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Purposes of Respiratory Virus Surveillance

• Depends on the pathogen

• All respiratory viruses
• Situational awareness of what is circulating, to inform clinical 

decision-making and public health response

• Influenza, RSV, and SARS-CoV-2

• Track circulating strains to inform vaccine strain selection

• Detect antiviral resistance

• Isolate viruses for inclusion into future vaccines (flu)

• Detect novel influenza viruses with pandemic potential 
(flu) or novel variants (SARS-CoV-2)



Respiratory Viruses

Pre-COVID-19 pandemic

• Influenza
• RSV

• The others
• hMPV

• PIV1/2/3/4

• Seasonal coronaviruses

• Rhino/enteroviruses

Now

• SARS-CoV-2
• Influenza

• RSV
• The others

• hMPV

• PIV1/2/3/4

• Seasonal coronaviruses

• Rhino/enteroviruses



RSV

• Respiratory syncytial virus

• Disease burden:

• More than two-thirds of babies are 
infected by age 1

• Virtually all children are infected by age 2

• RSV is the leading cause of infant 
hospitalization in the U.S.

• 60-80,000 hospitalizations per year

• Second leading cause of death in children 
under 1 globally (malaria is 1st)

https://www.researchgate.net/publication/319130970_Comparison_of_Reverse_Transcription-
PCR_and_Viral_Culture_for_detection_of_Respiratory_Syncytial_Virus_in_Young_Children_Relation_to_Epidemiological_and_Clinical_Findings/figures?lo=1

https://www.researchgate.net/publication/319130970_Comparison_of_Reverse_Transcription-PCR_and_Viral_Culture_for_detection_of_Respiratory_Syncytial_Virus_in_Young_Children_Relation_to_Epidemiological_and_Clinical_Findings/figures?lo=1


Hospitalizations <1 y.o.

https://www.cdc.gov/surveillance/resp-net/dashboard.html

https://www.cdc.gov/surveillance/resp-net/dashboard.html


RSV Surveillance



RSV Surveillance in WI

• Data: number tested and number positive, per week

• Specimens: no specific request for RSV positive samples



RSV: Good Updates in 2023!

• New vaccines (two!)

• New treatment

• Increasing realization that RSV causes substantial burden 
in elderly (not just infants)

• 60,000-160,000 hospitalizations and 6,000-10,00 
deaths in adults

• Increased profile of RSV



RSV Developments: First Vaccine!

https://www.statnews.com/2023/05/03/fda-approves-rsv-vaccine-gsk/
https://www.precisionvaccinations.com/vaccines/arexvy-rsv-vaccine

• GSK’s Arexvy
• Approved for adults ages 60 and older
• F (fusion) glycoprotein vaccine

• In the pre-fusion state
• Plus adjuvant to stimulate the immune 

response
• Only targets RSV A, but also has effects 

against RSV B (similar fusion proteins)
• Efficacy of 82.6% in preventing confirmed 

lower respiratory tract disease caused by RSV

https://www.statnews.com/2023/05/03/fda-approves-rsv-vaccine-gsk/
https://www.precisionvaccinations.com/vaccines/arexvy-rsv-vaccine


RSV Developments: Second Vaccine!

https://www.statnews.com/2023/05/31/fda-approves-pfizers-rsv-vaccine-for-older-adults/
https://www.precisionvaccinations.com/vaccines/abrysvo-rsvpref-rsv-vaccine

• Pfizer’s Abrysvo
• Approved for adults over 60
• Also protein subunit vaccine

• Two pre-fusion F proteins
• RSV A and RSV B

• No adjuvant
• 66.7% in preventing lower respiratory tract illness 

that involved two or more symptoms
• 85.7% effective in preventing illness involving 

three or more symptoms

https://www.statnews.com/2023/05/31/fda-approves-pfizers-rsv-vaccine-for-older-adults/
https://www.precisionvaccinations.com/vaccines/abrysvo-rsvpref-rsv-vaccine


• CDC recommends that adults aged ≥60 years may receive a single 
dose of an RSV vaccine 



RSV Developments: Vaccine to protect newborns

https://www.statnews.com/2023/08/21/pfizer-rsv-vaccine-abrysvo-newborns-fda-
approval/?utm_medium=email&utm_source=rasa_io&utm_campaign=newsletter

• Abrysvo
• Same as Pfizer’s vaccine for 60+

• FDA approved, not CDC recommended (yet)
• Protect newborns against RSV by vaccinating 

pregnant people in the latter part of 
pregnancy (24-36 weeks of gestation)

• Pregnant individuals generate antibodies 
against RSV and pass antibodies to their 
fetuses in the uterus

• Reduces the risk of severe lower respiratory 
tract disease caused by RSV by 82% at three 
months after birth and 69% at six months

https://www.statnews.com/2023/08/21/pfizer-rsv-vaccine-abrysvo-newborns-fda-approval/?utm_medium=email&utm_source=rasa_io&utm_campaign=newsletter


RSV Developments: monoclonal antibody prevention

https://www.statnews.com/2023/07/17/fda-approves-rsv-monoclonal-antibody-for-infants-young-children-at-high-
risk/?utm_medium=email&utm_source=rasa_io&utm_campaign=newsletter

• Monoclonal antibodies against the virus, 
rather than vaccine that induces recipients’ 
immune systems to make their own

• Nersevimab (Beyfortus) causes:
• 70% decrease in risk of RSV infection 

that required medical care 
• 78.4% decrease in risk of an RSV-related 

hospitalization
• Two CDC recommendations

• Give to all infants born during the RSV 
season or to those who are less than eight 
months of age as they enter their first 
RSV season

• High-risk children ages 8 to 19 months 
should receive a second dose before their 
second RSV season

https://www.statnews.com/2023/07/17/fda-approves-rsv-monoclonal-antibody-for-infants-young-children-at-high-risk/?utm_medium=email&utm_source=rasa_io&utm_campaign=newsletter


• Talk about adult vaccine recommendations here (CDC!)



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
 8 separate RNA segments

 Two major surface proteins of A and B viruses: 
Hemagglutinin (HA) and Neuraminidase (NA)
 Role in pathogenesis
 Defines subtypes

 Annual epidemics
 Antigenic drift – small changes in HA and NA

 Periodic pandemic
 Antigenic shift – HA that is new to the human 

population



U.S. Influenza Surveillance

CDC

Virologic
Surveillance

Mortality
Surveillance

Morbidity 
Surveillance



The 2022-23 Influenza Season

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

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


The 2022-23 Influenza Season

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

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


The Severe, Short, and Shifted 2022-23 Influenza Season



Influenza antiviral resistance: thankfully low

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

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


Influenza Vaccines

• Vaccine effectiveness against hospitalization associated with any influenza 
virus during the 2023 Southern Hemisphere season was 51.9% (95% 
Confidence Interval [CI] 39.2%– 62.0%), including 55.2% (95% CI: 41.8%–
65.5%) against the predominating A(H1N1)pdm09. 



Influenza Vaccine Recommendations

• Routine annual influenza vaccination is 
recommended for all persons aged ≥6 months 
who do not have contraindications

• All seasonal influenza vaccines expected to be 
available in the United States for the 2023–24 
season are quadrivalent
• A(H1N1)pdm09
• A(H3N2)
• B/Victoria
• B/Yamagata 

• 3 types
• Inactivated influenza vaccines (IIV4s)
• Recombinant influenza vaccine (RIV4)
• Live attenuated influenza vaccine (LAIV4) 



Aquatic birds

Dogs

Humans Pigs HorsesPoultry

Cats

Aquatic
mammals

Pandemic Influenza Generation: Viruses at the Human-
Animal Interface

Influenza A     
 H1 - H16* 
 N1 – N9*  

*Bats – H17/18, N10/11



https://www.slh.wisc.edu/wp-content/uploads/2023/09/230811_2023-2024_Lab-Surveillance-Plan_FINAL.pdf

https://www.slh.wisc.edu/wp-content/uploads/2023/09/230811_2023-2024_Lab-Surveillance-Plan_FINAL.pdf


SARS-CoV-2 Surveillance

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

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


SARS-CoV-2 Surveillance

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

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


SARS-CoV-2 Genomic Surveillance

• Thank you for sending up to 5 SARS-CoV-2 positives per week for 
sequencing!

• 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



SARS-CoV-2 Genomic Surveillance

https://covid.cdc.gov/covid-data-tracker/#variant-proportions

https://covid.cdc.gov/covid-data-tracker/#variant-proportions


SARS-CoV-2 Genomic Surveillance

https://covid.cdc.gov/covid-data-tracker/#variant-proportions

https://covid.cdc.gov/covid-data-tracker/#variant-proportions


SARS-CoV-2 Vaccine update

https://www.washingtonpost.com/health/2023/09/11/covid-vaccine-new-
booster/?utm_campaign=wp_post_most&utm_medium=email&utm_source=newsletter&wpisrc=nl_most
https://www.statnews.com/2023/09/12/covid-vaccine-new-pfizer-moderna-recommendation/?utm_medium=email&utm_source=rasa_io&utm_campaign=newsletter

https://www.washingtonpost.com/health/2023/09/11/covid-vaccine-new-booster/?utm_campaign=wp_post_most&utm_medium=email&utm_source=newsletter&wpisrc=nl_most
https://www.statnews.com/2023/09/12/covid-vaccine-new-pfizer-moderna-recommendation/?utm_medium=email&utm_source=rasa_io&utm_campaign=newsletter


Deaths from PIC

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



New-ish data visualizations from CDC

https://www.cdc.gov/ncird/surveillance/respiratory-illnesses/?ACSTrackingID=USCDC_7_3-
DM97766&ACSTrackingLabel=Two%20New%20Respiratory%20Disease%20Dashboards&deliveryName=USCDC_7_3-DM97766

https://www.cdc.gov/ncird/surveillance/respiratory-illnesses/?ACSTrackingID=USCDC_7_3-DM97766&ACSTrackingLabel=Two%20New%20Respiratory%20Disease%20Dashboards&deliveryName=USCDC_7_3-DM97766


https://www.cdc.gov/surveillance/resp-lens/dashboard.html

New-ish data visualizations from CDC

https://www.cdc.gov/surveillance/resp-lens/dashboard.html


https://www.cdc.gov/surveillance/resp-net/dashboard.html?ACSTrackingID=USCDC_7_3-
DM97766&ACSTrackingLabel=Two%20New%20Respiratory%20Disease%20Dashboards&deliveryName=USCDC_7_3-DM97766

New-ish data visualizations from CDC

https://www.cdc.gov/surveillance/resp-net/dashboard.html?ACSTrackingID=USCDC_7_3-DM97766&ACSTrackingLabel=Two%20New%20Respiratory%20Disease%20Dashboards&deliveryName=USCDC_7_3-DM97766


Hospitalizations <1 y.o.

https://www.cdc.gov/surveillance/resp-net/dashboard.html

https://www.cdc.gov/surveillance/resp-net/dashboard.html


Wastewater as additional surveillance data

• Higher concentrations of influenza A virus and RSV in wastewater associated with higher numbers of 
associated ED visits 

• Wastewater surveillance can complement conventional methods of influenza and RSV surveillance
• We’re currently comparing weekly clinical lab data to wastewater data



Enterovirus D68/AFM

• Randomized study of 5,633 children with ARI seeking 
emergency care 

• RV/EV detected in 26.4% of these patients, 17.4% of whom had 
a positive EV-D68 result

• EV-D68 positivity peaked at 56% in August 2022

https://www.cdc.gov/mmwr/volumes/71/wr/mm7140e1.htm?s_cid=mm7140e1_x

https://www.cdc.gov/mmwr/volumes/71/wr/mm7140e1.htm?s_cid=mm7140e1_x


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


Rhinovirus/Enterovirus in Wisconsin in 2022-23

Virus Number Proportion
Coxsackievirus 7 6%
EV-D68 4 3%
Rhinovirus A 35 30%
Rhinovirus B 5 4%
Rhinovirus C 48 41%
co-infection RV 6 5%
Unable to be typed 12 10%



105 samples typed:
57 different serotypes!



Not a virus, but worth mentioning!

https://epicresearch.org/articles/strep-throat-infections-up-30-from-2017-peak-after-pandemic-drop

https://epicresearch.org/articles/strep-throat-infections-up-30-from-2017-peak-after-pandemic-drop


Wisconsin Respiratory 
Surveillance

2023-2024



WHO Global Influenza Surveillance and Response System (GISRS)

Southern hemisphere, 2022-23

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

Northern hemisphere, 2022-23

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


Wisconsin Respiratory 
Surveillance Plan

2023-2024



Welcome to the 2023-24 Flu Season!

 WSLH mails out a Surveillance packet to all clinical labs in WI 
performing testing

 Updated “Laboratory-Based Surveillance plan” booklet

 Customized surveillance requisition forms

 Introductory letter

 Email wcln@slh.wisc.edu for more information!

WISCONSIN STATE LABORATORY OF HYGIENE - UNIVERSITY OF WISCONSIN                     4                                    

mailto:wcln@slh.wisc.edu
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Respiratory Surveillance in Wisconsin

 Overall picture: A more unified approach to 
respiratory surveillance

 Plans are outlined in the “Laboratory-Based 
Surveillance Plan 2023-24” booklet

 .PDF version available online at:

www.slh.wisc.edu/wcln-surveillance/

Two Branches of Surveillance:

 Reporting of clinical testing data

 Submission of surveillance                              
specimens

http://www.slh.wisc.edu/wcln-surveillance/surveillance


Reporting of Clinical Testing Data 
 Report data weekly all year!

 All Clinical labs 

 Report # tested and # positive for PCR/molecular and/or rapid antigen testing
performed on site

 Complete list of pathogens found in the Laboratory-based surveillance plan 2023-24

 Testing data reporting helps track positivity 

rates of pathogens in WI!

WISCONSIN STATE LABORATORY OF HYGIENE - UNIVERSITY OF WISCONSIN                     4                                    



Reporting of Clinical Testing Data 

Pathogens removed:

Antigen Detection:
Varicella Zoster 

PCR/Molecular Detection:
C. pneumoniae
M. pneumoniae
Adenovirus (non-respiratory) 
Enterovirus (non-respiratory) 
Measles 
Mumps 
Parechovirus
Rubella 
VZV 
EPEC
EAEC
ETEC
Clostridium difficile
Herpes 



Reporting of Clinical Testing Data 

 Updated list of “test methods/test kits”



 Step-by-Step instructions can be found in the Laboratory Surveillance 
Report 2023-24

 Go to the WSLH website: http://www.slh.wisc.edu/wcln-surveillance/surveillance/  

 Click on “Click here to report Wisconsin Test Data” in the center of the page. 

 Institution ID for reporting testing data can                                                                            
be found on your customized requisition form

 Contact WCLN@slh.wisc.edu with questions

Reporting of Clinical Testing Data 

mailto:WCLN@slh.wisc.edu


Why Submit Data?

 To provide situational awareness

 What is circulating

 When season begins, peaks and ends

 Identify outbreaks 

 To determine geographic spread

 To observe season-to-season trends

 To participate in national surveillance 
programs



Why Submit Data??

National Surveillance Programs

 The National Respiratory and Enteric Virus Surveillance System 
(NREVSS, CDC) 

 COVID Data Tracker (CDC) 

 (CDC) 



Surveillance Data Distribution

Wisconsin

 Bi-weekly Laboratory Surveillance Report

Subscribe at: wcln@slh.wisc.edu

 Virus Activity Graphs: 

http://www.slh.wisc.edu/wcln-surveillance/surveillance/

 DHS Weekly Respiratory Report
https://www.dhs.wisconsin.gov/disease/respiratory.htm

mailto:wcln@slh.wisc.edu
http://www.slh.wisc.edu/wcln-surveillance/surveillance/
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Respiratory Surveillance in Wisconsin

 Overall picture: A more unified approach to 
respiratory surveillance

 Plans are outlined in the “Laboratory-Based 
Surveillance Plan 2023-24” booklet

 .PDF version available online at:

www.slh.wisc.edu/wcln-surveillance/

Two Branches of Surveillance:

 Reporting of clinical testing data

 Submission of surveillance                              
specimens

http://www.slh.wisc.edu/wcln-surveillance/surveillance


Respiratory Surveillance Network

 Surveillance sites types:

1. Enrolled Sentinel Surveillance Sites

2. University Health Clinics

3. Rapid Influenza Testing Sites

4. PCR/Molecular Testing Site



1.  Enrolled Surveillance Sites

 17 labs in 5 public health regions.

 Provide randomized specimens 
weekly, all year.

 Tested for influenza and           
SARS-CoV-2.

 Subset tested with a 20-target 
respiratory pathogen panel

Submit the first 3 specimens per week from patients 
presenting with respiratory symptoms to WSLH.

Respiratory Surveillance: Specimen Submission



2. University Health Clinics

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

 Monitor for severe adenovirus infections.

 Tested for influenza and SARS-CoV-2.

 Subset tested with a 20-target respiratory 
pathogen panel

Submit up to 3 specimens per week from 
symptomatic patients to WSLH

Respiratory Surveillance: Specimen Submission



Respiratory Surveillance Network

 Surveillance sites types:

1. Enrolled Sentinel Surveillance Sites

2. University Health Clinics

3. Rapid Influenza Testing Sites

4. PCR/Molecular Testing Sites



Influenza Surveillance: Specimen Submission

3. Rapid Influenza Diagnostic Testing (RIDT) Sites

 Monitors performance of antigen/rapid

 During Flu season, please submit:

 The FIRST Influenza A or B of the season

 Also:

Submit ALL out of season influenza positive 
specimens to WSLH



4. PCR/Molecular Laboratories

 Perform PCR and/or Molecular testing for influenza 

 During Flu season, please submit:

 ONE influenza-related hospitalization per week

 Also:

Submit ALL out of season AND ALL early season 
influenza positive specimens to WSLH

Influenza Surveillance: Specimen Submission



1. Provide confirmatory testing

 Look for repeated issues with commercial tests

2. Perform influenza A Subtyping and B Lineage with CDC primer sets

 Important for the detection of any variant or emerging influenza viruses with 
pandemic potential.

3. “National Influenza Reference Center” pipeline

 CDC performs influenza characterization 

 WSLH performs whole genome sequencing

 Original specimens can be used as vaccine candidates

What Does WSLH with Influenza 
Positive Specimens?



Influenza Surveillance in Wisconsin 

 Early season positives are critical:

 Inform vaccine strain selection.

 Provide samples to make candidate vaccine viruses

All Clinical Laboratories Performing Influenza Testing: 
Please send early season positive influenza 

specimens to WSLH

 We will notify labs when influenza activity increases:

 WCLN Messaging

 Bi-Weekly Surveillance Report 



SARS-CoV-2 Surveillance: Specimen 
Submission

 ALL Surveillance sites:

1. Enrolled Sentinel Surveillance Sites

2. University Health Clinics

3. Rapid Influenza Testing Sites

4. PCR/Molecular Testing Sites

Submit up to 5 SARS-CoV-2 positive specimens per week 
to WSLH



1. Perform whole genome sequencing

 Sequencing is used to detect and monitor novel                                                        
variants

 https://dataportal.slh.wisc.edu/sc2dashboard

2. Submit specimens to National SARS-CoV-2                                                          
Strain Surveillance (NS3) system

 Specimens are submitted for additional testing,                                                          
virus isolation and characterization 

 Evaluate SARS-CoV-2 variants to understand their impact on current vaccines, 
treatments, diagnostics and overall risk to public health

 https://www.cdc.gov/coronavirus/2019-ncov/variants/cdc-role-surveillance.html

What Does WSLH with SARS-CoV-2 
Positive Specimens?





Updates to Surveillance Requisition forms

 “Reason for submission” field

 Clearer options for selecting what testing was performed

 “Test Methodology” field

WISCONSIN STATE LABORATORY OF HYGIENE - UNIVERSITY OF WISCONSIN                     4                                    



WSLH has Respiratory Surveillance 
Supplies!!

 Order Supplies

 Specimen collection kits

 Insulated shippers and cold packs

 Customized requisition forms

 Contact our Clinical Orders Department at: 800-862-1088

 Transport of surveillance specimens is available at NO COST when you 
send specimens using Purple Mountain Solutions 

 https://purplemountainsolutions.com/



Your participation in the Wisconsin surveillance 
system is vital to monitor respiratory pathogens 
and emergent strains with pandemic potential!



Contacts

 Virology lab
Virus@slh.wisc.edu

 Customer Service
1-800-862-1013

 Clinical Orders:
1-800-862-1088


