
Keck School of Medicine of USC
COVID-19 Evidence-Based Summary

May 5, 2020



Updated: 05/05/2020 

Keck School of Medicine of USC  
COVID-19 Evidence-Based Summary 

 
Table of Contents 

 

Section 1: What’s new this week………………………………………………………..1  

Section 2: Epidemiology, Seroprevalence, Incubation and Transmission…….…….…..3 

Section 3: Clinical Care…………………………………………………………………8 

a. Presentation, Diagnosis, Treatment, ICU Care, Outcomes and Immunity 

b. Pediatrics, Pregnancy, Breastfeeding, and the Elderly 

c. Palliative Care and Ethical Considerations 

Section 4: Preventing Spread in Healthcare Settings………………………………….22 

a. Personal Protective Equipment and Hospital Precautions 

b. Airway Management and Intubation and Managing Exposures in 

Healthcare Settings 

Section 5: Health System Best Practices …………......……...…..………………..…..24 

a. The Four S’s of Disaster Relief Planning 

b. Primary/Outpatient Care (Telemedicine) and Surgery 

c. Supplemental Resources 

Section 6: Virology, Drug and Vaccine Development…………………………………28 

a. Virology and Drug Targets 

b. Vaccine Development 

Section 7: Public Health Considerations……………………....………………………30 

a. Modeling and Predictions, Simulations using “suppression” and  

“mitigation approaches”, ICU Needs Estimation  

b. Approaches to Easing Social Distancing Restrictions/Reopening the 

Economy 

Acknowledgments……………………………………………………….……….…...33 

 



Updated: 05/05/2020                           1 

Section 1: What’s new this week? 

● Remdesivir: Preliminary results from an NIH randomized control study of 1063 patients 
showed a median time to recovery of 11 days with remdesivir vs. 15 days with placebo 
(P<0.001). Gilead also announced results from their own Phase 3 trial evaluating 5-day 
vs 10-day dosing duration, which suggested that 5 days of treatment may be as effective 
as 10 days. Based on these findings, the FDA issued emergency use authorization. for the 
drug to be used for severe, hospitalized patients. Gilead donated supplies to treat 
approximately 100,000-200,000 patients to the federal government. The U.S. government 
will prioritize regions and hospitals to receive the donated medication. Despite the 
encouraging news, these two promising studies are preliminary and have not yet been 
peer-reviewed. Additionally, not all the news for remdesivir has been favorable. Another 
placebo controlled trial in the Lancet failed to demonstrate benefit. 

● More Reassurance Regarding ACEIs/ARBs: Additional studies released this week fail 
to identify an association between ACEi/ARB use and risk of infection or increased 
mortality. These findings support practice guidelines recommending the continuation of 
ACEi/ARBs among patients who are on them for cardiovascular indications. 

● Clarification Regarding the WHO’s Statement on Immunity: In response to critiques, 
the WHO clarified the conclusion of a recent scientific brief that indicated “there is 
currently no evidence that people who have recovered from COVID-19 and have 
antibodies are protected from a second infection … there is not enough evidence ... to 
guarantee the accuracy of an ‘immunity passport’ or ‘risk-free certificate.’ ” In a 
clarifying tweet, the WHO explained: “We expect that most people who are infected … 
will develop an antibody response that will provide some level of protection.” 

● Link with out-of-hospital cardiac arrest: A new report in the NEJM suggests a 
potential link between COVID-19 and a rise in out-of-hospital cardiac arrest in Italy. 

● Cerebrovascular complications: There are increasing reports of cerebrovascular 
complications of COVID-19, including among younger individuals.  

● Pregnancy: A new study concludes that “pregnant women have comparable clinical 
courses and outcomes compared with reproductive-aged non-pregnant women when 
infected with SARS-CoV-2. No evidence supported vertical transmission of COVID-19 
in the late stage of pregnancy including vaginal delivery.” 

● Diabetes is a risk factor for severe disease/death. In a meta-analysis of 30 studies, 
there was a 4.64-fold increased risk of ARDS and a 2.12-fold increased risk of death. 

● Disparities: A case series of hospitalized patients in Georgia reports that “black patients 
were overrepresented, and their clinical outcomes were similar to those of nonblack 
patients.” Another analysis from Mt. Sinai in New York found that race was associated 
with higher risk of infection [but there was not] a racial disparity in inpatient mortality.” 

● Factors Associated with Spread: A new CDC report offers insights on factors 
associated with the rapid spread of COVID-19 during February and March, including 
“travel-associated importations, large gatherings, introductions into high-risk workplaces 
and densely populated areas, and cryptic transmission resulting from limited testing and 
asymptomatic and presymptomatic spread.” 

https://www.niaid.nih.gov/news-events/nih-clinical-trial-shows-remdesivir-accelerates-recovery-advanced-covid-19
https://www.gilead.com/news-and-press/press-room/press-releases/2020/4/gilead-announces-results-from-phase-3-trial-of-investigational-antiviral-remdesivir-in-patients-with-severe-covid-19
https://www.gilead.com/news-and-press/press-room/press-releases/2020/4/gilead-announces-results-from-phase-3-trial-of-investigational-antiviral-remdesivir-in-patients-with-severe-covid-19
https://www.cnn.com/2020/05/01/health/remdesivir-fda-authorization/index.html
https://www.cnn.com/2020/05/03/health/us-government-remdesivir-distribution/index.html
https://www.chicagotribune.com/coronavirus/ct-coronavirus-remdesivir-emergency-use-authorization-20200505-ddzrxx6wk5fh5piyak2vpn37ja-story.html
https://www.chicagotribune.com/coronavirus/ct-coronavirus-remdesivir-emergency-use-authorization-20200505-ddzrxx6wk5fh5piyak2vpn37ja-story.html
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31022-9/fulltext
https://www.nejm.org/doi/full/10.1056/NEJMoa2006923?query=recirc_curatedRelated_article
https://jamanetwork.com/journals/jamacardiology/fullarticle/2765695?guestAccessKey=9d2c9fa7-80ca-4b13-a847-81e05a77da79&utm_source=silverchair&utm_medium=email&utm_campaign=article_alert-jamacardiology&utm_content=olf&utm_term=050520
https://www.nejm.org/doi/full/10.1056/NEJMoa2007621?query=featured_home
https://www.nejm.org/doi/full/10.1056/NEJMoa2007621?query=featured_home
https://www.who.int/news-room/commentaries/detail/immunity-passports-in-the-context-of-covid-19
https://www.buzzfeednews.com/article/olivianiland/world-health-organization-coronavirus-immunity-passport
https://www.nejm.org/doi/full/10.1056/NEJMc2010418
https://www.nejm.org/doi/full/10.1056/NEJMc2009787
https://www.ijidonline.com/article/S1201-9712(20)30280-0/fulltext
https://www.sciencedirect.com/science/article/pii/S1871402120300837
https://www.cdc.gov/mmwr/volumes/69/wr/mm6918e1.htm
https://www.medrxiv.org/content/10.1101/2020.04.28.20075788v1
https://www.cdc.gov/mmwr/volumes/69/wr/mm6918e2.htm
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● Implications of COVID-19 on cancer screening: A study from the Netherlands 
reported a decrease in cancer diagnosis since social distancing began, especially for skin 
cancer, suggesting that COVID-19 may lead to delays in cancer diagnoses. 

● Spike Protein Dominant Mutation: Viral sequence analysis suggests there has been 
substantial mutation of the spike protein, including a dominant mutation, D614G, that 
arose in Europe in February and may have led to a more transmissible strain. 

● New Model Predicts Pandemic May Last up to Two More Years: A University of 
Minnesota report suggests that, absent a vaccine, this pandemic “will likely last 18 to 24 
months [and] likely won’t be halted until 60% to 70% of the population is immune.” 

● Criteria for Lifting ‘Stay at Home’ Orders in LA County: Los Angeles County has 
announced four criteria it will use to determine when to lift ‘stay at home’ orders: a) 
Ensuring hospitals have capacity to care for both COVID-19 and non-COVID-19 
patients; b) Ensuring adequate protections are in place for the most vulnerable (e.g. 
homeless, elderly); c) Ensuring capacity to “test, isolate and quarantine” all who are ill 
and conduct surveillance; and d) Be prepared to provide clear guidance to businesses to 
ensure appropriate social distancing is maintained when the economy reopens. 

● California Releases Four-Phased Reopening Plan: In the plan, phase 1 involves 
‘stay-at-home’ orders (current phase); phase 2 will involve lifting restrictions on low-risk 
workplaces; phase 3 will involve reopening higher risks businesses (e.g. gyms, in-person 
religious services); and phase 4 will involve higher risk activities (e.g. large in-person 
audiences) once a vaccine and/or an effective therapeutic is available. 

 
  

https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(20)30265-5/fulltext
https://www.biorxiv.org/content/10.1101/2020.04.29.069054v1
https://www.cidrap.umn.edu/sites/default/files/public/downloads/cidrap-covid19-viewpoint-part1.pdf
https://www.latimes.com/california/story/2020-04-24/coronavirus-stay-at-home-orders-reopen-plan-l-a-county
https://www.cnn.com/2020/04/28/politics/california-phased-reopening-plan/index.html
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Section 2: Epidemiology, Incubation and Transmission 
 
Infection Burden  

● L.A. County: Current LA County Numbers, interactive city and community level map 
and projections to when to ease social distancing. There is a new LA County DPH 
interactive portal.  

○ As of May 4: L.A. County has 26,217 positive tests and 1,256 deaths, with 5,342 
(20.3%)  ever hospitalized and 15% of ever hospitalized cases ever intubated. 

○ There is at least one COVID-19 at 227 institutional settings in Los Angeles 
County. Cases among staff and residents account for 23% of all cases in Los 
Angeles County, respectively, and 47% of all deaths.  

○ There have 2,978 confirmed cases in health care workers and first responders in 
LA County and 15 deaths, mostly among nurses in skilled nursing facilities.  

○ Age: Characteristics of cases with known age: 3% ages 0-17 yrs, 33% ages 18-40 
yrs, 42% in ages 41-65 yrs, 23% in ages >65 yrs, median age is 50. 50% of cases 
but 57% of the deaths are in males. Of the 1,233 deaths with known age,  0%<  in 
ages 0-17 yrs, 3% in ages 18-40 yrs, 20.1% in ages 41-65 yrs, 77% in ages >65 
yr.  

○ Race/Ethnicity: Characteristics of cases with known race/ethnicity: 11.2% Asian, 
8.0% Black, 49.8% Hispanic/Latino, 22.1% Non-LatinoWhite, 1.5% American 
Indian, Alaskan Native, Native Hawaiian, Other Pacific Islander, and 7.5% Other.  

○ Of the 1,257 deaths with known race,  1% were Native American/Pacific Islander, 
1% were Other, 12% were Black, 18% were Asian, 36% were Latino, and 28% 
were non-Latino white. 

○ Underlying comorbidities were present in 93% of deaths in L.A. County. 
Although older age is a stronger risk factor for severity and death, poor outcomes 
are also seen in younger patients, especially those with underlying conditions. 

○ New data from the New York City Health Department indicates that the most 
important comorbidities predicting disease severity, in order, are hypertension, 
diabetes, high cholesterol, coronary artery disease, dementia, and atrial 
fibrillation. A recent paper noted that asthma and COPD are underrepresented 
among conditions predicting risk and severe disease. 

○ A new NEJM study reports that 0.6% of 2,283 randomly selected individuals in 
Iceland tested positive for COVID-19. No child <10 years tested positive. 

○ A new Lancet analysis concluded: “the first wave of COVID-19 outside of Hubei 
has abated … however given the substantial risk of viral reintroduction … close 
monitoring of the reproduction number (Rt) … is needed to inform strategies 
against a potential second wave to balance health and economic protection.” 

○ Geographic variation: CDC report highlights variation across the U.S. in 
COVID-19 incidence from 20.6/100,000 in Minnesota to 915.3/100,00 in NYC. 

○ Smoking increases risk of severe disease. A preprint of a meta-analysis of 12 
papers on smoking showed a 2.25-fold (p=0.001) risk of severe COVID-19 
disease and progression associated with current smoking. 

http://www.publichealth.lacounty.gov/media/Coronavirus/
https://lacounty.maps.arcgis.com/apps/opsdashboard/index.html?utm_content=&utm_medium=email&utm_name=&utm_source=govdelivery&utm_term=#/3db641e60de9451fa70e69dd5dadbce4
https://ca-times.brightspotcdn.com/72/ba/2a93769d4e339c36dbf0faa3936d/04.10.20-Daily-Briefing.pdf
http://dashboard.publichealth.lacounty.gov/covid19_surveillance_dashboard/
http://dashboard.publichealth.lacounty.gov/covid19_surveillance_dashboard/
https://www.nytimes.com/2020/04/16/health/coronavirus-asthma-risk.html?auth=login-email&login=email
https://www.thelancet.com/action/showPdf?pii=S2213-2600%2820%2930167-3
https://www.nejm.org/doi/full/10.1056/NEJMoa2006100?query=RP
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30746-7/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30746-7/fulltext
https://www.cdc.gov/mmwr/volumes/69/wr/mm6915e4.htm?s_cid=mm6915e4_x
https://www.medrxiv.org/content/10.1101/2020.04.13.20063669v1.full.pdf
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○ Cats test positive: Two pet cats living in separate locations in NYC with mild 
respiratory illnesses have tested positive for COVID-19.There is no evidence of 
transmission to humans. 

○ A new study from Shenzhen estimated the household contact secondary 
infection at 15.8% with children as likely to be infected as adults, but with 
milder symptoms. Risk of infection increased with quantity of contact and 
incubation period increased with age.  

○ Two ecological studies show BCG may decrease deaths: Two studies (Berg et 
al. and Miller et al.) that compared rates of cases and deaths due to COVID-19 in 
countries according to BCG vaccine status showed an association between current 
BCG vaccination policy in effect and a decrease in both cases and deaths.  

● California as of 05/04/20: 54,937 cases and 2,254 deaths:  CDPH  
● U.S. as of 05/04/20: 1,152,372 cases & 67,456 deaths: CDC  
● Worldwide: As of 05/04/20: 3,544,382 cases & 251,580 deaths: JHU Map 

 

 

 

https://www.medrxiv.org/content/10.1101/2020.04.05.20054163v3.full.pdf
https://www.medrxiv.org/content/10.1101/2020.04.05.20054163v3.full.pdf
https://www.medrxiv.org/content/10.1101/2020.03.24.20042937v1.full.pdf
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/Immunization/ncov2019.aspx
https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/cases-in-us.html
https://gisanddata.maps.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6


Updated: 05/05/2020                           5 

Seroprevalence 
● Preliminary Results of Seroprevalence Antibody Testing: A USC/LA County 

seroprevalence analysis found that: “Approximately 4.1% (range 2.8%-5.6%) of the 
county's adult population has antibodies to the virus ... which translates to approximately 
221,000 to 442,000 adults in the county who have had the infection.” A similar study in 
Santa Clara County among more than 3,000 residents (not randomly selected) suggests 
that the prevalence likely ranges from 2.5%-4.2% -- about 85-fold higher than the 
number of confirmed cases. And another study suggests a rate of 21% in New York City. 
Based on these estimates, the COVID-19 case fatality rate may be lower than previously 
believed (as low as 0.1%-0.6%). Nevertheless, these studies have not yet been 
peer-reviewed and some experts worry the antibody testing results may not be accurate. 

 
Disparities, Homelessness and Jails 

● A health disparity is emerging, with Blacks experiencing a higher burden of severe 
disease compared to other racial/ethnic groups. In Los Angeles County, the unadjusted 
case-fatality rates were similar in Blacks and Asians (12.2%). Lower socioeconomic 
status communities in Los Angeles County are now experiencing the highest increases in 
cases and deaths. In addition, males comprised 49.6% of cases in Los Angeles County 
but 59.6% of deaths.A case series of hospitalized patients with COVID-19 in Georgia 
reports that “black patients were overrepresented, and their clinical outcomes were 
similar to those of nonblack patients.” Another new study found that the number of 
hospitalizations and deaths in NYC was highest in the Bronx, the area with the lowest 
SES and highest percent of Blacks, and lowest in Manhattan, in spite of the Bronx having 
the lowest proportion of adults > 65 (12.8%) compared to Manhattan, with the highest 
proportion 
(16.5%).https://scholar.google.com/scholar_url?url=https://jamanetwork.com/journals/ja
ma/articlepdf/2765524/jama_wadhera_2020_ld_200038.pdf&hl=en&sa=T&oi=ucasa&ct
=ufr&ei=bJWxXrOzFYOkywSbuZPgCg&scisig=AAGBfm3Z_r9b6SykOKQuw_BKeDq
u3JfDyA 

● Homeless Populations: A new CDC analysis reports on clusters of infections in 
homeless shelters, finding rates of positive residents and staff, respectively, of 17% and 
17% in Seattle, 36% and 30% in Boston and 66% and 16% in San Francisco. More 
details about the Seattle cluster are reported here. 

● Jails: A perspective piece covers the unique challenges of COVID-19 within jails. 
 
Incubation 

● Most cases occur 4-5 days after exposure, but there’s an estimated range of 2-14 days. 
● Median of 4 days (IQR= 2-7 days), 1099 Chinese cases through 1/29/20. 
● Median ~5.1-5.2 days, 97.5% will develop symptoms within 11.5 days.  

 
Transmission 

● Person-to-person transmission occurs mainly via respiratory droplets, similar to 
influenza, and thus droplet precautions are recommended. 

● Studies report secondary spread rates of 1-5% and 0.45%. 

https://content.govdelivery.com/accounts/CALACOUNTY/bulletins/2877402?reqfrom=share&fbclid=IwAR1aSkYQjJ_fpi8MXwmzqSAJNwtYjRdNxIXWN6k7iCBz9t2Nfe7sHskvjWQ
https://www.medrxiv.org/content/10.1101/2020.04.14.20062463v1.full.pdf
https://www.nytimes.com/2020/04/23/nyregion/coronavirus-antibodies-test-ny.html
https://news.yahoo.com/new-studies-suggest-huge-undercount-of-coronavirus-infections-but-are-they-right-161418566.html?soc_src=community&soc_trk=ma
https://jamanetwork.com/journals/jama/article-abstract/2764789
https://www.cdc.gov/mmwr/volumes/69/wr/mm6918e1.htm
https://scholar.google.com/scholar_url?url=https://jamanetwork.com/journals/jama/articlepdf/2765524/jama_wadhera_2020_ld_200038.pdf&hl=en&sa=T&oi=ucasa&ct=ufr&ei=bJWxXrOzFYOkywSbuZPgCg&scisig=AAGBfm3Z_r9b6SykOKQuw_BKeDqu3JfDyA
https://scholar.google.com/scholar_url?url=https://jamanetwork.com/journals/jama/articlepdf/2765524/jama_wadhera_2020_ld_200038.pdf&hl=en&sa=T&oi=ucasa&ct=ufr&ei=bJWxXrOzFYOkywSbuZPgCg&scisig=AAGBfm3Z_r9b6SykOKQuw_BKeDqu3JfDyA
https://scholar.google.com/scholar_url?url=https://jamanetwork.com/journals/jama/articlepdf/2765524/jama_wadhera_2020_ld_200038.pdf&hl=en&sa=T&oi=ucasa&ct=ufr&ei=bJWxXrOzFYOkywSbuZPgCg&scisig=AAGBfm3Z_r9b6SykOKQuw_BKeDqu3JfDyA
https://scholar.google.com/scholar_url?url=https://jamanetwork.com/journals/jama/articlepdf/2765524/jama_wadhera_2020_ld_200038.pdf&hl=en&sa=T&oi=ucasa&ct=ufr&ei=bJWxXrOzFYOkywSbuZPgCg&scisig=AAGBfm3Z_r9b6SykOKQuw_BKeDqu3JfDyA
https://www.cdc.gov/mmwr/volumes/69/wr/mm6917e1.htm
https://www.cdc.gov/mmwr/volumes/69/wr/mm6917e2.htm
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2765271?guestAccessKey=ca0e157d-d881-424b-bd0d-75bfab793a0d&utm_source=silverchair&utm_medium=email&utm_campaign=article_alert-jamainternalmedicine&utm_content=olf&utm_term=042820
https://www.nejm.org/doi/full/10.1056/NEJMoa2002032
https://annals.org/aim/fullarticle/2762808/incubation-period-coronavirus-disease-2019-covid-19-from-publicly-reported
https://www.nejm.org/doi/10.1056/NEJMoa2001316
https://www.cdc.gov/coronavirus/2019-ncov/infection-control/control-recommendations.html
http://www.who.int/docs/default-source/coronaviruse/who-china-joint-mission-on-covid-19-final-report.pdf
https://www.cdc.gov/mmwr/volumes/69/wr/mm6909e1.htm?s_cid=mm6909e1_w
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● Airborne spread: Though some experts have suggested that there may be airborne 
transmission of COVID-19 via aerosolized particles, guidelines from the  CDC and WHO 
suggest that the disease predominantly spreads via respiratory droplets within 6 feet, 
except during certain high risk aerosolizing procedures such as intubation. Emerging data 
also seems to support droplet spread. 

● Environmental Contamination: New CDC paper reports that COVID travels up to 13 
feet and frequently contaminates floors in healthcare facilities. 

● Transmission Indoors vs. Outdoors: As is the case for many other respiratory viruses, 
transmission appears to occur more readily indoors vs. outdoors. 

● Particulate Matter: A small Italian study, not yet peer-reviewed, found SARS-CoV-2 in 
tiny particle of air pollution, leading some to believe that the virus can travel longer 
distances and perhaps explains its devastating impact on more polluted city centers. 

● COVID-19 can live on surfaces for up to 72 hours (plastics, stainless steel). 
NEJM paper suggests the virus can remain viable and infectious in aerosols for hours. 

● Fecal-oral transmission. Some studies suggest that fecal-oral transmission isn’t 
significant, however others suggest it may occur, particularly in pediatric populations. 
Patients with diarrhea in particular seem to be more likely to carry the virus in their stool. 

● Asymptomatic and Presymptomatic Spread: There is growing evidence of 
asymptomatic spread. A study in Iceland has screened 9,000 citizens with and without 
symptoms; 1% were positive for SARS-CoV-2 but only half were symptomatic. In 
Singapore, investigation of all 243 cases revealed 7 clusters in which presymptomatic 
spread was thought to be the most likely means of transmission. Data from Japan reports 
the proportion of asymptomatic COVID-19 patients ranged from 17.9% (95% 
CI=15.5-20.2) and 30.8% (95% CI: 7.7-53.8). There also appears to have been 
asymptomatic transmission in a Seattle nursing home. 

● A new case study found: “Rapid and widespread transmission of SARS-CoV-2 was [in a] 
skilled nursing facility. More than half of residents with positive test results were 
asymptomatic at the time of testing and most likely contributed to transmission. 
Infection-control strategies focused solely on symptomatic residents were not sufficient 
to prevent transmission after SARS-CoV-2 introduction into this facility.” 

● Asymptomatic/Pre-Symptomatic Spread and the Challenges of Contact Tracing: 
Evidence for substantial asymptomatic/presymptomatic spread continues to grow, 
highlighting the challenges of contact tracing for COVID-19. 

● Close contact is probably necessary for transmission, according to a study of a call 
center in South Korea, where 97 people out of 1,143 tested positive and 94 of these were 
working in a small area on the same floor. The secondary attack rate (to their families) 
was 16.2%. Four out of 97 positives remained asymptomatic and none of their family 
members were infected.COVID-19 Infectiousness May Peak at Time of Symptom 
Onset: A study of viral shedding found “the highest viral load in throat swabs at the time 
of symptom onset” suggesting that “infectiousness peaks on or before symptom onset.” 
The study also suggested that 44% of 77 secondary viral transmissions occurred during 
the presymptomatic period. 

● Seasonal Variation: A National Academy of Sciences report finds that data are 
insufficient to indicate whether COVID-19 will dampen in hot/humid summer months. A  
case study suggests that COVID-19 is transmitted even in hot and humid conditions. 

https://www.nature.com/articles/d41586-020-00974-w
https://www.cdc.gov/coronavirus/2019-ncov/infection-control/control-recommendations.html
https://www.who.int/publications-detail/modes-of-transmission-of-virus-causing-covid-19-implications-for-ipc-precaution-recommendations
https://wwwnc.cdc.gov/eid/article/26/7/20-0764_article
https://wwwnc.cdc.gov/eid/article/26/7/20-0885_article
https://www.medrxiv.org/content/10.1101/2020.04.04.20053058v1
https://www.medrxiv.org/content/10.1101/2020.04.15.20065995v2.full.pdf
https://www.medrxiv.org/content/10.1101/2020.04.15.20065995v2.full.pdf
https://www.usatoday.com/story/news/health/2020/04/27/coronavirus-found-air-pollution-particles-preliminary-study-finds/3033646001/
https://www.usatoday.com/story/news/health/2020/04/27/coronavirus-found-air-pollution-particles-preliminary-study-finds/3033646001/
https://www.usatoday.com/story/news/health/2020/04/27/coronavirus-found-air-pollution-particles-preliminary-study-finds/3033646001/
https://www.nejm.org/doi/10.1056/NEJMc2004973
https://www.who.int/docs/default-source/coronaviruse/who-china-joint-mission-on-covid-19-final-report.pdf
https://www.nature.com/articles/s41575-020-0295-7.pdf
https://www.sciencedirect.com/science/article/pii/S1684118220300815
https://www.sciencedirect.com/science/article/pii/S1542356520305267
https://science.sciencemag.org/content/early/2020/03/24/science.abb3221
https://www.nejm.org/doi/10.1056/NEJMc2001737
https://www.cnn.com/2020/04/01/europe/iceland-testing-coronavirus-intl/index.html
https://www.cdc.gov/mmwr/volumes/69/wr/mm6914e1.htm
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2020.25.10.2000180
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2020.25.10.2000180
https://reader.elsevier.com/reader/sd/pii/S1201971220301399?token=2EAD1ABFAD3F7CD7E73E5F20A6473352F4378A9EBBA37EAD21510F0EEB669B024C88B058633C79BB999850A2470C4821
https://www.cdc.gov/mmwr/volumes/69/wr/mm6913e1.htm
https://www.nejm.org/doi/full/10.1056/NEJMoa2008457
https://www.nejm.org/doi/full/10.1056/NEJMoa2008457
https://www.nejm.org/doi/full/10.1056/NEJMe2009758?query=RP
https://wwwnc.cdc.gov/eid/article/26/8/20-1274_article
https://www.nature.com/articles/s41591-020-0869-5
https://www.nap.edu/catalog/25771/rapid-expert-consultation-on-sars-cov-2-survival-in-relation-to-temperature-and-humidity-and-potential-for-seasonality-for-the-covid-19-pandemic-april-7-2020
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2763473
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2763473
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● Evidence for community spread in the U.S. in February: A Northeastern University 
model indicates there may have been tens of thousands of cases of COVID-19 in the U.S. 
by February 2020, long before community spread had been recognized; these findings 
have not yet been published in a peer-reviewed journal. 

● Facemask use by the general public: After considerable debate, the CDC has begun 
recommending voluntary use of cloth face coverings by the public, particularly in areas 
where there is substantial community spread. There is mechanistic evidence to support 
this recommendation, as well as some experimental evidence from the SARS epidemic. 

● New CDC Guidance for Essential Workers Who Have Been Exposed: New CDC 
guidelines indicate that “to ensure continuity of operations of essential functions, CDC 
advises that critical infrastructure workers may be permitted to continue work following 
potential exposure to COVID-19, provided they remain asymptomatic and additional 
precautions are implemented to protect them and the community.” 

● CDC Guidance on Discontinuation of Transmission Precautions: The latest CDC 
guidance indicates that transmission precautions (i.e. quarantine) can be lifted after “at 
least 3 days (72 hours) have passed since recovery defined as resolution of fever without 
the use of fever-reducing medications and improvement in respiratory symptoms (e.g., 
cough, shortness of breath); and, at least 10 days have passed since symptoms first 
appeared.” Alternatively, precautions can be lifted after two consecutive negative RNA 
tests from a respiratory specimen at least 24 hours apart. 

● SARS-CoV-2 detected in blood donations in China: A new research letter found that 
blood donations from asymptomatic donors was positive for the SARS-CoV-2 virus, 
suggesting the potential need for screening of the blood supply. 

 
  

https://covid19.gleamproject.org/
https://covid19.gleamproject.org/
https://www.nytimes.com/2020/04/23/us/coronavirus-early-outbreaks-cities.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/cloth-face-cover.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/cloth-face-cover.html
https://www.ncbi.nlm.nih.gov/pubmed/18042961
https://www.cdc.gov/coronavirus/2019-ncov/community/critical-workers/implementing-safety-practices.html?fbclid=IwAR2ZKdtcKJYQNVPqOCTc2kxc20VQcn-dWBuw9oHz-y2-fG536tWo-dlAAMg
https://www.cdc.gov/coronavirus/2019-ncov/community/critical-workers/implementing-safety-practices.html?fbclid=IwAR2ZKdtcKJYQNVPqOCTc2kxc20VQcn-dWBuw9oHz-y2-fG536tWo-dlAAMg
https://www.cdc.gov/coronavirus/2019-ncov/hcp/disposition-hospitalized-patients.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/disposition-hospitalized-patients.html
https://wwwnc.cdc.gov/eid/article/26/7/20-0839_article
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Section 3: Clinical Care 
 
Clinical Presentation 

● COVID-19 presents similarly to many other viral respiratory infections. 
● In a study of 138 hospitalized patients in Wuhan, initial symptoms were as follows: 

○ Fever in 99% (In another study, however, fever was present in only 44% of 
patients on admission, though 89% experienced fever during the hospitalization). 

○ Fatigue in 70% 
○ Dry cough in 59% 
○ Anorexia in 40% 
○ Myalgias in 35% 
○ Dyspnea in 31% 
○ Sputum production in 27% 

● GI symptoms: Contrary to earlier reports, digestive symptoms including diarrhoea may 
be a symptom in up to 50% of cases (though lower rates have been reported from other 
studies, particularly those from China); patients presenting with GI symptoms may have 
worse outcomes. Recent evidence suggests that digestive symptoms -- including anorexia 
-- may be a common presenting symptom of COVID-19. There is also growing concern 
that fecal-oral transmission may occur, though this remains uncertain. LFT abnormalities 
were present in a third of hospitalized patients in one analysis. 

● Anosmia: A study from Italy reports at least one taste or olfactory disorder in 33% of 
patients with SARS-CoV-2infection. Olfactory and taste disorders (OTDs) are more 
frequent in patients and these symptoms may precede the onset of clinical disease. 
Patients may also experience runny nose and sore throat as well as a loss of smell. The 
American Academy of Otolaryngology Head and Neck Surgery has suggested that 
anosmia be included in testing and self-isolation criteria. 

● Ocular Symptoms: Ocular symptoms may be “relatively common in COVID-19 disease 
and may appear just before the onset of respiratory symptoms.” 

● CDC List 6 New COVID-19 Symptoms: The CDC has added six new symptoms to its 
list to watch for: chills, repeated shaking with chills, muscle pain, headache, sore throat 
and new loss of taste or smell. 

● Ambulatory care: A case series describes the clinical presentation of patients with 
COVID-19 in an ambulatory setting; anxiety-related dyspnea is more common soon after 
infection while COVID-related dyspnea occurs more often several days later. 

● Tool to Predict Disease Severity: A tool has been developed to predict disease severity 
among hospitalized patients with COVID-19. 

 
Diagnostic Testing  

● Testing for COVID-19 involves the reverse transcriptase-PCR, typically utilizing a 
nasopharyngeal sample. 

● Testing with saliva samples: A new study has found that “saliva is a viable and more 
sensitive alternative to nasopharyngeal swabs and could enable at-home 
self-administered sample collection for accurate large-scale SARS-CoV-2 testing.”  

https://jamanetwork.com/journals/jama/fullarticle/2761044
https://www.nejm.org/doi/full/10.1056/NEJMoa2002032
https://gi.org/wp-content/uploads/2020/03/ACG-AJG-Media-Statement-COVID19-Hubei-Pan-et-al-FINAL-03182020.pdf
https://els-jbs-prod-cdn.jbs.elsevierhealth.com/pb/assets/raw/Health%20Advance/journals/ygast/AGA_COVID_GI_Rapid_Review.pdf
https://journals.lww.com/ajg/Documents/COVID_Digestive_Symptoms_AJG_Preproof.pdf?utm_source=yahoo&utm_medium=referral&utm_campaign=in-text-link
https://gi.org/wp-content/uploads/2020/03/ACG-AJG-Media-Statement-COVID19-Hubei-Pan-et-al-FINAL-03182020.pdf
https://www.nature.com/articles/s41575-020-0295-7.pdf
https://www.nature.com/articles/s41575-020-0295-7.pdf
https://www.cghjournal.org/article/S1542-3565(20)30482-1/fulltext
https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciaa330/5811989?mod=article_inline
https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciaa330/5811989?mod=article_inline
https://jamanetwork.com/journals/jamaotolaryngology/fullarticle/2764417
https://www.mayoclinic.org/diseases-conditions/coronavirus/symptoms-causes/syc-20479963
https://www.entnet.org/content/aao-hns-anosmia-hyposmia-and-dysgeusia-symptoms-coronavirus-disease
https://onlinelibrary.wiley.com/doi/full/10.1111/aos.14445
https://onlinelibrary.wiley.com/doi/full/10.1111/aos.14445
https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html
https://els-jbs-prod-cdn.jbs.elsevierhealth.com/pb/assets/raw/Health%20Advance/journals/jmcp/jmcp_ft95_4_8-1586804723267.pdf
https://academic.oup.com/cid/article/doi/10.1093/cid/ciaa443/5820684
https://www.cdc.gov/coronavirus/2019-ncov/lab/index.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Flab%2Frt-pcr-detection-instructions.html
https://www.medrxiv.org/content/10.1101/2020.04.16.20067835v1.full.pdf
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● FDA approved an Abbott Labs point-of-care COVID-19 test, offering results within 
several minutes. 

● FDA has also authorized a home sample collection kit to facilitate testing within the 
home environment. 

● Antibody Test Approved. The FDA authorized the first COVID-19 antibody test on 
April 1, and there are now 12 serology tests approved. Quest and Labcorp are providing 
their own serology testing. The FDA now requires test makers to submit validation data 
within 10 business days from the date they notified the FDA of their validation testing or 
from the date of this policy, whichever is later. 

● There is growing interest in antibody screening tests to identify immune individuals who 
can drive the return to work. However, important questions remain -- which are just 
beginning to be addressed-- regarding the sensitivity, specificity, and positive/negative 
predictive value of antibody testing, as well as whether positive antibodies actually 
indicate immunity. 

● According to one analysis from China, the median duration of IgM detection is 5 days, 
while IgG is detected at a median of 14 days after symptom onset. 

● Criteria for who should be tested remains controversial:  
○ Prioritize patients with serious, unexplained respiratory illness as well as those 

who are symptomatic with contacts of known cases.  
○ Because of the incubation period, experts also highlight that “a negative result 

does not rule out infection, particularly for people with a known exposure [and a] 
positive result in an otherwise well or mildly ill patient does not require urgent 
medical attention but does require isolation …” 

● New California Testing Guidelines: California has released new recommendations, 
which suggest the need for testing among all those who are symptomatic as well as 
asymptomatic healthcare workers/essential employees, residents of congregate living 
facilities, the elderly and those with high risk comorbidities. 

● Actual sensitivities and specificities are not yet available. 
● Nasopharyngeal testing for COVID-19 may have limited sensitivity.  In 1,050 

samples from 205 patients with confirmed COVID-19, samples were positive in only 
72% sputum specimens and 32% pharyngeal swabs while 29% had positive feces. New 
analyses continue to raise concerns about whether negative NP swabs are sufficient to 
clear patients. However, these analyses were conducted in China during an earlier phase 
of the epidemic and testing methods may now be better. According to one paper, “It is 
likely that lower respiratory samples (eg, minibronchial alveolar lavage) are more 
sensitive than a nasopharyngeal swab … it is important to emphasize that, depending on 
the clinical presentation, a negative RT-PCR result does not exclude COVID-19.” 

● False negative test results may lead to a false sense of security, leading to risk of further 
viral spread. 

 
Treatment and Management 
 

Treatment Guidelines 
● For the vast majority of COVID-19 cases, treatment includes supportive care. 

https://www.abbott.com/corpnewsroom/product-and-innovation/detect-covid-19-in-as-little-as-5-minutes.html
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-first-test-patient-home-sample-collection
https://www.fda.gov/media/136622/download
https://www.fda.gov/medical-devices/emergency-situations-medical-devices/emergency-use-authorizations#covid19ivd
https://newsroom.questdiagnostics.com/COVIDTestingUpdates
https://newsroom.questdiagnostics.com/COVIDTestingUpdates
https://www.businesswire.com/news/home/20200427005820/en/LabCorp-COVID-19-Antibody-Tests-Nationwide-Upfront-Out-of-Pocket
https://www.businesswire.com/news/home/20200427005820/en/LabCorp-COVID-19-Antibody-Tests-Nationwide-Upfront-Out-of-Pocket
https://www.fda.gov/news-events/fda-voices/insight-fdas-revised-policy-antibody-tests-prioritizing-access-and-accuracy
https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciaa344/5812996
https://www.washingtonpost.com/health/2020/03/31/coronavirus-serology-blood-tests/
https://academic.oup.com/cid/article/doi/10.1093/cid/ciaa461/5822173
https://academic.oup.com/cid/article/doi/10.1093/cid/ciaa461/5822173
https://www.ncbi.nlm.nih.gov/pubmed/32198501
https://jamanetwork.com/journals/jama/fullarticle/2762951
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/COVID-19/Expanding-Access-to-Testing-Updated-Guidance-on-Prioritization-for-COVID-19-Testing.aspx
https://jamanetwork.com/journals/jama/fullarticle/2762997
https://annals.org/aim/fullarticle/2764036/sars-cov-2-positive-sputum-feces-after-conversion-pharyngeal-samples
https://annals.org/aim/fullarticle/2764036/sars-cov-2-positive-sputum-feces-after-conversion-pharyngeal-samples
https://jamanetwork.com/journals/jama/fullarticle/2764366
https://mayoclinicproceedings.org/pb/assets/raw/Health%20Advance/journals/jmcp/jmcp_ft95_4_4.pdf
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● Hydroxychloroquine/Chloroquine: Early in the pandemic, Hydroxychloroquine was 
suggested as a potential antiviral medication based on the medications’ cellular 
interaction with the virus and in vitro data. 

○ Initial anecdotal evidence suggested the medication helps with pneumonia in 
regards to shortening of disease course and improvement of lung imaging. This 
led to the CDC suggesting the use of Hydroxychloroquine and the FDA enacting 
its emergency use without rigorous clinical trials. This has led to much 
controversy given potential for cardiac complications, prompting medical experts 
to advocate for caution. 

○ Two small non-peer reviewed randomized studies have shown seemingly 
contradictory results. In one study, hydroxychloroquine made no difference in 
regards to fever improvement and negative PCR. In another study, 
hydroxychloroquine showed significant improvement in symptoms and 
pneumonia (by CT scan). 

○ One study failed to demonstrate a benefit among patients hospitalized with an 
oxygen requirement while an open-label RCT involving 150 patients 
demonstrated modest alleviation of symptoms. 

○ A retrospective VA analysis concluded that no clear“evidence that use of 
hydroxychloroquine, either with or without azithromycin, reduced the risk of 
mechanical ventilation in patients hospitalized with Covid-19. An association of 
increased overall mortality was identified in patients treated with 
hydroxychloroquine alone.” 

○ Other studies show drug-related Qtc prolongation, particularly in combination 
with azithromycin, leading to early study termination. 

○ A phase IIb randomized trial of hydroxychloroquine involving 81 patients showed 
that a higher dosage of chloroquine for 10 days was associated with more toxic 
effects and lethality, particularly affecting QTc interval prolongation. 

○ The FDA issued a safety communication cautioning “against use of 
hydroxychloroquine or chloroquine for COVID-19 outside of the hospital setting 
or a clinical trial due to risk of heart rhythm problems.” 

○ Because the data is still unclear, there are several ongoing trials of 
hydroxychloroquine. 

○ Hydroxychloroquine and Azithromycin: A small non-randomized study -- 
which subsequent to publication received an expression of concern from the 
sponsoring society --  has suggested a benefit of combining hydroxychloroquine 
with azithromycin for treating COVID-19. Larger studies are needed to further 
evaluate the safety of combining these meds, as the combination of the two can 
potentiate cardiac complications. 

● HIV protease inhibitors: Lopinavir-Ritonavir (Keletra) is being investigated, but studies 
to date  have failed to show improvement over standard of care. 

● Tocilizumab: While major clinical trials are ongoing, promising data is emerging in 
support of the use of Tocilizumab. A small retrospective study recently published, 
showed those who received Tocilizumab had improvement of symptoms, lung imaging, 
and lab markers with average discharge date of 15 days after administration of the 
medication. This study was limited as it was not randomized but the authors suggest the 

https://academic.oup.com/jac/advance-article/doi/10.1093/jac/dkaa114/5810487
https://academic.oup.com/jac/advance-article/doi/10.1093/jac/dkaa114/5810487
https://www.nature.com/articles/s41421-020-0156-0
https://www.jstage.jst.go.jp/article/bst/14/1/14_2020.01047/_pdf/-char/en
https://www.cdc.gov/coronavirus/2019-ncov/hcp/therapeutic-options.html
https://www.healthaffairs.org/do/10.1377/hblog20200330.265604/full/#.XoNcK-WFQ-w.twitter
https://www.acc.org/latest-in-cardiology/articles/2020/03/27/14/00/ventricular-arrhythmia-risk-due-to-hydroxychloroquine-azithromycin-treatment-for-covid-19
https://annals.org/aim/fullarticle/2764199/use-hydroxychloroquine-chloroquine-during-covid-19-pandemic-what-every-clinician
https://annals.org/aim/fullarticle/2764199/use-hydroxychloroquine-chloroquine-during-covid-19-pandemic-what-every-clinician
http://subject.med.wanfangdata.com.cn/UpLoad/Files/202003/43f8625d4dc74e42bbcf24795de1c77c.pdf
https://www.medrxiv.org/content/10.1101/2020.03.22.20040758v2.full.pdf+html
https://www.medrxiv.org/content/10.1101/2020.04.10.20060699v1
https://www.medrxiv.org/content/10.1101/2020.04.10.20060558v1
https://www.medrxiv.org/content/10.1101/2020.04.16.20065920v1.full.pdf
https://www.medrxiv.org/content/10.1101/2020.04.07.20056424v2
https://jamanetwork.com/journals/jamacardiology/fullarticle/2765631
https://jamanetwork.com/journals/jamacardiology/fullarticle/2765631
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2765499
https://www.fda.gov/media/137250/download
https://www.mediterranee-infection.com/hydroxychloroquine-and-azithromycin-as-a-treatment-of-covid-19/
https://retractionwatch.com/2020/04/06/hydroxychlorine-covid-19-study-did-not-meet-publishing-societys-expected-standard/
https://techcrunch.com/2020/03/19/french-study-finds-anti-malarial-and-antibiotic-combo-could-reduce-covid-19-duration/
https://www.bioportfolio.com/resources/trial/268173/Safety-and-Efficacy-of-Hydroxychloroquine-Associated-With-Azithromycin-in-SARS-CoV2-Virus.html
https://www.bioportfolio.com/resources/trial/268173/Safety-and-Efficacy-of-Hydroxychloroquine-Associated-With-Azithromycin-in-SARS-CoV2-Virus.html
https://www.nejm.org/doi/full/10.1056/NEJMoa2001282
https://www.nejm.org/doi/full/10.1056/NEJMoa2001282
https://marlin-prod.literatumonline.com/pb-assets/products/coronavirus/MEDJ1.pdf
https://www.clinicaltrials.gov/ct2/show/NCT04317092
https://clinicaltrials.gov/ct2/show/NCT04320615
https://www.pnas.org/content/early/2020/04/27/2005615117
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medication may reduce mortality and improve clinical outcomes. Preliminary data from a 
randomized control trial seems to confirm the therapeutic benefit of Tocilizumab, as 
French investigators showed a significant reduction in number of deaths or life support 
interventions when compared to a control group.  

● Other antiviral drugs: Randomized study of two influenza drugs, Favipiravir versus 
Arbidol, in moderate severity patients showed better outcomes with Favipiravir.  

● Remdesivir: Early in the pandemic, anecdotal evidence suggested remdesivir as a 
therapeutic option. This led to clinical trials and compassionate use programs, the latter 
which showed promise. 

○ The first randomized double-blind, placebo-controlled trial recently was 
published with seemingly disappointing results. Investigators, in this 
peer-reviewed study, evaluated 237 patients with severe COVID-19 across 10 
hospitals in China showing no difference in clinical improvement. Authors did 
note, however, a trend toward faster recovery time compared to placebo; this was 
not statistically significant. The study was under-powered which poses a 
challenge for interpretation and makes some question if the findings are 
inconclusive.  

○ Preliminary results from a NIH randomized trial is encouraging. The study 
involved 1063 patients with COVID-19  and showed a median time to recovery of 
11 days with remdesivir vs. 15 days with placebo (P<0.001). There was also a 
nonsignificant trend towards lower mortality with the drug (8.0% with remdesivir 
vs. 11.6% with placebo, P=0.059).  

○ Gilead announced results from their own Phase 3 trial evaluating 5-day vs 10-day 
dosing duration, finding similar improvement in clinical course which suggests 
patients don’t require a long treatment period.  

○ In light of encouraging news, the FDA issued emergency use authorization for the 
drug to be used for severe, hospitalized patients. While this does not constitute 
formal approval, Gilead donated supplies to treat approximately 100,000-200,000 
patients to the federal government. The U.S. government will prioritize regions 
and hospitals to receive the donated medication. 

○ Some caution has been advocated with more clinical trials ongoing  
○ Remdesivir is no longer available via compassionate use but may be obtained via 

an expanded access program. 
● Immunomodulators: Because a cytokine storm may be the catalyst for severe disease, 

clinicians are investigating immunosuppressants.  
○ Tocilizumab (Actemra) targets IL-6 and its potential use has been advocated.  
○ Two major studies are now underway.  
○ In a small retrospective study, Tocilizumab was given to patients with severe or 

critical COVID-19. These patients were found to have improved clinical 
manifestations, lung imaging, and lab markers, with all patients discharged on 
average 15 days after administration of the medication. The authors suggest the 
medication is effective to reduce mortality and improve clinical outcome but more 
rigorous studies are needed.  

○ Promising data for the use of Tocilizumab was recently reported from preliminary 
results of a randomized control trial. French investigators enrolled 129 

https://www.clinicaltrialsarena.com/news/french-early-trial-tocilizumab-covid-19/
https://www.medrxiv.org/content/10.1101/2020.03.17.20037432v2
https://www.nejm.org/doi/10.1056/NEJMoa2001191
https://www.medrxiv.org/content/10.1101/2020.03.09.20032896v1.full
https://www.nih.gov/news-events/news-releases/nih-clinical-trial-remdesivir-treat-covid-19-begins
https://www.nejm.org/doi/full/10.1056/NEJMoa2007016?query=featured_coronavirus
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31022-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31023-0/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31023-0/fulltext
https://www.niaid.nih.gov/news-events/nih-clinical-trial-shows-remdesivir-accelerates-recovery-advanced-covid-19
https://www.gilead.com/news-and-press/press-room/press-releases/2020/4/gilead-announces-results-from-phase-3-trial-of-investigational-antiviral-remdesivir-in-patients-with-severe-covid-19
https://www.gilead.com/news-and-press/press-room/press-releases/2020/4/gilead-announces-results-from-phase-3-trial-of-investigational-antiviral-remdesivir-in-patients-with-severe-covid-19
https://www.cnn.com/2020/05/01/health/remdesivir-fda-authorization/index.html
https://www.cnn.com/2020/05/03/health/us-government-remdesivir-distribution/index.html
https://www.chicagotribune.com/coronavirus/ct-coronavirus-remdesivir-emergency-use-authorization-20200505-ddzrxx6wk5fh5piyak2vpn37ja-story.html
https://www.bloomberg.com/news/articles/2020-04-29/dueling-data-on-would-be-coronavirus-drug-leaves-questions-open
https://www.forbes.com/sites/williamhaseltine/2020/04/30/urging-caution-on-remdesivir/#1263eaae6a6f
https://www.gilead.com/purpose/advancing-global-health/covid-19/remdesivir-clinical-trials
https://www.gilead.com/news-and-press/company-statements/gilead-sciences-statement-on-access-to-remdesivir-outside-of-clinical-trials
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30628-0/fulltext
https://www.sciencedirect.com/science/article/pii/S0924857920301047
https://translational-medicine.biomedcentral.com/articles/10.1186/s12967-020-02339-3
https://www.clinicaltrials.gov/ct2/show/NCT04317092
https://clinicaltrials.gov/ct2/show/NCT04320615
https://www.pnas.org/content/early/2020/04/27/2005615117
https://www.clinicaltrialsarena.com/news/french-early-trial-tocilizumab-covid-19/
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hospitalized COVID-19 patients with moderate or severe pneumonia and showed 
Tocilizumab led to significantly reduced number of deaths or life support 
interventions when compared to a control group. More research needed to validate 
these findings and explore the medication’s potential side effects. 

● Convalescent serum: In response to new encouraging but small and uncontrolled 
studies, the FDA has approved convalescent serum for COVID-19 treatment under an 
emergency Investigational New Drug (IND) application. Not all studies of convalescent 
plasma have been favorable, however. 

● Blood purification device: Despite limited data, the FDA issued an emergency use 
authorization for a blood purification device that filters inflammatory mediators. 

 
 

Expert Recommendations on Treatment 
● ATS Guidelines: ATS recognizes the lack of empirical evidence to guide COVID-19 

management. In light of ongoing daily new casese, ATS offers guidance based on scarce 
direct evidence, indirect evidence, and clinical observations.  Their main points are: 

○ Hydroxychloroquine: Reserved for hospitalized patients with evidence of 
pneumonia, on a case-by-case basis, with shared decision making with the patient. 

○ Lopinavir/ritonavir- For hospitalized patients with evidence of pneumonia, no 
suggestion either for or against treatment. 

○ Remdesivir- For hospitalized patients with evidence of pneumonia, no suggestion 
either for or against treatment. 

○ Tocilizumab-  For hospitalized patients with evidence of pneumonia, no 
suggestion either for or against treatment. 

○ Systemic corticosteroids: For hospitalized patients with evidence of pneumonia, 
no suggestion either for or against treatment. 

● IDSA Guidelines: The IDSA issued evidence-based treatment guidelines for COVID-19. 
In general, the guidelines emphasized the importance of recruiting patients into clinical 
trials to better determine safety and efficacy of available treatments. Specific 
recommendations include: 

○ HQ/chloroquine +/- azithromycin may be considered in context of a clinical trial 
○ Lopinavir/ritonavir may be considered in context of a clinical trial 
○ Recommends AGAINST steroids for patients admitted with pneumonia 
○ Recommends steroids for patients admitted with ARDS in context of clinical trial 
○ Recommends tocilizumab for admitted patients only in context of a trial 
○ Recommends convalescent plasma in context of clinical trial 

● NIH Treatment Guidelines: The NIH has released COVID-19 treatment guidelines. The 
guidelines do not recommend any specific antiviral or immunomodulatory drug treatment 
for COVID-19 disease outside of a research setting, nor for pre- or post-exposure 
prophylaxis; the group recommends against systemic steroids for patients who are 
mechanically ventilated who don’t have ARDS; the guidelines do recommend low-dose 
steroids for patients with refractory shock. 

 
 

Management Guidelines 

https://www.pnas.org/content/early/2020/04/02/2004168117
https://jamanetwork.com/journals/jama/fullarticle/2763983?appId=scweb
https://www.fda.gov/vaccines-blood-biologics/investigational-new-drug-ind-or-device-exemption-ide-process-cber/investigational-covid-19-convalescent-plasma-emergency-inds
https://academic.oup.com/jid/advance-article/doi/10.1093/infdis/jiaa228/5826985
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-blood-purification-device-treat-covid-19
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-blood-purification-device-treat-covid-19
https://www.thoracic.org/about/newsroom/press-releases/journal/2020/ats-publishes-new-guidance-on-covid-19-management.php
https://www.idsociety.org/practice-guideline/covid-19-guideline-treatment-and-management/
https://covid19treatmentguidelines.nih.gov/introduction/
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● Chest Imaging for COVID: An international consensus statement concludes that routine 
chest imaging is not indicated for those with mild symptoms and should be reserved for 
those with worsening respiratory status, regardless of their COVID-19 test results. 

● Management recommendations for MI amidst COVID: Recommendations highlight 
special considerations to ensure infection control for patients and staff. 

● Venous Thromboembolism Prevention: Literature continues to emerge highlighting the 
VTE risk in COVID-19 patients. In one Chinese study, the incidence of VTE was high in 
ICU patients and potentially related to poor prognosis. In a retrospective French study, a 
high incidence of VTE in ICU led to suggestions of systematic screening of VTE and 
therapeutic anticoagulation in severe cases. Studies like these have led many to advocate 
for close attention to VTE risk in COVID-19 patients. The American Society of 
Hematology has attempted to issue some guidance and some institutions have created 
their own management algorithms for VTE prevention and treatment. 

● NSAIDS: Because NSAIDs may upregulate ACE2, some have questioned their safety in 
patients with COVID-19. While some organizations are calling for further evaluation, the 
WHO doesn’t recommend avoiding NSAIDs. 

● ACEIs/ARBs: Early in the pandemic, concerns were raised about ACEIs/ARBs, which 
prompted the ACC/AHA and other medical experts to advocate for continuation of these 
agents and to caution against discontinuation of proven therapies.  

○ A retrospective, single-center case series evaluated 1178 COVID-19 hospitalized 
patients, focusing on the 362 patients with hypertension and found no difference 
between those taking ACEIs/ARBs and those who did not in regards to severity of 
disease and risk of death.  

○ A retrospective, multi-center study looked at 1128 patients with hypertension and 
COVID-19, finding those on ACEIs/ARBs actually had a lower mortality rate 
than those not on the medications.  

○ A large observational study spanning multiple  countries and including 8910 
patients showed no association between ACEIs/ARBs with mortality.  

○ Another population-based case-control study of 6272 patients showed no 
evidence that ACEIs/ARBs affect the risk of COVID-19. 

○ There are now clinical trials further investigating ACEIs/ARBs and their role in  
COVID-19.  

● Adjunct Care: In the absence of FDA approved treatment for COVID-19, a number of 
existing medications have been suggested to be repurposed for the management of 
COVID-19. 

○ Statins: Due to its anti-inflammatory properties, statins have been suggested for 
respiratory illness. Early observational data suggested a trend toward better 
outcomes for those with Pneumonia and Influenza. As such, statins were 
suggested for MERs. Because statins increase ACE2 receptors, its therapeutic 
potential in COVID-19 has been proposed. Despite no clinical evidence to suggest 
its use, many institutions are utilizing statins. Cardiologists have weighed in, 
suggesting the continuation of statins for those with atherosclerotic cardiac 
disease or diabetes and consideration of initiating if COVID-19 patients have 
cardiac injury. If patients are not on a statin as an outpatient, then it is unclear if 

https://pubs.rsna.org/doi/10.1148/radiol.2020201365
https://onlinelibrary.wiley.com/doi/epdf/10.1002/ccd.28946
https://onlinelibrary.wiley.com/doi/10.1111/jth.14830
https://onlinelibrary.wiley.com/doi/10.1111/jth.14830
https://www.ncbi.nlm.nih.gov/pubmed/32320517
https://www.thelancet.com/journals/lanhae/article/PIIS2352-3026(20)30109-5/fulltext
https://www.hematology.org/covid-19/covid-19-and-vte-anticoagulation
https://www.hematology.org/covid-19/covid-19-and-vte-anticoagulation
https://www.massgeneral.org/assets/MGH/pdf/news/coronavirus/guidance-from-mass-general-hematology.pdf
https://www.jwatch.org/na51115/2020/03/18/ace2-sars-cov-2-receptor-required-cell-entry
https://www.cnn.com/2020/03/16/health/coronavirus-ibuprofen-french-health-minister-scn-intl-scli/index.html
https://www.ema.europa.eu/en/news/ema-gives-advice-use-non-steroidal-anti-inflammatories-covid-19
https://www.sciencealert.com/who-recommends-to-avoid-taking-ibuprofen-for-covid-19-symptoms
https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(20)30116-8/fulltext
https://www.acc.org/latest-in-cardiology/articles/2020/03/17/08/59/hfsa-acc-aha-statement-addresses-concerns-re-using-raas-antagonists-in-covid-19
https://www.acc.org/latest-in-cardiology/articles/2020/03/17/08/59/hfsa-acc-aha-statement-addresses-concerns-re-using-raas-antagonists-in-covid-19
https://www.nejm.org/doi/full/10.1056/NEJMsr2005760
https://jamanetwork.com/journals/jamacardiology/fullarticle/2765049
https://jamanetwork.com/journals/jamacardiology/fullarticle/2765049
https://www.ahajournals.org/doi/10.1161/CIRCRESAHA.120.317134
https://www.nejm.org/doi/full/10.1056/NEJMoa2007621?query=featured_home
https://www.nejm.org/doi/full/10.1056/NEJMoa2006923?query=recirc_curatedRelated_article
https://www.nejm.org/doi/full/10.1056/NEJMoa2006923?query=recirc_curatedRelated_article
https://clinicaltrials.gov/ct2/show/NCT04312009
https://clinicaltrials.gov/ct2/show/NCT04330300
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2104700/pdf/729.pdf
https://www.bmj.com/content/342/bmj.d1642
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0008087
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4542194/
https://mbio.asm.org/content/mbio/11/2/e00398-20.full.pdf
https://mbio.asm.org/content/mbio/11/2/e00398-20.full.pdf
https://accpjournals.onlinelibrary.wiley.com/doi/epdf/10.1002/phar.2397
https://www.massgeneral.org/assets/MGH/pdf/news/coronavirus/covid-19_domID_statin.pdf
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there is a role in initiating the medication, but some have suggested to initiate if at 
increased risk for clincal atherscolertic cardiovascular disease. 

○ Zinc: Over the years Zinc has been reported to have antiviral effects. Animal 
studies with the Avian Influenza showed promise and in vitro studies showed an 
ability to reduce viral replication in SARS. Refined research has been mixed on 
the use of Zinc in treating patients with respiratory illnesses. To date there is no 
research on the use of Zinc with COVID-19. Despite weak clinical evidence, Zinc 
has been suggested as an adjunct in the management of COVID-19. A clinical 
trial combining Zinc with Hydroxychloroquine is currently being investigated. 

 
Intensive Care Unit (ICU) 

● The ICU lies on a continuum of care (community, outpatient, inpatient 
ward/telemetry/ICU, discharge or death). Prevention and treatment in one part of the 
continuum have effects throughout the continuum with implications for resource 
availability. 

● Useful overviews in: JAMA; Internet Book of Critical Care; Cochrane review. 
● Risks factors for hospitalization and critical illness: An analysis from New York 

reports that “age and comorbidities are powerful predictors of hospitalization; however, 
admission of oxygen impairment and markers of inflammation are most strongly 
associated with critical illness.” 

● Obesity a risk factor for severe disease: Studies from NYU and France show higher 
rates of ICU admittance of obese patients. CDC now lists severe obesity as a risk factor. 

● Common complications include: 
○ Acute Respiratory Distress Syndrome (ARDS) diffuse alveolar damage, 

pneumocytes with viral cytopathic effect implying direct viral damage. 
○ Cerebrovascular complications: There are increasing reports of cerebrovascular 

complications of COVID-19, including among younger individuals.  
○ New study shows incidence of venous thromboembolism (VTE) amongst 

COVID-19 patients with severe pneumonia is 25%; another study highlights the 
need for early surveillance and screening for VTE in hospitalized patients. 

○ Cytokine storm syndrome which is a dysregulated hyperinflammatory response to 
the viral pathogen. 

○ Cardiomyopathy and arrhythmias which can occur late, may be multifactorial in 
etiology. 

○ Neurologic complications may include encephalopathy, agitation/confusion and 
corticospinal tract signs. 

● Clinical markers include: elevated C-reactive protein and ferritin 
● Current management largely involves supportive care: 

○ Invasive Ventilation/Personal Protective Equipment 
○ ARDSnet lung protective ventilation protocol  
○ Conservative fluid resuscitation, Early vasoactive support.  
○ Prone Positioning  

■ A recent small study has shown the potential benefit of prone positioning 
for ventilated COVID-19 patients with ARDS. 

https://www.acc.org/latest-in-cardiology/articles/2020/03/18/15/09/is-there-a-role-for-statin-therapy-in-acute-viral-infections-covid-19
https://journals.sagepub.com/doi/abs/10.1177/095632020701800302
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2973827/pdf/ppat.1001176.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5418896/pdf/10.1177_2054270417694291.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7045205/pdf/bmjopen-2019-031662.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7074432/
https://www.thelancet.com/action/showPdf?pii=S0140-6736%2820%2930305-6
https://clinicaltrials.gov/ct2/show/NCT04326725
https://clinicaltrials.gov/ct2/show/NCT04326725
https://covid19.healthdata.org/united-states-of-america
https://covid19.healthdata.org/united-states-of-america
https://jamanetwork.com/journals/jama/fullarticle/2762996
https://emcrit.org/ibcc/covid19/
https://www.cochranelibrary.com/collections/doi/SC000039/full
https://www.medrxiv.org/content/10.1101/2020.04.08.20057794v1
https://academic.oup.com/cid/article/doi/10.1093/cid/ciaa415/5818333
https://onlinelibrary.wiley.com/doi/10.1002/oby.22831
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/groups-at-higher-risk.html
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2763184
https://www.nejm.org/doi/full/10.1056/NEJMc2009787
https://onlinelibrary.wiley.com/doi/abs/10.1111/jth.14830
https://onlinelibrary.wiley.com/doi/abs/10.1111/jth.14869
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30628-0/fulltext
https://link.springer.com/article/10.1007/s00134-020-05991-x
https://www.nature.com/articles/s41569-020-0360-5.pdf
https://www.nature.com/articles/s41569-020-0360-5.pdf
https://www.nejm.org/doi/full/10.1056/NEJMc2008597
https://link.springer.com/article/10.1007%2Fs00134-020-05991-x
https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(20)30127-2/fulltext
https://www.apsf.org/wp-content/uploads/news-updates/2020/apsf-coronavirus-airway-management-infographic.pdf
http://www.ardsnet.org/files/ventilator_protocol_2008-07.pdf
https://www.atsjournals.org/doi/abs/10.1164/rccm.202003-0527LE
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■ Prone positioning in non-ventilated patients with moderate ARDS (non 
COVID in a recent paper) supported by high flow O2 or NIV reduced 
need for intubation 

■ Increasing use of prone positioning in the non-ventilated patient - 
management guidelines including useful flow chart 

● Considerations for extracorporeal membrane oxygenation (ECMO) 
● Resources from European ICU including papers and blogs from Italian ICUs 
● Published resources: 

○ JAMA paper (4/6/2020) from Italy: baseline characteristics and outcomes  
○ JAMA paper (3/19/2020) from 21 ICU patients in Washington State 
○ NEJM case series (3/30/2020) from Seattle of ICU patients 

● Guidelines include: 
○ “Surviving Sepsis campaign” guidelines for management of the adult ICU patient 

with COVID  (3/27/2020) 
○ JAMA Clinical Guidelines Synopsis (3/26/2020) 

● Interviews with: 
○ Maurizio Cecconi (EICSM) from Italian centers: practice PPE before you need to 

do it in real life and ICU management - JAMA interview (3/16/2020) 
○ Derek Angus - Update on Critical Care management: JAMA interview (4/1/2020) 

 
Prognosis and Outcomes 

● Prognostic indicators: Models are being developed to assist in predicting disease 
severity and mortality.  

○ Elderly Age and Comorbidities: A review article of 53,000 patients found that 
the strongest predictors of disease severity were age ≥50, smoking, and 
co-morbidities, particularly CKD, COPD, and cerebrovascular disease. Age >60, 
CVA, HTN, and DM were found to be independent prognostic factors for  death. 
Another review article, found elderly male patients were more likely to develop 
into critically ill patients. In a single-center, cross-sectional analysis, elderly age 
(age >65)  and heart failure were strong risk factors for hospitalization. 

○ Obesity a risk factor for severe disease: Studies from NYU and France show 
higher rates of ICU admittance of obese patients. CDC now lists severe obesity as 
a risk factor.  

○ Lab Data: Elevated D-dimer on admission has been found to be both a predictor 
of severity and mortality. Elevated CRP has been found to be associated with 
severe COVID-19. Lymphopenia may also indicate disease severity.  

● Morbidity Data for U.S. Patients: CDC data continue to suggest that older patients with 
comorbidities are more likely to develop COVID-19 complications, though younger, 
healthy patients can experience serious illness: “The percentage of COVID-19 patients 
with at least one underlying health condition or risk factor was higher among those 
requiring intensive care unit (ICU) admission (78%) and those requiring hospitalization 
without ICU admission (71%) than that among those who were not hospitalized (27%).” 
A CDC report also found that case-fatality percentages increased with increasing age 
with the highest percentages (6%–27%) among adults aged ≥85 years. 

https://ccforum.biomedcentral.com/articles/10.1186/s13054-020-2738-5
https://emcrit.org/wp-content/uploads/2020/04/2020-04-12-Guidance-for-conscious-proning.pdf
https://emcrit.org/wp-content/uploads/2020/04/2020-04-12-Guidance-for-conscious-proning.pdf
https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(20)30121-1/fulltext
https://www.esicm.org/resources/coronavirus-public-health-emergency/
https://www.esicm.org/resources/coronavirus-public-health-emergency/
https://jamanetwork.com/journals/jama/fullarticle/2764365
https://jamanetwork.com/journals/jama/fullarticle/2763485
https://www.nejm.org/doi/full/10.1056/NEJMoa2004500?query=featured_coronavirus
https://journals.lww.com/ccmjournal/Abstract/onlinefirst/Surviving_Sepsis_Campaign__Guidelines_on_the.95707.aspx
https://jamanetwork.com/journals/jama/fullarticle/2763879?resultClick=1
https://www.youtube.com/watch?v=TKS1pahoPRU
https://www.youtube.com/watch?v=c7s3fS6RTlQ
https://www.bmj.com/content/369/bmj.m1328
https://www.medrxiv.org/content/10.1101/2020.03.17.20037572v1
https://www.medrxiv.org/content/10.1101/2020.03.30.20047415v1
https://www.medrxiv.org/content/10.1101/2020.04.08.20057794v1
https://www.medrxiv.org/content/10.1101/2020.04.08.20057794v1
https://academic.oup.com/cid/article/doi/10.1093/cid/ciaa415/5818333
https://onlinelibrary.wiley.com/doi/10.1002/oby.22831
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/groups-at-higher-risk.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/groups-at-higher-risk.html
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30566-3/fulltext
https://www.ncbi.nlm.nih.gov/pubmed/32306492
https://www.medrxiv.org/content/10.1101/2020.03.17.20037572v1
https://www.nature.com/articles/s41392-020-0148-4
https://www.cdc.gov/mmwr/volumes/69/wr/mm6913e2.htm
https://www.cdc.gov/mmwr/volumes/69/wr/mm6912e2.htm
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● Illness severity varies considerably. In China, mortality rates have been reported ranging 
from 0.7% (other areas in China) vs 5.8% (Wuhan). 

● COVID in the Kaiser Population: In a cohort analysis of more than 9.5 million Kaiser 
members, the cumulative incidence of a COVID-related hospitalization ranged from 
10.6-12.4 per 100,000 (depending on the region); among hospitalized patients, 41.9% 
required ICU care the mortality rate was 17.8%; the effective reproductive number 
dropped substantially from March 1-20 in conjunction with social distancing. 

● Distribution of China’s Cases (n=72,134): 
○ Mild (no or mild pneumonia): 81% 
○ Severe disease (dyspnea, hypoxia, or >50 % lung involvement on imaging): 14% 
○ Critical disease (respiratory failure, shock, or multiorgan dysfunction): 5%. 

 

● Hospitalized Patients: 
○ 10-20% admitted to ICU 
○ 3-10% require intubation 

 

● Case Fatality Rate 
○ Overall: 2.2%; median age of deaths: 75 years (as of Jan 25, 2020)  
○ Time from onset of symptoms to death: 6-41 days, Median: 14 days, shorter for 

those greater than 70 
 
Immunity 

● It is not clear whether those who have previously been infected can be reinfected. “Other 
coronaviruses demonstrate evidence of reinfection [but] this usually does not happen for 
many months or years.” 

● A WHO scientific brief has concluded that “there is currently no evidence that people 
who have recovered from COVID-19 and have antibodies are protected from a second 
infection … there is not enough evidence ... to guarantee the accuracy of an ‘immunity 
passport’ or ‘risk-free certificate.’” 

● There does seem to be immunity in other primates. 
 
Pediatric Populations 

● Prevalence and Clinical Course 
○ CDC data from Feb 12–April 2, 2020 reported 2,572 (1.7%) of 149,760 lab 

confirmed COVID-19 cases in the U.S. were aged <18 years (median 11 years) 
but had limited data on clinical course; confirmed it was generally mild. 

○ Among 2,143 Chinese children with likely COVID-19, few developed severe 
infection: 

■ 55% asymptomatic-mild (4% asymptomatic), 39% moderate (pneumonia, 
dry cough, fever, lung lesions), 5% severe (fever, cough, GI symptoms, 
shortness of breath, decreased oxygen saturation), and 0.6% critical 
(respiratory failure, heart failure, multi-organ dysfunction) 

■ Infants (<1 year) are more likely to have severe infection (10.6%).  

https://www.who.int/docs/default-source/coronaviruse/who-china-joint-mission-on-covid-19-final-report.pdf
https://www.medrxiv.org/content/10.1101/2020.04.12.20062943v1
https://jamanetwork.com/journals/jama/fullarticle/2762130
https://www.nejm.org/doi/full/10.1056/NEJMoa2002032
https://www.sciencedirect.com/science/article/pii/S0896841120300469?via%3Dihub
https://jamanetwork.com/journals/jama/fullarticle/2764366
https://jamanetwork.com/journals/jama/fullarticle/2764366
https://jamanetwork.com/journals/jama/fullarticle/2764366
https://www.who.int/news-room/commentaries/detail/immunity-passports-in-the-context-of-covid-19
https://www.biorxiv.org/content/10.1101/2020.03.13.990226v1.full.pdf
https://www.cdc.gov/mmwr/volumes/69/wr/pdfs/mm6914e4-H.pdf
https://pediatrics.aappublications.org/content/pediatrics/early/2020/03/16/peds.2020-0702.full.pdf
https://pediatrics.aappublications.org/content/pediatrics/early/2020/03/16/peds.2020-0702.full.pdf
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○ Characteristics of a  cohort of 100 Italian children seen in the emergency room 
were compared to cohorts from China and US, fewer had moderate/severe disease  

○ An alert from the UK Paediatric Intensive Care Society notes a rare multi-system 
inflammatory syndrome in COVID-19 infected children (features of toxic shock 
and atypical Kawasaki disease). 

● Transmission  
○ In a study of 391 SARS-CoV-2 cases and 1,286 close contacts, children were as 

likely to be infected as adults <50-60 infected (attack rate 7.4% for 0-9 yo vs 9.4 
for 50-59). 

○ Children mostly infected by household and child-to-child transmission. 
○ Fecal-oral transmission may be possible based on studies in children and fecal 

shedding may persist weeks after respiratory infection has resolved - concern for 
school-based transmission.  

● Overview and Recommendations 
○ A systematic review of SARS CoV2 in 1,065 children from 18 studies in China 

and Singapore. Main symptoms: fever, dry cough years. Mild respiratory 
symptoms except one 13 month-old, Vomiting reported in 2 studies. 

○ Recommendations for COVID-19 in children by severity of disease. 
○ CDC resources regarding children and COVID-19. 
○ The American Academy of Pediatrics issued an initial guidance on the care of 

newborns of COVID-19 mothers that varies based on access to testing and PPE 

 
Pregnant Women and Breastfeeding 

● Clinical course and management of pregnant women 
○ Among 118 pregnant women with Covid-19 in Wuhan, 92% had mild disease and 

21% of deliveries were premature. The authors conclude that COVID-19 may be 
less severe than flu for pregnant women. 

○ Comparison of 28 pregnant and 54 reproductive age women, shows similar 
clinical course: severity of disease (OR=0.73, 95% CI=0.08-5.15; p = 0.76), 
virus clearance time (HR=1.16, 95% CI=0.65-2.01; p = 0.62). None of 23 
neonates infected. 

○ Recommendations for the care of pregnant women: flowchart of steps in care. 
○ In areas of high COVID-19 prevalence such as New York City, universal 

screening of women admitted for delivery is recommended due to frequent 
asymptomatic infection. 

● Birth outcomes 
○ Preterm delivery in ~50% of pregnant women (n=32) hospitalized with 

COVID-19.  
○ Similar coronavirus infections (MERS, SARS) found increased fetal loss for first 

term infection and also observed increased preterm birth for later infection. 
● Maternal-child transmission  

○ Among 6 babies delivered by C-section to women with COVID-19, all had 
anti-COVID antibodies (IgG) and two had IgM (which does not usually cross the 
placenta), raising concern about transplacental infection.  

https://www.nejm.org/doi/full/10.1056/NEJMc2007617?query=RP
https://picsociety.uk/wp-content/uploads/2020/04/PICS-statement-re-novel-KD-C19-presentation-v2-27042020.pdf
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https://www.medrxiv.org/content/10.1101/2020.03.03.20028423v3
https://www.nature.com/articles/s41591-020-0817-4#citeas
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https://www.sciencedirect.com/science/article/pii/S1684118220300815
https://jamanetwork.com/journals/jamapediatrics/fullarticle/2765169
https://link.springer.com/article/10.1007/s12519-020-00343-7#citeas
https://www.cdc.gov/coronavirus/2019-ncov/prepare/children.html
https://downloads.aap.org/AAP/PDF/COVID%2019%20Initial%20Newborn%20Guidance.pdf
https://www.nejm.org/doi/full/10.1056/NEJMc2009226?query=RP
https://www.ijidonline.com/article/S1201-9712(20)30280-0/fulltext
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30157-2/fulltext
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https://www.nejm.org/doi/full/10.1056/NEJMc2009316
https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1002/uog.22014
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https://jamanetwork.com/journals/jama/fullarticle/2763854?resultClick=1
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○ However small studies (N=19) report no maternal-child COVID-19 transmission 
to newborns. 

● Management  
○ American Academy of Pediatrics has issued recommendations for the care of 

infants delivered by COVID-19 positive or suspect mothers including bath after 
birth, protective clothing for health care workers 

● Breastfeeding 
○ CDC recommendations: Breastfeeding women with or suspected to have 

COVID-19 are recommended to express milk and feed the infant by someone who 
is healthy.  

○ WHO recommendations: Breastfeeding with precautions (hand washing, 
masking) but not to breastfeed if severely ill.  

 
The Elderly 

● Experience worldwide shows increasing case fatality rates with increasing age, especially 
over 60 years. Comorbidities further increase the risk of death. 

● General resources 
○ CDC resources for and about elderly  
○ CDC guidance for retirement communities. 

● Mortality rate by age  
○ Mortality for persons >59 yrs in Wuhan was 5.1 times that of persons 30-59 years 
○ Among 191 hospitalized adults, 54 decedents were older with mean age 69 vs 52 

years for discharged survivors. Adjusted odds of death rose by 10% per year of 
age (p=0.004). 

○ Among 1,625 deaths in Italy: mean age 81+ years and 2/3 had diabetes, 
cardiovascular disease, cancer, or smokers.  The case fatality rate among persons 
<60 was 1% or less versus 8% for 70-79 and 20% for 80+ years.  

○ Among 5,700 patients hospitalized with COVID-19 in New York, 553 (9.7%) 
died (of these 75.8% >65); 2,081 (36.5%) discharged alive (32.5% were >65); 
3,066 (53.8%) still hospitalized (48.5% were  >65). 

○ Among 388 inpatients with COVID-19 in Italy (median age 66 years) the odds of 
mortality increased by 10%/year of age (Lodigiani C, Iapichino G, Carenzo L, et 
al. Venous and arterial thromboembolic complications in COVID-19 patients 
admitted to an academic hospital in Milan, Italy. 2020 Apr 23]. Thromb Res. 
2020;191:9-14. 

● Comorbidities 
○ CDC study of 7,162 COVID-19 cases found that 71% of 1,037 hospitalized and 

78% of 378 in ICU had 1+ comorbidity vs 27% of 5,143 not hospitalized 
(commonly diabetes, cardiovascular, and chronic lung disease).  

○ A CDC report found that “among COVID-19–associated hospitalizations in older 
adults, nearly 90% had one or more underlying medical conditions.”  

○ Comorbid cardiovascular disease increases risk of death (acute coronary 
syndrome due to inflammation, depressed myocardial function, arrhythmias)  

https://link.springer.com/article/10.1007/s11684-020-0772-y
https://downloads.aap.org/AAP/PDF/COVID%2019%20Initial%20Newborn%20Guidance.pdf
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/pregnancy-breastfeeding.html
http://www.emro.who.int/nutrition/nutrition-infocus/breastfeeding-advice-during-covid-19-outbreak.html
https://www.cdc.gov/coronavirus/2019-ncov/specific-groups/high-risk-complications/older-adults.html
https://www.cdc.gov/coronavirus/2019-ncov/community/retirement/index.html
https://www.nature.com/articles/s41591-020-0822-7.pdf
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30566-3/fulltext#tbl3
https://jamanetwork.com/journals/jama/fullarticle/2763667?guestAccessKey=1bb382f2-4794-4bf8-b4eb-04373fe266be&utm_source=silverchair&utm_medium=email&utm_campaign=article_alert-jama&utm_term=mostread&utm_content=olf-widget_03272020
https://jamanetwork.com/journals/jama/fullarticle/2765184
https://www.cdc.gov/mmwr/volumes/69/wr/mm6913e2.htm#T1_down
https://www.cdc.gov/mmwr/volumes/69/wr/mm6915e3.htm
https://www.cebm.net/global-covid-19-case-fatality-rates/
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○ Out of hospital cardiac death increased in Lombardy, Italy by 58% in 
2/21/2020-3/21/20 compared the same month in 2019; 103 likely had COVID, 
contributing to increase; mean age 77 years at death. 

○ In >400 hospitalized patients in Wuhan, 20% had cardiac injury with elevated 
cardiac biomarkers (e.g., HStroponin), older in age (mean 74 years vs 60 years), 
and amongst those with cardiac injury, 50% died.  

○ Among 5 patients with COVID-19 complicated by Guillain-Barre syndrome, 3 
patients were 60+ years of age.  

○ Among 362 hospitalized patients with COVID-19 (median age 66), 7.7% had a 
venous or arterial thromboembolic event (Lodigiani C, Iapichino G, Carenzo L, et 
al. Venous and arterial thromboembolic complications in COVID-19 patients 
admitted to an academic hospital in Milan, Italy. 2020 Apr 23]. Thromb Res. 
2020;191:9-14) 

● Predictors of mortality 
○ A nomogram to predict inpatient mortality based on 1,590 patients with 

COVID-19: age 75 or older (hazard ratio [HR]: 7.86, 95% CI: 2.44 to 25.35), age 
65 - 74 (HR: 3.43, 95% CI: 1.24 to 9.5), coronary heart disease (HR: 4.28, 95% 
CI: 1.14 to 16.13), cerebrovascular disease (HR: 3.1, 95% CI: 1.07 to 8.94) 
dyspnea (HR: 3.96, 95%CI:1.42-11), and laboratory measures.  

● Challenges in specific settings 
○ Long-term care facilities have been an epicenter of COVID-19 infection, 

morbidity, and mortality.  
○ Poor outcomes from ICU care: Among 1,689 patients (median age 64 years) 

admitted to the ICU with an outcome reported, 51% died after an average of 6 
days (ICNARC report, 10 April 2020).  

○ Limited ventilator supply may restrict use to younger patients. 
○ Acute kidney disease with COVID-19 is placing demands on limited dialysis 

units and dialysis units are at risk for spread of infection.  
● Social issues 

○ Recommendations to assist older, isolated persons living at home.  
○ Despite the increased risks among the elderly, another study found that “many 

adults with comorbid conditions lacked critical knowledge about COVID-19 and, 
despite concern, were not changing routines or plans.” 

Palliative Care and Ethical Considerations  
Ethical Concerns: 

● Learning from the past  
○ WHO and CDC developed ethical guidance for Pandemic Influenza 
○ Society of Critical Care Medicine’s Ethics of Outbreaks Position Statements on 

Therapies, Treatment Limitations, Duty to Treat, and Family-Centered Care 
○ AMA’s Code of Medical Ethics: Guidance in a Pandemic 

● Decision-making for limited resources 
○ With limited ventilator resources, a volunteer committee of respected clinicians 

and leaders can assist in decision-making for withdrawing ventilator support, 

https://www.nejm.org/doi/full/10.1056/NEJMc2010418?query=TOC
https://jamanetwork.com/journals/jamacardiology/fullarticle/2763524
https://www.nejm.org/doi/full/10.1056/NEJMc2009191
https://journal.chestnet.org/article/S0012-3692(20)30710-8/pdf
https://www.nejm.org/doi/full/10.1056/NEJMoa2005412
https://www.icnarc.org/Our-Audit/Audits/Cmp/Reports
https://www.nejm.org/doi/full/10.1056/NEJMp2005492
https://cjasn.asnjournals.org/content/early/2020/04/13/CJN.03750320
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2764748
https://annals.org/aim/fullarticle/2764612/awareness-attitudes-actions-related-covid-19-among-adults-chronic-conditions
http://www.who.int/csr/resources/publications/WHO_CDS_EPR_GIP_2007_2c.pdf
http://www.cdc.gov/od/science/integrity/phethics/panFlu_Ethic_Guidelines.pdf
https://www.sccm.org/getattachment/33e83740-483a-466f-aa1c-8a7d065bf84d/Ethics-of-Outbreaks-Position-Statement
https://www.ama-assn.org/delivering-care/ethics/ama-code-medical-ethics-guidance-pandemic
https://www.nejm.org/doi/full/10.1056/NEJMp2005689
https://www.nejm.org/doi/full/10.1056/NEJMp2005689
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communicating with families, and empowering palliative care to intervene to 
buffer clinicians, providing symptom management and family support. 

○ 6 recommendations regarding allocation of resources during pandemic to include 
maximizing benefits of resources; prioritizing care for front-line healthcare 
workers; not to allocate based on a first-come, first-serve basis; respond quickly 
to evidence; recognize research participation; and applying same principles to 
COVID and non-COVID patients. 

○ Italy’s SIAARTI’s Ethics Section: Recommendations for intensive care 
treatments to aid in provider moral distress, transparency, and allocation of scarce 
resources. 

○ In 2019, a framework was developed to guide statewide allocation of scare 
ventilators during disaster. 

○ In the setting of mask shortages, experts have highlighted the role of government 
officials in discouraging hoarding 

○ AMA’s recommendations for fair access to resources 
○ ACS’s ethical framework recommended use of mortality prediction tools 

● Balancing disease control, economic damage, and civil liberties 
● Proposed ethical framework for healthcare institutions during COVID-19 pandemic 

manages uncertainty with planning, safeguarding communities, and guiding practice. 
● Health Equity: A report highlights that providing high quality care for vulnerable 

patients globally is both ethical and necessary to ensure Americans’ health. Ensuring 
access to technology  for marginalized populations during social isolation.  

● Alleviation of suffering: Pandemics amplify suffering with physical, existential, 
financial and social instability.In Italy, ethical concerns have arisen regarding patients 
dying alone in hospitals without family or palliative care.  Symptom management 
including sedation to unconsciousness.  

● Research considerations: Pressures of a crisis, may lead to reliance on anecdotes over 
evidence-based approaches. Ethical commencement and completion of a controlled trial 
also requires “no treatment preference.” Recommendations that studies on COVID be 
considered highly sensitive and protect the wellbeing of participants.  

● Managing radical redesign: “One size fits all” management approach to patient care 
may not be in the best interest of non-COVID patients 

● Students graduating early to enhance workforce requires safe, ethically sound practice 
● Responsible prescribing recommendations 
● Providing remote care responsibilities 
● Further AMA guidance on obligations to protect healthcare professionals, use of public 

registries during a public health emergency, and responsibility of physicians in the media 
 

Palliative Preparedness: 
● Triage Planning: During pandemics, a triage plan should include palliative care. 
● Crisis Standards of Care: A discussion paper from the National Academy of Medicine 

aims to assist in healthcare planning and application of Crisis Standards of Care for 
COVID-19.  CAPC’s Specialty Palliative Care Crisis Service Design. 

● Immediate and Long-Term preparedness for palliative care from COVID-19 
● Need for surgeons to embrace palliative care  

 

https://www.nejm.org/doi/full/10.1056/NEJMsb2005114?query=RP
http://www.siaarti.it/SiteAssets/News/COVID19%20-%20documenti%20SIAARTI/SIAARTI%20-%20Covid-19%20-%20Clinical%20Ethics%20Reccomendations.pdf
https://journal.chestnet.org/retrieve/pii/S0012369218325650
https://time.com/5815299/coronavirus-face-mask-ethics/
https://www.ama-assn.org/delivering-care/ethics/fair-access-limited-critical-care-resources
https://www.facs.org/covid-19/ethics
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30787-X/fulltext
https://www.nejm.org/doi/full/10.1056/NEJMp2007637
https://www.thehastingscenter.org/ethicalframeworkcovid19/
https://onlinelibrary.wiley.com/doi/full/10.1002/hast.1090
https://bioethics.jhu.edu/news-events/news/coronavirus-ethical-concerns-in-planning-a-response/
https://bioethics.jhu.edu/news-events/news/coronavirus-ethical-concerns-in-planning-a-response/
https://www.ama-assn.org/delivering-care/ethics/access-and-health-equity-during-pandemic
https://www.apa.org/ethics/covid-19-guidance
https://onlinelibrary.wiley.com/doi/epdf/10.1111/jgs.16478
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30822-9/fulltext
https://catalyst.nejm.org/doi/full/10.1056/CAT.20.0080
https://www.cdc.gov/coronavirus/2019-ncov/healthcare-facilities/prevent-spread-in-long-term-care-facilities.html
https://www.ama-assn.org/delivering-care/ethics/caring-patients-end-life
https://www.nejm.org/doi/pdf/10.1056/NEJMp2009405?listPDF=true
https://www.ama-assn.org/delivering-care/ethics/clinical-research-versus-patient-care-conducting-clinical-trials
https://www.nejm.org/doi/full/10.1056/NEJM198707163170304
https://www.thelancet.com/action/showPdf?pii=S2215-0366%2820%2930150-4
https://catalyst.nejm.org/doi/full/10.1056/CAT.20.0139
https://www.ama-assn.org/delivering-care/ethics/graduating-early-join-physician-workforce
https://www.ama-assn.org/delivering-care/ethics/prescribing-medications-responsibly-pandemic
https://www.ama-assn.org/delivering-care/ethics/providing-patient-care-remotely-pandemic
https://www.ama-assn.org/delivering-care/ethics/obligations-protect-health-care-professionals
https://www.ama-assn.org/delivering-care/ethics/use-patient-registries-during-public-health-emergencies
https://www.ama-assn.org/delivering-care/ethics/use-patient-registries-during-public-health-emergencies
https://www.ama-assn.org/delivering-care/ethics/physicians-media-responsibilities-public-and-profession
https://www.jpsmjournal.com/article/S0885-3924(09)01143-9/pdf
https://www.sciencedirect.com/science/article/pii/S0885392409011439?via%3Dihub
https://nam.edu/wp-content/uploads/2020/03/Duty-to-Plan.pdf
https://www.capc.org/documents/download/766/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30964-8/fulltext
https://jamanetwork.com/journals/jamasurgery/fullarticle/2765182
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Prognostication in preparation for GOC discussions:  
● Mechanical ventilation: A case series  analysis of 5700 patients reported that 

among1151 patients requiring mechanical ventilation, 3% had recovered and had been 
discharged from the hospital, 25% died, and 72% were still alive in the hospital. A 
smaller retrospective observational study of 52 critically-ill patients in China showed 
81% of those requiring mechanical ventilation died by day 28.  

● Nursing home residents: In a case-series of 21 critically-ill older adult nursing home 
residents in Washington state with a mean age of 70, the mortality rate was 67%, 24% 
remaining critically ill, and only 9.5% discharged from the ICU. 

● Hospitalized: In a NEJM observational evaluation of 169 international hospital 
databases, of 8910 COVID-19 patients overall in-hospital mortality was 5.8%. 

● Outcomes after CPR: A 136 patient study in Wuhan who underwent CPR on an acute 
care floor rather than in the ICU, only 13 % had restoration of spontaneous circulation 
with only 2% was alive at 30 days, with only 1 having a favorable neurologic outcome. 
 

Advance Care Planning:  
● A JAMA paper reviews the importance of advance care planning during COVID-19 and 

offers a framework for informed assent.  
● ACC’s recommendation for pre-hospital ACP and symptom management in patients with 

cardiovascular disease during COVID-19 
● GEDC recommends for ED physicians to understand a patient's goals and preferences as 

well as the capabilities of the nursing home to inform transitions of care. 
● In primary care, group visits improve ACP documentation among older adults. 
● In nursing homes, medical directors should collaborate with social work and nursing to 

ensure updated and appropriate ACP and Advance Directives.  
● Communications Tools: 

○ VitalTalk: COVID-Ready Communication Skills 
○ Respecting Choices Guide for proactive care planning for COVID-19 
○ Serious-Illness Conversation Guide for Inpatient and Outpatient Care 
○ Best case/Worst Case: ICU conversations with COVID-19 

● POLST form: 
○ Recommend to complete or review POLST for COVID in appropriate patients 
○ Completing POLST forms in Crisis Standards or Care 

 
Symptom Management: 

● Nursing Home: Palliating symptoms of COVID-19 
● Nonpharmacologic dyspnea management in COVID-19  
● Pharmacologic management of COVID-19 symptoms including psychological distress  
●  Dementia-related behaviors may be caused by  pain, hunger, fear, frustration, boredom, 

hallucinations, overstimulation, environment/routine changes, unfamiliarity with PPE 
○ Alzheimers Associations recommends a HIPPA-compliant personal information 

form and strategies to respond to the behaviors 
○ Recommendations for communication with masks 

 
Hospice: 

● CMS relaxes limitations for in-person evaluation, while also promoting telehealth 

https://jamanetwork.com/journals/jama/fullarticle/2765184
https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(20)30079-5/fulltext
https://jamanetwork.com/journals/jama/fullarticle/2763485
https://www.nejm.org/doi/full/10.1056/NEJMoa2007621
https://www.resuscitationjournal.com/article/S0300-9572(20)30142-8/pdf
https://jamanetwork.com/journals/jama/fullarticle/2763952
https://www.acc.org/latest-in-cardiology/articles/2020/04/09/12/42/palliative-care-considerations-for-patients-with-cardiovascular-disease-under-coronavirus-disease-2019-covid-19
https://gedcollaborative.com/article/jgem-volume-1-issue-5/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5711729/
https://onlinelibrary.wiley.com/doi/epdf/10.1111/jgs.16445
https://www.vitaltalk.org/guides/covid-19-communication-skills/
https://respectingchoices.org/wp-content/uploads/2020/03/Proactive_Care_Planning_Conversation_COVID-19.pdf
https://www.ariadnelabs.org/wp-content/uploads/sites/2/2020/04/2.-COVID-19-Conversation-Guide-for-Outpatient-Care-1.pdf
https://www.hipxchange.org/BCWC_COVID-19
https://polst.org/wp-content/uploads/2020/04/2020.04.02-National-POLST-COVID-19-Statement.pdf
https://polst.org/wp-content/uploads/2020/04/2020.04.01-National-POLST-Crisis-Standards-of-Care.pdf
https://www.optimistic-care.org/docs/pdfs/COVID_symptom_treatment_in_NHs_4-5-20.pdf
https://www.capc.org/documents/download/784/
https://www.capc.org/documents/download/753/
http://www.smj.org.sg/sites/default/files/RA-2020-109-epub.pdf
https://alz.org/professionals/professional-providers/coronavirus-covid-19-tips-for-dementia-caregivers
https://alz.org/professionals/professional-providers/coronavirus-covid-19-tips-for-dementia-caregivers
https://onlinelibrary.wiley.com/doi/epdf/10.1111/jgs.16488
https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/Hospice
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Section 4: Preventing Spread in Healthcare Settings 
 
Personal Protective Equipment 

● Updated infection prevention advice from CDC specific for COVID 
● New short paper in Nature on aerosolization of COVID, cleaning of staff rooms and 

decontamination of PPE before doffing suggested, plus more evidence for mask wearing 
● Paper published in CDC journal COVID travels up to 13ft and is on the floor particularly 

in ICUs - health care workers should clean their shoes, half of the samples from the soles 
of ICU staff shoes tested positive 

● Nature paper on aerosolization suggests face masks may be useful in preventing spread 
from asymptomatic individuals and BMJ analysis favoring masks for general public 

● Further short report on infection in health care workers supporting masks for all 
● General infection precaution advice from the CDC for healthcare providers Personal 

protective equipment recommendations for close patient interaction include: 
○ N95 respirator mask if available, medical facemask if not. 
○ N95 is strongly preferred when performing aerosol-generating procedures. 
○ Eye protection: goggles or disposable face shield that covers front/sides of face. 
○ Gloves 
○ Gown use is preferable but can be prioritized for aerosol-generating procedures, 

anticipated splashes and sprays, high-contact activities. 
● Before/After Work: coming home from work guide on how to stay safe American 

College of Emergency Physicians 
● CDC infographic on donning and doffing PPEs. 
● HCW need to be prioritized for testing and care else healthcare systems risk absenteeism  
● Equipment Supplies: CDC suggested strategies to optimize facemasks supply, including 

use of homemade masks; FDA issued guidance on preserving gloves and ventilators. 
● Reuse of N95 Masks Duke has begun a novel initiative to decontaminate N95 masks and 

allow for their reuse, which they are currently evaluating; others are developing 
decontamination protocols as well. A website is collating data about different 
decontamination practises for N95 masks.  

 
Hospital Precautions 

● With appropriate adherence to evidence-based infection control practices, in-hospital 
COVID-19 transmission among patients and healthcare workers appears to be low. 

● Nevertheless, a study describes transmission of COVID-19 from a patient with an 
unrecognized infection to 3 healthcare workers, and another reports on the characteristics 
of infected healthcare workers. 

● Nevertheless, there are reports out of Italy, Spain and China strongly suggesting 
in-hospital transmission, perhaps due in part to suboptimal adherence to infection control 
practices. 

● Limit visitors and traffic. 
● Patients with known or suspected COVID-19 should be placed in a single room with a 

door closed and a dedicated bathroom, and should wear a facemask. 

https://www.cdc.gov/coronavirus/2019-ncov/infection-control/control-recommendations.html
https://www.nature.com/articles/s41586-020-2271-3_reference.pdf
https://wwwnc.cdc.gov/eid/article/26/7/20-0885_article
https://www.nature.com/articles/s41591-020-0843-2#Tab2
https://www.bmj.com/content/bmj/369/bmj.m1435.full.pdf
https://jamanetwork.com/journals/jama/fullarticle/2764953
https://www.cdc.gov/coronavirus/2019-ncov/infection-control/control-recommendations.html
https://www.acep.org/corona/covid-19-field-guide/home-safety/returning-from-work/
https://www.cdc.gov/HAI/pdfs/ppe/ppeposter148.pdf
https://www.theatlantic.com/ideas/archive/2020/03/were-failing-doctors/608662/?utm_campaign=the-atlantic&utm_content=edit-promo&utm_medium=social&utm_term=2020-03-24T18%3A43%3A39&utm_source=facebook&fbclid=IwAR0Y24kY5unEaKWeD8eYZF6M0Nci0VlLTYnbnttX--SsX5m9GPhd6NB-zAs
https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/face-masks.html
https://jamanetwork.com/journals/jama/fullarticle/2763590
https://www.fda.gov/medical-devices/letters-health-care-providers/medical-glove-conservation-strategies-letter-health-care-providers
https://www.fda.gov/medical-devices/letters-health-care-providers/ventilator-supply-mitigation-strategies-letter-health-care-providers
https://medschool.duke.edu/about-us/news-and-communications/med-school-blog/duke-starts-novel-decontamination-n95-masks-help-relieve-shortages
https://www.safety.duke.edu/sites/www.safety.duke.edu/files/N95%20Decontamination%20Procedure.pdf
https://www.journalofhospitalinfection.com/article/S0195-6701(20)30178-X/fulltext
https://www.n95decon.org/
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/escalating-infection-control-response-to-the-rapidly-evolving-epidemiology-of-the-coronavirus-disease-2019-covid19-due-to-sarscov2-in-hong-kong/52513ACC56587859F9C601DC747EB6EC
https://www.newyorker.com/news/news-desk/keeping-the-coronavirus-from-infecting-health-care-workers
https://www.newyorker.com/news/news-desk/keeping-the-coronavirus-from-infecting-health-care-workers
https://www.cdc.gov/mmwr/volumes/69/wr/mm6915e5.htm
https://www.cdc.gov/mmwr/volumes/69/wr/mm6915e6.htm?s_cid=mm6915e6_x
https://time.com/5813848/spain-coronavirus-outbreak-doctor/
https://time.com/5813848/spain-coronavirus-outbreak-doctor/
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● Airborne infection isolation rooms should be reserved for patients who will be 
undergoing aerosol-generating procedures. 

● Caution when considering high-flow nasal oxygen or noninvasive ventilation as increased 
risk of dispersion of aerosolized virus.  

● Facilities could consider designating entire units within the facility, with dedicated HCP, 
to care for known or suspected COVID-19 patients. 

● Some Asian countries cohorted healthcare workers and patients, though rigorous 
evidence that these measures were effective are lacking: 

○ Singapore’s Ministry of Health limited doctors to a single facility. Singapore also 
limited movement of patients and healthcare staff between facilities. 

○ Many Asia countries developed dedicated hospitals and units exclusively for 
treating patients with COVID-19. 

○ There are not rigorous studies evaluating the extent to which cohorting – rather 
than other measures – explains the success of other Asian countries in containing 
COVID-19. 

● Universal masking of healthcare workers and patients is one emerging best practice for 
limiting nosocomial spread, though the data to support this practice are nascent: 

○ Strong evidence suggests that asymptomatic/presymptomatic transmission may be 
a key driver of spread within healthcare facilities. 

○ Because of the apparent high rate of asymptomatic/presymptomatic transmission, 
many experts are now recommending universal masking of patients and 
healthcare workers – in addition to other evidence-based preventive measures – 
even among those without documented COVID-19 infections. 

○ Though the benefit of patient masking has not been rigorously demonstrated, 
mechanistic evidence and some experimental evidence suggests the potential 
value. 

 
Airway Management and Intubation 

● Practical guidance for precautions and preventive measures to be taken in very high-risk 
exposure situations such as patient intubation are linked below: 

○ American Society of Anesthesiologists  
○ UK Intensive Care Society, Association of Anaesthetists and Royal College of 

Anaesthetists 
○ Papers in a special edition of Anesthesiology 
○ Very practical blog with images from an ED intensivist  

● ASA guidelines on purchase and wearing of PPE for anesthesiologists and other 
anaesthesia professionals.  
 

Managing Exposures in Healthcare Settings 
● Guidance on what to do if potential exposure occurs to a healthcare professional: 

○ Covers potential risk of different types of exposures, what action should be taken, 
and what monitoring of the health care provider should occur.  

 
 

https://jamanetwork.com/journals/jama/fullarticle/2762996
https://www.straitstimes.com/singapore/health/docs-in-public-sector-must-limit-work-to-one-hospital
https://www.straitstimes.com/singapore/health/docs-in-public-sector-must-limit-work-to-one-hospital
https://science.sciencemag.org/content/early/2020/03/24/science.abb3221.full
https://science.sciencemag.org/content/early/2020/03/24/science.abb3221.full
https://www.cdc.gov/mmwr/volumes/69/wr/mm6913e1.htm
https://www.cdc.gov/mmwr/volumes/69/wr/mm6913e1.htm
https://www.nejm.org/doi/full/10.1056/NEJMp2006372?query=featured_home
https://www.nejm.org/doi/full/10.1056/NEJMp2006372?query=featured_home
https://erj.ersjournals.com/content/early/2019/01/16/13993003.02339-2018
https://erj.ersjournals.com/content/early/2019/01/16/13993003.02339-2018
https://www.nature.com/articles/s41591-020-0843-2#Tab2
https://www.asahq.org/about-asa/governance-and-committees/asa-committees/committee-on-occupational-health/coronavirus
https://icmanaesthesiacovid-19.org/clinical-guidance
https://icmanaesthesiacovid-19.org/clinical-guidance
https://anesthesiology.pubs.asahq.org/ss/coronavirus.aspx?_ga=2.159664373.932388987.1584982919-967784568.1583866940
https://emcrit.org/emcrit/covid-airway-management/
https://www.asahq.org/about-asa/newsroom/news-releases/2020/04/purchase-and-wearing-of-personal-protective-equipment-by-anesthesiologists-and-other-anesthesia-professionals
https://www.cdc.gov/coronavirus/2019-ncov/hcp/guidance-risk-assesment-hcp.html
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Section 5: Health System Best Practices 
 

● Central challenge:  Optimize use of resources for complex decision making in real time 
with large amounts of uncertainty and incomplete data 

● Goals: Reduce morbidity and mortality; Minimize disease transmission; Protect 
healthcare personnel; Preserve healthcare system functioning 

● A Checklist from HHS was developed for hospital systems planning pandemic response.  
 
The Four S’s of Disaster Relief Planning 
 

Staff  
● Interim CDC guideline for healthcare facilities emphasizes preparation for potential 

personal protective equipment supply and staff shortages. 
● Surge planning includes anticipating absenteeism in response to contagion and planning 

for staff shortages, while supporting staff to prevent this 
○ Create registries of volunteers, plans for emergency or rapid credentialing.  
○ Coordination with military medical corp is an option to expand staffing  

● Clinician and staff psychosocial needs/distress must be addressed 
○ Increased need for emotional/psychological support for staff and patients. 

● Consider alternate housing and childcare for workers with families at risk  
● Malpractice/liability for good samaritans as enacted in the State of New York 
● UCSF Healthforce recommendations describe staff scale up during surges 
● George Washington University has a model to predict staff attrition 
● A recent NEJM article cited advocacy in key workforce areas: “top of license” and 

expanded practice for allied health professionals, malpractice and indemnity reform to 
protect providers working outside their typical scope of practice, COVID work credit to 
senior medical and nursing students, focus on comprehensive social needs for 
patients/providers, streamlined hospital accreditation practices, recruitment of 
non-practicing providers (eg dentists, retirees),  

 

Stuff  
● 3 C’s, conventional, contingency, crisis with protocols for blood, IV medications 

(antibiotics, antipyretics, O2, NS/crystalloids) 
● Systems to track depleted resources and share between hospitals may be helpful. 
● With increasing evidence of asymptomatic spread and increasing testing capabilities, 

some are advocating for routine universal screening of HCW to prevent nosocomial 
spread.  

● Experience from an academic specialty team in NYC emphasizes changes in staffing of 
teams, flexibility in workflows, and staff wellness by allowing for staff to physically 
distance and address mental health concerns. 

 

Space/Structure  
● Increasing hospital capacity is the most commonly cited factor. This will be limited as 

social distancing will require re-engineering of spaces, especially as they re-open. 
● To increase “surge capacity” using “alternate sites” in the hospital, resurrect 

decommissioned buildings, or create temporary, mobile, modular hospitals.  

https://www.cdc.gov/coronavirus/2019-ncov/healthcare-facilities/guidance-hcf.html
https://www.cdc.gov/coronavirus/2019-ncov/healthcare-facilities/guidance-hcf.html
https://www.phe.gov/Preparedness/COVID19/Documents/COVID-19%20Healthcare%20Planning%20Checklist.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3607127/
https://www.cdc.gov/coronavirus/2019-ncov/healthcare-facilities/guidance-hcf.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3607127/
https://www.asrm.org/Patient-Mgmt-COVID-19?utm_source=Informz&utm_medium=email&utm_campaign=EmailBlast&_zs=m3qBd1&_zl=7h8c6
https://www.statnews.com/2017/07/24/icu-patient-support-group/
https://www.sccm.org/MyICUCare/THRIVE/Connect-With-Patients-and-Families
http://www.op.nysed.gov/COVID-19_EO.html
https://healthforce.ucsf.edu/covid19
http://www.gwhwi.org/estimator.html
https://www.nejm.org/doi/full/10.1056/NEJMp2006376?query=featured_home
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3607127/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30917-X/fulltext
https://journals.lww.com/academicmedicine/Abstract/9000/Managing_a_Specialty_Service_During_the_COVID_19.97207.aspx
https://annals.org/aim/fullarticle/726069/health-care-response-pandemic-influenza
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● Regional coalition with local, county, state health systems to coordinate bed capacity 
● Environmental management is also key (hand sanitizers freely available throughout the 

facilities, along with trash receptacles, tissues, etc).  
● EMTALA changes: CMS has relaxed EMTALA requirements regarding medical 

screening exams allowing redirection to alternative screening locations 
● Will need to build capacity for mortuary services as patient volume increases 
● University Hospital Cleveland created a negative pressure infusion center . 
● Federal alternative care sites (ACS) toolkit describes models for acute, hospital and 

non-acute care 
 

Systems  
● “Micro-surges” will be the foreseeable future of COVID systems planning until effective 

therapeutics and vaccines are available.  
○ Table-top tested operational plans should be in place for 100%, 200%, 300% 

capacity with plans to re-deploy staff, beds, ventilators and PPE. 
○ Ramping up and down capacity will depend on local infection rates as well as the 

intensity of NPI (non-pharmacological interventions; see public health section) 
○ Northeastern has a model to predict staffing, LOS, ICU, bed, vent needs 

● Protocol: Identify, Isolate, Inform (PUI/COVID+ patients) based on CDC’s Ebola plan  
● Research has consistently demonstrated systems inefficiencies - namely not matching 

resources with needs - is a key limiting factor in the healthcare facilities’ responsiveness.  
● C’s: command, control, communications, coordination, continuity of operations, and 

community. This is similar to the U.S. National Incident Management System 
● Determine capacity (what exists in present condition) and capability (increase in 

capacity under appropriate mobilization of resources).  
● Systems organization - Organizations that have dispersed, decentralized decision 

making are more agile because they rapidly share information internally(Organization 2).  
● Communication: Regular updates to patients and staff needed through multiple channels 

(web, email, text, social media). Designated internal and external spokespeople should 
serve as points of contact during changing situations. 

● Implementation of universal COVID screening for patients admitted for non-COVID 
illnesses-- in NYC, 14% of asymptomatic labor and delivery patients tested positive for 
COVID.  

● CDC and CMS released guidance specific to long term care facilities to mitigate spread.  
 
Primary/Outpatient Care  

● Alternatives to face-to-face visits: Many leading professional societies and other groups 
have called for a shift towards telemedicine. Medicare has broadened telehealth 
reimbursement opportunities in response to the pandemic and waived HIPAA penalties. 
California requires reimbursement for telephone visits. 

○ Many systems have telemedicine screening as the first contact for PUI/Covid-19  
○ Apple, in conjunction with the CDC, has created a COVID-19 screening app 
○ 3/30 CMS Announced “Hospitals Without Walls” Initiative to expedite telehealth, 

increase use of MD extenders, and reimburse for care at non-hospital sites 

https://annals.org/aim/fullarticle/2763037/how-should-u-s-hospitals-prepare-coronavirus-disease-2019-covid
https://www.cms.gov/files/document/qso-20-15-hospitalcahemtala.pdf
https://www.businessinsider.com/coronavirus-covid-19-deaths-bodies-morgue-storage-capacity-maxed-out-2020-3
https://www.advisory.com/daily-briefing/2020/04/14/university-hospitals
https://healthforce.ucsf.edu/covid19
https://www.advisory.com/daily-briefing/2020/04/14/university-hospitals
https://www.hsye.org/covid-19-capacity-mgmt
https://www.cdc.gov/vhf/ebola/clinicians/emergency-services/emergency-departments.html
https://hbr.org/2006/05/preparing-for-a-pandemic
https://www.cdc.gov/coronavirus/2019-ncov/healthcare-facilities/steps-to-prepare.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1936949/
https://www.nejm.org/doi/full/10.1056/NEJMc2009316
https://www.cms.gov/files/document/4220-covid-19-long-term-care-facility-guidance.pdf
https://www.acponline.org/practice-resources/business-resources/covid-19-telehealth-coding-and-billing-practice-management-tips
https://www.cms.gov/newsroom/fact-sheets/medicare-telemedicine-health-care-provider-fact-sheet
https://www.cms.gov/newsroom/fact-sheets/medicare-telemedicine-health-care-provider-fact-sheet
https://www.cms.gov/newsroom/fact-sheets/medicare-telemedicine-health-care-provider-fact-sheet
http://www.dmhc.ca.gov/Portals/0/Docs/OPL/APL%2020-009%20(OPL)%20-%20Reimbursement%20for%20Telehealth%20Services%20(3_18_20).pdf?ver=2020-03-18-105612-547
https://www.healthaffairs.org/do/10.1377/hblog20200315.319008/full/
https://www.apple.com/covid19/
https://www.cms.gov/newsroom/press-releases/trump-administration-makes-sweeping-regulatory-changes-help-us-healthcare-system-address-covid-19
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○ Knowledge sharing networks. Penn State has launched Project Echo to share 
expertise, best practices between specialists and smaller healthcare facilities. 

○ BMJ article offers practical advice for assessing COVID-19 remotely. 
○ “From one to many” group  telemedicine concept in the COVID era. 
○ American College of Physicians (ACP) released a telehealth toolkit to help with 

implementation and billing.  
● One degree has developed an online toolkit for LA County connecting COVID patients to 

social and financial resources that can be applied for online. 
● Practices can consider proactively identifying patients with long term health conditions 

and elderly to avoid interruptions in care. 
● Virtual chatbots, direct to patient channels, and remote patient monitoring are other tools 
● Scheduling redesign: The AAP has suggested separating well vs. sick patients to 

separate times and spaces (ie., well visits in AM, sick visits after). 
● There are calls for urgent changes to quality monitoring in the COVID era. 

 

 
Surgery and Procedures 

● A study from the Netherlands reported a decrease in cancer diagnosis since the 
COVID-19 guidelines were instituted, especially for skin cancer, with the implication 
that COVID-19 may be leading to delays in cancer diagnoses. 

● The American College of Surgeons and AAP has called for surgeons to cancel elective 
cases, with guidelines for triage of various procedures. CMS has called for delaying all 
elective surgeries, non-essential medical, surgical, and dental procedures. 

○ Specific guidance from other specialty societies below: 
■ American College of Obstetricians and Gynecologists  
■ American Society for Reproductive Medicine 
■ Children’s Hospital Association and American Academy of Pediatrics 

 
Reopening Health Systems 

● As of April 22, Governor Newsom (CA) allowed partial re-opening of hospitals for 
procedures “foundational to people’s health” including cancer surgeries, colonoscopies, 
heart valve surgeries, and surgeries related to diabetes. Purely cosmetic procedures are 
prohibited. 

● The White House with the CDC has issued a gated strategy for re-opening healthcare 
systems 

○ Symptoms - downward trajectory of reported ILI (influenza like illness) within a 
14 day period AND downward trajectory of covid-like syndromic cases reported 
in a 14 day period 

○ Cases - downward trajectory of confirmed COVID cases in a 14 day period OR 
downward trajectory  as a function of total tests in a 14 day period (flat or 
increasing volume of tests).  

○ Hospitals - treat all patients without crisis care AND robust testing in place for 
at-risk healthcare workers, including emerging antibody testing 

○ Critics have noted these criteria lack metrics or specificity. It is unclear how much 
of a downward trajectory is required for reopening. 

https://connect.sgim.org/communities/community-home/digestviewer/viewthread?MessageKey=1921b257-1072-41b9-a7c2-f552c779fd46&CommunityKey=fbc65f40-d6e3-4030-b959-7ab23303af9d&tab=digestviewer&UserKey=d96408ab-59e8-44b0-bb53-4f89adf37b6f&sKey=FA15C1EBCB664A618B79#bm1921b257-1072-41b9-a7c2-f552c779fd46
https://www.bmj.com/content/368/bmj.m1182.full
https://www.healthaffairs.org/do/10.1377/hblog20200320.600000/full/?af=R&content=blog&mi=3egtxy&sortBy=Earliest&target=do-blog&MessageRunDetailID=1603116310&PostID=13448951&utm_medium=email&utm_source=rasa_io&
https://www.acponline.org/practice-resources/business-resources/health-information-technology/telehealth
https://about.1degree.org/covid-19-la-en
https://www.cebm.net/supporting-people-with-long-term-conditions-ltcs-during-national-emergencies/
https://www.advisory.com/daily-briefing/resources/primers/your-covid-19-checklist-to-expand-capacity
https://services.aap.org/en/pages/covid-19-clinical-guidance-q-a/
https://www.healthaffairs.org/do/10.1377/hblog20200331.712243/full/
https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(20)30265-5/fulltext
https://www.facs.org/about-acs/covid-19/information-for-surgeons
https://www.axios.com/surgeon-general-hospitals-elective-surgeries-coronavirus-a38759d7-826c-44fd-a4a7-fc2039225ff0.html
https://www.axios.com/surgeon-general-hospitals-elective-surgeries-coronavirus-a38759d7-826c-44fd-a4a7-fc2039225ff0.html
https://www.cms.gov/files/document/31820-cms-adult-elective-surgery-and-procedures-recommendations.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7107008/
https://www.cms.gov/newsroom/press-releases/cms-releases-recommendations-adult-elective-surgeries-non-essential-medical-surgical-and-dental
https://www.acog.org/news/news-releases/2020/03/joint-statement-on-elective-surgeries
https://www.asrm.org/Patient-Mgmt-COVID-19?utm_source=Informz&utm_medium=email&utm_campaign=EmailBlast&_zs=m3qBd1&_zl=7h8c6
https://www.childrenshospitals.org/-/media/Files/CHA/Main/Quality_and_Performance/covid19/covid_032320_cha_pediatric_elective_surgery_guidance.pdf
https://services.aap.org/en/pages/covid-19-clinical-guidance-q-a/
https://www.sfchronicle.com/politics/article/Gov-Newsom-says-California-hospitals-can-begin-15218992.php
https://www.whitehouse.gov/openingamerica/#criteria
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● CMS suggests a phased re-entry of procedures will start in low COVID areas in 
conjunction with state DOH depending on projected COVID rates in the near future 
including likelihood of surges; availability of testing (including swabs/reagents); 
workforce capacity; and PPE inventory. 

● Medical and surgical societies are anticipated to issue guidelines in the coming weeks. 
Rigorous testing to monitor for potential outbreaks during this time is key. Non-covid 
care zones (NCCs) in hospitals can facilitate this. 

● Guidelines will need to be discussed now about when to ease limitations on semi-urgent 
and elective procedures. Best practice suggests doing this in 2 week blocks in conjunction 
with rigorous testing, digital and in-person contact tracing, and tracking of PPE to 
identify any potential outbreaks and shortage of protective equipment. Limiting low value 
care is essential.  
 

Supplemental Resources 
● HHS COVID healthcare emergency preparedness information gateway (Tracie) 
● WHO: Phases of influenza pandemics 
● WHO: Pandemic influenza risk management 
● BMJ: COVID-19 Remote Assessment in Primary Care  
● JHU Center for Security: Top Priorities for Pandemic Preparation 
● CDC:  Hospital Preparedness Checklist for COVID-19 
● FEMA: Incident Command System 
● ASPR: Hospital Pandemic and Emergency Planning Checklist 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.cms.gov/newsroom/press-releases/cms-issues-recommendations-re-open-health-care-systems-areas-low-incidence-covid-19
https://www.washingtonpost.com/health/hospitals-tiptoe-toward-restarting-non-emergency-surgery-and-procedures/2020/04/20/d810231a-8324-11ea-a3eb-e9fc93160703_story.html
https://www.modernhealthcare.com/labor/reopening-could-require-thousands-more-public-health-workers
https://theconversation.com/hospitals-have-stopped-unnecessary-elective-surgeries-and-shouldnt-restart-them-after-the-pandemic-136259
https://asprtracie.hhs.gov/Workforce-Virtual-Toolkit
https://www.ncbi.nlm.nih.gov/books/NBK143063/
https://apps.who.int/iris/handle/10665/259893
https://buff.ly/2UiE2M3
http://www.centerforhealthsecurity.org/cbn/2020/cbnreport-02272020.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/hcp-hospital-checklist.html
https://training.fema.gov/emiweb/is/icsresource/
http://www.ihi.org/Topics/COVID-19/Pages/default.aspx


Updated: 05/05/2020                           28 

Section 6: Virology, Drug and Vaccine Development 
 
Virology and Drug Targets 

● Coronaviruses: COVID-19 is caused by the coronavirus SARS-CoV-2. Seven 
coronaviruses infect humans: 4 cause common colds, while SARS, MERS and 
COVID-19 are more serious diseases caused by the other 3 human pathogens. 

● Origin: Many (100s) strains of coronaviruses circulate in animals, with the closest 
relatives so far to SARS-CoV-2 found in bats. Although possible that bat to human 
transmission occurred via an intermediate animal host, as happened in SARS (palm 
civets) and MERS (camels), bat virus sequence analysis instead suggests direct 
transmission from horseshoe bats to humans. Moreover, other bat coronaviruses have the 
presumed necessary characteristics to suggest additional future transmissions from bats to 
humans is likely. Possibility that SARS-CoV-2 was a lab accidental release is considered 
extremely unlikely but has not been ruled out. 

● RNA replication and mutation rates: SARS-CoV-2 is a large RNA virus of 30,000 
nucleotides. Although some RNA viruses mutate rapidly, SARS-CoV-2 shows limited 
mutation. Early reports of strains evolving to have greater virulence have been disputed.  

● Differences in circulating virus strains can identify origins of outbreaks. For example 
New York was seeded mostly through European introductions. 

● RNA replication is a drug target, inhibited by e.g. the nucleoside analog remdesivir.  
● Other candidate drugs such as EID-2801 act by increasing the mutation rate of the virus 

to a point of ‘lethal mutagenesis’ 
● Spike (S) protein and entry:  S protein on the outside of the virus binds ACE2 which 

helps determine tropism (alveolar epithelial type II cells, upper respiratory tract). Soluble 
recombinant ACE2 inhibits the virus in vitro and is a potential therapy. 

● Spike protein is activated by cleavage by TMPRSS2, which is also a drug target. 
● Entry also requires low pH (endosome) which chloroquine blocks, hence possible drug. 
● Spike protein acquires a dominant mutation, D614G,  over time in multiple populations. 

Speculation that this change makes the virus more transmissible between people, for 
example by creating a better functioning Spike protein, or by conferring an 
immunological advantage in the presence of the host antibody response. 

● Main viral protease: The main protease (Mpro), also called 3C-like or  papain-like 
protease (PLP), is important in the early stages of an infection, cleaving the viral 
polyprotein, deubiquitinating viral and cellular proteins, and antagonizing the interferon 
(IFN) response (data from SARS).  

● The structure of Mpro is being used to suggest drugs that could inhibit it.  
● A trial is underway to test if a common heartburn drug, famotidine, could also inhibit 

Mpro due to observations in Chinese coronavirus patients taking the drug, and 
computational modeling. 

● Other drug targets: Antiviral drugs used against other viruses are being evaluated for 
cross-reactivity against SARS-CoV-2 including HIV drugs and influenza drugs. 

● Study identified human cell partners of 26 of the 29 unique coronavirus proteins, and lists 
69 potential drugs that could target those interactions. 

 

https://www.nytimes.com/interactive/2020/04/03/science/coronavirus-genome-bad-news-wrapped-in-protein.html
https://www.biorxiv.org/content/10.1101/2020.03.30.015008v1.full.pdf
https://www.washingtonpost.com/opinions/2020/04/14/state-department-cables-warned-safety-issues-wuhan-lab-studying-bat-coronaviruses/
https://www.usatoday.com/story/news/nation/2020/03/27/scientists-track-coronavirus-strains-mutation/5080571002/
https://www.usatoday.com/story/news/nation/2020/03/27/scientists-track-coronavirus-strains-mutation/5080571002/
https://www.sciencemag.org/news/2020/03/mutations-can-reveal-how-coronavirus-moves-they-re-easy-overinterpret
https://www.nytimes.com/2020/04/08/science/new-york-coronavirus-cases-europe-genomes.html?referringSource=articleShare
https://www.nih.gov/news-events/news-releases/nih-clinical-trial-remdesivir-treat-covid-19-begins
https://stm.sciencemag.org/content/early/2020/04/03/scitranslmed.abb5883
https://www.cell.com/pb-assets/products/coronavirus/CELL_CELL-D-20-00739.pdf
https://www.cell.com/pb-assets/products/coronavirus/CELL_CELL-D-20-00739.pdf
https://www.cell.com/cell/pdf/S0092-8674(20)30229-4.pdf
https://www.nature.com/articles/s41422-020-0282-0
https://www.biorxiv.org/content/10.1101/2020.04.29.069054v1
https://www.nature.com/articles/s41586-020-2223-y
https://www.sciencemag.org/news/2020/04/new-york-clinical-trial-quietly-tests-heartburn-remedy-against-coronavirus
https://www.nature.com/articles/d41573-020-00016-0
https://www.nejm.org/doi/full/10.1056/NEJMoa2001282
https://www.medrxiv.org/content/10.1101/2020.03.17.20037432v2.full.pdf
https://www.biorxiv.org/content/10.1101/2020.03.22.002386v1
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Vaccine Development 
● Vaccine updates: An adenovirus vector vaccine developed at the University of Oxford, 

began a Phase I trial (1,100 people) last week and will start a combined Phase II/III trial 
(5,000 people) in May. Injection with an “old-fashioned” killed virus vaccine (PiCoVacc) 
protected macaques from challenge. Human trials began April 16. Numerous other 
vaccines are in development. A list of vaccines under development is here. 

● Types of vaccines: Both traditional and newer technologies are being deployed in race to 
make a vaccine. mRNA and DNA based vaccines that encode one or more viral proteins 
(typically the Spike protein) are expected to be faster to produce than more traditional 
vaccines based on: killed virus particles, attenuated virus strains, recombinant viral 
proteins (Spike protein) or viral vector vaccines such as adenovirus expressing one or 
more viral proteins. A summary of vaccine types being developed here. 

● Vaccine development challenges: 
○ Efficacy - will it make the right type of immunity, with an effective combination 

of either neutralizing antibodies or T cell responses?  
○ Safety - some vaccines can make coronavirus infections worse through 

antibody-dependent enhancement of entry into cells. 
○ Time and scalability - ease of manufacture varies for different vaccine 

technologies. 
● The Coalition for Epidemic Preparedness Innovations (CEPI) is funding 8 vaccine trials: 

Curevac, Inc., Inovio Pharmaceuticals, Inc., Moderna, Inc., Novavax, Inc., The 
University of Hong Kong, The University of Oxford, The University of Queensland and 
Institut Pasteur. 

● First clinical trial was Moderna’s mRNA vaccine (mRNA-1273), started 3/16/20 in 
Seattle. Injected mRNA makes the spike protein inside the body. 

● J&J announced intent to partner with US DHHS to start clinical trials by September 
2020, to deliver first vaccine for emergency use in early 2021, and supply one billion 
vaccines worldwide for emergency pandemic use.  

● Tobacco plants are being evaluated to make a vaccine, using a rapid and large-scale 
technology that was previously effective for an Ebola vaccine. 

● Gates Foundation and others are planning how to scale vaccine production capacity. 
● Pilot studies of killed virus vaccine (PiCoVacc) protected macaques from challenge. 
● Macaque studies also showed protection for an adenovirus vector vaccine developed at 

the University of Oxford, which began a Phase I trial (1,100 people) in late April and will 
start a combined Phase II/III trial (5,000 people) in May. 

● Pfizer and BioNTech started a Phase 1/2 clinical trial  in Germany of a mRNA vaccine 
(BNT162) and expect to start in the U.S. soon. If successful, they estimate potential to 
supply millions of vaccine doses by end of 2020, and hundreds of millions in 2021. 

● Other vaccine approaches: The anti-TB vaccine, BCG, non-specifically boosts 
immunity and is hypothesized to confer some protection. BCG vaccination is being tested 
in Australia and the Netherlands. 

● Passive immunization: Screens are being carried out to identify neutralizing antibodies 
in patients that could then be synthesized and used as a therapy. 

https://www.nytimes.com/2020/04/27/world/europe/coronavirus-vaccine-update-oxford.html
http://www.ox.ac.uk/news/2020-04-23-oxford-covid-19-vaccine-begins-human-trial-stage
https://www.biorxiv.org/content/10.1101/2020.04.17.046375v1
https://www.nature.com/articles/d41586-020-01247-2?utm_source=fbk_nnc&utm_medium=social&utm_campaign=naturenews
https://www.nature.com/articles/d41573-020-00073-5
https://www.nih.gov/news-events/news-releases/nih-clinical-trial-investigational-vaccine-covid-19-begins
https://www.nature.com/articles/d41586-020-01221-y?utm_source=fbk_nnc&utm_medium=social&utm_campaign=naturenews
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7102551/
https://cepi.net/news_cepi/curevac-and-cepi-extend-their-cooperation-to-develop-a-vaccine-against-coronavirus-ncov-2019/
https://cepi.net/news_cepi/cepi-to-fund-three-programmes-to-develop-vaccines-against-the-novel-coronavirus-ncov-2019/
https://cepi.net/news_cepi/cepi-to-fund-three-programmes-to-develop-vaccines-against-the-novel-coronavirus-ncov-2019/
https://cepi.net/news_cepi/cepi-to-fund-three-programmes-to-develop-vaccines-against-the-novel-coronavirus-ncov-2019/
https://cepi.net/news_cepi/cepi-to-fund-three-programmes-to-develop-vaccines-against-the-novel-coronavirus-ncov-2019/
https://cepi.net/news_cepi/cepi-expands-investment-in-covid-19-vaccine-development/
https://cepi.net/news_cepi/cepi-expands-investment-in-covid-19-vaccine-development/
https://cepi.net/news_cepi/cepi-partners-with-university-of-hong-kong-to-develop-covid-19-vaccine/
https://cepi.net/news_cepi/cepi-partners-with-university-of-hong-kong-to-develop-covid-19-vaccine/
https://cepi.net/news_cepi/cepi-partners-with-university-of-hong-kong-to-develop-covid-19-vaccine/
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Section 7: Public Health Considerations 
 
Simulations 

● Without interventions, mortality in the U.S. would peak in mid-June with ~55,000 deaths 
per day and culminate with 2.2. million fatalities. 

● A model developed at USC accounting for underlying conditions and age projects 5,500 
hospitalizations in the Service Planning Area covering Metropolitan Los Angeles, our 
main catchment area, by 100 days with a reproductive number of 2.2 and by 250 days 
with a reproductive number of 1.5. 

● Two scenarios reflecting various combinations of interventions: 
○ Mitigation strategy: Goal is to reduce the health impact and not to interrupt 

transmission completely. Strategy includes closure of schools and universities, 
case isolation and household quarantine, social distancing of those aged over 70. 
Duration: 3 months.  

○ Contact tracing: Testing, contact tracing and isolation of contacts strategies have 
the best chance of breaking the chain of transmission, as was accomplished in 
China and is being accomplished in South Korea. 

○ Suppression strategy: Goal is to reduce the average number of secondary cases 
each case generates. Strategy includes closure of schools and universities, case 
isolation, population-wide social distancing, and household quarantine. 
Duration: 5 months.  

■ With close monitoring of disease trends, possibly relax measures 
temporarily as things progress but will need to be maintained until a 
vaccine becomes available (18 months).  

■ A suppression strategy could reduce deaths by about 49% and peak ICU 
beds needed by about 67%. 

● The U.S. needs approximately 295,000 ICU beds under the worst case scenario.  
○ Currently, there are 96,596 critical care beds where two-thirds are likely occupied 

by other non COVID-19 patients. 
○ Tsai et al. estimated (assuming a 40% population infection rate), if transmission 

occurs over six months, the need for hospital beds will be at 274% of capacity, 
and the ICU need will be 508% of capacity. 

● Healthcare system capacity: A tool has been published to help determine a healthcare 
system’s capacity for managing cases of COVID-19. 

● Local Modelling Tool: A new local modelling tool may help local communities with 
capacity planning and evaluating the impact of public health interventions. 

● Another simulation model from the Institute of Health Metrics and Evaluation projects 
that with current social distancing policies in place, peak resource need occured around 
April 15, and they project decreasing need going forward. 

○ In California, the peak is expected to be much lower than other parts of the 
country, and is not expected to cause shortages of ICU beds, hospital beds, or 
ventilators. 

○ U.S. deaths attributable to COVID-19 is expected to be 60,000 (~18 deaths per 
100,000), with approximately 1,600 in California (~4 deaths per 100,000). 

https://www.imperial.ac.uk/media/imperial-college/medicine/sph/ide/gida-fellowships/Imperial-College-COVID19-NPI-modelling-16-03-2020.pdf
https://www.imperial.ac.uk/media/imperial-college/medicine/sph/ide/gida-fellowships/Imperial-College-COVID19-NPI-modelling-16-03-2020.pdf
https://www.imperial.ac.uk/media/imperial-college/medicine/sph/ide/gida-fellowships/Imperial-College-COVID19-NPI-modelling-16-03-2020.pdf
https://www.healthaffairs.org/do/10.1377/hblog20200317.457910/full/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5520973/
https://www.healthaffairs.org/do/10.1377/hblog20200317.457910/full/
https://annals.org/aim/fullarticle/2764818/estimating-maximum-capacity-covid-19-cases-manageable-per-day-given
https://www.medrxiv.org/content/10.1101/2020.04.14.20063420v1
https://covid19.healthdata.org/projections
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● Projections on duration of social distancing: Absent a vaccine, a new projection 
suggests that social distancing may be required until 2022 or beyond. 

 
Evidence Regarding Social Distancing 

● Monitoring R0: Experts are increasingly suggesting the need for regular tracking and 
public reporting of R0 -- the number of secondary infections per primary infection -- in 
different communities as a metric to assess how well social distancing is working. 

● Social distancing policies and community mobility: A CDC analysis documents the 
impact of community-level policy changes in 4 large metropolitan areas with community 
mobility (as measured based on publicly available data on personal electronic devices); 
more data are needed to assess the impact of these changes on COVID-19 transmission. 

● Effects of extreme social distancing, testing and quarantine in Wuhan, China: 
Before the mitigation, the reproductive number was 3.0 before January 26; after these 
measures were implemented  these decreased to below less than 0.3 after March 1. 

● Effect of Travel Restrictions: An analysis of travel restrictions in China found that: 
“travel quarantine of Wuhan delayed the overall epidemic progression by only 3 to 5 days 
in mainland China but had a more marked effect on the international scale, where case 
importants were reduced by nearly 80% until mid-February.” 

● Suppression in Vo, Italy: A case study of a 14-day lockdown in Vo, Italy found that the 
prevalence of COVID-19 in the community decreased from 2.6% before the lockdown to 
1.2% afterwards. 

● Crowding and Risk: Modelling studies, which have not yet been published in 
peer-reviewed journals, strongly highlight the role of crowding/population density in 
viral spread both at the community level and within institutions. 

● Mental Health Consequences of Social Distancing: This perspective piece highlights 
some of the potential mental health consequences of social distancing. 
 

Approaches to Easing Social Distancing Restrictions/Reopening the Economy 
● Plans to Reopen the Economy: Comprehensive plans to reopen the economy from the 

Center for American Progress and American Enterprise Institute focus on criteria needed 
to reopen and state responsibilities including increasing testing, case isolation, contact 
tracing, travel restrictions, disease surveillance, increasing availability of PPE in 
healthcare settings, and use of nonmedical cloth face coverings in the general public. The 
Harvard Center for Ethics and Paul Romer have additional plans that focus only on 
testing capacity. The White House has also released a plan. 

● Easing of Social Distancing Measures: As COVID-19 rates peak in the U.S., experts 
have begun suggesting validated approaches -- such as “suppress and lift” policies, 
“targeted approaches” and immunity testing -- as well as criteria and monitoring tools for 
cautiously easing social and economic restrictions without triggering sudden and 
dramatic recurrences of disease spread that could overwhelm the healthcare system. 

● Testing Capabilities for Reopening the Economy: A Harvard white paper estimates 
that it will require millions of daily COVID-19 tests to safely reopen the economy; 
Economist Paul Romer similarly estimates that testing of the entire US population weekly 
or biweekly may be necessary, and is still effective to inform case isolation even with a 
high false negative rate. 

https://science.sciencemag.org/content/early/2020/04/14/science.abb5793
https://jamanetwork.com/journals/jama/fullarticle/2765665
https://www.cdc.gov/mmwr/volumes/69/wr/mm6915e2.htm?s_cid=mm6915e2_x
https://science.sciencemag.org/content/368/6489/395
https://www.medrxiv.org/content/10.1101/2020.04.17.20053157v1
https://www.nytimes.com/2020/04/27/opinion/coronavirus-crowds.html?smid=em-share
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2764404?guestAccessKey=309cfe58-8331-4cae-b045-752802b6c676&utm_source=silverchair&utm_medium=email&utm_campaign=article_alert-jamainternalmedicine&utm_term=mostread&utm_content=olf-widget_04282020
https://www.americanprogress.org/issues/healthcare/news/2020/04/03/482613/national-state-plan-end-coronavirus-crisis/
https://www.aei.org/research-products/report/national-coronavirus-response-a-road-map-to-reopening/
https://drive.google.com/file/d/1EhUfmT6ayG3ERxX-wZUmB2wtIEOhRAmP/view
https://paulromer.net/covid-sim-part1/
https://www.whitehouse.gov/openingamerica/
https://www.nytimes.com/2020/04/06/opinion/coronavirus-end-social-distancing.html
https://davidkatzmd.com/coronavirus-information-and-resources/
https://www.statnews.com/2020/04/06/the-certified-recovered-from-covid-19-could-lead-the-economic-recovery/
https://www.aei.org/research-products/report/national-coronavirus-response-a-road-map-to-reopening/
https://www.nature.com/articles/s41591-020-0857-9
https://drive.google.com/file/d/1EhUfmT6ayG3ERxX-wZUmB2wtIEOhRAmP/view
https://paulromer.net/covid-sim-part1/
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○ Testing could be ramped up by significantly increasing federal reimbursement, 
and reinforcing the supply chain for intermediate supplies (swabs, reagents, etc.). 

○ Pooled sample testing could also be used whereby several samples are run on the 
same test, and if the pool is positive, individual tests are used to determine which 
individuals are positive.  

● Contact Tracing: The United States may need as many as 100,000 paid or volunteer 
contact tracers. 

● Challenges of Contact Tracing with Asymptomatic Spread: Contact tracing is 
substantially more challenging for conditions with asymptomatic/presymptomatic spread. 

● Digital Contact Tracing: Researchers -- including some from USC -- are investigating 
the potential for digital tools to support contact tracing as social distancing measures are 
relaxed. Contact tracing is one key approach for preventing subsequent waves of disease. 

● Preventing a Second Wave: In China, non-pharmacologic, public policy measures, 
including social distancing were able to reduce the reproduction number, R, below 1, 
which caused the number of cases to fall towards zero. However, new cases imported 
from other countries may require close monitoring to prevent a second transmission wave 
as these public policy interventions are relaxed. 
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