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Your participation in the Wisconsin surveillance 
system is vital to monitor for emerging novel 
strains with pandemic potential and other 
pathogens that impact community health.



Outline and Learning Objectives

• Review of SARS-CoV-2 circulation and surveillance

• Review of influenza basics

• Review of the 2020-2021 respiratory virus season

• Influenza vaccine updates

• Describe why specimens and testing data are vital for 
public health programs

• Discuss respiratory virus surveillance strategy for 
2021-2022



Why Perform Surveillance?

• Depends on the pathogen

• SARS-CoV-2:

• Number of cases, hospitalizations, 
deaths

• Geographic distribution

• Age/gender distribution

• Genomic surveillance

• Track virus lineages/variants of 
interest and concern

• Inform monoclonal antibody use



SARS-CoV-2 Surveillance

https://www.nytimes.com/interactive/2021/us/covid-cases.html

https://www.nytimes.com/interactive/2021/us/covid-cases.html


SARS-CoV-2 Surveillance

https://www.dhs.wisconsin.gov/covid-19/data.htm

https://www.dhs.wisconsin.gov/covid-19/data.htm


SARS-CoV-2 Surveillance

https://dataportal.slh.wisc.edu/sc2dashboard#tab-2341-2

https://dataportal.slh.wisc.edu/sc2dashboard#tab-2341-2


SARS-CoV-2 Surveillance

https://dataportal.slh.wisc.edu/sc2dashboard#tab-2341-2

https://dataportal.slh.wisc.edu/sc2dashboard#tab-2341-2


SARS-CoV-2 Whole-genome 
Sequencing Through the Pandemic

• Began May 2020; low volume and used for outbreaks



SARS-CoV-2 Whole-genome 
Sequencing Through the Pandemic

• December 2020: 
B.1.1.7 in the U.K.

https://www.npr.org/sections/goatsandsoda/2020/12/22/948961575/what-we-
know-about-the-new-u-k-variant-of-coronavirus-and-what-we-need-to-find-o

https://www.npr.org/sections/goatsandsoda/2020/12/22/948961575/what-we-know-about-the-new-u-k-variant-of-coronavirus-and-what-we-need-to-find-o


SARS-CoV-2 Whole-genome 
Sequencing Through the Pandemic

SARS-CoV-2 WGS approach in Wisconsin
• Participate in CDC’s NS3 program

• Overall approach: general and targeted

 General

 WSLH sequencing all PCR positives from diagnostic testing at WSLH 

 Request positives from clinical labs statewide

 Selected clinical labs initially; then broadened to all labs

 Targeted

 WI DHS Department of health criteria to enrich for variant identification sent to 
WSLH: positive samples from individuals with

 International travel

 Vaccine failure

 Prolonged infections

 Suspected re-infections



SARS-CoV-2 Whole-genome 
Sequencing Through the Pandemic

• June/early July 2021: request all positives 



SARS-CoV-2 Whole-genome 
Sequencing Through the Pandemic

• August 2021: 10 per lab per week 

• Now: 5 per lab per week



SARS-CoV-2 Whole-genome 
Sequencing Through the Pandemic

• 4 other labs in Wisconsin also sequencing

• City of Milwaukee Health Department Laboratory

• Marshfield Clinic Research Institute

• UW-Madison AIDS Vaccine Research Laboratory

• Medical College of Wisconsin



Thanks for your partnership in 
genomic surveillance!



SARS-CoV-2 Vaccines

https://jamanetwork.com/journals/jama/fullarticle/2777059

https://jamanetwork.com/journals/jama/fullarticle/2777059


SARS-CoV-2 Vaccines



SARS-CoV-2 is a Systemic Infection



Why Perform Surveillance?

• Influenza and other respiratory viruses

• Situational awareness of what is circulating, to inform 
clinical decision-making and public health response

• Influenza

• Track circulating strains to estimate vaccine match

• Detect antiviral resistance

• Isolate viruses for inclusion into future vaccines

• Detect novel influenza viruses with pandemic potential



Added Importance of Influenza 
Surveillance this Year

• Anticipated co-circulation of influenza and SARS-CoV-2
• Similar presentations to clinicians
• Need to distinguish for treatment decisions, accurate 

surveillance and public health decision making
• Surveillance for SARS-CoV-2 may limit routine influenza 

testing

• Potential for severe influenza season:
• Waning immunity in all populations
• Increased demand on the healthcare system

• Limited data on influenza and SARS-CoV-2 co-infections

• Influenza vaccine uptake and timing with COVID-19 booster



Influenza virus: 
Changeability is its hallmark

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

 Negative-sense segmented RNA genome
 10 major proteins

 Two major surface proteins of A and B viruses: 
Hemagglutinin (HA) and Neuraminidase (NA)

 Nomenclature
 Role in pathogenesis
 Defines subtypes



The Changeability of Influenza
Antigenic Drift →Seasonal Influenza

www.cdc.gov/flu

Antigenic Drift
Manifests in HA and NA as a 
result of continuous and gradual 
accumulation of point mutations 
in the HA and NA genes within a 
subtype



The Annual Impact of Seasonal Influenza

In a given season, 
5-20% of community may 
experience  illness



U.S. Influenza Surveillance
www.cdc.gov/flu/weekly/overview.htm

CDC

Health Departments
Virologic

Surveillance

Mortality
Surveillance

Morbidity 
Surveillance

State-level data to state 
surveillance coordinators



Influenza Virologic Surveillance 
How we monitor the virus

• Provide situational awareness
• Clinical lab testing data CDC

Detect novel or reassortant viruses

• Inform vaccine strain selection

Detect and monitor antiviral resistance
• Specimens from clinical labs → PHL → NIRC→ CDC

Via PHL or directly



The 2020-21 Influenza (non-)Season

, 

https://www.cdc.gov/flu/weekly/index.htm

https://www.cdc.gov/flu/weekly/index.htm


2019-2021 Seasonal Influenza Activity, 
Wisconsin

Expected
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Influenza Vaccines



Influenza Vaccines 2021-2022

IIV: inactivated influenza vaccine (many)
LAIV: live-attenuated influenza vaccine (one)
RIV: recombinant influenza vaccine (one)



IIV: inactivated influenza vaccine (many)
LAIV: live-attenuated influenza vaccine (one)
RIV: recombinant influenza vaccine (one)



Seasonal Influenza – Choosing Vaccine Strains

CDC Influenza Division presentation, August 13, 2021





https://www.reuters.com/business/healthcare-pharmaceuticals/moderna-
developing-single-dose-combination-vaccine-covid-19-flu-2021-09-09/

https://www.reuters.com/business/healthcare-pharmaceuticals/moderna-developing-single-dose-combination-vaccine-covid-19-flu-2021-09-09/


Influenza Vaccine 2021-22

In light of the ongoing SARS-CoV-2 
pandemic, more important than ever to get 

your flu vaccine!



Aquatic birds

Dogs

Humans Pigs HorsesPoultry

Cats

Aquatic
mammals

Influenza at the Human-Animal Interface

Influenza A     
 H1 - H16* 
 N1 – N9*  

*Bats – H17/18, N10/11



The Changeability of Influenza
Antigenic Shift →Pandemic Influenza

Replication in Humans

Efficient and sustained 
human-to-human 
transmission

Pandemic
Influenza



A  Global Tool  for 
Pandemic  Preparedness





Surveillance for Other Respiratory Viruses



Aggregate data from Wisconsin 

Clinical Laboratories



Acute Flaccid Myelitis (AFM)

https://www.cdc.gov/acute-flaccid-myelitis/cases-in-us.html

https://www.cdc.gov/acute-flaccid-myelitis/cases-in-us.html


Virus Activity Resources

Wisconsin

• Bi-weekly Laboratory Surveillance Report

Subscribe at: wcln@slh.wisc.edu

• Virus Activity Graphs:  
http://www.slh.wisc.edu/wcln-
surveillance/surveillance/virology-surveillance/

• DHS Weekly Respiratory Report

National

• FluView (CDC)

• COVID Data Tracker (CDC) 

• NREVSS (CDC) 

mailto:wcln@slh.wisc.edu
http://www.slh.wisc.edu/wcln-surveillance/surveillance/virology-surveillance/


Wisconsin Testing and Surveillance
2021-2022



Possible Impacts of COVID on flu testing

• Lab supply chain shortages and disruptions

• Managing multiple testing platforms

• Less staffing resources for flu and other diagnostic 
testing

• Coordinating specimen types

• Trend toward testing asymptomatics

Impacts on surveillance: a public health concern



WSLH Testing Strategy for Influenza 
and SARS-CoV-2

• Implemented CDC Multiplex PCR assay in 
September 2020

• Flu A, Flu B, SARS-CoV-2

• Surveillance testing & outbreak response for 
suspected influenza or SARS-CoV-2

• Looking to onboard Hologic Panther multiplex test 
if/when reagents available

• Many commercial manufacturers have developed 
multiplex tests



Influenza subtyping

2021-2022 Strategy
• Characterize H1 and H3 subtypes and B lineage 

(B/Victoria vs. B/Yamagata)

• Select samples based upon CDC criteria

• May not be on 100% of positive specimens submitted

• Reporting to labs may be LDT or FDA 

• depends on nucleic acid extraction throughput needed



Influenza and other respiratory virus 
activity this coming season



Early in 2021-2022 season……

https://www.cdc.gov/flu/weekly/index.htm

https://www.cdc.gov/flu/weekly/index.htm


WHO Global Influenza Surveillance and Response System (GISRS)

Southern hemisphere, 2020

Source: Australian Influenza Surveillance 
Report No. 9 (2020)Southern hemisphere, 2021

https://apps.who.int/flumart/Default?ReportNo=5&Hemisphere=Southern

https://apps.who.int/flumart/Default?ReportNo=5&Hemisphere=Southern


WHO Global Influenza Surveillance and Response System (GISRS)

https://apps.who.int/flumart/Default?ReportNo=5&Hemisphere=Northern

https://apps.who.int/flumart/Default?ReportNo=5&Hemisphere=Northern


WHO Global Influenza Surveillance and Response System (GISRS)

Northern hemisphere, 2021

https://apps.who.int/flumart/Default?ReportNo=5&Hemisphere=Northern

https://apps.who.int/flumart/Default?ReportNo=5&Hemisphere=Northern


“We  could  get  RSV,  influenza,  and  
SARS-CoV-2  circulating at the same time, 
and we just do not know how that is going 
to play out”



Respiratory Pathogen Surveillance 
in Wisconsin



SARS-CoV-2 Surveillance in Wisconsin

Multi-element approach

1. Reportable disease: all positive and negative 
results reportable

- Track cases geographically and over time

2. DHS also tracks hospitalizations and deaths 
geographically and over time

3. Genomic surveillance: 5 positive samples per week 
per lab



Influenza Surveillance in Wisconsin 

All Clinical Laboratories Performing 
Influenza Testing: Please send early 

season positive influenza specimens 
to WSLH

• Early season positives are critical:

1. Inform vaccine strain selection.

2. Provide samples to make candidate vaccine 
viruses.



Influenza Surveillance in Wisconsin

Multi-element approach

1. Rapid Influenza Diagnostic Testing 
(RIDT) Sites

 Now ~50% of influenza testing in WI

 Confirmatory testing during periods 
of low prevalence may be warranted

 Please notify WSLH of suspected 
performance issues (e.g. False 
positives/negatives)



Influenza Surveillance in Wisconsin

Multi-element approach

2.  Enrolled Surveillance Sites

 17 labs in 5 public health 
regions.

 Provide randomized 
specimens weekly.

 Provided a “blue” specimen 
submission form.

Request to continue to submit the first 2 or 3 specimens 
per week from symptomatic patients with influenza test 
requests to WSLH.



Influenza Surveillance in Wisconsin

Multi-element approach

3. PCR Labs

 “Gold Standard” testing.

 Provide weekly testing data 
summary reports.

 Provide early season 
influenza positive 
specimens

Request to report both the number positive 
and the number tested weekly.
**Send Flu A unsubtypable specimens when 
subtyping for both 2009 H1N1 and seasonal 
H3 were attempted (Ct<35).



Influenza Surveillance in Wisconsin

Multi-element approach

4. University Health Clinics

 Monitor severe 
adenovirus infections.

 Monitor influenza, SCV2 
and other respiratory 
pathogens impacting 
student health. 

Request to up to 3 specimens per week for 
respiratory pathogen testing and 
characterization.



Laboratory-based Surveillance

All Clinical Laboratories performing 
influenza diagnostic testing please send 
positives

After activity increases:
• Send those with international travel 
histories
• Up to one influenza-related  
hospitalization per week
• Unusual presentations/results
• Contact with swine/ sick or dead 
poultry
• Pediatric deaths



Summary of Influenza Surveillance Activities

PCR Labs & RIDT Sites

• Early season positive influenza specimens

• Continue to report testing data weekly

Enrolled Regional Surveillance Sites

• Send the first 2 to 3 specimens/week

University Health Clinics

• Send up to 3 specimens per week

All labs: Please continue to send all positive influenza 
specimens while influenza transmission is low.



WSLH has Influenza Surveillance 
Supplies!!

• Specimen collection supplies

• VTM and swabs

• Shipping supplies

• Insulated shippers

• Cold packs

• Specimen submission forms

Contact our Clinical Orders Department at

800-862-1088



Laboratory-based Surveillance Plan

• Detailed instructions

• Description of 
surveillance requests

• Web-based reporting 
instructions



Your participation in the Wisconsin surveillance 
system is vital to monitor for emerging novel 
strains with pandemic potential and other 
pathogens that impact community health.



Contacts

Virology lab
Virus@slh.wisc.edu

Customer Service
1-800-862-1013

mailto:Virus@slh.wisc.edu



