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Efficacy of GC-376 against SARS-CoV-2 virus infection in the K18 hACE2 

transgenic mouse model 

Abstract 

COVID-19 pandemic caused by the Severe Acute Respiratory Syndrome Coronavirus-2 

(SARS-CoV-2) is the defining global health emergency of this century. GC-376 is a 

Mpro inhibitor with antiviral activity against SARS-CoV-2 in vitro. Using the K18-hACE2 

mouse model, the in vivo antiviral efficacy of GC-376 against SARS-CoV-2 was 

evaluated. GC-376 treatment was not toxic in K18-hACE2 mice. Overall outcome of 

clinical symptoms and survival upon SARS-CoV-2 challenge were not improved in mice 

treated with GC-376 compared to controls. The treatment with GC-376 slightly improved 

survival from 0 to 20% in mice challenged with a high virus dose at 105 TCID50/mouse. 

Most notably, GC-376 treatment led to milder tissue lesions, reduced viral loads, fewer 

presence of viral antigen, and reduced inflammation in comparison to vehicle-treated 

controls in mice challenged with a low virus dose at 103 TCID50/mouse. This was 

particularly the case in the brain where a 5-log reduction in viral titers was observed in 

GC-376 treated mice compared to vehicle controls. This study supports the notion that 

GC-376 represents a promising lead candidate for further development to treat SARS-

CoV-2 infection and that the K18-hACE2 mouse model is suitable to study antiviral 

therapies against SARS-CoV-2.  

Reference 

https://www.nature.com/articles/s41598-021-89013-w 
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Network pharmacology approach to decipher signaling pathways associated with 

target proteins of NSAIDs against COVID-19 

Abstract 

Non-steroidal anti-inflammatory drugs (NSAIDs) showed promising clinical efficacy 

toward COVID-19 (Coronavirus disease 2019) patients as potent painkillers and anti-

inflammatory agents. However, the prospective anti-COVID-19 mechanisms of NSAIDs 

are not evidently exposed. Therefore, we intended to decipher the most influential 

NSAIDs candidate(s) and its novel mechanism(s) against COVID-19 by network 

pharmacology. FDA (U.S. Food & Drug Administration) approved NSAIDs (19 active 

drugs and one prodrug) were used for this study. Target proteins related to selected 

NSAIDs and COVID-19 related target proteins were identified by the Similarity 

Ensemble Approach, Swiss Target Prediction, and PubChem databases, respectively. 

Venn diagram identified overlapping target proteins between NSAIDs and COVID-19 

related target proteins. The interactive networking between NSAIDs and overlapping 

target proteins was analyzed by STRING. RStudio plotted the bubble chart of the KEGG 

(Kyoto Encyclopedia of Genes and Genomes) pathway enrichment analysis of 

overlapping target proteins. Finally, the binding affinity of NSAIDs against target 

proteins was determined through molecular docking test (MDT). Geneset enrichment 

analysis exhibited 26 signaling pathways against COVID-19. Inhibition of 

proinflammatory stimuli of tissues and/or cells by inactivating the RAS signaling 

pathway was identified as the key anti-COVID-19 mechanism of NSAIDs. Besides, 

MAPK8, MAPK10, and BAD target proteins were explored as the associated target 

proteins of the RAS. Among twenty NSAIDs, 6MNA, Rofecoxib, and Indomethacin 

revealed promising binding affinity with the highest docking score against three 

identified target proteins, respectively. Overall, the proposed three NSAIDs (6MNA, 

Rofecoxib, and Indomethacin) might block the RAS by inactivating its associated target 

proteins, thus may alleviate excessive inflammation induced by SARS-CoV-2.  

Reference 

https://www.nature.com/articles/s41598-021-88313-5 

  



3 
 

Delayed production of neutralizing antibodies correlates with fatal COVID-19 

Abstract 

Recent studies have provided insights into innate and adaptive immune dynamics in 

coronavirus disease 2019 (COVID-19). However, the exact features of antibody 

responses that govern COVID-19 disease outcomes remain unclear. In this study, 

humoral immune responses were analyzed in 229 patients with asymptomatic, mild, 

moderate and severe COVID-19 over time to probe the nature of antibody responses in 

disease severity and mortality. A correlation was observed between anti-spike (S) 

immunoglobulin G (IgG) levels, length of hospitalization and clinical parameters 

associated with worse clinical progression. Although high anti-S IgG levels correlated 

with worse disease severity, such correlation was time dependent. Deceased patients 

did not have higher overall humoral response than discharged patients. However, they 

mounted a robust, yet delayed, response, measured by anti-S, anti-receptor-binding 

domain IgG and neutralizing antibody (NAb) levels compared to survivors. Delayed 

seroconversion kinetics correlated with impaired viral control in deceased patients. 

Finally, although sera from 85% of patients displayed some neutralization capacity 

during their disease course, NAb generation before 14 d of disease onset emerged as a 

key factor for recovery. These data indicate that COVID-19 mortality does not correlate 

with the cross-sectional antiviral antibody levels per se but, rather, with the delayed 

kinetics of NAb production.  

Reference 

https://www.nature.com/articles/s41591-021-01355-0 

Impact and effectiveness of mRNA BNT162b2 vaccine against SARS-CoV-2 

infections and COVID-19 cases, hospitalisations, and deaths following a 

nationwide vaccination campaign in Israel: An observational study using national 

surveillance data 

Abstract 

Background: Following the emergency use authorisation of the Pfizer–BioNTech mRNA 

COVID-19 vaccine BNT162b2 (international non-proprietary name tozinameran) in 

Israel, the Ministry of Health (MoH) launched a campaign to immunise the 6·5 million 
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residents of Israel aged 16 years and older. We estimated the real-world effectiveness 

of two doses of BNT162b2 against a range of SARS-CoV-2 outcomes and to evaluate 

the nationwide public-health impact following the widespread introduction of the 

vaccine. 

Methods: National surveillance data was used from the first 4 months of the nationwide 

vaccination campaign to ascertain incident cases of laboratory-confirmed SARS-CoV-2 

infections and outcomes, as well as vaccine uptake in residents of Israel aged 16 years 

and older. Vaccine effectiveness against SARS-CoV-2 outcomes (asymptomatic 

infection, symptomatic infection, and COVID-19-related hospitalisation, severe or critical 

hospitalisation, and death) was calculated on the basis of incidence rates in fully 

vaccinated individuals (defined as those for whom 7 days had passed since receiving 

the second dose of vaccine) compared with rates in unvaccinated individuals (who had 

not received any doses of the vaccine), with use of a negative binomial regression 

model adjusted for age group (16–24, 25–34, 35–44, 45–54, 55–64, 65–74, 75–84, and 

≥85 years), sex, and calendar week. The proportion of spike gene target failures on 

PCR test among a nationwide convenience-sample of SARS-CoV-2-positive specimens 

was used to estimate the prevelance of the B.1.1.7 variant. 

Findings: During the analysis period (Jan 24 to April 3, 2021), there were 232 268 

SARS-CoV-2 infections, 7694 COVID-19 hospitalisations, 4481 severe or critical 

COVID-19 hospitalisations, and 1113 COVID-19 deaths in people aged 16 years or 

older. By April 3, 2021, 4 714 932 (72·1%) of 6 538 911 people aged 16 years and older 

were fully vaccinated with two doses of BNT162b2. Adjusted estimates of vaccine 

effectiveness at 7 days or longer after the second dose were 95·3% (95% CI 94·9–95·7; 

incidence rate 91·5 per 100 000 person-days in unvaccinated vs 3·1 per 100 000 

person-days in fully vaccinated individuals) against SARS-CoV-2 infection, 91·5% 

(90·7–92·2; 40·9 vs 1·8 per 100 000 person-days) against asymptomatic SARS-CoV-2 

infection, 97·0% (96·7–97·2; 32·5 vs 0·8 per 100 000 person-days) against symptomatic 

COVID-19, 97·2% (96·8–97·5; 4·6 vs 0·3 per 100 000 person-days) against COVID-19-

related hospitalisation, 97·5% (97·1–97·8; 2·7 vs 0·2 per 100 000 person-days) against 

severe or critical COVID-19-related hospitalisation, and 96·7% (96·0–97·3; 0·6 vs 0·1 

per 100 000 person-days) against COVID-19-related death. In all age groups, as 

vaccine coverage increased, the incidence of SARS-CoV-2 outcomes declined. 8006 of 
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8472 samples tested showed a spike gene target failure, giving an estimated 

prevalence of the B.1.1.7 variant of 94·5% among SARS-CoV-2 infections. 

Interpretation: Two doses of BNT162b2 are highly effective across all age groups (≥16 

years, including older adults aged ≥85 years) in preventing symptomatic and 

asymptomatic SARS-CoV-2 infections and COVID-19-related hospitalisations, severe 

disease, and death, including those caused by the B.1.1.7 SARS-CoV-2 variant. There 

were marked and sustained declines in SARS-CoV-2 incidence corresponding to 

increasing vaccine coverage. These findings suggest that COVID-19 vaccination can 

help to control the pandemic. 

Reference 

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)00947-8/fulltext 

Publication Date: May 04, 2021 

The SARS-CoV-2 protein ORF3a inhibits fusion of autophagosomes with 

lysosomes 

Abstract 

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has caused the 

ongoing coronavirus disease 2019 pandemic. How SARS-CoV-2 regulates cellular 

responses to escape clearance by host cells is unknown. Autophagy is an intracellular 

lysosomal degradation pathway for the clearance of various cargoes, including viruses. 

Here, 28 viral proteins of SARS-CoV-2 were systematically screened and identified that 

ORF3a strongly inhibited autophagic flux by blocking the fusion of autophagosomes 

with lysosomes. ORF3a colocalized with lysosomes and interacted with VPS39, a 

component of the homotypic fusion and protein sorting (HOPS) complex. The ORF3a–

VPS39 interaction prohibited the binding of HOPS with RAB7, which prevented the 

assembly of fusion machinery, leading to the accumulation of unfused 

autophagosomes. These results indicated the potential mechanism by which SARS-

CoV-2 escapes degradation; that is, the virus interferes with autophagosome–lysosome 

fusion. Furthermore, the findings will facilitate strategies targeting autophagy for 

conferring potential protection against the spread of SARS-CoV-2.  
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Reference 

https://www.nature.com/articles/s41421-021-00268-z 

Common seasonal respiratory virus infections in allogeneic stem cell transplant 

recipients during the SARS-COV-2 pandemic  

Abstract 

The SARS-COV-2 pandemic has led to strict and generalized transmission prevention 

measures that may have changed the epidemiological landscape of common seasonal 

respiratory virus (CSRV). Through a prospective CSRV survey program conducted from 

2016 onwards in allogeneic stem cell transplant (allo-HSCT) recipients with respiratory 

symptoms, we aimed to analyze and compare the epidemiology and characteristics of 

CSRV over three consecutive periods [from February 1 to September 30 of 2018 (P1), 

2019 (P2), and 2020 (P3)]. CSRV screening was performed through multiplex PCR 

assays during the study period. 188 Vonsecutive allo-HSCT recipients were identified 

with 406 episodes screened for CSRV during the study period, of which 147 developed 

300 CSRV. In P1 and P2 we diagnosed 115 (38.3%) and 145 (48.3%) CSRV episodes, 

respectively, whereas in P3 only 40 (13.3%) episodes were detected (p < 0.001). During 

P3, we observed a reduction of 80.2% in Ev/Rh, 93.3% in RSV, 80% in hIV, 96.3% 

HPIV, 68.4% in hMPV, 77.7% in ADV, 100% in HBoV, and 53.6% in HCoV as 

compared to P1 and P2. Consequently, we also observed a decline in absolute 

numbers of lower respiratory tract disease (68.1%), co-infections (91.7%), and 

hospitalizations (72.6%) during P3. SARS-COV -2 was diagnosed in nine allo-HSCT 

recipients, representing 23% of all CSRV detections in that period. In conclusion, 

evidence of a significant drop in CSRV circulation was provided during the SARS-COV-

2 pandemic in our allo-HSCT recipients, indicating that prevention measures in the 

general population are highly effective in reducing CSRV prevalence and its 

complications in immunocompromised patients.  

Reference 

https://www.nature.com/articles/s41409-021-01319-5 
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Publication Date: May 04, 2021 

High-resolution profiling of pathways of escape for SARS-CoV-2 spike-binding 

antibodies 

Abstract  

With the recent approval of highly effective coronavirus disease 2019 (COVID-19) 

vaccines, functional and lasting immunity to severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) is currently under investigation as antibody levels in 

plasma were shown to decline during convalescence. Since the absence of antibodies 

does not equate to absence of immune memory, the presence of SARS-CoV-2-specific 

memory B cells was evaluated in convalescent individuals. Here, a longitudinal 

assessment of humoral immune responses was reported on 32 donors up to 8 months 

post-symptom onset. The observations indicate that anti-Spike and anti-receptor binding 

domain (RBD) immunoglobulin M (IgM) in plasma decay rapidly, whereas the reduction 

of IgG is less prominent. Neutralizing activity also declines rapidly when compared to 

Fc-effector functions. Concomitantly, the frequencies of RBD-specific IgM+ B cells wane 

significantly when compared to RBD-specific IgG+ B cells, which remain stable. The 

results add to the current understanding of immune memory following SARS-CoV-2 

infection, which is critical for secondary infection prevention and vaccine efficacy.  

Reference 

https://www.cell.com/cell-reports-medicine/fulltext/S2666-3791(21)00118-X 

High-resolution profiling of pathways of escape for SARS-CoV-2 spike-binding 

antibodies 

Abstract  

Defining long-term protective immunity to SARS-CoV-2 is one of the most pressing 

questions of our time and will require a detailed understanding of potential ways this 

virus can evolve to escape immune protection. Immune protection will most likely be 

mediated by antibodies that bind to the viral entry protein, spike (S). Here, we used 

Phage-DMS, an approach that comprehensively interrogates the effect of all possible 

mutations on binding to a protein of interest, to define the profile of antibody escape to 

the SARS-CoV-2 S protein using coronavirus disease 2019 (COVID-19) convalescent 
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plasma. Antibody binding was common in two regions, the fusion peptide and the linker 

region upstream of the heptad repeat region 2. However, escape mutations were 

variable within these immunodominant regions. There was also individual variation in 

less commonly targeted epitopes. This study provides a granular view of potential 

antibody escape pathways and suggests there will be individual variation in antibody-

mediated virus evolution.  

Reference 

https://www.cell.com/cell/fulltext/S0092-8674(21)00580-8 

Publication Date: May 03, 2021 

A machine learning platform to estimate anti-SARS-CoV-2 activities 

Abstract 

Strategies for drug discovery and repositioning are urgently need with respect to 

COVID-19. Here we present REDIAL-2020, a suite of computational models for 

estimating small molecule activities in a range of SARS-CoV-2-related assays. Models 

were trained using publicly available, high-throughput screening data and by employing 

different descriptor types and various machine learning strategies. Here we describe the 

development and use of eleven models that span across the areas of viral entry, viral 

replication, live virus infectivity, in vitro infectivity and human cell toxicity. REDIAL-2020 

is available as a web application through the DrugCentral web portal 

(http://drugcentral.org/Redial). The web application also provides similarity search 

results that display the most similar molecules to the query, as well as associated 

experimental data. REDIAL-2020 can serve as a rapid online tool for identifying active 

molecules for COVID-19 treatment.  

Reference 

https://www.nature.com/articles/s42256-021-00335-w  
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A urinary peptidomic profile predicts outcome in SARS-CoV-2-infected patients 

Abstract 

Background: COVID-19 prediction models based on clinical characteristics, routine 

biochemistry and imaging, have been developed, but little is known on proteomic 

markers reflecting the molecular pathophysiology of disease progression. 

Methods: The multicentre (six European study sites) Prospective Validation of a 

Proteomic Urine Test for Early and Accurate Prognosis of Critical Course Complications 

in Patients with SARS-CoV-2 Infection Study (Crit-COV-U) is recruiting consecutive 

patients (≥ 18 years) with PCR-confirmed SARS-CoV-2 infection. A urinary proteomic 

biomarker (COV50) developed by capillary-electrophoresis-mass spectrometry (CE-MS) 

technology, comprising 50 sequenced peptides and identifying the parental proteins, 

was evaluated in 228 patients (derivation cohort) with replication in 99 patients 

(validation cohort). Death and progression along the World Health Organization (WHO) 

Clinical Progression Scale were assessed up to 21 days after the initial PCR test. 

Statistical methods included logistic regression, receiver operating curve (ROC) 

analysis and comparison of the area under the curve (AUC). 

Findings: In the derivation cohort, 23 patients died, and 48 developed worse WHO 

scores. The odds ratios (OR) for death per 1 standard deviation (SD) increment in 

COV50 were 3·52 (95% CI, 2·02–6·13, p <0·0001) unadjusted and 2·73 (1·25–5·95, p = 

0·012) adjusted for sex, age, baseline WHO score, body mass index (BMI) and 

comorbidities. For WHO scale progression, the corresponding OR were 2·63 (1·80–

3·85, p<0·0001) and 3·38 (1·85–6·17, p<0·0001), respectively. The area under the 

curve (AUC) for COV50 as a continuously distributed variable was 0·80 (0·72–0·88) for 

mortality and 0·74 (0·66–0·81) for worsening WHO score. The optimised COV50 

thresholds for mortality and worsening WHO score were 0·47 and 0·04 with 

sensitivity/specificity of 87·0 (74·6%) and 77·1 (63·9%), respectively. On top of 

covariates, COV50 improved the AUC, albeit borderline for death, from 0·78 to 0·82 (p = 

0·11) and 0·84 (p = 0·052) for mortality and from 0·68 to 0·78 (p = 0·0097) and 0·75 (p 

= 0·021) for worsening WHO score. The validation cohort findings were confirmatory. 

Interpretation: This first CRIT-COV-U report proves the concept that urinary proteomic 

profiling generates biomarkers indicating adverse COVID-19 outcomes, even at an early 
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disease stage, including WHO stages 1–3. These findings need to be consolidated in an 

upcoming final dataset.  

Reference 

https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(21)00163-2/fulltext 

Publication Date: May 02, 2021 

Prevalence of antibody positivity to SARS-CoV-2 following the first peak of 

infection in England: Serial cross-sectional studies of 365,000 adults 

Abstract 

Background: The time-concentrated nature of the first wave of the COVID-19 epidemic 

in England in March and April 2020 provides a natural experiment to measure changes 

in antibody positivity at the population level before onset of the second wave and 

initiation of the vaccination programme. 

Methods: Three cross-sectional national surveys with non-overlapping random samples 

of the population in England undertaken between late June and September 2020 

(REACT-2 study). 365,104 adults completed questionnaires and self-administered 

lateral flow immunoassay (LFIA) tests for IgG against SARS-CoV-2. 

Findings: Overall, 17,576 people had detectable antibodies, a prevalence of 4.9% (95% 

confidence intervals 4.9, 5.0) when adjusted for test characteristics and weighted to the 

adult population of England. The prevalence declined from 6.0% (5.8, 6.1), to 4.8% (4.7, 

5.0) and 4.4% (4.3, 4.5), over the three rounds of the study a difference of -26.5% (-

29.0, -23.8). The highest prevalence and smallest overall decline in positivity was in the 

youngest age group (18-24 years) at -14.9% (-21.6, -8.1), and lowest prevalence and 

largest decline in the oldest group (>74 years) at -39.0% (-50.8, -27.2). The decline from 

June to September 2020 was largest in those who did not report a history of COVID-19 

at -64.0% (-75.6, -52.3), compared to -22.3% (-27.0, -17.7) in those with SARS-CoV-2 

infection confirmed on PCR. 

Interpretation: A large proportion of the population remained susceptible to SARS-CoV-

2 infection in England based on naturally acquired immunity from the first wave. 
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Widespread vaccination is needed to confer immunity and control the epidemic at 

population level.  

Reference 

https://www.thelancet.com/journals/lanepe/article/PIIS2666-7762(21)00075-2/fulltext 

Publication Date: Apr 30, 2021 

Conformational flexibility and structural variability of SARS-CoV2 S protein 

Abstract  

Spike (S) glycoprotein of SARS-CoV2 exists chiefly in two conformations, open and 

closed. Most previous structural studies on S protein have been conducted at pH 8.0, 

but knowledge of the conformational propensities under both physiological and 

endosomal pH conditions is important to inform vaccine development. The current study 

employed single-particle cryoelectron microscopy to visualize multiple states of open 

and closed conformations of S protein at physiological pH 7.4 and near-physiological pH 

6.5 and pH 8.0. Propensities of open and closed conformations were found to differ with 

pH changes, whereby around 68% of S protein exists in open conformation at pH 7.4. 

Furthermore, we noticed a continuous movement in the N-terminal domain, receptor-

binding domain (RBD), S2 domain, and stalk domain of S protein conformations at 

various pH values. Several key residues involving RBD-neutralizing epitopes are 

differentially exposed in each conformation. This study will assist in developing novel 

therapeutic measures against SARS-CoV2.  

Reference 

https://www.cell.com/structure/fulltext/S0969-2126(21)00122-2 

Longitudinal proteomic analysis of severe COVID-19 reveals survival-associated 

signatures, tissue-specific cell death, and cell-cell interactions  

Abstract   

Mechanisms underlying severe coronavirus disease 2019 (COVID-19) disease remain 

poorly understood. We analyze several thousand plasma proteins longitudinally in 306 

COVID-19 patients and 78 symptomatic controls, uncovering immune and non-immune 
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proteins linked to COVID-19. Deconvolution of our plasma proteome data using 

published scRNA-seq datasets reveals contributions from circulating immune and tissue 

cells. Sixteen percent of patients display reduced inflammation yet comparably poor 

outcomes. Comparison of patients who died to severely ill survivors identifies dynamic 

immune-cell-derived and tissue-associated proteins associated with survival, including 

exocrine pancreatic proteases. Using derived tissue-specific and cell-type-specific 

intracellular death signatures, cellular angiotensin-converting enzyme 2 (ACE2) 

expression, and our data, we infer whether organ damage resulted from direct or 

indirect effects of infection. We propose a model in which interactions among myeloid, 

epithelial, and T cells drive tissue damage. These datasets provide important insights 

and a rich resource for analysis of mechanisms of severe COVID-19 disease.  

Reference 

https://www.cell.com/cell-reports-medicine/fulltext/S2666-3791(21)00115-4  

Comparative analysis of antibodies to SARS-CoV-2 between asymptomatic and 

convalescent patients 

Abstract  

The SARS-CoV-2 viral pandemic has induced a global health crisis, which requires 

more in-depth investigation into immunological responses to develop effective 

treatments and vaccines. To understand protective immunity against COVID-19, we 

screened over 60,000 asymptomatic individuals in the Southeastern United States for 

IgG antibody positivity against the viral Spike protein, and approximately 3% were 

positive. Of these 3%, individuals with the highest anti-S or anti-RBD IgG level showed 

a strong correlation with inhibition of ACE2 binding and cross-reactivity against non-

SARS-CoV-2 coronavirus S-proteins. We also analyzed samples from 94 SARS-CoV-2 

patients and compared them with those of asymptomatic individuals. SARS-CoV-2 

symptomatic patients had decreased antibody responses, ACE2 binding inhibition, and 

antibody cross-reactivity. The study shows that healthy individuals can mount robust 

immune responses against SARS-CoV-2 without symptoms. Furthermore, IgG antibody 

responses against S and RBD may correlate with high inhibition of ACE2 binding in 

individuals tested for SARS-CoV-2 infection or post vaccination.  
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Reference 

https://www.cell.com/iscience/fulltext/S2589-0042(21)00457-0 

Ethnic differences in SARS-CoV-2 infection and COVID-19-related hospitalisation, 

intensive care unit admission, and death in 17 million adults in England: An 

observational cohort study using the OpenSAFELY platform  

Abstract 

Background: COVID-19 has disproportionately affected minority ethnic populations in 

the UK. Our aim was to quantify ethnic differences in SARS-CoV-2 infection and 

COVID-19 outcomes during the first and second waves of the COVID-19 pandemic in 

England. 

Methods: An observational cohort study of adults (aged ≥18 years) was conducted and 

registered with primary care practices in England for whom electronic health records 

were available through the OpenSAFELY platform, and who had at least 1 year of 

continuous registration at the start of each study period (Feb 1 to Aug 3, 2020 [wave 1], 

and Sept 1 to Dec 31, 2020 [wave 2]). Individual-level primary care data were linked to 

data from other sources on the outcomes of interest: SARS-CoV-2 testing and positive 

test results and COVID-19-related hospital admissions, intensive care unit (ICU) 

admissions, and death. The exposure was self-reported ethnicity as captured on the 

primary care record, grouped into five high-level census categories (White, South Asian, 

Black, other, and mixed) and 16 subcategories across these five categories, as well as 

an unknown ethnicity category. Multivariable Cox regression was used to examine 

ethnic differences in the outcomes of interest. Models were adjusted for age, sex, 

deprivation, clinical factors and comorbidities, and household size, with stratification by 

geographical region. 

Findings: Of 17 288 532 adults included in the study (excluding care home residents), 

10 877 978 (62·9%) were White, 1 025 319 (5·9%) were South Asian, 340 912 (2·0%) 

were Black, 170 484 (1·0%) were of mixed ethnicity, 320 788 (1·9%) were of other 

ethnicity, and 4 553 051 (26·3%) were of unknown ethnicity. In wave 1, the likelihood of 

being tested for SARS-CoV-2 infection was slightly higher in the South Asian group 

(adjusted hazard ratio 1·08 [95% CI 1·07–1·09]), Black group (1·08 [1·06–1·09]), and 

mixed ethnicity group (1·04 [1·02–1·05]) and was decreased in the other ethnicity group 
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(0·77 [0·76–0·78]) relative to the White group. The risk of testing positive for SARS-

CoV-2 infection was higher in the South Asian group (1·99 [1·94–2·04]), Black group 

(1·69 [1·62–1·77]), mixed ethnicity group (1·49 [1·39–1·59]), and other ethnicity group 

(1·20 [1·14–1·28]). Compared with the White group, the four remaining high-level ethnic 

groups had an increased risk of COVID-19-related hospitalisation (South Asian group 

1·48 [1·41–1·55], Black group 1·78 [1·67–1·90], mixed ethnicity group 1·63 [1·45–1·83], 

other ethnicity group 1·54 [1·41–1·69]), COVID-19-related ICU admission (2·18 [1·92–

2·48], 3·12 [2·65–3·67], 2·96 [2·26–3·87], 3·18 [2·58–3·93]), and death (1·26 [1·15–

1·37], 1·51 [1·31–1·71], 1·41 [1·11–1·81], 1·22 [1·00–1·48]). In wave 2, the risks of 

hospitalisation, ICU admission, and death relative to the White group were increased in 

the South Asian group but attenuated for the Black group compared with these risks in 

wave 1. Disaggregation into 16 ethnicity groups showed important heterogeneity within 

the five broader categories. 

Interpretation: Some minority ethnic populations in England have excess risks of testing 

positive for SARS-CoV-2 and of adverse COVID-19 outcomes compared with the White 

population, even after accounting for differences in sociodemographic, clinical, and 

household characteristics. Causes are likely to be multifactorial, and delineating the 

exact mechanisms is crucial. Tackling ethnic inequalities will require action across many 

fronts, including reducing structural inequalities, addressing barriers to equitable care, 

and improving uptake of testing and vaccination. 

Reference 

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)00634-6/fulltext  

The COVID-19 lab score: An accurate dynamic tool to predict in-hospital 

outcomes in COVID-19 patients 

Abstract 

Deterioration is sometimes unexpected in SARS-CoV2 infection. The aim of our study is 

to establish laboratory predictors of mortality in COVID-19 disease which can help to 

identify high risk patients. All patients admitted to hospital due to Covid-19 disease were 

included. Laboratory biomarkers that contributed with significant predictive value for 

predicting mortality to the clinical model were included. Cut-off points were established, 

and finally a risk score was built. 893 patients were included. Median age was 
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68.2 ± 15.2 years. 87(9.7%) were admitted to Intensive Care Unit (ICU) and 72(8.1%) 

needed mechanical ventilation support. 171(19.1%) patients died. A Covid-19 Lab score 

ranging from 0 to 30 points was calculated on the basis of a multivariate logistic 

regression model in order to predict mortality with a weighted score that included 

haemoglobin, erythrocytes, leukocytes, neutrophils, lymphocytes, creatinine, C-reactive 

protein, interleukin-6, procalcitonin, lactate dehydrogenase (LDH), and D-dimer. Three 

groups were established. Low mortality risk group under 12 points, 12 to 18 were 

included as moderate risk, and high risk group were those with 19 or more points. Low 

risk group as reference, moderate and high patients showed mortality OR 4.75(CI95% 

2.60–8.68) and 23.86(CI 95% 13.61–41.84), respectively. C-statistic was 0–85(0.82–

0.88) and Hosmer–Lemeshow p-value 0.63. Covid-19 Lab score can very easily predict 

mortality in patients at any moment during admission secondary to SARS-CoV2 

infection. It is a simple and dynamic score, and it can be very easily replicated. It could 

help physicians to identify high risk patients to foresee clinical deterioration.  

Reference 

https://www.nature.com/articles/s41598-021-88679-6 

Evaluation of mobile real-time polymerase chain reaction tests for the detection 

of severe acute respiratory syndrome coronavirus 2  

Abstract 

The coronavirus disease 2019 (COVID-19) pandemic, caused by severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2), calls for prompt and accurate 

diagnosis and rapid turnaround time for test results to limit transmission. Here, we 

evaluated two independent molecular assays, the Biomeme SARS-CoV-2 test, and the 

Precision Biomonitoring TripleLock SARS-CoV-2 test on a field-deployable point-of-care 

real-time PCR instrument, Franklin three9, in combination with Biomeme M1 Sample 

Prep Cartridge Kit for RNA 2.0 (M1) manual extraction system for rapid, specific, and 

sensitive detection of SARS-COV-2 in cell culture, human, and animal clinical samples. 

The Biomeme SARS-CoV-2 assay, which simultaneously detects two viral targets, the 

orf1ab and S genes, and the Precision Biomonitoring TripleLock SARS-CoV-2 assay 

that targets the 5′ untranslated region (5′ UTR) and the envelope (E) gene of SARS-

CoV-2 were highly sensitive and detected as low as 15 SARS-CoV-2 genome copies 
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per reaction. In addition, the two assays were specific and showed no cross-reactivity 

with Middle Eastern respiratory syndrome coronavirus (MERS-CoV), infectious 

bronchitis virus (IBV), porcine epidemic diarrhea virus (PEDV), transmissible 

gastroenteritis (TGE) virus, and other common human respiratory viruses and bacterial 

pathogens. Also, both assays were highly reproducible across different operators and 

instruments. When used to test animal samples, both assays equally detected SARS-

CoV-2 genetic materials in the swabs from SARS-CoV-2-infected hamsters. The M1 

lysis buffer completely inactivated SARS-CoV-2 within 10 min at room temperature 

enabling safe handling of clinical samples. Collectively, these results show that the 

Biomeme and Precision Biomonitoring TripleLock SARS-CoV-2 mobile testing platforms 

could reliably and promptly detect SARS-CoV-2 in both human and animal clinical 

samples in approximately an hour and can be used in remote areas or health care 

settings not traditionally serviced by a microbiology laboratory.  

Reference 

https://www.nature.com/articles/s41598-021-88625-6  

Standard blood laboratory values as a clinical support tool to distinguish 

between SARS-CoV-2 positive and negative patients 

Abstract 

Standard blood laboratory parameters may have diagnostic potential, if polymerase-

chain-reaction (PCR) tests are not available on time. We evaluated standard blood 

laboratory parameters of 655 COVID-19 patients suspected to be infected with SARS-

CoV-2, who underwent PCR testing in one of five hospitals in Vienna, Austria. We 

compared laboratory parameters, clinical characteristics, and outcomes between 

positive and negative PCR-tested patients and evaluated the ability of those parameters 

to distinguish between groups. Of the 590 patients (20–100 years, 276 females and 314 

males), 208 were PCR-positive. Positive compared to negative PCR-tested patients had 

significantly lower levels of leukocytes, neutrophils, basophils, eosinophils, lymphocytes, 

neutrophil-to-lymphocyte ratio, monocytes, and thrombocytes; while significantly higher 

levels were detected with erythrocytes, hemoglobin, hematocrit, C-reactive-protein, 

ferritin, activated-partial-thromboplastin-time, alanine-aminotransferase, aspartate-

aminotransferase, lipase, creatine-kinase, and lactate-dehydrogenase. From all blood 
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parameters, eosinophils, ferritin, leukocytes, and erythrocytes showed the highest ability 

to distinguish between COVID-19 positive and negative patients (area-under-curve, 

AUC: 72.3–79.4%). The AUC of our model was 0.915 (95% confidence intervals, 

0.876–0.955). Leukopenia, eosinopenia, elevated erythrocytes, and hemoglobin were 

among the strongest markers regarding accuracy, sensitivity, specificity, positive and 

negative predictive value, positive and negative likelihood ratio, and post-test 

probabilities. The findings suggest that especially leukopenia, eosinopenia, and 

elevated hemoglobin are helpful to distinguish between COVID-19 positive and negative 

tested patients.  

Reference 

https://www.nature.com/articles/s41598-021-88844-x  

A SARS-CoV-2 (COVID-19) biological network to find targets for drug repurposing  

Abstract 

Coronavirus disease 2019 (COVID-19) caused by the SARS-CoV-2 virus needs a fast 

recognition of effective drugs to save lives. In the COVID-19 situation, finding targets for 

drug repurposing can be an effective way to present new fast treatments. We have 

designed a two-step solution to address this approach. In the first step, we identify 

essential proteins from virus targets or their associated modules in human cells as 

possible drug target candidates. For this purpose, we apply two different algorithms to 

detect some candidate sets of proteins with a minimum size that drive a significant 

disruption in the COVID-19 related biological networks. We evaluate the resulted 

candidate proteins sets with three groups of drugs namely Covid-Drug, Clinical-Drug, 

and All-Drug. The obtained candidate proteins sets approve 16 drugs out of 18 in the 

Covid-Drug, 273 drugs out of 328 in the Clinical-Drug, and a large number of drugs in 

the All-Drug. In the second step, we study COVID-19 associated proteins sets and 

recognize proteins that are essential to disease pathology. This analysis is performed 

using DAVID to show and compare essential proteins that are contributed between the 

COVID-19 comorbidities. Our results for shared proteins show significant enrichment for 

cardiovascular-related, hypertension, diabetes type 2, kidney-related and lung-related 

diseases. 
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Reference 

https://www.nature.com/articles/s41598-021-88427-w  

RNA-extraction-free nano-amplified colorimetric test for point-of-care clinical 

diagnosis of COVID-19  

Abstract 

The global pandemic of coronavirus disease 2019 (COVID-19) highlights the 

shortcomings of the current testing paradigm for viral disease diagnostics. Here, a 

stepwise protocol was reported for an RNA-extraction-free nano-amplified colorimetric 

test for rapid and naked-eye molecular diagnosis of COVID-19. The test employs a 

unique dual-prong approach that integrates nucleic acid (NA) amplification and 

plasmonic sensing for point-of-care detection of severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2), with a sample-to-assay response time of <1 h. The RNA-

extraction-free nano-amplified colorimetric test utilizes plasmonic gold nanoparticles 

capped with antisense oligonucleotides (ASOs) as a colorimetric reporter to detect the 

amplified nucleic acid from the COVID-19 causative virus, SARS-CoV-2. The ASOs are 

specific for the SARS-CoV-2 N-gene, and binding of the ASOs to their target sequence 

results in the aggregation of the plasmonic gold nanoparticles. This highly specific 

agglomeration step leads to a change in the plasmonic response of the nanoparticles. 

Furthermore, when tested using clinical samples, the accuracy, sensitivity and 

specificity of the test were found to be >98.4%, >96.6% and 100%, respectively, with a 

detection limit of 10 copies/μL. The test can easily be adapted to diagnose other viral 

infections with a simple modification of the ASOs and primer sequences. It also 

provides a low-cost, rapid approach requiring minimal instrumentation that can be used 

as a screening tool for the diagnosis of COVID-19 at point-of-care settings in resource-

poor situations. The colorimetric readout of the test can even be monitored using a 

handheld optical reader to obtain a quantitative response. Therefore, we anticipate that 

this protocol will be widely useful for the development of biosensors for the molecular 

diagnostics of COVID-19 and other infectious diseases.  

Reference 

https://www.nature.com/articles/s41596-021-00546-w  



19 
 

Severe COVID-19 in people with type-1 and type-2 diabetes in Sweden: A 

nationwide retrospective cohort study 

Abstract 

Background: Whether infection with SARS-CoV-2 leads to excess risk of requiring 

hospitalization or intensive care in persons with diabetes has not been reported, nor 

have risk factors in diabetes associated with increased risk for these outcomes. 

Methods: 44,639 and 411,976 Adult patients were included with type 1 and type 2 

diabetes alive on Jan 1, 2020, and compared them to controls matched for age, sex, 

and county of residence (n=204,919 and 1,948,900). Age- and sex-standardized rates 

for COVID-19 related hospitalizations, admissions to intensive care and death, were 

estimated and hazard ratios were calculated using Cox regression analyses. 

Findings: There were 10,486 hospitalizations and 1,416 admissions into intensive care. 

A total of 1,175 patients with diabetes and 1,820 matched controls died from COVID-19, 

of these 53•2% had been hospitalized and 10•7% had been in intensive care. Patients 

with type 2 diabetes, compared to controls, displayed an age- and sex-adjusted hazard 

ratio (HR) of 2•22, 95%CI 2•13-2•32) of being hospitalized for COVID-19, which 

decreased to HR 1•40, 95%CI 1•34-1•47) after further adjustment for sociodemographic 

factors, pharmacological treatment and comorbidities, had higher risk for admission to 

ICU due to COVID-19 (age- and sex-adjusted HR 2•49, 95%CI 2•22-2•79, decreasing to 

1•42, 95%CI 1•25-1•62 after adjustment, and increased risk for death due to COVID-19 

(age- and sex-adjusted HR 2•19, 95%CI 2•03-2•36, complete adjustment 1•50, 95%CI 

1•39-1•63). Age- and sex-adjusted HR for COVID-19 hospitalization for type 1 diabetes 

was 2•10, 95%CI 1•72-2•57), decreasing to 1•25, 95%CI 0•3097-1•62) after adjustment• 

Patients with diabetes type 1 were twice as likely to require intensive care for COVID-

19, however, not after adjustment (HR 1•49, 95%CI 0•75-2•92), and more likely to die 

(HR 2•90, 95% CI 1•6554-5•47) from COVID-19, but not independently of other factors 

(HR 1•38, 95% CI 0•64-2•99). Among patients with diabetes, elevated glycated 

hemoglobin levels were associated with higher risk for most outcomes. 

Interpretation: In this nationwide study, type 2 diabetes was independently associated 

with increased risk of hospitalization, admission to intensive care and death for COVID-

19. There were few admissions into intensive care and deaths in type 1 diabetes, and 
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although hazards were significantly raised for all three outcomes, there was no 

independent risk persisting after adjustment for confounding factors. 

Reference 

https://www.thelancet.com/journals/lanepe/article/PIIS2666-7762(21)00082-X/fulltext 

Publication Date: Apr 29, 2021 

A monoclonal antibody against staphylococcal enterotoxin B superantigen 

inhibits SARS-CoV-2 entry in vitro  

Abstract 

A superantigen-like motif was discovered sequentially and structurally similar to a 

staphylococcal enterotoxin B (SEB) segment, near the S1/S2 cleavage site of the 

SARS-CoV-2 spike protein, which might explain the multisystem inflammatory 

syndrome (MIS-C) observed in children and the cytokine storm in severe COVID-19 

patients. We show here that an anti-SEB monoclonal antibody (mAb), 6D3, can bind 

this viral motif at its polybasic (PRRA) insert to inhibit infection in live virus assays. The 

overlap between the superantigenic site of the spike and its proteolytic cleavage site 

suggests that the mAb prevents viral entry by interfering with the proteolytic activity of 

cell proteases (furin and TMPRSS2). The high affinity of 6D3 for this site originates from 

a polyacidic segment at its heavy chain CDR2. The study points to the potential utility of 

6D3 for possibly treating COVID-19, MIS-C, or common colds caused by human 

coronaviruses that also possess a furin-like cleavage site.  

Reference 

https://www.cell.com/structure/fulltext/S0969-2126(21)00121-0 

The dimer-monomer equilibrium of SARS-CoV-2 main protease is affected by 

small molecule inhibitors 

Abstract 

The maturation of coronavirus SARS-CoV-2, which is the etiological agent at the origin 

of the COVID-19 pandemic, requires a main protease Mpro to cleave the virus-encoded 

polyproteins. Despite a wealth of experimental information already available, there is 

https://www.thelancet.com/journals/lanepe/article/PIIS2666-7762(21)00082-X/fulltext
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wide disagreement about the Mpro monomer-dimer equilibrium dissociation constant. 

Since the functional unit of Mpro is a homodimer, the detailed knowledge of the 

thermodynamics of this equilibrium is a key piece of information for possible therapeutic 

intervention, with small molecules interfering with dimerization being potential broad-

spectrum antiviral drug leads. In the present study, we exploit Small Angle X-ray 

Scattering (SAXS) to investigate the structural features of SARS-CoV-2 Mpro in solution 

as a function of protein concentration and temperature. A detailed thermodynamic 

picture of the monomer-dimer equilibrium is derived, together with the temperature-

dependent value of the dissociation constant. SAXS is also used to study how the Mpro 

dissociation process is affected by small inhibitors selected by virtual screening. We find 

that these inhibitors affect dimerization and enzymatic activity to a different extent and 

sometimes in an opposite way, likely due to the different molecular mechanisms 

underlying the two processes. The Mpro residues that emerge as key to optimize both 

dissociation and enzymatic activity inhibition are discussed.  

Reference 

https://www.nature.com/articles/s41598-021-88630-9 

COVID-19 tissue atlases reveal SARS-CoV-2 pathology and cellular targets  

Abstract 

COVID-19, caused by SARS-CoV-2, can result in acute respiratory distress syndrome 

and multiple-organ failure1–4, but little is known about its pathophysiology. Here, we 

generated single-cell atlases of 23 lung, 16 kidney, 16 liver and 19 heart COVID-19 

autopsy donor tissue samples, and spatial atlases of 14 lung donors. Integrated 

computational analysis uncovered substantial remodeling in the lung epithelial, immune 

and stromal compartments, with evidence of multiple paths of failed tissue regeneration, 

including defective alveolar type 2 differentiation and expansion of fibroblasts and 

putative TP63+ intrapulmonary basal-like progenitor cells. Viral RNAs were enriched in 

mononuclear phagocytic and endothelial lung cells which induced specific host 

programs. Spatial analysis in lung distinguished inflammatory host responses in lung 

regions with and without viral RNA. Analysis of the other tissue atlases showed 

transcriptional alterations in multiple cell types in COVID-19 donor heart tissue, and 

mapped cell types and genes implicated with disease severity based on COVID-19 
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GWAS. The foundational dataset elucidates the biological impact of severe SARS-CoV-

2 infection across the body, a key step towards new treatments.  

Reference 

https://www.nature.com/articles/s41586-021-03570-8 

Towards computer-aided severity assessment via deep neural networks for 

geographic and opacity extent scoring of SARS-CoV-2 chest X-rays 

Abstract 

A critical step in effective care and treatment planning for severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2), the cause for the coronavirus disease 2019 

(COVID-19) pandemic, is the assessment of the severity of disease progression. Chest 

x-rays (CXRs) are often used to assess SARS-CoV-2 severity, with two important 

assessment metrics being extent of lung involvement and degree of opacity. In this 

proof-of-concept study, we assess the feasibility of computer-aided scoring of CXRs of 

SARS-CoV-2 lung disease severity using a deep learning system. Data consisted of 

396 CXRs from SARS-CoV-2 positive patient cases. Geographic extent and opacity 

extent were scored by two board-certified expert chest radiologists (with 20+ years of 

experience) and a 2nd-year radiology resident. The deep neural networks used in this 

study, which we name COVID-Net S, are based on a COVID-Net network architecture. 

100 versions of the network were independently learned (50 to perform geographic 

extent scoring and 50 to perform opacity extent scoring) using random subsets of CXRs 

from the study, and we evaluated the networks using stratified Monte Carlo cross-

validation experiments. The COVID-Net S deep neural networks yielded R\(^2\) of 

\(0.664 \pm 0.032\) and \(0.635 \pm 0.044\) between predicted scores and radiologist 

scores for geographic extent and opacity extent, respectively, in stratified Monte Carlo 

cross-validation experiments. The best performing COVID-Net S networks achieved 

R\(^2\) of 0.739 and 0.741 between predicted scores and radiologist scores for 

geographic extent and opacity extent, respectively. The results are promising and 

suggest that the use of deep neural networks on CXRs could be an effective tool for 

computer-aided assessment of SARS-CoV-2 lung disease severity, although additional 

studies are needed before adoption for routine clinical use.  
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Reference 

https://www.nature.com/articles/s41598-021-88538-4  

SARS-CoV-2 seroprevalence, and IgG concentration and pseudovirus 

neutralising antibody titres after infection, compared by HIV status: A matched 

case-control observational study 

Abstract 

Background: Most cohorts show similar or lower COVID-19 incidence among people 

living with HIV compared with the general population. However, incidence might be 

affected by lower testing rates among vulnerable populations. It was aimed to compare 

SARS-CoV-2 IgG seroprevalence, disease severity, and neutralising antibody activity 

after infection among people with and without HIV receiving care in a county hospital 

system over a 3-month period. 

Methods: In this matched case-control observational study, remnant serum samples 

were collected between Aug 1 and Oct 31, 2020, from all people living with HIV who 

underwent routine outpatient laboratory testing in a municipal health-care system (San 

Francisco General Hospital, CA, USA). Samples from people living with HIV were date 

of collection-matched (same day) and age-matched (±5 years) to samples from 

randomly selected adults (aged 18 years or older) without HIV receiving care for chronic 

conditions at the same hospital. Seroprevalence was compared by HIV status via 

mixed-effects logistic regression models, accounting for the matched structure of the 

data (random effects for the matched group), adjusting for age, sex, race or ethnicity, 

and clinical factors (i.e., history of cardiovascular or pulmonary disease, and type 2 

diabetes). Severe COVID-19 was assessed in participants with past SARS-CoV-2 (IgG 

or PCR) infection by chart review and compared with multivariable mixed-effects logistic 

regression, adjusting for age and sex. SARS-CoV-2 IgG, neutralising antibody titres, 

and antibody avidity were measured in serum of participants with previous positive PCR 

tests and compared with multivariable mixed-effects models, adjusting for age, sex, and 

time since PCR-confirmed SARS-CoV-2 infection. 

Findings: 1138 samples from 955 people living with HIV and 1118 samples from 1062 

people without HIV were tested. SARS-CoV-2 IgG seroprevalence was 3·7% (95% CI 

2·4 to 5·0) among people with HIV compared with 7·4% (5·7 to 9·2) among people 
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without HIV (adjusted odds ratio 0·50, 95% CI 0·30 to 0·83). Among 31 people with HIV 

and 70 people without HIV who had evidence of past infection, the odds of severe 

COVID-19 were 5·52 (95% CI 1·01 to 64·48) times higher among people living with HIV. 

Adjusting for time since PCR-confirmed infection, SARS-CoV-2 IgG concentrations 

were lower (percentage change −53%, 95% CI −4 to −76), pseudovirus neutralising 

antibody titres were lower (−67%, −25 to −86), and avidity was similar (7%, −73 to 87) 

among people living with HIV compared with those without HIV. 

Interpretation: Although fewer infections were detected by SARS-CoV-2 IgG testing 

among people living with HIV than among those without HIV, people with HIV had more 

cases of severe COVID-19. Among people living with HIV with past SARS-CoV-2 

infection, lower IgG concentrations and pseudovirus neutralising antibody titres might 

reflect a diminished serological response to infection, and the similar avidity could be 

driven by similar time since infection. 

Reference 

https://www.thelancet.com/journals/lanhiv/article/PIIS2352-3018(21)00072-2/fulltext 
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CORRESPONDANCE 

Publication Date: May 05, 2021 

Early humoral response among lung transplant recipients vaccinated with 

BNT162b2 vaccine 

Lung transplant recipients are given immunosuppressive therapy that might impair their 

ability to generate an adequate immune response to the BNT162b2 vaccine. However, 

immunocompromised individuals were not included in the BNT162b2 vaccine clinical 

trials. It was aimed to assess the immunogenicity response to the BNT162b2 vaccine in 

this population. An observational prospective cohort study of lung transplant recipients 

was done who received the BNT162b2 vaccine between Dec 20, 2020, and Feb 8, 

2021, at Rabin Medical Center, Petach Tikva, Israel. Patients were eligible if they were 

aged 18 years or older, had a lung or heart-lung transplant, were at least 30 days post-

transplant, had no history of previous SARS-CoV-2 infection (as documented by 

positive nasal swab RT-PCR testing), and who had received two doses of BNT162b2 

vaccine. Titres of IgG antibodies against the SARS-CoV-2 spike protein (S-IgG) were 

assessed at two clinic visits at days 1–7 and 14–21 after the second vaccine dose.2 

SARS-CoV-2 IgG II Quant assay (Abbott Ireland Diagnostic Division) was used for 

quantitative measurements of S-IgG antibodies. S-IgG titres of 50 AU/mL and greater in 

the immunoassay test were determined to be seropositive.3 The primary outcome was 

the proportion of participants who were seropositive for S-IgG antibodies at days 14–21 

after the second vaccine dose. Secondary outcomes were serious adverse events after 

vaccination and incidence of SARS-CoV-2 infection among symptomatic participants. 

Side-effects possibly related to SARS-CoV-2 vaccines were captured ad hoc by patients 

and specifically during clinic visits with the aid of a dedicated questionnaire. Relevant 

demographic and clinical data, including immunosuppressive drug regimens and trough 

levels, were recorded at the clinic visits or derived from hospital electronic medical 

records. We compared demographic and clinical baseline characteristics using the χ2 

test for dichotomous variables and univariate logistic regression for continuous 

variables. Antibody levels are presented as geometric mean titres (GMTs) and SDs and 

were analysed using the Mann-Whitney U test. The calculated sample size for an 
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estimated seropositivity rate of 60% in lung transplant recipients and 90% in healthy 

immunocompetent individuals was 76. For more details, read the link given below. 

Reference 

https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(21)00205-X/fulltext 

Publication Date: May 04, 2021 

SARS-CoV-2 related paediatric acute-onset neuropsychiatric syndrome 

COVID-19 might be asymptomatic or might present with various signs and symptoms, 

such as a non-productive cough, fever, myalgia, fatigue, malaise, and gastrointestinal 

disturbances. Neurological and psychiatric disorders in patients with a COVID-19 

infection have been reported, such as cerebral ischaemic stroke, intracerebral 

haemorrhages, encephalopathy, and cerebral vasculitis. The peripheral nervous system 

might be also affected. Ageusia, anosmia, myalgia, paraesthesia, and Guillain-Barré 

syndrome are the most reported disorders affecting the peripheral nervous system in 

patients with COVID-19. Post-infectious, autoimmune, and neuro-inflammatory events 

are the main mechanisms of paediatric acute-onset neuropsychiatric syndrome (PANS). 

PANS presents with a sudden onset of obsessive-compulsive disorder (OCD) or a 

severely restricted food intake, and concurrent neuropsychiatric symptoms and motor 

dysfunction. The estimated prevalence of OCD in childhood and adolescence is 0·25–

4·00%, with those aged between 16–18 years (1%) having the highest prevalence. 

Here, we report on two unrelated children with PANS that started 2 weeks after a 

positive COVID-19 nasopharyngeal swab. For more details, read the link given below. 

Reference 

https://www.thelancet.com/journals/lanchi/article/PIIS2352-4642(21)00135-8/fulltext 
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COMMENT 

Publication Date: May 05, 2021 

An integrated understanding of long-term sequelae after acute COVID-19 

The recognition of so-called long COVID has been a great emotional relief for the many 

who are struggling with the aftereffects of COVID-19. Now we need to dissect this highly 

heterogenous syndrome; better delineate clusters of symptoms; differentiate it from 

other conditions and consequences of infections and hospitalisation; understand the 

pathophysiology, predisposing conditions, and risk factors; and indeed, learn how to 

better look after people with long-term complications after acute COVID-19. Dealing 

with such complexity requires a multidisciplinary approach and patients' involvement. 

Breathlessness is one of the most common symptoms of long COVID. Xiaojun Wu and 

colleagues followed up 83 survivors of severe COVID-19 pneumonia for pulmonary 

functions using spirometry and diffusing capacity of the lungs for carbon monoxide 

(DLCO), exercise capacity, and lung imaging (high-resolution CT [HRCT]) at 3-month 

intervals, up to 12 months after hospital discharge. For more details, read the given link 

below. 

Reference 

https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(21)00206-X/fulltext 
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REPORT 

Publication Date: May 04, 2021 

Prevalent, protective, and convergent IgG recognition of SARS-CoV-2 non-RBD 

spike epitopes 

The molecular composition and binding epitopes of the immunoglobulin G (IgG) 

antibodies that circulate in blood plasma following SARS-CoV-2 infection are unknown. 

Proteomic deconvolution of the IgG repertoire to the spike glycoprotein in convalescent 

subjects revealed that the response is directed predominantly (>80%) against epitopes 

residing outside the receptor-binding domain (RBD). In one subject, just four IgG 

lineages accounted for 93.5% of the response, including an N-terminal domain (NTD)-

directed antibody that was protective against lethal viral challenge. Genetic, structural, 

and functional characterization of a multi-donor class of “public” antibodies revealed an 

NTD epitope that is recurrently mutated among emerging SARS-CoV-2 variants of 

concern. These data show that “public” NTD-directed and other non-RBD plasma 

antibodies are prevalent and have implications for SARS-CoV-2 protection and antibody 

escape.  

Reference 

https://science.sciencemag.org/content/early/2021/05/03/science.abg5268 

Publication Date: Apr 30, 2021 

Prior SARS-CoV-2 infection rescues B and T cell responses to variants after first 

vaccine dose 

SARS-CoV-2 vaccine rollout has coincided with the spread of variants of concern. We 

investigated if single dose vaccination, with or without prior infection, confers cross 

protective immunity to variants. We analyzed T and B cell responses after first dose 

vaccination with the Pfizer/BioNTech mRNA vaccine BNT162b2 in healthcare workers 

(HCW) followed longitudinally, with or without prior Wuhan-Hu-1 SARS-CoV-2 infection. 

After one dose, individuals with prior infection showed enhanced T cell immunity, 

antibody secreting memory B cell response to spike and neutralizing antibodies 
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effective against B.1.1.7 and B.1.351. By comparison, HCW receiving one vaccine dose 

without prior infection showed reduced immunity against variants. B.1.1.7 and B.1.351 

spike mutations resulted in increased, abrogated or unchanged T cell responses 

depending on human leukocyte antigen (HLA) polymorphisms. Single dose vaccination 

with BNT162b2 in the context of prior infection with a heterologous variant substantially 

enhances neutralizing antibody responses against variants.  

Reference 

https://science.sciencemag.org/content/early/2021/04/29/science.abh1282 

Publication Date: Apr 29, 2021 

Household COVID-19 risk and in-person schooling 

In-person schooling has proved contentious and difficult to study throughout the SARS-

CoV-2 pandemic. Data from a massive online survey in the United States indicates an 

increased risk of COVID-19-related outcomes among respondents living with a child 

attending school in-person. School-based mitigation measures are associated with 

significant reductions in risk, particularly daily symptoms screens, teacher masking, and 

closure of extra-curricular activities. A positive association between in-person schooling 

and COVID-19 outcomes persists at low levels of mitigation, but when seven or more 

mitigation measures are reported, a significant relationship is no longer observed. 

Among teachers, working outside the home was associated with an increase in COVID-

19-related outcomes, but this association is similar to other occupations (e.g., 

healthcare, office work). While in-person schooling is associated with household 

COVID-19 risk, this risk can likely be controlled with properly implemented school-based 

mitigation measures. 

Reference 

https://science.sciencemag.org/content/early/2021/04/28/science.abh2939 
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PERSPECTIVE 

Publication Date: Apr 30, 2021 

How SARS-CoV-2 first adapted in humans 

Viruses need entry proteins to penetrate the cells where they will replicate. The severe 

acute respiratory syndrome coronavirus 2 (SARS-CoV-2) version is called the spike or 

S protein. The S protein, also the target of the current vaccines, is quickly adapting to its 

new human hosts. It took its first major step in this direction early in 2020, when its 

amino acid 614 (of 1297) changed from an aspartic acid (D) to a glycine (G). Viruses 

bearing this D614G mutation transmit among humans more rapidly and now form the 

majority in circulation. On page 525 of this issue, Zhang et al. (1) use careful structural 

analyses to reveal how D614G changed the S protein to accelerate the pandemic. 

Early in the pandemic, in the scramble to create tools to study SARS-CoV-2, 

investigators developed pseudovirus systems to measure infection in a safe, easily 

quantifiable way. These systems express a viral entry protein on the surface of a 

reporter virus used to monitor cell entry and have been used for years to study many 

such proteins, including the S protein of “classic” SARS-CoV-1. Frustratingly, 

pseudoviruses built from the SARS-CoV-2 S protein produced much lower signals than 

those based on the very similar SARS-CoV-1 S protein. This was perplexing because 

biochemical studies of SARS-CoV-1 and SARS-CoV-2 S-protein receptor binding 

domains (RBDs) made clear that the SARS-CoV-2 RBD bound their common receptor, 

angiotensin-converting enzyme 2 (ACE2), with higher affinity than that of SARS-CoV-1. 

Faced with inefficient assays, many virologists landed on the same solution as their 

structural biology colleagues: Mutate the S-protein site that is cleaved by furin-like 

proteases in virus-producing cells. This change kept the S-protein S1 domain, which 

contains the RBD and binds ACE2, covalently linked to its S2 domain, which anchors 

the S protein to the virion. Notably, some—but not all—of these furin-site mutations 

significantly improved pseudovirus infection of cells. This fix solved a technical problem, 

but it deepened a mystery. Although a number of distantly related coronaviruses carry 

furin cleavage sites at their S1-S2 boundaries, the SARS-CoV-1 S protein, and those of 

all known bat-derived viruses from the same Sarbecovirus lineage, lack this site. 
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Instead of being cleaved in virus-producing cells, their S proteins are cleaved by 

different proteases while the virus is engaging ACE2 in the next, yet-to-be-infected cell. 

As it happened, furin-site mutations that improved SARS-CoV-2 S-protein function in 

pseudoviruses allowed the modified S protein to work with these later-stage enzymes, 

just like the SARS-CoV-1 version. Why then did the SARS-CoV-2 furin site persist, even 

though it made infection in cell culture less efficient? Indeed, viruses passaged in 

culture regularly lost this site. Does it somehow improve viral transmission? Would it 

eventually disappear over the course of the pandemic? For more details, read the link 

given below.  
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Prospects for durable immune control of SARS-CoV-2 and prevention of 

reinfection 

Immunity to severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection is 

central to long-term control of the current pandemic. Despite our rapidly advancing 

knowledge of immune memory to SARS-CoV-2, understanding how these responses 

translate into protection against reinfection at both the individual and population levels 

remains a major challenge. An ideal outcome following infection or after vaccination 

would be a highly protective and durable immunity that allows for the establishment of 

high levels of population immunity. However, current studies suggest a decay of 

neutralizing antibody responses in convalescent patients, and documented cases of 

SARS-CoV-2 reinfection are increasing. Understanding the dynamics of memory 

responses to SARS-CoV-2 and the mechanisms of immune control are crucial for the 

rational design and deployment of vaccines and for understanding the possible future 

trajectories of the pandemic. Here, we summarize our current understanding of immune 

responses to and immune control of SARS-CoV-2 and the implications for prevention of 

reinfection. 
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