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Spread of COVID-19 in the first wave



Wuhan- the epi-center of the 1st wave

Zhang J. Lancet Infectious Diseases 20 (7)



• Preventing local transmission and export of cases. 
• Wuhan in lock-down. 
• Take in and treat every confirmed patient, test every suspected 

case, and isolate every close contact 
• 19 provinces to support the cites in Hubei.

Defense to control the Wuhan and Hubei epidemic



Contact matrices by age

Juanjuan Zhang et al. Science 2020;science.abb8001
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Under control, small scale outbreak



Small-scale outbreak location and time

Tianjin
Nov 8 

Manzhouli
Nov 21 

Shanghai
Nov 9/20 

Beijing
Jun 11

Urumqi
Jul 15

Kashgar
Oct 24

Dalian
Jul 22

Qingdao
Oct 11

Harbin
Apr 9

Shanwei
Aug 14

Shulan
May 7

Confirmed cases
• Local: 106,715

• Imported：5,952

Chengdu
Dec 7

Shijiazhuang
Jan 3

Liaoning
Dec 18 

Suihua/
Tonghua
Jan 12

Lu’an
May 13



Routine measure: NPIs + 4 Es system



Case finding and contact tracing

Case finding：
• Sentinel hospitals: fever clinic as a monitoring sentinel
• Regular PCR testing for key population (e.g. medical workers)
• City-wide/community-wide PCR testing when there are 
community transmitted cases

Case management strategy:
• Confirmed cases classified to 4 categories - mild, moderate, 
severe, extremely severe
• Confirmed patients admitted to isolation wards in designated 
hospitals
• Establish cabin hospitals in the outbreak area to treat mild 
patients

Contact tracing：
• QR code & Big data & epidemiological investigation
• CCTV and credit card info.



North China outbreak: massive nucleic acid testing 

Harbin, Heilongjiang - Apr 9 – 83 confirmed cases

Cluster epidemic caused by hospitals and gatherings. An 87-year-old super spreader infected his 
relatives, friends, doctors, nurses and attendants.
Nucleic acid testing - Relevant personnel
Strengthen hospital process management, and nucleic acid testing is required before 
hospitalization.

Shulan, Jilin – May 7 – 43 confirmed cases

Community containment
- City lockdown
- Prohibit random entry and exit
- Close cultural and entertainment venues
- Travel restriction (Except for freight vehicles )
- School closed
Nucleic acid testing – Relevant personnel
- Accumulatively tested 88,303, daily testing capacity 2000+



North China outbreak: massive nucleic acid testing 

Xinfadi, Beijing – Jun 11 – 335 confirmed cases

Cluster epidemic related with Xinfadi Wholesale Market

Emergency response level increased
Case management – 8 emergency wards, 1,070 beds, 
105 medical staff from other hospital for support
Community containment
- Closed management of 40 communities around the 
market
- School closed
Nucleic acid testing – Citywide
- Totally tested 11 million
- 184 nucleic acid testing institutions, daily testing 
capacity 500,000+

The "Huoyan" nucleic acid testing laboratory in Beijing 
Daxing Sports Center



Precise prevention by division and classification

• Each provinces have conducted scientific 
assessments of the epidemic, determined risk 
levels in different districts or counties. There are 
different management strategies in different 
regions.

Ø High-risk areas strictly implement “internal 
non-proliferation, external release, and 
strengthened treatment” strategies

Ø Medium-risk areas strictly implement 
"reduction of input, interruption of transmission, 
and precision treatment” strategy

Ø Low-risk areas strictly implement the "Enter 
prevent, combat readiness" strategy





Effects of precise testing + intensive contact tracing

Pudong district, Shanghai

- Nov 9 – 1 confirmed cases

- Nov 20 – 7 confirmed cases

Quarantine – 26 close contacts, 186 close contacts of close 
contacts
Nucleic acid testing – 8,717 people, 524 environmental sampling

Nucleic acid testing – people related with Pudong Airport 
- Perform nucleic acid testing on relevant personnel confirmed 
after epidemiological investigation of cases
- 15,416 + 17,719 +2286 people



Different stages in Shanghai

Phase Ⅰ：The first wave 
(Jan20-Mar4) 

• Community containment 
strictly

• Case management and 
contact tracing

• Social mobilization & 
participation

Phase Ⅱ：The second wave 
(Mar5-Apr26) - Border control

• Closed loop transport
• 100% nucleic acid testing 

for imported people
• 100% 14-day centralized 

quarantine          14+7

Phase Ⅲ：Relaxation period 
(Apr27-now)

• School reopening (Apr27)
• Tourism resuming (Jul16)
• Cinema reopening (Jul20)



Prolonged incubation period and centralized quarantine on the 
COVID-19 outbreak in Shijiazhuang

Unpublished paper

Low quality 
contact 
tracing

massive 
nucleic acid 

testing
Centralized 
quarantine 
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Relaxation related to vaccination coverage



• As of May 24, a total of 500 
million doses of covid-19 
vaccines have been reported 
nationwide.

• More than 15 million doses 
delivered in a single day

• Daily rates could reach 20 million 
if needed, roughly half of 
California’s population

China vaccination rates skyrocket as 
millions

Relaxation depends on vaccination



Vaccination + PCR + contact tracing/quarantine

−As of May 15, Shanghai had 
vaccinated 21.18 million doses, 
covering 12.79 million people, 
basically covering half of 
Shanghai's permanent population. 
The health system vaccination 
rate reached 90%. 

−71 large temporary vaccination 
sites, 218 communities, 58
mobile vaccination teams, the 
daily vaccination capacity has 
now reached more than 740,000
doses

−Volunteers provide services such 
as on-site appointments for the 



Key lessons we learned

Broad social mobilization

- Disclose information officially 
- Community staff work at the community level

Quarantine both people and items

- quarantine of imported people
- quarantine of frozen food or airport cargo
- quarantine of frozen food or airport cargo workers regularly

Resource reservation

- Nucleic acid detection capability (no. of lab testing technicians)
- Number of epidemiological investigation professionals

Precise prevention and control
- Detect cases as early as possible to avoid community transmission
- Using the reported cases as the source, with epidemiological investigations to detect the Epi chain
- Nucleic acid testing to screen suspect persons (close contacts, close contacts of the close contacts)



Thanks for attention！


