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Objectives

• Describe influenza activity during the 
2012-2013 season and what is anticipated 
for the upcoming season.

• Discuss current influenza diagnostic 
technologies and trends
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technologies and trends.
• Summarize strategies for laboratory-based 

surveillance for influenza, respiratory 
viruses and rotavirus in Wisconsin during 
the 2013-14 season.
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Influenza
The Latest Information

http://www.cdc.gov/flu/professionals/index.htm
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Influenza’s Gonna Continue to do What 
Influenza Does: Change!

 Influenza types A, B and C
 A and B are major human 

pathogens

 Negative-sense segmented RNA
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Negative sense segmented RNA 
genome
 10 major proteins

 Two major surface proteins of A 
and B viruses:

 Hemagglutinin (HA) 
 Neuraminidase (NA)
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The Changeability of Influenza
Antigenic Drift and Shift
www.flu.gov
Antigenic Drift Antigenic Shift
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Aquatic birdsAquatic birds

Influenza: The Premise Behind 
Antigenic Shift

Influenza A     
 H1 - H17 
 N1 – N10 
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HumansHumans PigsPigs HorsesHorsesPoultryPoultry

CatsCats

AquaticAquatic
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“Year in Review”– Influenza in WI
• Primarily Influenza A 

(H3N2)
• Peak activity last week 

in December
• Co-circulation of both
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• Co circulation of both 
influenza types and 
subtypes

• Influenza B—end of 
season

• Antiviral resistance

25%

75%

Influenza B Lineage, 2012-
2013-Wisconsin (n=28)

Influenza B-
Yamagata
Influenza B-
Victoria
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“Year in Review”– Severity
• National: Pneumonia & Influenza 

Diagnosis (P&I) index was highest 
recorded in nearly a decade

• Statewide: Marked increase in influenza-
related hospitalizations
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related hospitalizations

Flu Season A/H1 A/H3 Inf B

2010-2011 158 105 79

2011-2012 9 47 82

2012-2013 17 441 440

Data: Tom Haupt, MS. (2013)WI Division of Public Health 
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H3N2 variant—where did it go?

States-Influenza 
“variant”

H3N2v H1N1v

Indiana 14

Michigan 2

Arkansas 2

Illi i 1

States Reporting Influenza “Variant” Virus Detections—Sept. 16, 2013
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Illinois 1

Ohio 1

Wisconsin 0 0

• Effective implementation of mitigation measures for fairs
• Increased awareness of fair attendees
• May represent decreased circulation in swine
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H7N9 —Emergence of a novel Avian Flu

Background
• Emerged in March 

2013 in Chinese bird 
markets

• Quickly spread to
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• Quickly spread to 
many provinces and 
Taiwan

• Drop in cases 
coincided with the 
end of “flu season”

Image source: Kham/Reuters. http://www.citypress.co.za/news/china-bird-flu-virus-found-in-more-markets-in-shanghai/
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Geographic Distribution of human cases H7N9-
Aug. 2013

Cases Deaths

135 44

32% CFR
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Source: WHO. Available at:  www.WHO.int. Accessed on: 16 Sept. 2013
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Public Health Response — H7N9
Mitigation
• Sensitive to the antiviral 

neuraminidase inhibitor drugs
• Candidate pre-pandemic 

vaccine studies underway
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• Contact LPH or WDPH with 
suspect cases

Diagnostics
• EUA issued in April 2013

Image Source: www.cdc.gov 12
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Key Points — H7N9

• Virus is different than H5N1 avian flu.
• H7N9 can infect different cell types.
• Does NOT cause mortality in chickens.
• H7N9 has NOT acquired all of the 

properties for efficient human
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properties for efficient human 
transmission.

• Detection ability of commercial assays 
Hatchette et al., (2013) Detection of Influenza H7N9: All Molecular 
Tests are Not Equal. JCM epub 21 Aug 2013

• Influenza viruses are constantly changing-
--Monitoring high public health concern
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Middle Eastern Respiratory 
Syndrome-- MERS- Coronavirus

Background
• Emerged from the Middle East in 2012. 
• Virus is different than SARS-

Coronavirus.

Source: 
http://www.cdc.gov/coronavirus/mers/
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• Virus reservoir remains unknown.
• Transmission dynamics not well 

understood.
• Limited human transmission 

suspected. Source: 
http://www.nature.com/news/deadly-
coronavirus-found-in-bats-1.13597
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Middle Eastern Respiratory 
Syndrome-- MERS- Coronavirus

Current Situation [Sept. 16, 2013]
Source: 
http://www.cdc.gov/coronavirus/mers/

Countries Cases (deaths)

Saudi Arabia 90 (44)

UAE 6 (2)
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Qatar 5 (2)

United Kingdom 3 (2)

Tunisia 3 (1)

Italy 3 (0)

France 2 (1)

Jordan 2 (2)

Cases Deaths

114 54

47% CFR

Source: CDC (2013) Available at: http://www.cdc.gov/coronavirus/mers/faq.html
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Middle Eastern Respiratory 
Syndrome-- MERS- Coronavirus

Public Health Response
• FDA issued an EUA on June 5, 2013
• Diagnostic testing available at WSLH 

f d i

Source: 
http://www.cdc.gov/coronavirus/mers/
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for approved specimens
• Contact Local Public Health or WI Div. 

of Public Health with suspect cases
• NOTE: Criteria differs significantly 

from H7N9 suspect cases
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B. pertussis, 2012-2013

National
2X cases in the US
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B. pertussis, 2012-2013

Wisconsin
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Data: WI Div of Public Health. Pertussis Report Sept. 2013.

Epidemiology (2013)
Median age:10.9yr
Range: <1mo to 95yr
Hospitalization: 4%
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U.S. Influenza Surveillance
www.cdc.gov/flu/weekly

Health Departments

Virologic
Surveillance

Mortality
Surveillance

Morbidity 
Surveillance

(3 components)
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CDC

p
(3 components) (2 components)

State-level data to state 
surveillance coordinators
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Influenza Virologic Surveillance 
Goals

• Provide situational awareness
– When season begins/ends; # tests 

performed/positivity rate; types/subtypes/strains 
circulating; when and where circulating; clinical 
severity; community impact; age groups
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severity; community impact; age groups 
targeted; reliability of diagnostic methods

• Detect novel or reassortant viruses
• Inform vaccine strain selection
• Detect and monitor antiviral resistance
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The 
Influenza 
Virologic 
Surveillance 
Right Size 
P j t d
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Project and  
Roadmap -
The Process

• Define core capabilities and optimal “right‐size” for 
influenza virologic surveillance to support state, national 
and global surveillance efforts and better help us to inform 
policy decisions and disease prevention efforts.  

• Provide a statistical, systematic approach to virologic 
ill bl b id b d d i i

Influenza Virologic Surveillance 
Right Size Project - Objectives 
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surveillance to enable better evidence-based decisions
• Maximize available resources, 

• Build new or re-direct existing capacity as needed for 
optimal surveillance.

• Create a scalable approach to meet outbreak or 
pandemic surge needs.
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The Influenza Virologic Surveillance 
Right Size Roadmap
www.aphl.org/Right-Size-Influenza

Roadmap to achieve an effective virologic 
surveillance system:
• Requirements: define state and national 

virologic surveillance needs, and associated 
functional requirements of state and local 
public health laboratories
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public health laboratories.

• Implementation Guidance/toolkit for CDC, 
state  and local health departments and public 
health laboratories 

– Help operationalize the requirements

• Sample Size Calculators to determine 
effective sample size needed to detect/monitor 
key virologic surveillance objectives. 
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Right Size Influenza Virologic 
Surveillance Requirements
• Sampling (sample size and representativeness)
• Laboratory Testing
• Data Management
• Partnerships and Communications
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• Quality Systems (performance metrics, 
benchmarks)

• Surge (outbreaks, novel events, pandemics)
• Financial Resources 

Requirements developed based on multiple engagements 
over 2 years of stakeholder  (epi and lab) input. 
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The Importance of Partnerships and 
Communication in Influenza Surveillance

Partnerships & Communication Section

“A strong PHL/epidemiology/
clinical-commercial-academic laboratory
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clinical commercial academic laboratory
partnership will support the 
formation of an effective specimen
submitter network and enhance 
information sharing and outbreak response.”
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How Can the PHL-Clinical Lab Partnership 
Benefit  Influenza Surveillance?

• The LRN
• The original purpose
• “All hazards”

fl

The LRN
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• Past impacts on influenza 
• Routine surveillance
• 2009 pandemic response
• 2012 H3N2v outbreak
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How Can the PHL-Clinical Lab Partnership 
Benefit  Influenza Surveillance?

• LRN
• Diagnostic technologies available

• Influenza rRT- PCR
PHL
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• PHLs
• Clinical laboratories
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Commercially Available FDA-cleared Molecular 
Assays for Influenza Viruses – More Tests
http://www.cdc.gov/flu/professionals/diagnosis/molecular-assays.htm
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Commercially Available FDA-cleared Molecular 
Assays for Influenza Viruses - More and 
More Labs Using Them 
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How Can the PHL-Clinical Lab Partnership 
Benefit Influenza Surveillance?

• LRN
• Diagnostic technologies employed

• PCR

RIDT
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• RIDTs
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Guidance for Clinicians on the Use of Rapid 
Influenza Diagnostic Tests (RIDTs)
http://www.cdc.gov/flu/professionals/diagnosis/clinician_guidance
_ridt.htm
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Factors Influencing Results of RIDTs
• Clinical signs and symptoms consistent with 

influenza
• Prevalence of influenza activity in the population 

tested
• Timing of specimen collection during illness
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• Type and quality of the respiratory specimen
• Proper specimen handling

• Use of appropriate VTM; maintain at 4-8°C

• Virus type and strain
• Age of patient
• Recent vaccination with LAIV
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Further Guidance For the Use  of RIDTs
http://www.jointcommission.org/siras.aspx
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Technology Advances With the RIDTs(I)
Implications for Surveillance

B-D Veritor QUIDEL Sofia    
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Technology Advances With the RIDTs(II)
Implications for Surveillance
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How Can the PHL-Clinical Lab Partnership 
Benefit Influenza Surveillance?

• LRN
• Diagnostic technologies employed

• PCR
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• RIDTs
• Molecular Respiratory Virus 
Panels(RVPs)

36
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FDA-Cleared Molecular RVPs and Their Targets

Viral Targets
• Influenza A and B
• RSV A and B
• hMPV
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• hMPV
• Parainfluenza viruses
• Rhino/Entero
• Coronaviruses
• Adenoviruses
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All That is “The Flu” is Not Influenza
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How Can the PHL-Clinical Lab Partnership 
Benefit Influenza Surveillance?

• LRN
• Diagnostic technologies employed
• Data sharing

El t i ti
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• Electronic reporting
• Linkage of testing and 

clinical/demographic  data
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Better Coordination of Data and 
Information Sharing?
http://www.cdc.gov/flu/weekly/
http://www.cdc.gov/surveillance/nrevss/
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How Can the PHL-Clinical Lab Partnership 
Benefit Influenza Surveillance?
Moving Forward

How to Use the Roadmap
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Lab-based Surveillance Plan, 2013-2014
Laboratory-based Surveillance
A collaboration between WI clinical labs, 

WI Div of Public Health and WSLH
o Situational awareness
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o Detecting novel strains
o Informing vaccine selection
o Antiviral monitoring

www.slh.wisc.edu
Laboratory Surveillance Reports
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Lab-based Surveillance Plan, 2013-2014

Key Elements
o RIDT sites

o Provide specimens & testing data weekly

o PCR labs*
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o Provide testing data summary weekly

o Enrolled Surveillance Sites
o Provide specimens to WSLH weekly

o Study sites
o Provide specimens + detailed clinical data
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Lab-based Surveillance Plan, 2013-2014

Current Requests
*Please send ALL influenza positive specimens to WSLH*. 

Include the test you performed and the detailed results (e.g. 
GeneXpert: FluA+, 2009H1N1-)
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*Special Requests*
1. Specimens from patients with known or suspected swine 

contact. Please contact your local health department or the Wisconsin 
Division of Public Health for approval.

2. Patients with international travel history suspected of having risk
for H7N9 or MERS-Coronavirus exposure.

3. Influenza A unsubtypable PCR results if your lab is performing 
influenza subtyping. 
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Rapid Testing Sites/Antigen 
Detection 2013-2014 Season

Pathogen
Testing Data 
requested

Frequency
Confirmatory testing available at 

WSLH

Rapid Antigen Testing

Influenza A/B
# Positive
tests and #

ALL early season positives. Limited to 

first two consecutive confirmed A & B 

positives at WSLH.

Additionally, please send positive 
specimens from:
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tests and # 
tests 
performed

Weekly 1. Hospitalized patients (sampling) 
2. International travel history

3. Patients with swine contact NEW!

Rotavirus Send one positive/week
RSV

NOStrep A (rapid 
tests only)
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PCR Laboratories 2013-2014 Season
Pathogen

Testing Data 
requested

Frequency
Confirmatory testing available at 

WSLH

PCR Laboratories

Influenza A/B

# Positive

ONLY send the following:

1. Unable to subtype (InfA Ct<35.0) if 
you perform routinely

2. Hospitalized (sampling)

3. International travel history

4. Patients with swine contact 
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# Positive
tests and # 
tests 
performed

Weekly

NEW!
Respiratory viruses 
(other than influenza)

NoB. pertussis

Other viruses (e.g. VZV)

Enterovirus* 

Yes*

*paralysis, death, infants <2, 
and clusters of cases
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Laboratory-based Surveillance, 2013-14
Summary

RIDT Sites:
* Confirmatory testing for the first 2 positive 
Influenza specimens

Enrolled Regional Sites:
* Send the first 3 specimens collected per week 
regardless of results
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All Labs:
•Send those with international travel histories
•Sampling of influenza-related  hospitalizations

PCR Labs:
•Report the number tested and number positive
•Influenza A-Unsubtypable (Ct<35)
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• Includes no cost 
shipping 
instructions-
Dunham Express

• Specimen 
b i i &
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submission & 
reporting forms

• Contact info for 
specimen kits
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Plan for Laboratory-Based 
Surveillance for Influenza, 2013-14
• WSLH Coordinators:

– Surveillance Coordinator & Technical 
Erik Reisdorf
Email erik.reisdorf@slh.wisc.edu
Phone 608 262 1021
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Phone 608-262-1021

– Data & Reporting
Mary Wedig
Email mary.wedig@slh.wisc.edu
Phone 608-890-0353
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Thank you!
Your participation in the Wisconsin 

surveillance system is vital to monitor 
for emerging novel strains with 

d i i l d h
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pandemic potential and other 
pathogens that impact community 
health.
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Food for thought…..

"The key message I think is important … that our risks are very much 
connected to the public health capacity and sophistication of the diagnostic 
tools and systems that are in place ....”
-Dr. Kamran Khan, St. Michael’s Hospital, Toronto, Canada
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