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ANNOTATED DIRECTORY - CLINICAL FEATURES OF COVID 
Comments: Dr. Bryan Ross from the Montreal Chest Institute/MUHC 

Important Link: 
Daily update of COVID-19 - EMCrit Project - https://emcrit.org/ibcc/covid19/  
 

EDITOR’S PICKS – September 22, 2020 

#1 

Title: Comments: 

Kidney injury associated with 
COVID-19 

The latest concise ‘Five Things to Know About’ CMAJ series focuses on the renal 
manifestations of COVID-19. The following facts are reviewed: 1) COVID-19 
admissions complicated by AKI (up to 40%); 2) typical urine lab results in COVID-19 
renal involvement (hematuria and mild proteinuria); 3) the possible indirect 
pathogenesis of renal injury (hemodynamic, immunologic, hypercoagulable and/or 
microangiopathic) 4) the lack of increased risk with ACE-I or ARB use; and 5) the 
possibility of atypical COVID-19 presentations in patients receiving dialysis.  

Author et al.: 

Blum 

Journal: 

CMAJ 

Date: 

9/14/2020 

#2 

Title: Comments: 

Cardiovascular magnetic 
resonance findings 
in competitive athletes 
recovering 
from COVID-19 infection 

The present letter focuses on the potential cardiac consequences of COVID-19 in the 
young athlete patient population, within which it is already known portends a 
relatively higher risk of sudden cardiac death. Cardiac magnetic resonance (CMR) 
images of competitive athletes (n=26) recovering from COVID-19 infection (initially 
confirmed by RT-PCR) following quarantine were acquired. A subset (15%) of 
athletes tested were found to have CMR findings consistent with myocarditis. This 
novel characterization of post-COVID-19 myocardial inflammation in the young 
athlete patient population indicates a plausible cause for concern as it relates to the 
risk of further cardiac injury and even sudden cardiac death. The authors point to 
CMR as a useful (albeit resource-intensive) modality to help guide return-to-play 
decisions.   

Author et al.: 

Rajpal 

Journal: 

JAMA Cardiol 

Date: 

9/11/2020 

#3 

Title: Comments: 

The Covid-19 pandemic and the 
incidence 
of acute myocardial infarction 

The present report reviewed records from a large clinical health system (patient 
population of roughly 4.4 million; 43,017,810 person-weeks) to assess the incident 
hospitalization rates for ST-segment or non-ST-segment myocardial infarction (STEMI 
and NSTEMI, respectively) in 2020 and 2019. Admission rates in 2020, over both pre-
COVID (January to March) and COVID (March to April) periods were collected. 
Admission rates in 2020 (from January to April) were also compared to admission 
rates in 2019 over those same months. Figure 1 provides an effective illustration of 
the findings. Though reasons why are not explored in this succinct Editorial, the 
incidence of hospitalization for NSTEMI or STEMI were significantly reduced in the 
‘COVID’ period of 2020 when compared to the ‘pre-COVID’ of 2020, as well as when 
the ‘COVID’ period was compared to the 2019 seasonal control data. The ‘collateral 
damage’ of the COVID-19 pandemic on the care of patients with chronic disease, and 
moreover on those experiencing acute non-COVID-19-related medical emergencies, 
is of great concern to the medical community. One can speculate that both patient-
specific (concerns of presenting to hospital in the midst of the pandemic) and 
system-specific (resources to care for acute non-COVID-19 illness during the 
pandemic) factors may be contributory. 
 

Author et al.: 

Solomon 

Journal: 

N Engl J Med 

Date: 

8/13/2020 

https://emcrit.org/ibcc/covid19/
https://www.cmaj.ca/content/192/37/E1065
https://www.cmaj.ca/content/192/37/E1065
https://jamanetwork.com/journals/jamacardiology/fullarticle/2770645
https://jamanetwork.com/journals/jamacardiology/fullarticle/2770645
https://jamanetwork.com/journals/jamacardiology/fullarticle/2770645
https://jamanetwork.com/journals/jamacardiology/fullarticle/2770645
https://jamanetwork.com/journals/jamacardiology/fullarticle/2770645
https://www.nejm.org/doi/full/10.1056/NEJMc2015630
https://www.nejm.org/doi/full/10.1056/NEJMc2015630
https://www.nejm.org/doi/full/10.1056/NEJMc2015630
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PREVIOUS EDITOR’S PICKS 

Title: Comments: 

The Covid-19 pandemic and the 
incidence 
of acute myocardial infarction 

The present report reviewed records from a large clinical health system (patient 
population of roughly 4.4 million; 43,017,810 person-weeks) to assess the incident 
hospitalization rates for ST-segment or non-ST-segment myocardial infarction (STEMI 
and NSTEMI, respectively) in 2020 and 2019. Admission rates in 2020, over both pre-
COVID (January to March) and COVID (March to April) periods were collected. 
Admission rates in 2020 (from January to April) were also compared to admission 
rates in 2019 over those same months. Figure 1 provides an effective illustration of 
the findings. Though reasons why are not explored in this succinct Editorial, the 
incidence of hospitalization for NSTEMI or STEMI were significantly reduced in the 
‘COVID’ period of 2020 when compared to the ‘pre-COVID’ of 2020, as well as when 
the ‘COVID’ period was compared to the 2019 seasonal control data. The ‘collateral 
damage’ of the COVID-19 pandemic on the care of patients with chronic disease, and 
moreover on those experiencing acute non-COVID-19-related medical emergencies, 
is of great concern to the medical community. One can speculate that both patient-
specific (concerns of presenting to hospital in the midst of the pandemic) and 
system-specific (resources to care for acute non-COVID-19 illness during the 
pandemic) factors may be contributory. 

Author et al.: 

Solomon 

Journal: 

N Engl J Med 

Date: 

8/13/2020 

Title: Comments: 

Rewiring the immune response 
in COVID-19 

The present report underscores the pivotal role of research in helping understand 
the unique features of COVID-19 infection and thereby to address this pandemic (as 
the authors put it, “the greatest public health, clinical and scientific challenge of our 
generation”). What is known of the phases (the initial viral phase and the 
subsequent hyperinflammatory phase) in the natural history of COVID-19 illness is 
explored, with an emphasis that the host’s own hyperinflammatory response may 
play a principal role in disease mortality. A more thorough understanding of the 
most important inflammatory targets may well produce the most effective COVID-19 
therapies. Results from their single-site study on patients with COVID-19 requiring 
ICU admission (n=20), COVID-19 hospitalized but stable patients (n=20) and healthy 
controls (n=15) revealed previously reported elevations in IL-6, IL-1 beta, soluble TNF 
receptor 1 and IL-8 in COVID-19 disease. Moreover, they also report that alpha-1 
antitrypsin (AAT) levels were elevated in patients with COVID-19 compared with 
healthy controls - perhaps a hypothesis-generating finding for an AAT COVID-19 
therapeutic trial. The present translational trial and others like it can help improve 
the ‘yield’ for subsequent large-scale therapeutic trials.  

Author et al.: 

Chalmers 

Journal: 

Am J Respir Crit Care Med 

Date: 

8/5/2020 

Title: Comments: 

Why COVID-19 silent 
hypoxemia is baffling to 
physicians 

The clinical feature observed anecdotally in COVID-19 infection of so-called ‘silent 
hypoxaemia’ (profoundly reduced oxygen levels in the absence of dyspnea or 
distress experienced by the patient) is explored through the physiologic lens in the 
present fascinating narrative article. The definitions of ‘dyspnea’ (in the subjective 
sense, and its physiological underpinnings) and of ‘hypoxaemia’ help to re-orient the 
reader to the discussion at hand. First principles of respiratory physiology are 
reviewed (including the effect of PaO2 and PaCO2 on respiratory stimulation; the 
hypoxia threshold and dyspnea; pitfalls of SpO2 recordings; shifts in the oxygen 
dissociation curve; usual tolerance of low oxygen levels; and the potential effects of 
age and of comorbid disease such as diabetes). These concepts convincingly explain 
the ‘happy hypoxia’ that has otherwise baffled many. Illustrative figures (reminiscent 
of prior respiratory physiology courses!) effectively convey the physiological 
principles that are explored - perhaps a call to ensure physiology remains a central 
curricular topic in clinical training. 

Author et al.: 

Tobin 

Journal: 

Am J Respir Crit Care Med 

Date: 

8/1/2020 

https://www.nejm.org/doi/full/10.1056/NEJMc2015630
https://www.nejm.org/doi/full/10.1056/NEJMc2015630
https://www.nejm.org/doi/full/10.1056/NEJMc2015630
https://www-atsjournals-org.proxy3.library.mcgill.ca/doi/10.1164/rccm.202007-2934ED
https://www-atsjournals-org.proxy3.library.mcgill.ca/doi/10.1164/rccm.202007-2934ED
https://www.atsjournals.org/doi/10.1164/rccm.202006-2157CP
https://www.atsjournals.org/doi/10.1164/rccm.202006-2157CP
https://www.atsjournals.org/doi/10.1164/rccm.202006-2157CP
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Title: Comments: 

Histopathology and 
ultrastructural findings of fatal 
COVID-19 infections in 
Washington State: a case series 

Given the infection control and resource barriers to performing autopsies on victims 
of COVID-19, there has been surprisingly little reporting in the literature on 
histopathological features in fatal COVID-19 infection. The present case series (n=14) 
is the most comprehensive post-mortem study performed to date and reports the 
findings from autopsies performed in negative pressure isolation suites on cases of 
fatal COVID-19. 7 of 14 cases were from a single cluster from one LTC facility. The 
major pathologic feature identified in the lungs was either acute or organizing 
phases of diffuse alveolar damage (DAD), seen in 86% of cases. Interestingly, focal 
pulmonary microthrombi were observed in 5/14 cases. Following systematic 
evaluation of all major organs, some evidence of non-pulmonary involvement (renal, 
cardiac, GI) was observed. Within the lungs the virus was located in the tracheal 
epithelium and pneumocytes. The manuscript is complete with illustrative 
pathological images.  

Author et al.: 

Bradley 

Journal: 

Lancet 

Date: 

7/16/2020 

Title: Comments: 

SARS-CoV-2-related chilblains The phenomenon of so-called ‘COVID toes’ is further supported by this case 
description of chillblains (pernio) in a healthy 16 year-old girl. Interestingly, PCR 
testing (note - performed via oropharyngeal swab) was negative for SARS-CoV-2 
virus however serum antibody testing for SARS-CoV-2 was positive. Comprehensive 
rheumatologic, pro-coagulant and immunologic workup was performed and was 
negative. Highly illustrative photographs of these clinical findings on the bilateral 
toes and right-sided finger of the patient are provided.  

Author et al.: 

Ladha 

Journal: 

CMAJ 

Date: 

7/13/2020 

Title: Comments: 

Death, discharge and 
arrhythmias among patients 
with COVID-19 and cardiac 
injury 

This retrospective cohort study sought to determine prognostic features of cardiac 
injury in hospitalized patients with confirmed COVID-19 pneumonia in Wuhan, China 
with troponin results available (n=1159) between Jan. 29 - Mar. 8. Given that the 
pandemic has resolved in this former epicentre since that time, definitive outcomes 
(hospital discharge vs. death) were available for all participants. The effect of 
elevated initial (within 72hrs) and peak troponins on survival, on the need for 
invasive ventilation and on arrhythmia were assessed. The effect of QT-prolonging 
drugs (including chloroquine and azithromycin) on arrhythmia and mortality were 
also assessed (note that this study follows the retraction of the study by Mehra et al., 
previously covered in this resource, that had claimed increased in-hospital mortality 
and ventricular arrhythmias from chloroquine-containing treatments). Initial and 
peak elevated troponins were associated with increased mortality, and peak 
troponin was associated with the need for invasive ventilation. QT-prolonging 
medication use was associated with longer QTc, but not with increased mortality. 
Cardiac injury appears to be an important prognostic clinical feature in COVID-19, 
and therefore troponin appears to be a useful marker for disease severity.  

Author et al.: 

Si 

Journal: 

CMAJ 

Date: 

6/24/2020 

Title: Comments: 

SARS-CoV-2-induced acute 
respiratory distress syndrome: 
pulmonary mechanics and gas 
exchange abnormalities 

Given the ongoing controversy of whether the Acute Respiratory  
Distress Syndrome (ARDS) caused by COVID-19 infections is similar or distinct from 
ARDS caused by other underlying conditions, the present study characterizes the 
pathophysiological characteristics in critically ill COVID-19 patients who developed 
ARDS on mechanical ventilation (n=50). Gas exchange (oxygenation via the 
PaO2/FiO2 ratio; CO2 metabolism by the ventilatory ratio, VR) and pulmonary 
mechanics (respiratory system static compliance, Crs) were measured. Crs and 
PaO2/FiO2 ratio did not correlate with one another in this cohort (supplementary 
data note abnormal lung perfusion in these patients as a mechanism warranting 
future research). VRF and Crs (and mortality) in COVID-19 ARDS appear similar to 
non-COVID-19 ARDS. The effect of proning in a subgroup of these patients (n=11) did 

Author et al.: 

Barbeta 

Journal: 

Ann Am Thorac Soc 

Date: 

6/24/2020 

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31305-2/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31305-2/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31305-2/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31305-2/fulltext
https://www.cmaj.ca/content/192/28/E804
https://www.cmaj.ca/content/early/2020/06/24/cmaj.200879
https://www.cmaj.ca/content/early/2020/06/24/cmaj.200879
https://www.cmaj.ca/content/early/2020/06/24/cmaj.200879
https://www.cmaj.ca/content/early/2020/06/24/cmaj.200879
https://www.thelancet.com/pdfs/journals/lancet/PIIS0140-6736(20)31324-6.pdf
https://www.atsjournals.org/doi/10.1513/AnnalsATS.202005-462RL
https://www.atsjournals.org/doi/10.1513/AnnalsATS.202005-462RL
https://www.atsjournals.org/doi/10.1513/AnnalsATS.202005-462RL
https://www.atsjournals.org/doi/10.1513/AnnalsATS.202005-462RL
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reveal an increase in PaO2/FiO2 ratio and Crs, supporting its use as an effective 
therapeutic manoeuvre in COVID-19 ARDS. 

Title: Comments: 

Anosmia and dysgeusia 
associated with SARS-CoV-2 
infection: an age-matched 
case−control study 

This age-matched case control study performed in the Eastern Townships of Quebec 
aimed to determine whether anosmia (loss of smell) and dysgeusia (altered sense of 
taste) were more frequently observed in COVID-19 positive patients (n=134) than 
(roughly) age-matched controls, who were individuals who had sought testing and 
were negative for COVID-19 (n=134). The majority were outpatients. Note that all 
data on anosmia and dysgeusia were collected by telephone interview and 
standardized questionnaire (modified Mini Olfactory Questionnaire) alone. Note also 
that 262 of 268 participants were aware of their result at the time of questionnaire 
completion. Multivariable conditional logistic regression did reveal that anosmia, 
dysgeusia, or both were independently associated with a positive COVID-19 test 
result. This study compellingly supports anosmia and dysgeusia as COVID-19-related 
symptoms. 

Author et al.: 

Carignan 

Journal: 

CMAJ 

Date: 

5/27/2020 

Title: Comments: 

Skin manifestations of COVID-
19 

A concise description of the reported cutaneous abnormalities of COVID-19 
including acral lesions ("COVID toes"). Many of the described cutaneous 
manifestations were seen in one critically ill patient with COVID-19 treated by the 
authors, and is illustrated in a series of photographs. The authors query a link 
between some COVID-19 cutaneous manifestations (ex. livedoid eruptions) and 
thrombotic vasculopathy in COVID-19. The confounder of medication exposure is 
discussed - Table 1 provides a nice summary of the cutaneous manifestations of 
hydroxychloroquine, azithromycin, remdesivir and tocilizumab. 

Author et al.: 

Young 

Journal: 

Cleve Clin J Med 

Date: 

5/7/2020 

Title: Comments: 

Incidence of venous 
thromboembolism in 
hospitalized patients with 
COVID-19 

A ‘profound coagulopathy’ associated with COVID-19 has been proposed. The 
incidence of objectively-confirmed DVT (both proximal and distal), PE, or other 
venous thrombosis was assessed in 198 hospitalized ward and ICU COVID-19 
patients in this single-centre Amsterdam observational cohort study (n=198). At a 
median FU of 7 days, the cumulative cohort incidence of VTE was 20%, despite all 
patients having received thrombosis prophylaxis. Note that during part of the 
follow-up period screening leg U/S was performed every 5 days on all patients in 
the ICU, as well as a single cross-sectional round of leg U/S on all ward patients. VTE 
diagnosis was far more likely in ICU patients than in ward patients. The authors 
query whether an increased thrombosis prophylactic dose is warranted in 
hospitalized COVID-19 patients. 

Author et al.: 

Middeldorp 

Journal: 

J Thromb Haemost 

Date: 

5/5/2020 

Title: Comments: 

COVID-19 anosmia reporting 
tool: initial findings 

A follow-up to initial anecdotal findings of anosmia (loss of smell) and dysgeusia 
(altered sense of taste) in COVID-19. The first 237 cases submitted confidentially 
and internationally by clinicians using the American Academy of Otolaryngology-
Head and Neck Surgery Anosmia Reporting Tool were accumulated and reviewed. 
Within the limits of interpreting data acquired via survey, interesting results 
include: i) >1/3 of these cases were in HCWs; ii) anosmia preceded formal diagnosis 
of COVID-19 in 73% of these cases; iii) anosmia was the first reported symptom in 
27% of these cases.        

Author et al.: 

Kaye 

Journal: 

Otolaryngol Head Neck Surg 

Date: 

4/28/2020 

Title: Comments: 

Epidemiology of COVID-19 
Among Children in China. 

Large case series from China. Summarizes clinical features. Half had mild illness. 
Overall 5% severe or critical, highest in younger children - 11% of infants, vs 3% of 
teenagers. Only 5% asymptomatic, likely due to under-detection. 
 

Author et al.: 

Dong 

https://www.cmaj.ca/content/early/2020/05/27/cmaj.200869
https://www.cmaj.ca/content/early/2020/05/27/cmaj.200869
https://www.cmaj.ca/content/early/2020/05/27/cmaj.200869
https://www.cmaj.ca/content/early/2020/05/27/cmaj.200869
https://www.cmaj.ca/content/early/2020/05/27/cmaj.200869
https://www.ccjm.org/content/early/2020/05/12/ccjm.87a.ccc031
https://www.ccjm.org/content/early/2020/05/12/ccjm.87a.ccc031
https://onlinelibrary.wiley.com/doi/abs/10.1111/jth.14888
https://onlinelibrary.wiley.com/doi/abs/10.1111/jth.14888
https://onlinelibrary.wiley.com/doi/abs/10.1111/jth.14888
https://onlinelibrary.wiley.com/doi/abs/10.1111/jth.14888
https://journals.sagepub.com/doi/10.1177/0194599820922992
https://journals.sagepub.com/doi/10.1177/0194599820922992
https://pediatrics.aappublications.org/content/early/2020/03/16/peds.2020-0702.1
https://pediatrics.aappublications.org/content/early/2020/03/16/peds.2020-0702.1
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Journal: 

Pediatrics 

Date: 

4/08/2020 

Title: Comments: 

Correction to: Clinical 
predictors of mortality due to 
COVID-19 based on an analysis 
of data of 150 patients from 
Wuhan, China 

Unclear design appears to be a case-control. All hospitalized patents, 68 died vs 82 
discharged. Mortality associated with older age, comorbidities (esp cardio-
vascular), and secondary infections. Most deaths occurred 2-3 weeks after 
symptom onset. 

Author et al.: 

Ruan 

Journal: 

Intensive Care Medicine 

Date: 

4/06/2020 

Title: Comments: 

Real estimates of mortality 
following COVID-19 infection 

Estimates of case fatality rate – are actually lower at start of epidemic than over 
time as many of those with severe illness die after 3-4 weeks. 

Author et al.: 

Baud 

Journal: 

Lancet 

Date: 

3/27/2020 

Title: Comments: 

SARS-CoV2 Infection in 
Children 

Hospital based study (hence bias to more severe) of 171 children. Median age 7. 
2/3 had pneumonia, but still mostly mild illness. 1 death (0.6%) 

Author et al.: 

Lu 

Journal: 

NEJM 

Date: 

3/27/2020 

Title: Comments: 

ClinicalCharacteristicsOf24Asy Case series. 24 persons who were asymptomatic when tested positive. Somewhat 
contradictory statements re course, but at least 30% never developed symptoms. 
 

Author et al.: 

Hu 

Journal: 

Science CHINA LIFE 

Date: 

3/27/2020 

Title: Comments: 

Anosmia - Loss of sense of 
smell as marker of 
COVID-19 infection 

Surprisingly common occurrence of loss of sense of smell (and taste?) in other 
asymptomatic or mildly symptomatic persons. 40% occurrence in one series 

Author et al.: 

Hopkins 

Journal: 

BrSocENT 

https://link.springer.com/article/10.1007%2Fs00134-020-06028-z
https://link.springer.com/article/10.1007%2Fs00134-020-06028-z
https://link.springer.com/article/10.1007%2Fs00134-020-06028-z
https://link.springer.com/article/10.1007%2Fs00134-020-06028-z
https://link.springer.com/article/10.1007%2Fs00134-020-06028-z
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30195-X/fulltext
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30195-X/fulltext
https://www.nejm.org/doi/full/10.1056/NEJMc2005073
https://www.nejm.org/doi/full/10.1056/NEJMc2005073
https://link.springer.com/article/10.1007/s11427-020-1661-4
https://www.entuk.org/sites/default/files/files/Loss%20of%20sense%20of%20smell%20as%20marker%20of%20COVID.pdf
https://www.entuk.org/sites/default/files/files/Loss%20of%20sense%20of%20smell%20as%20marker%20of%20COVID.pdf
https://www.entuk.org/sites/default/files/files/Loss%20of%20sense%20of%20smell%20as%20marker%20of%20COVID.pdf
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Date: 

3/26/2020 

Title: Comments: 

SARS-CoV-2 Viral Load in Upper 
Respiratory Specimens of 
Infected Patients 

Small case series. 14 persons tested repeatedly. Viral load highest soon after 
symptom onset, but viral load substantial for 5 days pre-symptom onset in a few. 
 

Author et al.: 

Zou 

Journal: 

NEJM 

Date: 

3/19/2020 

Title: Comments: 

Novel coronavirus patients' 
clinical characteristics, 
discharge rate, and fatality rate 
of meta‐analysis 

Compilation of 10 published case series from China, with total of 1994 patients. 
Useful summary tables of common clinical symptoms, and lab features.  
 

Author et al.: 

Li 

Journal: 

J Med Virology 

Date: 

3/12/2020 

Title: Comments: 

Clinical course and risk factors 
for mortality of adult inpatients 
with COVID-19 in Wuhan, 
China: a retrospective cohort 
study. 

Consecutive case series of hospitalized patients in two hospitals in Wuhan. 813 
admitted with COVID. Only 191 included as only discharged or died analyzed. Death 
associated with comorbidities (hypertension, diabetes, coronary disease). 
Antibiotics in almost all, Antivirals in 20% (no difference in died vs DC). Steroids - 
more likely in those who died (?selection). In those who survived, NPA swabs 
positive (viral shedding) for median of 20 days after symptoms onset (range 8 to 
37). Median duration of fever in survivors was 12 days, and cough was 19 days. 
Suggests viral shedding ends soon after symptoms resolve. 
 

Author et al.: 

Zhou 

Journal: 

Lancet 

Date: 

3/09/2020 

Title: Comments: 

Clinical Characteristics of 138 
Hospitalized Patients With 
2019 Novel Coronavirus–
Infected Pneumonia in Wuhan, 
China. 

Consecutive case series. Compared clinical features of ICU vs non-ICU patients. 
Older age and comorbidities (hypertension, diabetes, cardiovascular, cancer) but 
not sex, were associated with ICU admission. 41% of all hospitalized were the result 
of nosocomial transmission, and most of these were HCWs. One patient admitted 
to surgery for abdo pain accounted for 14 new infections - 10 in HCW, and 4 other 
patients. 
 

Author et al.: 

Wang 

Journal: 

JAMA 

Date: 

02/07/2020 

 
 
 

https://www.nejm.org/doi/full/10.1056/NEJMc2001737
https://www.nejm.org/doi/full/10.1056/NEJMc2001737
https://www.nejm.org/doi/full/10.1056/NEJMc2001737
https://onlinelibrary.wiley.com/doi/full/10.1002/jmv.25757
https://onlinelibrary.wiley.com/doi/full/10.1002/jmv.25757
https://onlinelibrary.wiley.com/doi/full/10.1002/jmv.25757
https://onlinelibrary.wiley.com/doi/full/10.1002/jmv.25757
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30566-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30566-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30566-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30566-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30566-3/fulltext
https://jamanetwork.com/journals/jama/fullarticle/2761044
https://jamanetwork.com/journals/jama/fullarticle/2761044
https://jamanetwork.com/journals/jama/fullarticle/2761044
https://jamanetwork.com/journals/jama/fullarticle/2761044
https://jamanetwork.com/journals/jama/fullarticle/2761044

