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NERVSS: PRINCIPLES 
• Over-arching considerations:  

– Illness severity 
– Stage of adaptation for human-to-human (H2H) spread 
– Likelihood of containment 

 

• Horizontal (strategic) and vertical (subject matter) 
perspectives 
 

• Goal-, objective- and feasibility- oriented 
 

• NERVSS and public health measures are closely linked 
– Early intense surveillance efforts to detect and contain 

• Can spare downstream amplification of public health activities/costs  
– Public health response depends on timely knowledge & learning 

• Virologic and epidemiologic characteristics by stage of adaptation 
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NERVSS: Goals, Objectives, Actions 
Goal: To minimize disease burden and disruption 

Containment Mitigation 

Individual-level focus 
Containment focus 

Isolation and quarantine 
Risk characterization & control 
Active case/contact follow-up 

Special investigations (research) 

Population-level focus 
Impact mitigation focus 

Vaccine and other intervention readiness 
Risk group characterization for targeted deployment 

Special investigations (research) 
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Containment is not always  
practical or possible 

• Pathogens capable of severe illness 
are the main concern 

• A pathogen already highly adapted 
or with a large proportion of mild or 
asymptomatic illness cannot be 
contained 
– Would require enormous effort and 

resources to detect and intervene 
upon the first cases 

• Cannot test, isolate and/or quarantine 
everyone 

– Focus of NERVSS is severe acute 
respiratory illness (SARI) 

Figure from: Ontario Pandemic Influenza Preparedness Plan 
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Successful containment:  
The unique example of SARS 

• Despite ~8000 cases and ~800 deaths globally in 26 countries, 
SARS was contained within 5 months of first report 
 

• SARS had very unique features that enabled containment: 
– Severe presentation with few mild/asymptomatic cases 

• Could detect it 
– No pre-symptomatic shedding 

• Further minimized surreptitious (silent) spread  
– Delay to peak infectious period (day 10) 

• Gave time to identify and isolate cases 
– Long incubation (median 4-5; range 2- 10 d)  

• Gave time to identify and quarantine contacts 
– Not very transmissible 

• Except under certain conditions of facilitated spread (aerosol-generating) 
• Nosocomial (20-40% HCWs) and limited close contact transmission 
• Importance of Patient Zero connectedness  
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Should not assume all  
emerging pathogens can be halted &  
successfully contained like SARS.  

The goals and objectives of NERVSS will 
depend upon severity, stage of adaptation  

for H2H spread, containment feasibility and 
other characteristics. 
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NERVSS: EXAMPLES 
H7N9 [133 cases; 38 deaths]  
(First report: Mar 31, 2013) 
• Novel influenza A virus 
• Avian origin, China 
• Current reservoir unknown 

– Believed to be poultry but no clear 
outbreaks owing to low path 

 

• Severe acute respiratory illness 
 

– Mild & asymptomatic pediatric 
infections uncommonly identified 

 

• Sporadic community cases: 
limited instances possible H2H 
transmission in family settings 
– No evidence sustained H2H 

 

• No vaccine; NAIs available as tx 

MERS-CoV [55 cases; 30+ deaths] 
(First report: Sept 20, 2012) 

• Novel coronavirus 
• Bat origin, Saudi Arabia 
• Current reservoir unknown 

– No obvious animal outbreaks 
– Role of intermediary species UNK 

 

• Severe acute respiratory illness 
 

– Atypical presentations observed 
with comorbidity/immunecomprom 

 

• Documented clusters in family & 
health care settings 
– No evidence sustained H2H 

 

• No vaccine; no specific tx 
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Genotypic & Phenotypic 
Diversity 

H7N9 
(Enveloped 8-segmented RNA) 

• Other H7Nx infections (N2, N7, N3)  
– Poultry outbreaks: mild human URTI 

mostly conjunctivitis (1 prior death) 
• H7N9 a complex reassortment 

 

• Further  
 genetic  
 markers of  
 human  
 adaptation  
 and virulence 
 

 

• More human infections in the 
shortest period than any other AI 
– More in four weeks than H5N1 in 

ten years in China 

MERS-CoV 
(Enveloped single-stranded RNA) 

• Other CoVs mild URTI in humans 
– Except with comorbidity 

• Nearest CoV to MERS is of bat 
origin, but nearest human virus is 
SARS-CoV 
– Different viral receptors  

• Severity & nosocomial pattern of 
seeding and spread reminiscent of 
SARS-CoV 
 

8 



H7N9 Adaptation & Virulence  
Gene Mutation Markers 

Webster, 2003 
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June 5, 2013 H7N9 Epidemic Curve 

1
1 Prepared by BCCDC Influenza & Emerging Respiratory Pathogens Team June 5, 2013 

*Does not include: 1 Henan, 4 Jiangsu cases with unknown onset date; one asymptomatic case in Beijing. 



Influenza Epidemic Curve 
Typical Seasonal/Pandemic 
Influenza – Outpatient ILI H7N9 Enhanced SARI  

Broad epidemic in birds that SARI in 
humans mirrors OR  
H2H transmission?  

H2H transmission 



H7N9 Epidemiology: Person 
Unusual age and sex distribution – why older males? 

*3 missing information not shown  

*9 missing information not shown  
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Age range: 2-91 years; median 60 years 



H7N9 vs H5N1 age distribution, China 

China-WHO Joint Mission on Human Infection with Avian Influenza A (H7N9) Virus 
18-24 April Mission Report 

[n=104 (2013)] [n=43 (2003-2013)] 

14 



Epidemiologic Triad:  
Disease Occurrence 
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Pourbohloul B. BCCDC 
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Increase in A/H7N7 antibody with age, 
Vietnam 2010-2012 

Hospital-based sampling two cities (n=1723), antibody measured by protein micro-array.  
H9>H7>H5 

H7=A/Chicken/Netherlands/1/2003 (H7N7); 96% HA1 homology A/H7N9 (10 aa Δ; 8 antigenic site) 

Boni et al, JID [in press]  



H7N9: Possible Interpretations 

China-WHO Joint Mission on Human Infection with Avian Influenza A (H7N9) Virus 
18-24 April Mission Report 
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H7N9: Possible Explanations 

China-WHO Joint Mission on Human Infection with Avian Influenza A (H7N9) Virus 
18-24 April Mission Report 

• Specific at-risk group(s)  
 for exposure 
• Other groups at lower risk 

of exposure 

 
 

• Specific at-risk group(s) 
for disease 

• Other groups at lower risk 
of severe illness 
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H7N9: Possible Interventions 

 

China-WHO Joint Mission on Human Infection with Avian Influenza A (H7N9) Virus 
18-24 April Mission Report 

• Containment possible 
• Individual-level isolation 
• Surveillance for early 

detection 
• Active investigations to 

learn about virus 
characteristics 

• Containment impossible 
• Population-level mitigation 
• Surveillance to guide 

interventions and impact 
• Active investigations to 

learn about human risk 
factors 
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H7N9: Impact of Poultry Suspensions 
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FMLB: Farmers’ Market Live Birds 



et al 
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June 5, 2013 MERS-CoV Epidemic Curve 

*Not shown: one fatality lacking details, seven others lacking onset date (3 KSA, 2 Tunisia, 3 Italy of which 1 x Jordan) 

24 

Jordan cluster retrospectively confirmed 
in two fatal cases; remainder probable 

Cluster #1:  
Nosocomial 

Index case: Onset June 13, 2012; Reported 
September 20, 2012 via ProMED; Virus 

sequence published September 27, 2012: 
HCoV-EMC/2012) 

Reported September 22, 2012 
Virus sequence published November 13, 2012:  England 1 CoV 

Cluster #2: 
(Saudi Arabia) 

Family 

Reported early 
Nov, 2012 

Cluster #7 (Tunisia):  
Family 

Cluster #8 (Italy):  
Family & Co-worker 

Cluster #3 (UK):  
Household & 
nosocomial  patient 
visitor 

Cluster #4 (Saudi Arabia):  
Household & nosocomial  
including patients and 2 
HCWs 

Cluster #5 
(Saudi 
Arabia):  
Nosocomial  

Cluster #6 (France):  
Nosocomial in-patient 
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MERS-CoV Epidemiology: Person 
Unusual age and sex distribution – why older males? 

*4 missing information not shown  *4 missing information not shown  
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Age range 2-94 years; median 56 years 



H7N9 and MERS-CoV: Questions 

• Virologic / epidemiologic characteristics 
 

– Spectrum of illness and true infection rate 
– Risk factors for severe disease 
– Incubation period 

• Prolonged? 
– H7N9: median: 5-7 days; range: 1-15 days (WHO Mission Report) 
– MERS-CoV: nosocomial cluster 9-12 days 

– Shedding period  
– Infectious and Peak infectious periods 
– Transmissibility 
– Laboratory positivity 

• Timelines 
• Specimens 
• Serologic – needed to assess population prevalence 

 

 

UNKNOWN 
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Epidemiologic Triad:  
Disease Occurrence 
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Pourbohloul B. BCCDC 
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Public Health Triad:  
Disease Mitigation 

©Tim-Fotolia.com 

©Shulz-Design-Fotolia.com 

©Rudie-Fotolia.com 

29 



NERVSS: Goals, Objectives, Actions 
Goal: To minimize disease burden and disruption 

Containment Mitigation 

Individual-level focus 
Containment focus 

Isolation and quarantine 
Risk characterization & control 
Active case/contact follow-up 

Special investigations (research) 

Population-level focus 
Impact mitigation focus 

Vaccine and other intervention readiness 
Risk group characterization for targeted deployment 

Special investigations (research) 
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H7N9 and MERS-CoV: Questions 

• Is containment possible? 
 

• H7N9 ? 
 

• MERS-CoV ? 
 
 

• What should we be anticipating and doing? 
 

©denis_pc-Fotolia.com 

31 



Acknowledgements 

• Lisan Kwindt, BC Centre for Disease Control 
– Tracking, tallying and summarizing 
– Literature assembly 

 
• Charles Fritz, BC Centre for Disease Control 

– Geographic Mapping 

32 


	�National Emerging Respiratory Virus �Surveillance Strategy (NERVSS):�H7N9 and MERS-CoV Examples
	NERVSS: PRINCIPLES
	NERVSS: Goals, Objectives, Actions
	Containment is not always �practical or possible
	Successful containment: �The unique example of SARS
	Diapositive numéro 6
	NERVSS: EXAMPLES
	Genotypic & Phenotypic�Diversity
	H7N9 Adaptation & Virulence �Gene Mutation Markers
	Diapositive numéro 10
	June 5, 2013 H7N9 Epidemic Curve
	Influenza Epidemic Curve
	H7N9 Epidemiology: Person
	H7N9 vs H5N1 age distribution, China
	Epidemiologic Triad: �Disease Occurrence
	Diapositive numéro 16
	Diapositive numéro 17
	Increase in A/H7N7 antibody with age, Vietnam 2010-2012
	H7N9: Possible Interpretations
	H7N9: Possible Explanations
	H7N9: Possible Interventions
	H7N9: Impact of Poultry Suspensions
	Diapositive numéro 23
	June 5, 2013 MERS-CoV Epidemic Curve
	Diapositive numéro 25
	MERS-CoV Epidemiology: Person
	H7N9 and MERS-CoV: Questions
	Epidemiologic Triad: �Disease Occurrence
	Public Health Triad: �Disease Mitigation
	NERVSS: Goals, Objectives, Actions
	H7N9 and MERS-CoV: Questions
	Acknowledgements

