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• Single-stranded, lipid coated RNA 
viruses 

• Human Coronaviruses 
(responsible for 25% of common 
colds):
• Alphacoronavirus: NL63, 229E
• Betacoronavirus: HKU1, OC43

• Animal Coronaviruses:
• ALL Betacoronaviruses
• SARS CoV-1 (2002-2004)
• MERS CoV (2012-2015)
• SARS CoV-2 (2019-)

• Rarely cause primary viral 
pneumonia or predispose to 
secondary bacterial pneumonia. 

Coronaviruses
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Hoffmann et al. Cell 2020
ICTV.  Nature Microbiol.  2020



• Virus binds to the angiotensin-

converting enzyme site (ACE2) in 
the respiratory epithelium

• Infects both the upper and lower 

respiratory tracts

SARS-CoV-2
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Hoffmann et al. Cell 2020
Prompetchara et al.  APJI. 2020
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• Dec 8:  First Case Identified
• Dec 26:  First Cluster recognized in 

Wuhan
• Jan 7:  New Virus Identified

• SARS-CoV-2 as cause of COVID-19
• Jan 20:  First confirmed human-to-

human transmission
• Jan 30:  WHO Public Health 

Emergency of International Concern 
declared

• Jan 31:  US declares Public Health 
Emergency

• Diamond Princess, South Korea, Italy
• March 11:  Pandemic Declared

Timeline
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Wu et al. JAMA. 2020



SARS-CoV-2 compared to past 
epidemics

Cases: >180,000

Deaths: > 7,000 NBC News
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Cases: 2,499Cases: 8,437

Deaths: 813 Deaths: 861

Mortality rate: ~3% but moving 

target
Mortality rate: 9.63% Mortality rate: 34.45%



Global Map with Confirmed Cases
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JHU CSSE



Current Global Situation
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Financial Times, 3/14/20



US Map with Confirmed Cases
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CDC



Source and Spread

• First detected in Wuhan City, Hubei 
Province, China 

• First infections were linked to a live 
animal market (December 2019)

• Animal source remains 
uncertain: bats > pangolin

• The virus is now spreading 
worldwide

• We are still learning how it spreads 
and to what extent it may spread in 
the US

CDC.Gov
South China Morning Post
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Transmission

Transmission is thought to occur

• Mainly, person-to-person via respiratory droplets

• Asymptomatic transmission is possible but the contribution 
to overall number of illness appears to be small

• Close personal contact (within ~6 feet or 2 meters)

• Touching an object/surface with virus and then touching your 
mouth, nose or eyes

• No perinatal transmission yet observed

Bodily fluids related to spread of SARS-CoV-2

Very limited data are available but RNA has been detected:

• Upper and lower respiratory tract specimens and BAL fluid

• Blood and stool specimens show live virus, but no epidemiologic 
evidence of fecal-oral transmission

CDC.gov
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Transmission
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Imported and local cases 
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South China Morning Post



Survival on surfaces

Not certain, generally up to 48 hrs on solid surfaces but can 
be up to 9 days on other surfaces

Other coronaviruses survival on surfaces:

• Temp, humidity, type of surface

• Easily disinfected with EtOH, peroxide, bleach
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Kampf G, et al.  J Hosp. Infect 2020; 31 January (In press)
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Virus shedding

• Highest early in the course of disease (vs SARS which 
peaks at 5 days after onset)

• Shedding can occur in the 24-48 hrs prior to symptoms 
onset and continues for 7-12 days in mild/mod cases and 

for >2 weeks in severe cases

• Patients who recover can be PCR positive after symptoms 
resolve from 1-4 weeks, but unknown if this equals 
presence of infectious virus

Aylward B et al, WHO-China Mission, 2020
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Basic Facts 
Reproduction

R0 (R-nought) SARS-
CoV-2: 2.5

R0 Influenza: 1.3

R0 Ebola: 2

R0 SARS: 4

Case Doubling Time: 5.7 
days
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Estimates of transmission and 
fatality rate

Sheikh, et al.  New York Times 07-Feb-2020
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Current cases, Recovered and 
Deaths
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New York Times 
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Clinical features

Wu et al. JAMA. 2020
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Clinical Spectrum
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At diagnosis:

• Mild disease

• Severe: pneumonia 

• Critical: ARDS and 

septic shock

• 40-50% have 
underlying 

medical 

conditions

• Asymptomatic infection 
(<1%), unknown 

without serology

Guan WJ et al. N Engl J Med. 2020 Feb 28; CDC
Aylward B et al, WHO-China Mission, 2020



Progression
Most common presentation: 1 week prodrome of myalgias, 
malaise, cough, low grade fever that progress gradually 
leading to dyspnea in 2nd week

• 10-15% of mild/moderate cases become severe

• 15-20% become critical

Average times:

• Median incubation period 

estimated 4-6 days (range 2-14 days)

• From exposure to symptom onset:

2-9 days (median of 5)

• From symptom onset to recovery:

• Mild cases: 2 weeks

• Severe cases: 3-6 weeks Aylward B et al, WHO-China Mission, 2020
South China Morning Post
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Who Gets Symptomatic Infection?

China CDC Weekly. 2020
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Determinants of outcome

Chinese Center for Disease Control and 
Prevention (11 Feb 2020)
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• Comorbidity and advanced age increase risk for severe 
illness and death

• Immunocompromised – no data present



Fatality rate in mainland
China by age range

South China Morning Post

Last modified 3/17/20



Special Populations – Patients with 
Cancer

Liang et al. Lancet Oncology. 2020
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Key Findings

Radiographic:

• CXR = Bilateral patchy 
shadowing 

• CT = Ground glass 
opacity

Laboratory:

• Lymphopenia (with 
either leukocytosis or 
leukopenia)

• Inflammatory markers 
are not as consistent

Guan et al. NEJM 2020
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Influenza vs COVID-19
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Influenza COVID-19

Clinical Presentation

Onset Sudden Gradual

Fever, cough, body aches Common Common

Rhinorrhea/congestion Sometimes Rare

Secondary bacterial pneumonia Common Rare

Risk for severe infection Children, pregnant,
elderly, 
comorbidities, 
immunosuppressed

Older age and 
underlying 
conditions 
(cardiopulmonary)

Transmission

Incubation Period Short Up to 14 days

Serial Interval (time between 
successive cases)

3 days 5-6 days

Pre-symptomatic Major driver Possible

R0 1.3 2.5

WHO.int



Influenza vs COVID-19
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Department

Division

Total Tests
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Total tests

Last modified 3/17/20

New York Times



Available testing

• Qualitative molecular assays (PCR) in respiratory samples

• For any testing for respiratory pathogens, sample collection has a 
critical impact on the quality of the result.  A poorly collected NP 
swab can contribute to false negative results

• Patients being tested for COVID-19 should also have routine 
testing performed for common pathogens with overlapping 
symptoms (i.e. Influenza/RSV)

• Co-infection rate with other respiratory viruses <=2%

Last modified 3/17/20



Testing Criteria

Clinicians should use their judgment to determine if a patient 
has signs and symptoms compatible with COVID-19 and 
whether the patient should be tested:

• Outpatient and Emergency Medicine 
• Compatible symptoms: cough, fever, difficulty breathing

• Epidemiologic link: any persons (including healthcare workers) who 

have had close contact with a laboratory-confirmed COVID-19 patient 

within 14 days of symptom onset, a history of travel from affected 
geographic areas within 14 days of symptom onset(China, Iran, Most 

of Europe, Japan, South Korea)

• Inpatient
• Requires compatible symptoms(same as above), epidemiologic 

link(same as above), and negative respiratory viral panel (RVP) with 
no other etiology for symptoms

Last modified 3/17/20



How to test at BJH
• Testing can be ordered in Epic

using “COVID-19 Coronavirus” (Lab 
Number LAB4920)

• Lab Medicine Resident (LMR) will 

contact the ordering provider to 

review the case. 

• If the order is denied and the 

ordering provider disagrees with 
LMR, the discussion can be 
escalated to the ID attending on 

call. 

• IP is automatically notified

• Microbiology can assist with 

collection instructions.

• Testing is done in-house or as send 
out to Quest, LabCorp or University 

of Washington depending on supply 

and availability

Specimens:

• Nasopharyngeal swab (NP)

• BAL, Tracheal aspirate, Sputum, 

Nasopharyngeal wash/aspirate, 
Nasal aspirate (if available): 2-3 mL 

in a sterile container. 

Transport to the laboratory promptly.
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BJH Employee Travel Restrictions
As of 3/17/2020
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Patient Disposition

• Inpatient

• Placement on COVID-19 precautions and transfer (call patient placement for 

transfer) to COVID unit 

• Arranged by the ordering provider

• Any inpatient tested for COVID is put in a NPV room in the MICU (up to 3 

patients) and 8200 for more than 3 patients

• Non critically ill COVID patients will be cohorted on 5200

• Outpatient

• Medically stable patients are instructed in home quarantine by ordering provider

• Emergency Department

• Medically stable patients are instructed in home quarantine by ordering provider

• If requiring admission, patients must be placed on COVID-19 precautions and 
transfer to COVID unit (call patient placement to arrange transfer)
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Hand hygiene

• Wash your hands often 
with soap and water for at 
least 20 seconds

• If soap and water are not 

readily available, use an 
alcohol-based hand 
sanitizer with at least 60% 
alcohol

• Coronavirus has an outer 
lipid membrane layer that 
can be dissolved by soap

South China Morning Post
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PPE
Evaluating PUI or confirmed 
COVID-19 case:

• Standard precautions

• Contact precautions

• Facemask 

• Eye protection

Airborne isolation: only if 
undergoing aerosol generating 
procedures – intubation, 
bronchoscopy, nebulization
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South China Morning Report



Safe Doffing
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N95 Reuse Policy
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• Due to increased international demand, BJC Healthcare is 
experiencing a shortage of N95 respirators.

• Employees needing an N95 for their task(s) should obtain 
an appropriate respirator from their unit leader(s), along 

with paper bag and instructions for reuse:

• Write first and last name on paper bag

• Use N95 per standard protocol

• After use, remove N95 per standard doffing sequence and 
place in pre-labeled paper bag for reuse 

• Discard if: Visibly soiled, moist or wet, used during aerosol-
generating procedures, used for patient on contact isolation 
with multi-drug resistant organism, used for patient on 
contact isolation for active varicella zoster virus or herpes 
zoster



Environmental cleaning

• Cleaning and disinfection practices and 
products should be used for routine 
cleaning of COVID-19 patient rooms and 
equipment. 

• EPA requires cleaning products have a 
label claim for emerging pathogens or for 
coronaviruses, influenza and other 
respiratory viruses. 

• PDI wipes, our most common hospital 
disinfectant, have this label claim. 

• All other BJC-approved disinfectants meet 
this criteria under standard purchasing 
practices.
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Kampf G, et al.  J Hosp. Infect 2020;
31 January
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Preventing 
spread

• Diligent hand washing 
with soap and water.

• Respiratory etiquette 

• Avoiding touching the 
face

• Social distancing and 
avoiding close contact 
with ill individuals

• Cleaning and disinfecting 
objects and surfaces that 
are frequently touched. 
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Community 
mitigation
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TREATMENT AND 
RESEARCH
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Therapeutic interventions and 
goals

WHO.int
Last modified 3/17/20

• No approved drugs
• Experimental: remdesivir, combination lopinavir/ritonavir, 

therapeutic antibodies
• Vaccines



Management Options
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• Methylprednisolone:  No benefit for SARS or MERS, prolonged shedding

• IVIG/Convalescent Plasma:  Studies starting, not yet available in US (no COVID-19 Ab 
in IgIV)

• Lopinavir-Ritonavir

• Chloroquine

• IL6 Blockers:  Tocilizumab, TZLS-501

• Remdesivir

• Others

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

o ASC09/oseltamivir, ritonavir/oseltamivir, oseltamivir (high dose)

o ACEI/ARB – start vs. stop?

o Baloxavir marboxil/favipiravir and lopinavir/ritonavir in combination(s)

o Hydroxychloroquine

o Darunavir/cobicistat alone or with lopinavir/ritonavir and thymosin α1 in combination(s)

o Interferon alfa-2b alone or in combination with lopinavir/ritonavir and ribavirin

o Camrelizumab and thymosin



Remdesivir (GS-5734)
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• Investigational agent, novel nucleotide analogue with activity against SARS-
CoV-2 and related coronaviruses (SARS and MERS-CoV) both in vitro and 
animal studies

• Several randomized trials are underway to evaluate the efficacy for 
moderate or severe COVID-19

• Compassionate use in some institutions
• Used for first COVID-19 case in the US without adverse events

• Clinical impact on COVID-19 remains unknown
• Not yet licensed or approved anywhere globally and has not been 

demonstrated to be safe or effective for any use

Holshue et al. NEJM 2020
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Flowchart 
for COVID-19

PUI for COVID-19 (compatible 
signs/symptoms, epidemiologic 

factors*, clinical course)

1. Contact IP to implement 
appropriate IP practices

Standard, contact 
precautions, isolation 

mask and eye 
protection

2. Test for other 
respiratory viruses

3. If negative proceed with COVID-
19 testing

Place order in 
Epic

Lab Medicine Resident will 
contact ordering provider to 

discuss case

If approved proceed with 
collecting samples

Only NP swab 
required

If denied contact ID 
attending on call to 

discuss case

*Any persons, including HCW, who have had close contact with a 
laboratory-confirmed COVID-19 patient within 14 days of symptom 
onset, history of travel from affected geographic areas within 14 days of 
sy mptom onset.



When to contact Occupational 
Health?

• If you have an unprotected exposure (i.e., not wearing 
recommended PPE) to a confirmed or possible COVID-19 
patient, contact your supervisor or occupational health 
immediately.

• If you develop symptoms consistent with COVID-19 (fever, 
cough, or difficulty breathing), do not report to work. 
Contact occupational health.
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