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By Gerry Shih and Lena H. Sun

BEIJING — Chinese researchers investigating the cause of a 
mysterious pneumonia outbreak have discovered a new strain of 
coronavirus, a species of viruses that can cause deadly illnesses 
such as severe acute respiratory syndrome (SARS) and Middle 
East respiratory syndrome (MERS), according to Chinese state 
media and the World Health Organization.

A group of Chinese experts this week isolated and obtained the 
genome sequence of the new virus, which is believed to be 
responsible for sickening dozens of people who visited a wild-
animal market last month in Wuhan, in central China, state media 
reported Thursday.

“According to Chinese authorities, the virus in question can cause 
severe illness in some patients and does not transmit readily 
between people”

Jan. 9, 2020 at 9:14 a.m. PST

https://www.washingtonpost.com/people/gerry-shih/
https://www.washingtonpost.com/people/lena-h-sun/


“Since this is a respiratory virus, it is spread easier 
than Ebola, so it brings with it more fear of easily 
being transmitted between people,” said Matthew 
Frieman, a virologist and associate professor at the 
University of Maryland medical school who studies 
coronaviruses.

University of Washington coronavirus researcher 
David Veesler said the public “should not be 
panicking right now.”



They said they planned to remain in daily contact with those
people to monitor any possible symptoms but have not asked 
them to isolate themselves, under the assumption that this 
variation of coronavirus, which researchers are only beginning 
to understand, operates like other versions that transmit only 
once someone becomes symptomatic.



• Washington state and local health officials interviewed the case-
patient to identify contacts and activities during time of symptom 
onset until appropriate isolation of the patient.

• Among 37 of 50 close contacts identified, monitored and tested 
(rtPCR [37]; serology [23]) , no secondary transmission identified.





By SARAH OWERMOHLE 01/22/2020 10:16 AM EST

President Donald Trump said today the 
U.S. has a deadly Chinese coronavirus 
“totally under control” and there are 
no worries of a pandemic.

Update: The US reported 103,087 COVID-19 
cases on Wednesday, NOV 4th, the highest 
single day total on record and the first time 
any country in the world documented more 
than 100,000 cases in one day.



The Committee agreed that the outbreak 
now meets the criteria for a Public Health 
Emergency of International Concern and 
proposed the following advice to be issued 
as Temporary Recommendations.

The Committee believes that it is still 
possible to interrupt virus spread, provided 
that countries put in place strong measures 
to detect disease early, isolate and treat 
cases, trace contacts, and promote social 
distancing measures commensurate with the 
risk. It is important to note that as the 
situation continues to evolve, so will the 
strategic goals and measures to prevent and 
reduce spread of the infection.

30 January 2020 Statement  Geneva, Switzerland





Fever AND symptoms of lower respiratory 
illness (e.g., cough, shortness of breath), AND

in the last 14 days before symptom onset:

History of travel from Wuhan City, China
-or-

Close contact with a person who is under 
investigation for 2019-nCOV while that 

person was ill.

Fever OR symptoms of lower respiratory illness 
(e.g., cough, shortness of breath), AND in the 

last 14 days before symptom onset:

Close contact with an ill laboratory-confirmed 
2019-nCoV patient.

Criteria to Guide Evaluation of Patients Under Investigation (PUI) for 2019-nCoV
Patients in the United States who meet the following criteria should be evaluated 

as a PUI in association with the outbreak of 2019-nCoV in Wuhan City, China.



Clinical Features Epidemiologic Risk
Fever or signs/sx of lower respiratory tract illness 
(e.g., cough, SOB)

AND Any person incl HCP who has close contact with a lab-
confirmed COVID-19 patient w/in 14d of sx onset

Fever and signs/sx of lower respiratory tract 
illness requiring hospitalization

AND Any history of travel from affected geographic areas 
qw/in 14 d of sx onset

Fever with severe acute lower respiratory illness 
(e.g., pneumonia, ARDS) requiring hospitalization 
and without an alternative explanatory diagnosis 
(e.g., influenza).6

AND No identified source of exposure

Distributed through the CDC Health Alert Network
February 28, 2020, 15:05 ET
CDCHAN-00428



A man in King County has died of COVID-19, an 
illness caused by the new coronavirus SARS-
CoV-2, and two more cases at a long-term care 
facility in Kirkland were identified Saturday, 
prompting the governor to declare a state of 
emergency to try to contain a virus that has 
killed more than 2,900 people globally. Officials 
additionally identified two new cases on Sunday, 
bringing the total in King County to six.





SEATTLE -- King County has 
announced sweeping new 
recommendations for its residents 
to reduce their risk of exposure to 
COVID-19 as officials somberly 
announced a 10th death in the 
Puget Sound region with confirmed 
cases now reaching over three 
dozen.

https://kingcounty.gov/depts/health/news/2020/March/4-covid-recommendations.aspx




Confirmed cases of Covid-19 epidemiologically linked to Facility A as of March 18, 2020.

McMichael et al. NEJM 2020

• A total of 167 confirmed 
cases epidemiologically 
linked to the facility
- 101 residents
- 50 health care personnel
- 16 visitors 

• As of March 18, a total of 30 
long-term care facilities with 
at least one confirmed case 
of Covid-19 had been 
identified in King County.



Contributing factors
• Staff members who worked while symptomatic
• Staff members who worked in more than one facility
• Inadequate familiarity/adherence to std/droplet/contact precautions/eye protection recs
• Challenges to implementing IC practices incl. inadequate supplies of PPE & other items
• Delayed recognition of cases because of low index of suspicion, limited testing availability, 

& difficulty identifying persons with COVID-19 based on signs & symptoms alone.



RESULTS
• 23 days after the 1st positive test result in a resident at this SNF, 

57/89 residents (64%) tested positive for SARS-CoV-2. 
• Among 76 residents who participated in point-prevalence 

surveys, 48 (63%) tested positive. 
- Of these 48, 27 (56%) were asymptomatic at testing; 
- 24 developed symptoms (median time to onset, 4 days). 

• Samples from these 24 pre-symptomatic residents had a median 
rRT-PCR cycle threshold value of 23.1, and viable virus was 
recovered from 17 residents. 

CONCLUSIONS
• Rapid and widespread transmission of SARS-CoV-2 was 

demonstrated in this skilled nursing facility. 
• >50% 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.

Arons. NEJM 220



LTCF Outbreaks by Facility

LTCF-Related Cases





These data demonstrate the high transmissibility of 
SARS-CoV-2 and the possibility of superemitters
contributing to broad transmission in certain unique 
activities.

One singer 
with “cold-like 
symptoms”

52/60 infected
2 deaths



https://english.elpais.com/society/2020-10-28/a-room-a-bar-and-a-class-how-the-coronavirus-is-spread-through-the-air.html?ssm=TW_CC

Respiratory particles:



https://english.elpais.com/society/2020-10-28/a-
room-a-bar-and-a-class-how-the-coronavirus-is-
spread-through-the-air.html?ssm=TW_CC

Singing/shouting



• The virus that causes COVID-19 most commonly spreads between people who are in close contact with 
one another (within about 6 feet, or 2 arm lengths).

• It spreads through respiratory droplets or small particles, such as those in aerosols, produced when an 
infected person coughs, sneezes, sings, talks, or breathes.
o These particles can be inhaled into the nose, mouth, airways, and lungs and cause infection. This is 

thought to be the main way the virus spreads.
o Droplets can also land on surfaces and objects and be transferred by touch. A person may get 

COVID-19 by touching the surface or object that has the virus on it and then touching their own 
mouth, nose, or eyes. Spread from touching surfaces is not thought to be the main way the virus 
spreads.

• It is possible that COVID-19 may spread through the droplets and airborne particles that are formed 
when a person who has COVID-19 coughs, sneezes, sings, talks, or breathes.

• There is growing evidence that droplets and airborne particles can remain suspended in the air and be 
breathed in by others, and travel distances beyond 6 feet (for example, during choir practice, in 
restaurants, or in fitness classes).

• In general, indoor environments without good ventilation increase this risk.

How does the virus spread?



Morowska et al. 
Environment 
International 2020.

Engineering level controls to reduce the environmental risks for airborne transmission



Factors influencing COVID-19 transmission dynamics

Source - Host
Infectiousness

Host susceptibility

Environment
Ventilation 
Humidity

Socio-economic factors

Contact
Duration
Proximity
Crowding

Activity (talking, 
exercising, singing)

Jeff Duchin. Adapted from Cevik SARS-CoV-2 transmission dynamics 
should inform policy. CID preprint

Protection 
Masks, eye protection 



HH member age SARS-CoV-2 cases/HH 
members at risk

Secondary infection rate % 
(95% CI)

All HH members 102/191 53 (46-60)
<12 years 18/32 57 (39-72)
12-17 years 14/30 47 (30-64)
18-49 years 54/92 59 (48-68)
>50 years 16/37 43 (29-59)

Secondary SARS-CoV-2 infections among household members 
Tennessee and Wisconsin, April–September 2020  

• Prospective study
• 101 Households (HH)
• Symptom diary
• Daily PCR



• < 50% of HH members with confirmed SARS-CoV-2 infections reported 
symptoms at the time infection was first detected, many reported no 
symptoms throughout 7 days of follow-up
– underscores potential for transmission from asymptomatic contacts and the 

importance of quarantine
• 2o infection rate from index patients 12–17 yrs = 38% (95% CI = 23%–56%). 
• 2o infection rate from index patients <12 yrs = 53% (95% CI, 31% - 74%)



• Persons who suspect that they might have COVID-19 should isolate, stay 
at home, and use a separate bedroom and bathroom if feasible: Prompt 
isolation of COVID-19 cases can reduce HH transmission. 
– Isolation should begin before seeking testing and before test results 

become available because delaying isolation until confirmation of infection 
could miss an opportunity to reduce transmission to others. 

• Concurrently, all HH members, including the index patient, should start 
wearing a mask in the home, particularly in shared spaces where appropriate 
distancing is not possible.

• Close HH contacts should self-quarantine, to the extent possible, 
particularly staying away from those at higher risk of getting severe COVID-19.



• 42% of cases are isolating between symptom onset and being tested
• Approximately 30% of cases not isolating after result, before contact tracing

Timeline from Illness Onset to Case Interview













7-day Moving Average of Cases, Incidence and Percent of Cases by Age Group



King County Test Results, Positivity, Hospitalizations and Deaths





Test Positivity by Census Tract



Age Adjusted Case,  Hospital izat ion & Death Rates by Race/Ethnic ity  – King Co,  WA

Cases

Hospitalizations

Deaths



Lack of Physical Activity Diabetes

Poor Housing 
Conditions Tobacco 

Use

Frequent 
Mental Distress

Adverse Childhood 
Experiences

Life ExpectancyObesity

41

Social determinants 
of health and 
structural racism 
linked to a wide 
range of health 
disparities 



Suspected Exposures of Confirmed Cases in the Past 14 Days – King Co, WA*

Community + Travel = 35%
• Social gatherings (get-togethers with family 

& friends, parties, recreation, other 
activities)

• Weddings, other celebrations
• Restaurant/bar
• Place of worship/faith-based 
• College/university  (UW Greek system)
• Leisure travel

* Preliminary data



"Prior to Thanksgiving I made a lot of appeals to 
people about the need to keep the family gatherings 
small," Dr. Bonnie Henry, British Columbia's 
provincial health officer, said last week, as she 
announced a ban on inviting more than six people 
into your home. "And unfortunately, there were a 
number of events that have happened that have led 
to quite dramatic increases over the past week."



Colorado hospitals took new steps Wednesday to help prevent 
becoming overwhelmed by a surge in coronavirus patients as 
current statewide hospitalizations for COVID-19 are expected to 
surpass the April peak in the next two or three days.

By Jessica Seaman | jseaman@denverpost.com | The Denver Post
November 4, 2020 at 12:00 p.m. | UPDATED: November 4, 2020 at 7:26 p.m

https://www.denverpost.com/author/jessica-seaman/
mailto:jseaman@denverpost.com


Projected Hospital Resource Use (IHME)







CDC

ACIP ethical principles: Maximize benefits & minimize harms; Promote justice; Mitigate health inequities; Promote transparency







Lab/Test ing

• Limited supplies of 
commercial rapid test kits 

• Lack of rapid, reliable POC 
test

• Clinician reliance on PHL 
testing for case 
management (isolation, 
antiviral treatment)

• PHL capacity quickly 
overwhelmed
• Long turnaround time for 

results
• Shortages of NP swabs and 

VTM
• Clinical/commercial labs not 

integrated into PH response

• Conflicting guidelines
• Outpatient sector 

unprepared: Referred 
cases to ED

• Hospitals: limited 
supplies (N95), test kits

• Outpatient settings: 
Shortages of masks, 
respirators

• Failure of just in time 
purchasing

• Challenges with 
exclusion of exposed 
HCW

HC System

• Inappropriate expectations 
for vaccine protection

• Communication/policy RE: 
potential adverse events 

• Unknown timing for receipt 
of vaccine at local level

• Unknown what 
formulations/quantities of 
vaccine will be available

• Challenges reaching 
certain target populations 

• Allocation of limited supply 
to priority groups when 
supply is limited

Vaccine

Challenges: Pandemic Response
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Challenges: Pandemic Response 
(Unedited from 2009 Pandemic H1N1 After Action



10/27/2009               

• Many healthcare facilities overloaded
– Demand for testing and treatment drove up visits 
– Lack of standardized triage strategy and tools, clinical testing and 

treating algorithms 
– ICUs stressed (surge capability): Critically ill patients required 

complex and resource intensive therapies
• Shortages of critical supplies





Global Health Security Index 2019





• The US outranked the other 194 countries assessed by the GHS Index because it has more 
capacities and fewer identified risks than other countries.  But…

• The US is one of only a small number of high-income countries in the Index that received 
the lowest possible score on public confidence in the government. 
- Poor confidence in the government can undermine the public’s adherence with 

disease-control measures, such as wearing masks or stay-at-home recommendations.

• The US received low scores on important indicators pertaining to the strength of its health 
system and the ability of its people to access health care without barriers. 
- On access to health care, the US ranked 175th globally due to its absence of laws 

mandating universal health care coverage and large numbers of underinsured and 
uninsured individuals. 

- A lack of guaranteed access to health care for all citizens leaves many individuals 
vulnerable during times of emergency.

- Among the 60 high-income countries in the GHS Index, the US ranked 38th for its 
number of physicians per capita and 40th for its number of hospital beds per capita. 

Nuzzo. JAMA 2020.

Suboptimal US Response to COVID-19 Despite Robust Capabilities & Resources 



Source: Sara R. Collins, Munira Z. Gunja, and Gabriella N. Aboulafia, U.S. Health Insurance Coverage in 2020: A Looming Crisis in Affordability —
Findings from the Commonwealth Fund Biennial Health Insurance Survey, 2020 (Commonwealth Fund, Aug. 2020).
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D a t a :  O E C D  H e a l t h  S t a t i s t i c s  2 0 1 9 .
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2017 data:

OECD average: 80.7

US has Lowest Life Expectancy Among OECD Peers



State and local 
public health 
emergency 
preparedness 
and response 
funding was cut 
by hundreds of 
millions of 
dollars over the 
past two 
decades.

HHS’s Hospital 
Preparedness 
Program, the only 
federal source of 
funding to help the 
healthcare delivery 
system prepare for 
and respond to 
emergencies, has 
been cut by over 
60% since 2003, 
when adjusted for 
inflation.





The Road Not Taken

Two roads diverged in a yellow wood,
And sorry I could not travel both
And be one traveler, long I stood
And looked down one as far as I could
To where it bent in the undergrowth;
Then took the other, as just as fair,
And having perhaps the better claim,
Because it was grassy and wanted wear;
Though as for that the passing there
Had worn them really about the same,
And both that morning equally lay
In leaves no step had trodden black.
Oh, I kept the first for another day!
Yet knowing how way leads on to way,
I doubted if I should ever come back.
I shall be telling this with a sigh
Somewhere ages and ages hence:
Two roads diverged in a wood, and I --
I took the one less traveled by,
And that has made all the difference.    

Robert Frost


