly suitable for transmission control. We previously reported the 

development of an orally efficacious ribonucleoside analogue inhibitor of influenza 

viruses, MK-4482/EIDD-2801, that was repurposed for use against severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2) and is currently in phase II/III clinical 

trials (NCT04405570 and NCT04405739). Here, it was explored the efficacy of 

therapeutically administered MK-4482/EIDD-2801 to mitigate SARS-CoV-2 infection and 

block transmission in the ferret model, given that ferrets and related members of the 

weasel genus transmit the virus efficiently with minimal clinical signs6,7,8,9, which 

resembles the spread in the human young-adult population. It was demonstrated high 

SARS-CoV-2 burden in nasal tissues and secretions, which coincided with efficient 

transmission through direct contact. Therapeutic treatment of infected animals with MK-

4482/EIDD-2801 twice a day significantly reduced the SARS-CoV-2 load in the upper 

respiratory tract and completely suppressed spread to untreated contact animals. This 

study identified oral MK-4482/EIDD-2801 as a promising antiviral countermeasure to 

break SARS-CoV-2 community transmission chains. 

Reference 

https://www.nature.com/articles/s41564-020-00835-2 

Rapid lateral flow immunoassay for the fluorescence detection of SARS-CoV-2 

RNA  

Abstract 

The coronavirus disease 2019 (COVID-19) pandemic has highlighted the need for rapid 

and accurate nucleic acid detection at the point of care. Here, we report an amplification-

free nucleic acid immunoassay, implemented on a lateral flow strip, for the fluorescence 

detection of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) RNA in less 

than one hour. The assay uses DNA probes that are designed to bind to the conserved 

open reading frame 1ab (ORF1ab), envelope protein (E) and the nucleocapsid (N) 



31 
 

regions of the SARS-CoV-2 genome, and a fluorescent-nanoparticle-labelled monoclonal 

antibody that binds to double-stranded DNA–RNA hybrids. In a multi-hospital randomized 

double-blind trial involving 734 samples (593 throat swabs and 141 sputum) provided by 

670 individuals, the assay achieved sensitivities of 100% and specificities of 99% for both 

types of sample (ground truth was determined using quantitative PCR with reverse 

transcription). The inexpensive amplification-free detection of SARS-CoV-2 RNA should 

facilitate the rapid diagnosis of COVID-19 at the point of care. 

Reference 

https://www.nature.com/articles/s41551-020-00655-z 

Fast detection of SARS-CoV-2 RNA via the integration of plasmonic thermocycling 

and fluorescence detection in a portable device 

Abstract 

The diagnosis of severe acute respiratory syndrome 2 (SARS-CoV-2) infection by 

quantitative PCR with reverse transcription (RT–qPCR) typically involves bulky 

instrumentation in centralized laboratories and an assay time of 1–2 h. Here, it was shown 

that SARS-CoV-2 RNA can be detected in 17 min via a portable device integrating reverse 

transcription, fast thermocycling (via plasmonic heating through magneto-plasmonic 

nanoparticles) and in situ fluorescence detection following magnetic clearance of the 

nanoparticles. The device correctly classified all nasopharyngeal, oropharyngeal and 

sputum samples from 75 patients with COVID-19 and 75 healthy controls, with good 

concordance in fluorescence intensity with standard RT–qPCR (Pearson 

coefficients > 0.7 for the N1, N2 and RPP30 genes). Fast, portable and automated nucleic 

acid detection should facilitate testing at the point of care. 

Reference 

https://www.nature.com/articles/s41551-020-00654-0 
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Economic stimulus for COVID-19 pandemic and its determinants: evidence from 

cross-country analysis 

Abstract 

Countries around the world are announcing stimulus packages in response to the COVID 

19 pandemic. This research attempts to measure the extent and progress of stimulus 

packages by proposing a multidimensional index that standardizes governments' 

economic responses and allows us to examine the differences in economic policies from 

country to country. We apply the Euclidean distance formula to develop the new index 

and then identify the determinants of the economic stimulation of COVID-19 through beta-

regression. The results show that Chile, Switzerland, Croatia, Sweden and the 

Netherlands responded more strongly to the COVID-19 pandemic, while the remaining 

countries responded slightly to the pandemic. Empirical results also indicate that most 

countries increased COVID-19 economic support, although not significantly. Finally, the 

results of the beta regression show that the median age of the population, the number of 

hospitals, beds per capita, the number of total COVID-19 cases, GDP, health care 

expenditure and the index of the severity of the government's response is significantly 

related to the level of the countries' stimulus packages. 

Reference 

https://www.cell.com/heliyon/fulltext/S2405-8440(20)32477-4 

Modeling Multi-organ Infection by SARS-CoV-2 Using Stem Cell Technology 

Abstract 

SARS-CoV-2, the virus causing the current COVID-19 pandemic, primarily targets the 

airway epithelium and in lungs can lead to acute respiratory distress syndrome. Clinical 

studies in recent months have revealed that COVID-19 is a multi-organ disease causing 

characteristic complications. Stem cell models of various organ systems—most 

prominently, lung, gut, heart, and brain—are at the forefront of studies aimed at 

understanding the role of direct infection in COVID-19 multi-organ dysfunction. 
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Reference 

https://www.cell.com/cell-stem-cell/fulltext/S1934-5909(20)30550-6 

Molecular docking, molecular dynamics, and in vitro studies reveal the potential of 

angiotensin II receptor blockers to inhibit the COVID-19 main protease 

Abstract 

Drug repurposing is the most rapid and economic way nowadays to rapidly provide 

effective drugs for our pandemic coronavirus disease 2019 (COVID-19). It was a great 

debate about ARBs whether to be stopped or continued for patients using them especially 

at the beginning of the COVID-19 pandemic. In this study, we carried out a virtual 

screening for almost all members of ARBs (nine) against COVID-19 main protease. 

Molecular docking as one of the important computational techniques was performed in 

this work. Interestingly, the tested compounds showed variable binding affinities in the 

order of N3 inhibitor (10, docked) > Fimasartan (8) > Candesartan (2) > Olmesartan (7) > 

Azilsartan (9) > Eprosartan (5) > Valsartan (3) > Losartan (1) > Irbesartan (6) > 

Telmisartan (4). Moreover, Fimasartan (8), Candesartan (2), and Olmesartan (7) were 

additionally estimated through molecular dynamic simulations monitored via computing 

the binding free energy using MM-GBSA. The results are promising for rapidly 

repurposing such drugs (especially, Fimasartan (8) and Candesartan (2)) after further 

preclinical and clinical studies either alone or in combination with others for the treatment 

of COVID-19 virus especially known to cause vasodilatation (to prevent blood 

coagulation) and to reduce inflammation and fibrosis (to prevent pulmonary fibrosis), with 

well-known safety profiles. In vitro, the virtual findings were consistent with the 

experimental testing of four representative ARBs. Out of the tested compounds, 

Olmesartan (7) showed the most promising anti-SARS-CoV-2 activity (IC50 = 1.808 μM, 

and CC50 = 557.6 μM) with high selectivity index (308.4) against SARS-CoV-2 in Vero 

E6 cells. This work may clarify and approve not only the safety of ARBs used by a large 

group of patients worldwide but also their possible effectiveness against the COVID-19 

virus either as a prophylactic or treatment option. It intended also to give a clear spot on 

the structure-activity relationship (SAR) required for the future design of new drugs 

targeting the newly emerged SARS-CoV-2 protease by medicinal chemists. 

https://www.cell.com/cell-stem-cell/fulltext/S1934-5909(20)30550-6
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Reference 

https://www.cell.com/heliyon/fulltext/S2405-8440(20)32484-1 
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PERSPECTIVE 

Publication Date: Nov 25, 2020 

The known unknowns of T cell immunity to COVID-19  

The broad clinical spectrum of COVID-19 indicates widespread intraindividual differences 

in the host immune defense against severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2). The underlying cause of disease heterogeneity is probably multifactorial. 

However, a rapid early host response is likely critical to generate control of SARS-CoV-2 

viremia before spread to the lower respiratory tract and onset of damaging 

hyperinflammation. In this regard, the literature is full of examples where functional T cell 

responses can provide early control of acute viral infections, including SARS-CoV and 

MERS-CoV. Although multiple studies have indicated that T cells play a role in the early 

immune response to SARS-CoV-2 and can generate a functional memory pool, there are 

still multiple unanswered questions in the field. Here, it was summarized and speculate 

on a specific set of questions related to T cell immunity against respiratory viral infections, 

with a focus on COVID-19 severity, immunity, long-term consequences, and vaccination. 

Tremendous progress has been made in understanding the role of T cell immunity in 

acute and convalescent COVID-19 infection. Here, light was shed on the “known 

unknowns” of pre-existing and acquired T cell responses in relation to acute and 

convalescent SARS-CoV-2 infection. 

Reference 

https://immunology.sciencemag.org/content/5/53/eabe8063   
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COMMENT 

Publication Date: Dec 08, 2020 

Development of vaccines and antivirals for combating viral pandemics  

The SARS-CoV-2 pandemic is an extraordinary health emergency that has profoundly 

altered lives around the globe. It requires unprecedented and globally coordinated steps. 

The virus is likely to stay with us until a prophylactic vaccine is developed, produced and 

administered worldwide, which is not expected to happen until 2021. Besides social 

isolation, our current best chance to reduce SARS-CoV-2-related morbidity and mortality 

is to find and apply a licensed drug (such as a small molecule, Fig. 1b) with at least partial 

effectiveness against SARS-CoV-2 infection. Owing to tremendous research efforts in 

this area, the identification of an effective antiviral drug that can be widely distributed is a 

concrete possibility. But the typical development programme and careful evaluation of 

novel antivirals and vaccines take years — a timeframe that falls short in the context of 

an ongoing pandemic. 

To avoid or mitigate the consequences of future pandemics, policymakers (such as 

governments and the World Health Organization) and the pharmaceutical industry need 

to recognize that sustained and well-organized global pandemic preparedness is critical. 

Activities should include monitoring the natural reservoirs of pathogens with pandemic 

potential, improving communication between different national and international centres 

of disease control, the development and licensure of novel (preferably broad-spectrum) 

antivirals and antibacterials, the development of ‘prototype’ vaccines that can quickly be 

adjusted to a pandemic pathogen and be produced and distributed at large scale, and the 

generation of appropriate animal models for testing the safety and protective efficacy of 

novel vaccine candidates. These measures require substantial investment from national 

governments, but these expenses more than make up for the financial (and human) costs 

of handling a pandemic, as is patent from the heavy effects of lockdowns on global (and 

personal) economies during the first wave of SARS-CoV-2 outbreaks. Resources should 

also be poured into communicating with the public frankly and effectively about vaccines, 

and about the science of pandemics and the measures to slow transmission. Effective 

science communication is particularly critical when addressing anti-vaccine (and anti-

https://www.nature.com/articles/s41551-020-00658-w#Fig1
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science) activities in the general population, as they can undermine the bench-to-bedside 

translation of successful research. For more details, read the link given below.  

Reference 

https://www.nature.com/articles/s41551-020-00658-w 

Neutralizing antibodies for the treatment of COVID-19 

Neutralizing antibodies (nAbs) can be passively transferred into individuals before or after 

viral infection to prevent or treat disease (vaccines, on the other hand, actively stimulate 

the immune system to produce antigen-specific nAbs to prevent disease). Therapeutic 

nAbs generally exist in the body for a short time, and their treatment efficacy depends on 

a variety of factors, including nAb titre, total amount, specificity and half-life. Neutralizing 

antibodies with high specificity, strong affinity to target proteins and low toxicity have been 

used to treat viral infections caused by Ebola virus, cytomegalovirus, influenza virus, 

human immunodeficiency virus and respiratory syncytial virus. In this Comment, we 

summarize the neutralizing antibodies, including monoclonal antibodies (mAbs) and 

nanobodies, for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) that are 

currently in preclinical development and in clinical trials, the antibodies’ potential 

mechanisms of action, and the likely clinical applications of the mAbs and of convalescent 

sera from patients who have recovered from SARS-CoV-2 infection for the prevention 

and treatment of coronavirus disease 2019 (COVID-19). 

More clinical trial data are needed to determine whether sera from COVID-19-

convalescent patients and neutralizing monoclonal antibodies specific to SARS-CoV-2 

antigens can prevent COVID-19 or reduce the severity of the disease in high-risk 

populations. For more details, read the link given below.  

Reference 

https://www.nature.com/articles/s41551-020-00660-2 
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NEWSLETTER 

Publication Date: Dec 09, 2020 

Covid-19 vaccines 

ON Nov 9, Pfizer announced the interim results for its Covid-19 vaccine candidate: more 

than 90 per cent effective. A week later, Moderna reported its vaccine’s late-stage trial 

results of 95pc efficacy, followed by Russia’s Sputnik vaccine at over 92pc efficacy. Not 

to be left behind, the interim results for the Oxford vaccine showed an overall efficacy of 

70pc, which rose to 90pc when the dosages were adjusted. For more details, read the 

link given below. 

Reference 

https://www.dawn.com/news/1594806/covid-19-vaccines 

Publication Date: Dec 08, 2020 

UK gives 1st doses of Covid-19 vaccine as world watches 

British health authorities began rolling out the first doses of a widely tested and 

independently reviewed Covid-19 vaccine on Tuesday, starting a global immunisation 

programme that is expected to gain momentum as more serums win approval. For more 

details, read the link given below. 

Reference 

https://www.dawn.com/news/1594806/covid-19-vaccines 

Rapid one-step detection of SARS-CoV-2 RNA 

The large-scale testing and monitoring of infections by severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) is central to controlling outbreaks of coronavirus disease 

2019 (COVID-19). The gold-standard method for viral detection in clinical samples is real-

time polymerase chain reaction (rtPCR), which involves nucleic acid amplification and its 

monitoring via fluorescence. Because SARS-CoV-2 mainly exists in the respiratory tract, 
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samples for analysis by rtPCR are typically collected from nasal or oral swabs, and then 

processed for the extraction of viral RNA. However, testing with rtPCR requires expensive 

equipment available mostly in specialized laboratories and the use of reagents2 whose 

availability has been affected by disruptions in global supply chains. Hence, testing 

facilities have been slow in ramping up their capabilities and have not always kept pace 

with demand, resulting in long turnaround times (many days) that have undermined the 

utility of the tests. Lee, Jung and colleagues’ have developed a one-pot fluorescence-

based assay that detects SARS-CoV-2 RNA in under an hour with high sensitivity and 

sequence specificity. 

Adapting assays for clinical use involves scaled-up manufacturing under current good-

manufacturing-practice guidelines and distribution of the test materials and reagents, as 

well as the integration of the assay into workflows for sample collection, storage and 

processing. For point-of-care testing, additional requirements such as cold storage for the 

enzyme cocktail and laboratory equipment for the assay’s incubation and readout steps 

present further hurdles to overcome. These are solvable challenges, likely to be best 

suited for a company or for an academic–corporate partnership with commercialization 

as the end goal. The simplicity, adaptability and speed of Lee, Jung and colleagues’ assay 

should be advantageous, and may help to diversify the expanding suite of diagnostic tests 

for SARS-CoV-2 and for emerging infectious pathogens. 

Reference 

https://www.nature.com/articles/s41551-020-00663-z 

COVID research updates: A coronavirus vaccine shows lasting benefit 

Nature wades through the literature on the new coronavirus — and summarizes key 

papers as they appear. 

A coronavirus vaccine shows lasting benefit (08 December 2020): 

People given a front-runner COVID-19 vaccine still had high levels of potent antibodies 

against the coronavirus four months after their first jab. Biotech firm Moderna in 

Cambridge, Massachusetts, has reported that its vaccine is more than 94% effective at 

preventing COVID-19. To gauge whether this protection lasts, Alicia Widge at the US 

National Institute of Allergy and Infectious Diseases in Bethesda, Maryland, and her 
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colleagues analysed blood from 34 study volunteers who received two doses of the 

vaccine one month apart (A. T. Widge et al. N. Engl. J. Med. https://doi.org/ghnhnv; 2020). 

The volunteers’ levels of antibodies that latch on to a key SARS-CoV-2 protein peaked 

1–2 weeks after the second jab and fell only slightly in the subsequent 2.5 months. Four 

months after the first jab, their blood still contained ‘neutralizing’ antibodies that disable 

the virus, and none of the participants had experienced any serious vaccine-related side 

effects. The results show that the vaccine could provide a “durable” antibody response, 

the authors write. 

Just a pinch of antibodies can protect against COVID (December 07, 2020): 

Low levels of antibodies to the new coronavirus might be sufficient to protect against 

COVID-19, according to a study of infected monkeys. The study also found that immune 

cells called T cells contribute to immunity to the virus, particularly when antibody levels 

are low. There is no easy way to predict which aspects of an immune response will 

provide protection against an infectious disease. Dan Barouch at Harvard Medical School 

in Boston, Massachusetts, and his colleagues sought to understand which immune 

elements defend against COVID-19 using rhesus macaques (Macaca multatta). 

The team collected antibodies from macaques that were recovering from SARS-CoV-2 

infection and gave the antibodies to uninfected macaques (K. McMahan et al. Nature 

https://doi.org/fmjk; 2020). The antibodies protected the recipient animals from infection 

and boosted a host of immune responses, including the activation of antibody-dependent 

natural killer cells. Higher doses of antibodies conferred greater protection than did lower 

doses. When the researchers reduced the recovering macaques’ levels of CD8+ T cells, 

the animals’ immunity to re-infection fell. This suggests that these cells also contribute to 

coronavirus immunity. Coloured scanning electron micrograph (SEM) of the olfactory 

epithelium that lines the nasal cavity. 

Reference 

https://www.nature.com/articles/d41586-020-00502-w 

Smartwatch data help detect COVID-19 

Tests for the detection of COVID-19 are typically time consuming, costly and require 

professional expertise. Improving the frequency, ease and ubiquity of testing for COVID-
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19 is urgent, particularly when a substantial proportion of patients (40–45%) may be pre-

symptomatic or asymptomatic. Obtaining longitudinal physiological data via 

commonplace wearable devices, typically worn on the wrist, may offer a convenient 

means of detection. Self-reported symptoms can be used to construct relatively simple 

models for the identification of COVID-19, and data from wearables may similarly be used 

to identify viral respiratory illnesses. Reporting in Nature Medicine, Giorgio Quer and 

colleagues now show how smartwatch data can be used in conjunction with self-reported 

symptoms to determine whether an individual has COVID-19 after the onset of symptoms. 

And in Nature Biomedical Engineering, Michael Snyder, Xiao Li and colleagues report 

how similar data, also from consumer smartwatches, can be used in advance of symptom 

onset to identify, and potentially predict, COVID-19 infection. For more details, read the 

link given below. 

Reference 

https://www.nature.com/articles/s41551-020-00659-9 

Publication Date: Dec 07, 2020 

Daily briefing: COVID vaccination starts tomorrow in the UK 

Doses of the Pfizer—BioNTech vaccine have begun to arrive in UK hospitals after it 

received emergency authorization last week. The first shots will be given to people over 

age 80, starting tomorrow. Care-home residents had been designated as a top priority to 

receive the jab, but health authorities are still exploring how to distribute the vaccine 

outside hospitals because it comes in deep-frozen packs containing 975 doses that must 

be stored at –70 ℃ . For more details, read the link given below. 

Reference 

https://www.nature.com/articles/d41586-020-03493-w 

  

https://www.nature.com/articles/s41551-020-00659-9
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Publication Date: Dec 03, 2020 

UK becomes first nation to roll out Covid vaccine 

LONDON: Britain on Wednesday became the first western country to approve a Covid-

19 vaccine for general use, while Italy and Japan promised free inoculations for all even 

as the global death toll ticked towards 1.5 million. For more details, read the link given 

below. 

Reference 

https://www.dawn.com/news/1593679 

The UK has approved a COVID vaccine — here’s what scientists now want to know 

With striking speed, the United Kingdom has become the first country to approve a 

COVID-19 vaccine that has been tested in a large clinical trial. On 2 December, UK 

regulators granted emergency-use authorization to a vaccine from drug firms Pfizer and 

BioNTech, just seven months after the start of clinical trials. British front-line health-care 

workers, as well as care-home staff and residents, could receive their first doses next 

week. China and Russia have approved vaccines already, but without waiting for the 

immunizations to complete the final round of tests in people. Regulators in the United 

States and the European Union are expected to issue their decisions in the coming 

weeks. 

Tests on more than 43,000 people have shown that the Pfizer vaccine is 95% effective at 

preventing disease when measured a week after participants are given its second dose, 

the New York City-based firm said in November when it and BioNTech, in Mainz, 

Germany, submitted a request for emergency approval to the US Food and Drug 

Administration. The trial has so far gathered data from only 170 cases of COVID-19 

across its control and intervention arms, and real-world efficacy might be lower than in a 

trial, but it is still an extraordinarily promising result, says immunologist Danny Altmann at 

Imperial College London: “This is brilliant news.” The approval is a historic moment. But 

scientists still have many questions about how this and other vaccines will perform as 

they’re rolled out to millions of people. 

Reference 
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https://www.nature.com/articles/d41586-020-03441-8 

Evolutionary and structural analysis of SARS-CoV-2 specific evasion of host 

immunity 

The outbreak of coronavirus disease 2019 (COVID-19) caused by severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2) is spreading fast worldwide. There is 

a pressing need to understand how the virus counteracts host innate immune responses. 

Deleterious clinical manifestations of coronaviruses have been associated with virus-

induced direct dysregulation of innate immune responses occurring via viral 

macrodomains located within nonstructural protein-3 (Nsp3). However, no substantial 

information is available concerning the relationship of macrodomains to the unusually 

high pathogenicity of SARS-CoV-2. Here, we show that structural evolution of 

macrodomains may impart a critical role to the unique pathogenicity of SARS-CoV-2. 

Using sequence, structural, and phylogenetic analysis, we identify a specific set of 

historical substitutions that recapitulate the evolution of the macrodomains that counteract 

host immune response. These evolutionary substitutions may alter and reposition the 

secondary structural elements to create new intra-protein contacts and, thereby, may 

enhance the ability of SARS-CoV-2 to inhibit host immunity. Further, we find that the 

unusual virulence of this virus is potentially the consequence of Darwinian selection‐

driven epistasis in protein evolution. Our findings warrant further characterization of 

macrodomain-specific evolutionary substitutions in in vitro and in vivo models to 

determine their inhibitory effects on the host immune system. 

Reference 

https://www.nature.com/articles/s41435-020-00120-6 

DARPins stack up as anti-COVID-19 agents 

Molecular Partners and Novartis are teaming up to test whether biologic alternatives to 

antibodies called DARPins can help control COVID-19. DARPins — designed ankyrin 

repeat proteins — are protein scaffolds a tenth the size of monoclonal antibodies. Like 

other protein-scaffold biologics, DARPins promise benefits over conventional antibodies. 

By stringing DARPins together, for example, Molecular Partners can quickly design and 

screen multispecific candidates. In the case of the COVID-19, the company selected 
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DARPin modules with high target affinity for SARS-CoV-2 and joined them with peptide 

linkers to form trispecific candidates. “We really own the space of multi-specificity. Mono-

, bi-, tri- and tetraspecific compounds — for us it’s really all the same,” says Molecular 

Partners CEO Patrick Amstutz. The resulting multi-DARPins can bind more than one 

epitope at once. In contrast, the over ten monoclonal antibody therapeutics in clinical 

testing for SARS-CoV-2 target a single site on the spike protein used by the virus to bind 

and enter host cells. Because mutations at this site might lead to viral escape, some 

antibody developers have turned to antibody cocktails to get around this possible 

limitation. These combinations, however, bring optimization, manufacturing and 

regulatory challenges of their own. Instead, Molecular Partners’ lead multi-DARPins for 

treating COVID-19 bind different epitopes on the spike protein. The MP0420 molecule 

binds three epitopes on the spike’s receptor-binding domain (RBD); MP0423 targets one 

epitope on the spike’s RBD, one on its S1 N-terminal domain and another on its S2 

domain. A phase 1 trial of MP0420 started in November. Novartis paid $22 million up 

front, acquired $44 million in equity and committed up to $165 million in future milestone 

payments to collaborate on the development of these biologics for COVID-19. Earlier in 

the year, the US Food and Drug Administration rejected Molecular Partners, AbbVie and 

Allergan’s VEGF-targeting DARPin abicipar pegol, for wet age-related macular 

degeneration, citing concerns with intraocular inflammation. For more details, read the 

link given below. 

Reference 

https://www.nature.com/articles/d41586-020-03493-w 
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REPORT 

Publication Date: Dec 05, 2020 

Three-quarters attack rate of SARS-CoV-2 in the Brazilian Amazon during a largely 

unmitigated epidemic 

SARS-CoV-2 spread rapidly in the Brazilian Amazon and the attack rate there is an 

estimate of the final size of a largely unmitigated epidemic. We use a convenience sample 

of blood donors to show that by June, one month after the epidemic peak in Manaus, 

capital of Amazonas state, 44% of the population had detectable IgG antibodies. 

Correcting for cases without a detectable antibody response and antibody waning, we 

estimate a 66% attack rate in June, rising to 76% in October. This is higher than in São 

Paulo, in southeastern Brazil, where the estimated attack rate in October is 29%. These 

results confirm that, when poorly controlled, COVID-19 can infect a high fraction of the 

population causing high mortality. 

Reference 

https://science.sciencemag.org/content/early/2020/12/07/science.abe9728 

Publication Date: Dec 05, 2020 

Convalescent of COVID-19 in a Patient with Humoral Immunodeficiency 

Convalescent plasma (CP) is widely used to treat COVID-19, but without formal evidence 

of efficacy. Here, it was reported the beneficial effects of CP in a severely ill COVID-19 

patient with prolonged pneumonia and advanced chronic lymphocytic leukemia (CLL), 

who was unable to generate an antiviral antibody response of her own. On day-33 after 

becoming symptomatic, the patient received CP containing high-titer (ID50 >5,000) 

neutralizing antibodies (NAbs), defervesced and improved clinically within 48 hours, and 

was discharged on day-37. Hence, when present in sufficient quantities, NAbs to SARS-

CoV-2 have clinical benefit even if administered relatively late in the disease course. 

However, analysis of additional CP units revealed widely varying NAb titers, with many 

recipients exhibiting endogenous NAb responses far exceeding those of the administered 
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units. To obtain the full therapeutic benefits of CP immunotherapy, it will thus be important 

to determine the neutralizing activity in both CP units and transfusion candidates. 

Reference 

https://www.cell.com/cell-reports-medicine/fulltext/S2666-3791(20)30211-1 


