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Trends of Pandemics in the 21st 

Century 
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H5N1 influenza, Hong Kong, 1997:  

18 human infections/6 deaths   
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H5N1 avian influenza 

Will adaptive mutation occur in other mammals as 

hypothesized for 1918 pandemic? 

 

H1N1 

Or will viral reassortment occur as occurred in 

1957 and 1968 pandemics? 
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Reports of respiratory infection, China, 

2002–2003 

 16 November, 2002  

– Guangdong : outbreak of respiratory illness/government recommending 

isolation of anyone with symptoms (GPHIN)  

– official government report of normal influenza B activity, 7 Dec. 2002 

 11 February, 2003 

– Guangdong: outbreak of atypical pneumonia among health workers 

(GPHIN, text message WHO) 

– official government report of atypical pneumonia outbreak with 305 cases 

and 5 deaths, influenza virus not isolated, 14 Feb. 2003 

 19 February, 2003 

– 33 year male and 9 year old son in Hong Kong reported with Avian 

influenza (H5N1), source linked to Fujian Province, China  (Global Influenza 

Surveillance Network) 
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 26 February 

– Hanoi: 48-year-old business man with high fever (> 38 ºC), 

atypical pneumonia and respiratory failure with history of 

previous travel to China and Hong Kong (WHO country office) 

 

 4–5 March 

– Hong Kong and Hanoi: 77 medical staff (Hong Kong) plus 7 

(Hanoi) reported with atypical pneumonia, not influenza (WHO 

team/liaison)  

Intensified surveillance for respiratory 

infections, Asia, 2002–2003 
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First Global Alert:   

Atypical Pneumonia South Asia 
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Global Alert: Severe Acute Respiratory 

Syndrome (SARS) 

 12 March: First global alert  

– Described atypical pneumonia in Viet Nam and Hong Kong 

 14 March 

– 4 persons Ontario, 3 persons in Singapore, with severe atypical 

pneumonia fitting description of 12 March alert reported to WHO 

 15 March 

– Medical doctor with atypical pneumonia fitting description of 12 

March reported by Ministry of Health, Singapore on return flight 

from New York  
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Situation on 15 March, 2003 

 Atypical pneumonia with rapid progression to respiratory 
failure,  none yet recovered  

 Health workers appeared to be at greatest risk 

 Unidentified cause, presumed to be an infectious agent  

 Antibiotics and antivirals did not appear effective 

 Spreading internationally within Asia and to Europe and North 
America    
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Emerging infections: potential 

transmission pathways/virulence  
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SARS case definition, March 2003 
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SARS: international spread from Hong Kong, 

 21 February, 2003  
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SARS Epidemic curve, China,  

2002 - 2003 



                                                       13 September 2012 

SARS transmission, health care workers 

(HCW), 2003 

Areas  Total 

cases 

Case fatality 

ratio (%)  

Number of HCW 

affected (%)  

Canada 251  17  109 (43)  

China 5327  7 1002 (19)  

Hong Kong 1755  17 386 (22)  

China, Taiwan 346  11 68 (20)  

Singapore 238  14 97 (41)  

Vietnam 63 8 36 (57)  
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WHO real time guidelines, SARS, 2003: 

www.who.int/csr/sars/ 

Update 79 - Situation in China  

China’s Executive Vice Minister of Health, Mr Gao Qiang, and  
WHO’s Executive Director for Communicable Diseases  briefed the 
press this morning on the situation of SARS control in China. Also in 
attendance were Dr Qi Ziaoqiu, Director-General of the Department 
of Disease Control in the Chinese Ministry of Health, and Dr Henk 
Bekedam, WHO Representative  
to China. 

SARS Travel 
Recommendations 
Summary Table 
This table, updated daily, 

indicates those areas with 

recent local transmission of 

SARS for which WHO has 

issued recommendations 

pertaining to international travel.  

Cumulative Number of Reported Probable 

Cases Of SARS 
From: 1 Nov 20021 To: 2 June 2003, 18:00 GMT+2  

Revised: 3 June 2003, 9.00 GMT +2 

Country   Cumulative number of case(s)2   Number 

of new cases  

Brazil   2   0   0   2   10/Apr/2003   24/Apr/2003    

Canada   198   10   30   116   1/Jun/2003   1/Jun/2003    

China   5328   2   334   3495   1/Jun/2003   2/Jun/2003  
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Probable cases of SARS by date of onset 

worldwide, 1 March – 27 June 2003 

Source: WHO 
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SARS and the economy: 

impact on global travel, April 2003 



March 2012                  17 

Coronavirus infections, thought to be 

asymptomatic, animal handlers, China 

2003 

Source: BMJ 2003, online 
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Severe Acute Respiratory virus, 2003 

Suspected animals in the chain 

 of transmission 

The SARS Coronavirus 
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Nipah virus (emergence 1999): proposed 

transmission chain 

Fruit bat Domesticated swine Human 
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Nipah virus outbreaks, 

 1998 - 2008 

Dates Location No. cases No. deaths CFR(%) 

1998-1999 

1999 

Malaysia; 

Singapore  

265 

11 

105 

1 

40 

9 

2001 W. Bengal, India 66 45             68 

2001 Bangladesh 13 9 69 

2003 Bangladesh 12 8            67 

2004 Bangladesh 

Bangladesh 

29 

36 

22 

27 

76 

75 

2005 

 

Bangladesh               12             11            92 

 2007 W. Bengal, India                5                5 

                          

           100 

      

2007 

2008 

Bangladesh 

Bangladesh 

               15 

               11 

            8   

            6 

           54 

           54 
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Changing Nipah virus epidemiology:  

Bangladesh and India 

   
 Human-to-human transmission first 

suspected 2001, hospitalized patients, India 

 Human to human transmission suspected 

again in 2003, 2005, and 2007, Bangladesh  

– cases could not be linked to domestic animal 

exposure, including pigs 

– index cases not identified: one potential exposure 

to bat guano in palm wine 

 Risks to human health poorly understood 
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Philippines, Porcine Reproductive and 

Respiratory Syndrome, July 2007 – June2008 

  outbreak 
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Ebola Reston Virus, 1998 - 2008 

3 separate strains of Ebola Reston Virus species PRRS outbreak:  

4% mean difference in nucleotide identity among the strains 

2.5% difference from 1989 isolate from laboratory monkeys imported from 

Philippines in USA 
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Human Infections, Ebola Reston Virus (ERV), 

1989-2008 

Occupation Risk exposure Location of likely exposure 

Mr X Backyard pig farmer Close contact and care for sick pigs  

Collection and use of boar semen 

Metro Manial and Bulacan farm 

Mr DZ Farm worker Close contact and care of sick pigs Bulacan farm 

Mr SB Farm worker Close contact and care of sick pigs Bulacan farm  

Mr WZ Farm worker Close contact and care of fsick pigs 

Collection of boar semen 

Pangasinan farm 

Mr JD Slaughterhouse worker Slaughtered on average 4 pigs(day  Pangasinan – backyard farms 

Mr Y Slaughterhouse worker Slaughtered pigs daily Nueva Ejica -commercial farms 

Bulacan – backyard farms 
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Epidemiological investigation, pigs at 

slaughter (n = 70), January 2009 - present 

 19/70 (27%) PCR positive for Ebola Reston Virus in blood 

specimens 

  19 PCR positive pigs not reported as overtly ill at time of 

slaughter 

 Organs investigated: 

– 13/19 spleen samples tested PCR positive 

– 12/19 lung samples tested PCR positive  
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Emerging infections: potential 

transmission pathways/virulence  
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Breaches in species barrier: infections in 

humans identified since 1976 

Infection            Animal  linked          Year infection      
                              to transmission       first reported 
    
Ebola virus                  Bats               1976 
 
HIV-1                            Primates                 1981  
 
E. coli O157:H7           Cattle                      1982 
 
Borrelia burgdorferi   Rodents               1982 
 
HIV-2    Primate               1986 
 
Hendra virus Bats                         1994 
 
BSE/vCJD  Cattle               1996 
 
Australian lyssavirus Bats               1996 
 
H5N1 influenza A Chickens               1997 
 
Nipah virus Bats               1999 
 
SARS coronavirus Palm civets             2003  
 
Influenza (H1N1) Swine               2009 

 

http://images.google.co.uk/imgres?imgurl=http://www.topnews.in/files/flu_4.jpg&imgrefurl=http://www.topnews.in/tour-operators-complain-setback-tourism-industry-due-swine-flu-2206890&usg=__79Gn6ttzH1dbZ8TW1D-dqkWBk74=&h=312&w=468&sz=44&hl=en&start=20&tbnid=-vPPH6qrp_Q5oM:&tbnh=85&tbnw=128&prev=/images%3Fq%3Dswine%2Bindustry%26gbv%3D2%26ndsp%3D18%26hl%3Den%26sa%3DN%26start%3D18
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Risk assessment: laboratory-confirmed  human 

avian influenza infections, 1999  - 2009 
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Risk assessment: H5N1 virus groups 

(clades) infecting humans since 2003   
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H1N1 pandemic influenza, 2009 
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Swiss cheese events 

in epidemiology and public health 

Public health 

event 

Risk 

factor 

James Reason: BMJ 2000;320:768-770  

Risk 

factor 

Risk 

factor 

Risk 

factor 

http://www.bmj.com/cgi/content/full/320/7237/768/Fu2
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Routine vaccination of cattle against Rift 

Valley Fever, East Africa 
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Animal husbandry, Sudan and trade 

associated with religious festivals 
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35 

Climate change and health: 

extreme weather events 
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El Nino-associated flooding, East Africa, 

1998 
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Rift Valley Fever, human infection, Sudan, 

1998 
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Animal husbandry and trade, 

Sudan 
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Clandestine livestock trade routes, 

Sudan and Arabian peninsula 

Source: WHO 
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So in summary……… 

when you think of pandemics,                                                

….think of animals and Swiss cheese 

 

    and how to assess and manage the risks 
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What’s the risk? 

Nipah transmission by Bats in Bangladesh.wmv
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