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Learning Objectives
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• Discuss symptoms and transmission of COVID-19.

• Discuss risks, management, and precautions associated with COVID-19.

• Describe natural history of COVID-19 illness.
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Coronaviruses
Four Routine
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• HCoV seen in
o 10% hospitalized 

children RTIs
 < 2 yrs > older

o 10% asx controls
o Co-infection seen

• Seasonal
o Winter predominance
o Some year round

Heimdal et al. J Infect Dis 2019;219(3):1198-1206

Norwegian Peds Hosp Study



Where did SARS-CoV-2 come 
from?

7Zhou Nature 2020 Feb 3

Pangolin

Bat SARS-like coronavirus (genus Betacoronavirus, subgenus Sarbecovirus)



SARS-2-CoV or 2019 nCoV

8Zhu NEJM Feb 2020
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COVID-19 ( As of March 18, 2020)

10https://coronavirus.jhu.edu/map.html Accessed March 18, 2020



Transmission
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• Predominantly droplet
o Sneeze travels 3-6 feet
o Surface contamination

 2-3 d on metal or 
plastic at room 
temperature, 40% 
humidity

 6-12 hrs fabric

o Airborne likely but 
infrequent
 Suctioning respiratory 

secretions



Infectious Comparisons
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Virus R Transmission Case Fatality Rate+ Comments

p09H1N1 1.4-1.6 droplet < 0.1% Co-morbidities 

SARS-2-CoV 1.4-6.6* droplet < 2.3-4.6% Co-morbidities 

MERS-CoV 0.3-0.8 to 8.1* droplet < 26.5-55.5% Co-morbidities 

SARS-CoV 2.0-5.0* droplet 11% Co-morbidities 

Measles 5.0-7.0 airborne 1.0-3.0% In developing 
countries

Ebola 1.5-2.0 body fluids 83-90% Early supportive care 
improves outcomes

Pertussis 3.0-5.5 droplet <1.0%,
3.7% (infants)

Polio 5.0-7.0 fecal-oral 2-5% (children)
15-30% (adult)

R = basic reproduction number, *super-spreader issues
+if untreated, if pertinent



Personal Protection for HCP: CDC
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https://www.cdc.gov/coronavirus/2019-ncov/hcp/healthcare-supply-ppe-index.html Accessed March 18, 2020

Hospital Healthcare Personnel should adhere to 
Standard, Contact, and Airborne Precautions:
• Eye protection when caring for patients 

oGoggles or a face shield
• PPE

o Including NIOSH-approved N95 respirators
• Gowns
• Gloves
• Face shield/eye protection, etc.
• Includes, but not limited to, surgical N95 respirators



Personal Protection for HCP: WHO
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https://apps.who.int/iris/bitstream/handle/10665/331215/WHO-2019-nCov-IPCPPE_use-2020.1-eng.pdf
Accessed March 18, 2020

Setting Activity PPE or Procedure

Inpatient room Direct care to COVID-19 
patient

Medical mask, gown, gloves, eye 
protection (goggles or face shield).

Inpatient room Aerosol-generating 
procedures performed on 
COVID-19 patients.

Respirator N95 or FFP2 standard, or 
equivalent. 
Gown, gloves, eye protection, apron

Inpatient triage Preliminary screening not 
involving direct contact

Maintain spatial distance of ≥1 m. No 
PPE required

Outpatient 
consultation room

Physical examination of 
patient with respiratory 
symptoms. 

Medical mask, gown, gloves, eye 
protection (goggles or face shield).

Outpatient 
consultation room

Physical examination of 
patient without respiratory 
symptoms

PPE according to standard precautions 
and risk assessment.
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COVID-19
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• Range of illness:
oAsx to mild to severe
o Incubation period:
 Early data suggests 2-12d, mean 6.4d 
 Report of up to 24d

oWuhan experience
 Hospitalized pts more male, mid-late fifties
 Higher mortality than elsewhere



Clinical Presentation
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• Descriptions mostly limited to hospitalized patients

• Signs, symptoms & labs
o Fever (83-98%)
o Cough (46-82%, usually dry)
o Myalgia or fatigue (11-44%)
o Shortness of breath at onset (31%)
o Less common symptoms:

 Pharyngitis
 Headache
 Productive cough
 GI symptoms
 Hemoptysis

o Leukopenia in ~ 70% hospitalized pts. 
o LDH often elevated



Imaging

18Zhu et al. NEJM Feb 2020
Tao et al, Radiology 2020;200643 DOI 

CT superior to CXR for early diagnosis
Ground glass opacities or consolidation
May progress to ARDS
Peak findings d10 of illness
Resolution starting ~ d14



Diagnostics
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• FDA-approved assays (e.g., 
Film Array) ≠ SARS-2-CoV 
detection

• Molecular:
o CDC, US local health 

departments and qualified labs 
(NOT hospitals, clinics, etc.)
 CDC 2019-Novel 

Coronavirus (2019-nCoV) 
Real-Time Reverse 
Transcriptase (RT)-PCR 
Diagnostic Panel.  

• Many labs now authorized by 
FDA or state health depts

 Quest, LabCorp, hospitals
• Many testing for Influenza/RSV 

first then reflex to SARS-CoV-2.

• Serology:
o China, CDC and others, 

developing assays

CDC Detection Kit

SARS-CoV-2



Disease Course
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• Hospitalized patients, limited studies
o ~50% develop hypoxemia by d8
o ARDS 17-29%
o ICU patients

 Non-invasive ventilation 42%
 Mechanical ventilation 47%
 High-flow O2 11%
 ECMO 2-5%

Huang Lancet 2020; Wang NEJM 2020; Chen Lancet 2020



Monthly Rates
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• Early Wuhan experience: 4.3%
o Early epidemics, sickest seen/prioritized

• China estimates: ~ 2%
o Outside of China: lower is some countries
o Italy high

• Reality: not known, likely lower
o Need serological testing



Mortality Rates: All
But Varies in Different Countries

Pre-existing 
conditions

Case Fatality Rate
(%)

Cardiovascular
disease

10.5

Diabetes 7.3

Chronic
respiratory 
disease

6.3

Hypertension 6.0

Cancer 5.6

No pre-existing
conditions

0.9

Age (yrs) Case Fatality Rate 
(%)

80 14.8

70-79 8.0

60-69 3.6

50-59 1.3

40-49 0.4

30-39 0.2

20-29 0.2

10-19 0.2

0-9 None

Age, Sex, Existing Conditions of COVID-19 Cases and Deaths. Available at https://www.worldometers.info/coronavirus/coronavirus-
age-sex-demographics/#pre-existing-conditions 22

Age, Sex, Existing Conditions of COVID-19 Cases and Deaths. Available at https://worldsmeters.info/coronavirus-age-sex-
demographics/#pre-existing-conditions Accessed March 18, 2020



Therapeutics
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• Supportive care

• Investigational: Remdesivir (GS-5734) IV
oDeveloped for Ebola/Marburg but less effective than 

mAbs
oCoronaviruses (MERS-CoV, SARS-CoV)
 Good in vitro activity
 Rhesus/MERS-CoV
Effective when given 12h post-inoculation
Preventive when given prophylactically

oUsed in one American patient (survived)
• Await late, early use trials from China

deWit, PNAS 2020



Agents Under Study
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• List of medications currently under investigation (US, China):

o ASC09/ritonavir, lopinavir/ritonavir with or without umifenovir

o ASC09/oseltamivir, ritonavir/oseltamivir, oseltamivir

o Azvudine

o Baloxavir marboxil/favipiravir and lpv/rtv in combination(s)

o Camostat mesylate

o Chloroquine, hydroxychloroquine

o Darunavir/cobicistat alone or with lpv/rtv and thymosin α1 in combination(s)

o Remdesivir

o Chloroquine or hydroxychloroquine

o Interferon alfa-2b alone or in combination with lpv/rtv + ribavirin

o Methylprednisolone

o Camrelizumab and thymosin

o Tocilizumab



LVP/RTV (Kaletra)
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• Thought to inhibit SAR-2-CoV 3-chymotrypsin-
like protease

• SARS: some benefit

• Difficult to obtain in US
o IC50 coronavirus < 100x wild-type HIV-1
oClinical trial (non-RCT, China), results pending



Chloroquine/Hydroxychloroquine

• Mechanism may be by interfering with cellular 
acidification, interfering with endosomal pH  viral/cell 
fusion and/or glycosylation of ACE2 (SARS-2-CoV 
receptor)

• Reported to have some efficacy in vivo and in COVID-
19 pneumonia
o SARS (in vitro, Vincent J Virol 2005)
o MERS-CoV (NO EFFECT in vitro, Cong Y, PLoS One 2018)
o SARS-2-CoV (in vitro, Wang Cell Res 2020)

• Chloroquine phosphate listed in Chinese GL
o “Superior” in trial of 100 pts, faster resolution lung imaging, 

cessation of viral shedding

http://www.nhc.gov.cn/xcs/yqfkdt/202002/f12a62d10c2a48c6895cedf2faea6e1f.shtml Accessed March 18, 2020

Audio transcript, State Council China (in Chinese, 2/28/2020)



Chloroquine/Hydroxychloroquine
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• Only in vitro data and some animal model with 
other coronaviruses
oNo COVID published experience
oStudy in influenza + HIV showed increased 

HIV VL
oMixed data with non-coronaviruses for efficacy
Ebola
 Influenza

• Some centers using, others not



Prevention of Fibrosis/Irreversible 
Lung Damage

• Autopsy findings (China, preliminary)

• Reports of two lung transplants (China)

Xinhuanet, March 4, 2020



Monoclonal Abs to IL-6 
Receptor (IL-6R)
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• China COVD-19 Guideline for c19-related “cytokine storm” 
o Extensive lung disease, severe illness + documented elevated IL-

6 levels

• Two FDA approved drugs
o Tocilizumab (Actemra, Genentech/Roche)
o Sarilumab (Kevzara, Sanofi Genzyme)

• FDA indications (Tocilizumab)
o RA, GCA, Juvenile idiopathic rheumatoid arthritis
o Cytokine Release Syndrome (CRS)

 Adults and pediatric patients 2 years of age and older with 
chimeric antigen receptor (CAR) T cell-induced severe or life-
threatening cytokine release syndrome

• No published data yet, Chinese Press releases said to be effective in 
severe disease



Off-label FDA-Approved Drugs
for COVID-19
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• Scant evidence of effectiveness to date

• Chinese Coronavirus Guidelines list
o Chloroquine (antimalarial, US)
o Favilavir (Influenza, China approved only)
o Tocilizumab (anti-IL6R, US)
o Traditional Chinese Medications





Figure 4 

Cell DOI: (10.1016/j.cell.2020.02.052) 
Copyright © 2020 Elsevier Inc. Terms and Conditions

SARS-CoV-2 Cell Entry Depends on ACE2 and TMPRSS2 and Is Blocked by a Clinically Proven 
Protease Inhibitor

Markus Hoffmann, Hannah Kleine-Weber, Simon Schroeder, Nadine Krüger, Tanja Herrler, Sandra 
Erichsen, Tobias S. Schiergens, Georg Herrler, Nai-Huei Wu, Andreas Nitsche, Marcel A. Müller, 

Christian Drosten, Stefan Pöhlmann



COVID Vaccine

• NIH-sponsored Phase I trial
• First enrolled patient 3/16/2020

oExperimental COVID-19 vaccine mRNA-1273 
(Moderna)

oKaiser Permanente Washington Health 
Research Institute
 45 healthy adults, 18 to 55 years
 Study over six weeks, dose ranging
 Goals:
Safety
Immune response

33
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Sometimes Hollywood gets it right, sort of: 
R = 2.0, CFR = 20% ≠ 70M (rather 2 Billion!)
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• Be wary
• Looks at website sources
oufoconspiracyexperts.com or 

aliensarereal.net ??
• Sensational claims, definitive statements, 

old data repurposed
• Check out authors

Fake Medical News – Unverifiable Sources
Help Your Family, Friends & Patients



Rationale for Social Distancing
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Summary
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• COVID-19 is a moving target

• Recommendations likely to change, frequently

• Fear/panic likely spreading faster than disease

• Medical impact
oPotential multiplier of severe seasonal 

influenza?

• Societal/economic impact
oPotentially greater than medical?


