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The history of emerging influenza viruses：
Continuous threats

George F. Gao, Cell, 2018



Pandemics in the history

More than 40 million deaths

1–4 million deaths

100-400 

thousand deaths

1–4 million deaths

10 year thus far



The largest national flu surveillance network
 Since 2009, Covering whole country, 408 labs, 554 hospitals

 Testing capacity: 99% labs can conduct flu virus Nucleic acid detection

87% labs can conduct flu virus isolation



WHO | Global Influenza Surveillance and 
Response System (GISRS)
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Annual Disease Burden of Influenza
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Total direct medical costs in US: $10.4 B ($4.1-$22.2 B) per year
Total burden for all ages in US: $87.1 B ($47.2-$149.5B) per year

From US CDC. https://www.cdc.gov/flu/about/disease/2015-16.htm; Molinari et al Vaccine 2007; Iuliano et al Lancet 2017



Age <65 years  Age 65–74 years Age ≥75 years

Australia 0·5 (0·2) 3·5 (1·7) 20·8 (9·8)

Southern Brazil 1·0 (0·2) 19·8 (5·6) 111·1 (40·5)

Canada 0·4 (0·1) 6·1 (2·2) 44·5 (12·5)

China 0·7 (0·3) 19·1 (7·0) 112·7 (34·3)

Germany 0·4 (0·1) 2·9 (1·3) 21·0 (7·6)

India 2·2 (1·2) 35·5 (12·3) 88·1 (30·4)

Japan 0·2 (0·03) 3·5 (0·4) 27·5 (2·9)

Kenya 6·4 (2·5) ·· ··

South Africa 5·2 (0·4) 37·4 (4·0) 123·3 (7·5)

South Korea 0·1 (0·03) 3·8 (1·0) 24·9 (6·6)

UK 2·4 (1·9) 17·3 (13·2) 66·6 (39·9)

USA 0·6 (0·1) 8·6 (1·0) 49·4 (6·2)

Table  Mean annual influenza-associated excess mortality rates (EMRs) 

per 100,000 population by age group for EMR-contributing countries

Lancet. 2018 March 31; 391(10127): 1285–1300. 



Estimated country-

specific and age-specific 

influenza-associated 

respiratory mortality 

rates (per 100 000 

individuals) in people

(A) 65 years or younger

Lancet. 2018 March 31; 391(10127): 1285–1300. 



(B) 65–74 years

Lancet. 2018 March 31; 391(10127): 1285–1300. 



(C) 75 years and older.

Lancet. 2018 March 31; 391(10127): 1285–1300. 



Influenza vaccination in NIP 
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• >40% of countries listing influenza vaccination in NIP as 2015 

• Brazil: children aged 6m - 5 years, pregnant women, 60+, health professionals, 

indigenous population, and people with chronic diseases since 1999

• Thailand: for older adults since 2008 
http://www.who.int/immunization/sage/meetings/2015/april/Hombach_SAGE_13April2015.pdf



Influenza vaccine coverage
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http://www.who.int/immunization/sage/meetings/2015/april/Hombach_SAGE_13April2015.pdf

Latin America and the Caribbean adults, 2013-2017



Influenza vaccine: Low coverage in China: 
1%-3% 

The influenza vaccine coverage in China is 

much lower than that of Europe and US, and 

some developing countries in Asia and South 

America.

Population 人群 China 中国 US 美国 (14/15)1

Pregnant women 孕妇 contraindication 50.3%

Young children 低龄儿童
Multi-cities 26%    (6m-5y; 11/12) 2

Xining 12%-13% (2-7y; 14-16) 3 70.4%      (6-59m)

Older adults 老年人 Multi-cities 4.3%     (>60y; 11/12)4 66.7%      (>65y)

Health workers 医务人员 Qingdao 4.8%     (13/14)5 77.3%

Data sources:  

1.http://www.cdc.gov/mmwr/index2015.html

2. Bu L, et al. (2015). Chinese Journal of Public Health 31(6). 

3. Xu L et al. PloS ONE 2017

4. Zhou L, Su Q, Xu Z, et al. (2013). PLoS ONE 8(9): e73724.

5 Song Y et al. Vaccine (2017)



One Health strategy 
to control Flu

Flu and Wild/Domestic Birds (Science, 2005; Science, 2014) 



1st World Flu Day
2018, Shenzhen China

[Film]



The Lancet, 2018



2nd“World Flu Day”2019, Beijing



Popularization of the knowledge on Influenza

Know Flu, Prevent Flu and Beat Flu



 Launch Issue: Vol. 1 No.1 Nov. 29, 2019.

 Publishes authoritative professional information on national

population health, disease and risk factor monitoring,

investigation data and important public health event

investigation reports.

 Will follow a path initially set forth by the US CDC Morbidity

and Mortality Weekly Report (MMWR).

China CDC Weekly (CCDC Weekly) 

Scan to submit



Flu virus sculpture
—CAS Campus

Thank you!

ZIKV and Ab sculpture
—Shenzhen 3rd People’s Hospital


