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Unemployment Rate in US



Scientific community



4.2 Million COVID-19 Cases and 285K Deaths in the World 
(May 13, 2020)



Learning from COVID-19 Cases in Wuhan, US and Europe

Huge Multi-faceted Impact



ÅA summary of the key findings is at my tweet  @XihongLin

Abstract views=119K

Pdf downloads=46K

A Pre-print of Analysis of 26,000 COVID-19 cases until Feb 18 in 

Wuhan was posted immediately in MedRxiv on March 6, 2020
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benefits US and other countries at this critical time.
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Part I of the Updated MedRxiv Preprint was Published in JAMA, 
April 10: Analysis of 32,000 cases Until March 8, 2020

Top 0.01% among 15 

millions of articles



Testified in the Evidence  Session of the Science and 
Technology Committee of the UK Parliament on April 17



Media Coverage and Interview



R=3.88

R=0.32

R=1.25 Effective Reproductive 

Number ╡◄
= 

Average # of people 
infected by a case

Analysis of 26,000 cases

SEIR model

Key Point: Wuhan Experience shows the COVID-19 Outbreak Can Be 
Controlled: Social Distancing + Centralized Isolation and Quarantine



Wuhan, China

Population Size: 11M



Wuhan, China

Changjiang river in the 

background



Dec 8, 2019: First 

case: close to the 

Huanan Seafood 

Market

Wuhan CDC (n=25,961): December 8 ïFebruary 18



Dec 8, 2019: First 

case: close to the 

Huanan Seafood 

Market
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Closed on Jan 1, 2020
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Dec 8, 2019: First 

case: close to the 

Huanan Seafood 

Market
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Start of Spring 

Festival Travel

Jan 23, 2020  
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Wuhan CDC (n=25,961): December 8 ïFebruary 18

Traffic ban



Dec 8, 2019: First 

case: close to the 

Huanan Seafood 

Market

Jan 11, 2020: 

Start of Spring 

Festival Travel

Jan 23, 2020  

Start of Cordon 

Sanitaire

Wuhan CDC (n=25,961): December 8 ïFebruary 18

Due to a very large number of cases, 

the health care system was under an 

enormous pressure. There was an 

overwhelming  shortage of medical 

resources, resulting in many patients 

not being able to receive medical 

care.



Dec 8, 2019: First 

case: close to the 

Huanan Seafood 

Market

Jan 11, 2020: 

Start of Spring 

Festival Travel

Jan 23, 2020  

Start of Cordon 

Sanitaire

Feb 2, 2020

2 New and 16 Field 

Hospitals Launched

Wuhan CDC (n=25,961): December 8 ïFebruary 18

To address the serious 

shortage of medical 

resources, 



Dec 8, 2019: First 

case: close to the 

Huanan Seafood 

Market

Jan 11, 2020: 

Start of Spring 

Festival Travel

Jan 23, 2020  

Start of Cordon 

Sanitaire

Feb 2, 2020

2 New and 16 Field 

Hospitals Launched

Wuhan CDC (n=25,961): December 8 ïFebruary 18

2 new simple 

hospitals built in 

<2 weeks



Dec 8, 2019: First 

case: close to the 

Huanan Seafood 

Market

Jan 11, 2020: 

Start of Spring 

Festival Travel

Jan 23, 2020  

Start of Cordon 

Sanitaire

Feb 2, 2020

2 new and 16 field 

hospitals launched

Wuhan CDC (n=25,961): December 8 ïFebruary 18

16 Field Hospitals by 

converting stadiums 

and exhibition centers



Dec 8, 2019: First 

case: close to the 

Huanan Seafood 

Market

Jan 11, 2020: 

Start of Spring 

Festival Travel

Jan 23, 2020  

Start of Cordon 

Sanitaire

Feb 2, 2020

2 new and 15 field 

hospitals launched

Wuhan CDC (n=25,961): December 8 ïFebruary 18

Designated hotels and 

university dorms were used for 

additional beds for presumptive 

cases and close contacts  



Dec 8, 2019: First 

case: close to the 

Huanan Seafood 

Market

Jan 11, 2020: 

Start of Spring 

Festival Travel

Jan 23, 2020  

Start of Cordon 

Sanitaire

Feb 2, 2020

2 New and 16 Field 

Hospitals launched

Wuhan CDC (n=25,961): December 8 ïFebruary 18

Many healthcare workers 

across China went to 

help Wuhan 



Estimated Effective Reproducible Number R Using Extended SEIR Model



Estimated Effective Reproducible Number R Using Extended SEIR Model

R=3.88 R=3.87

Blue = projected trajectory if there 
were no intervention



Lab-confirmed cases during lockdown with traffic ban and 
home quarantine between January 23-Feb 1, 2020

R=1.25 Blue = Projected trajectory if  

social distancing had continued.



The results that social distancing reduces R to linger around 1 have 
been replicated in many countries 

Italy  (Feb 17-April 13)

https://epiforecasts.io/covid/posts/national/italy/

R for a month

https://epiforecasts.io/covid/posts/national/italy/


The results that social distancing reduces R to linger around 1 have 
been replicated in many countries 

Germany  (Mar 8-April 6)

R for a month

Robert Koch Institut, EpidemiologischesBulletin, April 23, 2020



Take home message #1: Social Distancing Greatly Helped 
Flatten the Curve but Was not Enough

ÅSocial distance helps block community transmission (between-household 
transmission)

ÅFamily transmission is common. 

ÅInfected cases might infect family members and close contacts, who 

could infect others in the community.

ÅSocial distancing helped reduce R to be around 1, but was not good 

enough



March 18, 2020

Family 

transmission 

is common

It is critical to develop 

strategies for 

preventing family 

members and close 

contacts from being 

infected



How We Feel Project

ÅApp for COVID symptoms and 

health status

ÅLaunched on April 4

ÅJoint with Feng Zhang at Broad 

Institute and Ben Silbermann at 

Pinterest 

Å>500K users and >3M 

responses in US.Harvard PI: X Lin 

https://howwefeel.org/

https://howwefeel.org/


Consortium for Coronavirus Census Collective

Nature Medicine, in Press



HWF: Estimated Household Transmission Rate

ÅAdjusted OR of positive test 

associated with  infection in a 

household with infected 

members  is 11 (CI=7.72 ï

15.7).

ÅHousehold/congregated place 

transmission is common and 

needs to be blocked.



Wuhan: Centralized Quarantine after February 1, 2020

R=0.32
Blue = Projected trajectory if  

this intervention continues.



Updated Analysis Using 32,000 Cases Until March 8 (JAMA, April 8)

Method: Epiestim



Control the source 

of infection 

Centralized Quarantine: Take infected and suspected 

cases out of home and family network and admit them to 

new or field hospitals for medical care 

Reduce the number of 
new infections

Stop the outbreak

Blue: infected family 

members, close 

contacts and 

community members

Red: Infected index cases

Home Quarantine  

Key Idea: Centralized Isolation of Infected and Centralized Quarantine of 
Suspected Cases and Close Contacts with Medical Care Provided



Confirmed Cases

2 New and 16 Field Hospitals

(converted from stadiums or 

conference centers )

(Mild/moderate cases) 

If progressed 

to be severe 

Transported to 

regular hospitals, 

e.g., ICU

Close contacts

Group 1 Group 2 Group 3 Group 4

Suspected Cases

(with Symptoms)

Cases with Fever

Centrally 

quarantined in 

designated hotels

Centrally 

quarantined in 

designated hotels

Centrally 

quarantined in 

designated hotels 

or university dorms

If confirmed case

If confirmed case

If confirmed case

Centralized Quarantine Strategy After Feb 1, 2020 



Take home message  #2: Adding Centralized Isolation and Quarantine  
to Social Distancing Bended the Curve and Stopped the Epidemic

ÅBlock within-household transmission: Prevent infected cases from 
infecting household members

ÅPatients received medical care immediately

ÅPrevention of disease progression: With timely medical care of mild 
cases, reduce the chance of progression to becoming severe cases.



Take home message  #2: Adding Centralized Isolation and Quarantine  to 
Social Distancing Bended the Curve and Stopped the Epidemic

ÅMonitor Progression: If a patient progressed to become a 
severe case in a field hospital, he/she was transferred to an ICU 
in a main hospital.

ÅRelief of burden on health care system and ICU: By reducing 
the number of new infected cases, it relieved the enormous 
pressure on the healthcare system, e.g. a lack of ICU capacity, 
and  a shortage of PPEs.



All the 16 Field Hospitals in Wuhan were closed on March 10, 2020: 

Cleared All Patients

Congratulations, Wuhan!

Closing Ceremony



March 18: No new confirmed cases in Hubei Province

April 8: Wuhan reopened the city
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Epidemiological Characteristics of 32,000+ Lab-

Confirmed COVID-19 Cases



Infection Rates by Age

Wuhan MA
https://www.mass.gov/doc/covid-19-
dashboard-may-12-2020/download

https://www.mass.gov/doc/covid-19-dashboard-may-12-2020/download


Infection Rates by Gender, Health Care Workers and Essential Workers 

Wuhan HowWeFeel



Take home message #3:  Protection of Health Care Workers with 

Comprehensive PPEs, Training and PPE Supplies

Launched on March 16,

1.7M people have signed.

ÅComprehensive PPE Protection:

masks, protective suit,  medical goggle, 

cap, face shield, and two layers of 

gloves.

ÅTraining:ñThis is the penultimate 
lesson we learned from Ebola. Training 
on donning/doffing of PPE is key to 
prevention of infectionò ïan MD I got to 
know in March

ÅSpeed up supplies in PPEs: A 
shortage in PPEs .



COVID-19 Health Disparity: Top 7 MA towns with the highest 
infection rates are all low income towns with high % of URMs

ÅChelsea

ÅLawrence

ÅRevere

ÅBrockton

ÅHolyoke

ÅEverett

ÅLynn



Take home message #4: Protect the Five Vulnerable Groups 

ÅHealthcare workers

ÅElderly people

ÅFamily members and close contacts of infected cases

ÅEssential workers

ÅLow income families, especially those under-represented  
minorities: They usually have poor housing conditions and need 
to go to work



Wuhan: Severity Risk Factors

ÅElderly are at a much higher 

risk of becoming severe 

(RR=3 for 60-79 and RR=6 

for 80+, p-value<0.0001)

ÅSimilar age results using MA 

data.

ÅWomen have a  lower risk of 

becoming severe than men 

(RR=0.9, p-value=0.002)



Take home message #5:  Early Diagnosis and Early Medical Care

ÅEarly diagnosis and early medical care will help prevent cases from 

progressing to become severe cases, who have a much higher risk 

of death, like ARDS patients

ÅEspecially for the five vulnerable groups.



Estimated R Values Around the World (May 8, 2020)



Estimated R Curves in America and Asia (May 8, 2020)



Estimated R Curves in Europe (May 8, 2020)



Take home message #6: A Multi-pronged Approach is needed to 
control the epidemic 

Six pillars:

ÅMask wearing

ÅSocial distancing

ÅWidespread testing

ÅContact tracing

ÅIsolation and quarantine 

ÅTreat infected patients



Test-Trace-Isolate: Bend the Curve

WHO

Tri-states (MA, NJ, NY) 

launched COVID test 

and trace programs

MA launched the 

first contact tracing 

program



Estimated R-Value Map in US (May 8, 2020)



Estimated R Curves in US: East Coast and Midwest (May 8, 2020)


