
Tuesday, February 20, 2024



Agenda

• Respiratory Illness Update 
– Abigail Marrero, MPH, CPH

• NHSN Update 
– Vicky Lindsey, RN, CIC

• Congenital Syphilis and Syphilis
– Steffany Cavallo, MPH & Rebecca Moore, BSN, RN 

• Multi-Drug Resistant Organism (MDRO) Surveillance 
Team Update

– Alex Kurutz, MPH

• NHSN Annual Training – VAE & PedVAE
– Marissa Turner, MPH

3



• Abigail Marrero, MPH, CPH

– Senior NHSN Epidemiologist

• Vicky Lindsey, AAS, RN, CIC

– Senior NHSN Public Health Nurse Consultant

• Lead Technological Assistance 

– Infection Prevention and Control Specialist

• Ashley Gambrell, MPH

– Assistant NHSN Epidemiologist

• Marissa Turner, MPH

– Assistant NHSN Epidemiologist

• Alex Kurutz, MPH

– Dialysis Epidemiologist
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Respiratory  
Illness
Update
 



Influenza in Tennessee Snapshot

Complete Flu Reports Found Here: https://www.tn.gov/health/cedep/immunization-program/ip/flu-in-tennessee.html 

https://www.tn.gov/health/cedep/immunization-program/ip/flu-in-tennessee.html


Influenza-Like Illness

https://www.tn.gov/health/cedep/immunization-program/ip/flu-in-tennessee.html 

https://www.tn.gov/health/cedep/immunization-program/ip/flu-in-tennessee.html


COVID-19 Trends in TN & US

• Tennessee 

– New cases increased 

 (total ~5660/week; ~3710 week prior)

– Hospitalizations decreased 

 (328 – hospitalized; 367 – week prior)

– Deaths

 (No new death totals to report)

• U.S.A.

– New hospitalizations decreasing

– Deaths slightly decreased



Syndromic Surveillance 

Emergency Department Data of chief complaint and discharge diagnosis 



COVID Cluster in High-Risk Settings
High-risk settings include long-term care facilities, correctional facilities, 
shelters, and other congregate settings

73
Total Active 

Clusters

Active Clusters by County



Bottom Line

• Respiratory Illness in Tennessee

– Respiratory virus activity in Tennessee is High

Respiratory Virus Activity Levels (cdc.gov)

https://www.cdc.gov/respiratory-viruses/data-research/dashboard/activity-levels.html


CDC Resources

• Resources to Prepare for Flu, COVID-19, and RSV | CDC

• Protect yourself from COVID-19, Flu, and RSV (cdc.gov)

• Weekly Viral Respiratory Illness Snapshot (cdc.gov)

• Choosing the Right PPE for COVID-19 | Project Firstline | Infection 
Control | CDC

• Infection Control: Severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) | CDC

• CDC COVID Data Tracker: Vaccinations in Nursing Homes

https://www.cdc.gov/respiratory-viruses/tools-resources/index.html
https://www.cdc.gov/respiratory-viruses/index.html
https://www.cdc.gov/respiratory-viruses/data-research/dashboard/snapshot.html
https://www.cdc.gov/infectioncontrol/projectfirstline/resources/PPE-COVID-19.html
https://www.cdc.gov/infectioncontrol/projectfirstline/resources/PPE-COVID-19.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control-recommendations.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control-recommendations.html
https://covid.cdc.gov/covid-data-tracker/#vaccinations-nursing-homes


Vicky Lindsey, AAS, RN, CIC| Tennessee Department of Health | Communicable and Environmental 
Diseases and Emergency Preparedness



NHSN-PaTT  Ask the Experts

•  February 21, 2024

Get Annual Training Ready!

https://urldefense.com/v3/__https:/t.emailupdates.cdc.gov/r/?id=h87953e3f,1b1432b7,1b14542a&e=QUNTVHJhY2tpbmdJRD1VU0NEQ18yMTA1LURNMTIxOTUxJkFDU1RyYWNraW5nTGFiZWw9UmVnaXN0ZXIlMjBmb3IlMjBOSFNOJTIwUHJvdG9jb2wlMjBhbmQlMjBUcmFpbmluZyUyMEFzayUyMHRoZSUyMEV4cGVydHMlMjBGZWJydWFyeSUyMFdlYmluYXIlMjAlMjA&s=DsbwGAMA-quJ1y5T29hvjqgPZBaCQOI-4rC-dWgUmyE__;!!PRtDf9A!oGCCaGy-S9mJcCNlLo4WKaHmKWvFoe4cQ069T9EfQdoMfnaga2DhAGY2Hp8w0gQ_l5M9B-AqXx3LrYk3VirZM02n6I1HqqJY$


NHSN-Cloud Migration 

• The DHQP Surveillance Branch is excited to announce that the 

National Healthcare Safety Network (NHSN) application is 

expected to migrate to the CDC’s Microsoft Azure cloud-based 

environment on February 24, 2024.

• Operating in a cloud-based environment will improve the NHSN 

experience for CDC, its partners, and reporting facilities. Some of 

the benefits include:

– Faster processing speed for data reporting, analysis, and 

extraction 

– An improved user interface to enhance the user experience

– A streamlined interface – fewer clicks to find information and 

essential screens



NHSN-Downtime

• The NHSN application will be offline beginning at 8pm ET on 

Friday, February 23 through Sunday February 25th for a large 

system upgrade. Users will be unable to access NHSN during this 

time and should plan accordingly. 

• Beginning Monday, February 26th at 8am, users will be able to 

access NHSN using the same login process and credentials you 

previously used. 

• If you experience issues logging in on Monday morning, please 

contact the NHSN Help Desk in ServiceNow (accessed through 

your Secure Access Management System (SAMS) account) to 

submit a ticket, using the subject line “Post-Upgrade Login”. 

https://urldefense.com/v3/__https:/t.emailupdates.cdc.gov/r/?id=h87b9c250,1b28839f,1b2892e2&e=QUNTVHJhY2tpbmdJRD1VU0NEQ18yMTM3LURNMTIyMjUxJkFDU1RyYWNraW5nTGFiZWw9TkhTTiUyMFVwZ3JhZGUlMjBPdXRhZ2U&s=vMQg2CSjRJvBvZEL9GR4OO2wW49hN1_bO0xKIdTgKIE__;!!PRtDf9A!roqM8aHXkE55fepthO_5R85di8GTELuWWLc5M0of-cNKm4lJJvJoWbGI-hX4Fpkh3r266gTuDNKG7ZQr8pcK9GNObwt9hLry$


NHSN Annual Survey

• Deadline to complete survey March 1, 2024.

• Guidance document on how to add an annual survey.

– Patient Safety Component - Annual Hospital Survey

• The 2023 NHSN Acute Care Hospital Annual Survey will 

include several updates to the Sepsis Management and 

Practices section.

• There are also notable updates to the Facility Water 

Management Program and Facility Microbiology Laboratory 

Practices Sections across all PSC Surveys for 2023.

https://urldefense.com/v3/__https:/t.emailupdates.cdc.gov/r/?id=h8779b45b,1b0fe8b9,1b100029&e=QUNTVHJhY2tpbmdJRD1VU0NEQ18yMTM0LURNMTIxNjk5JkFDU1RyYWNraW5nTGFiZWw9UmVsZWFzZSUyMG9mJTIwdGhlJTIwMjAyMyUyME5IU04lMjBQU0MlMjBBbm51YWwlMjBGYWNpbGl0eSUyMFN1cnZleXMlMkMlMjBUYWJsZXMlMjBvZiUyMEluc3RydWN0aW9uJTJDJTIwYW5kJTIwV2VicGFnZQ&s=yAKoStePFlFY0Zs5jMrgir9XAO4_aUKBHVjsbg6trMY__;!!PRtDf9A!pLAv6VH9ybW85YPPTjthcZnFxNl2m8S_HDkn-3iWVTB__aT0igvJxG5o9VczUGwAoO-4lk1c8CnoKnptZWPy2vOczGus-F1i$


NHSN Annual Survey

• Acute care hospitals completing the 2023 Annual Hospital 

Survey will have the option to temporarily save an 

incomplete survey. 
‒ This functionality can be used when a user is unable to complete the 

entire NHSN survey in one sitting. 

‒ To locate an incomplete survey in NHSN, click “Surveys” > 

“Incomplete”, and select the 2023 annual survey.

‒ Complete any additional data entry as needed and select “Submit” at 

the bottom of the page. 

‒ Incomplete survey data will not be included in SIR calculations.

• Saving an incomplete survey is currently not unavailable for 

the LTAC and IRF Annual Surveys but will be available in the 
future.



Increasing Syphilis Rates 

Raising Awareness Can Help Reverse The Upward Trend

Steffany Cavallo, MPH – STI Program Manager | Rebecca Moore, BSN, RN  - Perinatal STI Nurse Consultant 



Syphilis Rates In United States  

https://gis.cdc.gov/grasp/nchhstpatlas/charts.html 

https://gis.cdc.gov/grasp/nchhstpatlas/charts.html


Congenital Syphilis Trends — Reported Cases by Year of Birth, 
United States, 2010–2020*

Over 2,020 infants born in 2020 have already been reported as cases of congenital 
syphilis,* and this may increase to 2,100 before reporting closes.

Source: Centers for Disease Control and Prevention. Sexually Transmitted Disease Surveillance 2019. Atlanta: U.S. Department of 
Health and Human Services; 2021.

NOTE: Of the 5,269 congenital syphilis cases reported during 2015–2019, 912 (17.3%) were not able to have the primary missed 
prevention opportunity identified due to insufficient information submitted to CDC related to maternal prenatal care, testing, or 
treatment.



Congenital Syphilis – reported cases by state 2012 - 2021 



Syphilis (all stages) in TN, 2017–2022 

1437
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Source: Patient Reporting Investigation Surveillance Manager (PRISM), 2017-2022.



Congenital Syphilis in Tennessee, 2013-2022
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Syphilis 



Syphilis: Definition & Transmission 

https://www.cdc.gov/std/syphilis/Syphilis-Pocket-Guide-FINAL-508.pdf 

https://www.cdc.gov/std/syphilis/Syphilis-Pocket-Guide-FINAL-508.pdf


Natural Progression of Untreated Syphilis 

Infectious

N Engl J Med 2020; 382:845-854



Syphilis During Pregnancy

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10453258/ 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10453258/


Syphilis During Pregnancy – Birth Outcomes

Up to 40% of babies born to untreated mothers, may be 
stillborn or die from the infection as a newborn

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10453258/ 

• Stillbirth 

• Miscarriage 

• Perinatal death

• Preterm delivery

• Low birth weight

• Congenital infection

– Lifelong disabilities

– Vision and hearing problems

– Developmental delays

– Bone abnormalities

– Death

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10453258/


Congenital Syphilis – Clinical Features 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10453258/ 

Clinical features vary – up to 70% asymptomatic
• Untreated asymptomatic infants with congenital syphilis infection may present 

with clinical features after 2 years of age, resulting in late congenital syphilis

Severely 
infected cases 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10453258/


Syphilis Screening



Testing Algorithms 

TT= Treponemal Testing: TPPA, FTA-ABS, etc. 

NTT= Non-Treponemal Testing: VDRL, RPR 
Reflex needed every screening  



N Engl J Med 2020; 382:845-854





Recent Screening Recommendations 

https://www.cdc.gov/std/treatment-guidelines/screening-recommendations.htm
   

https://www.cdc.gov/std/treatment-guidelines/screening-recommendations.htm


Healthy People 2030 

https://health.gov/healthypeople/objectives-and-data/browse-
objectives/sexually-transmitted-infections/reduce-syphilis-rate-
females-sti-03 

https://www.cdc.gov/nchhstp/atlas/syphilis/index.html
 

73%

https://health.gov/healthypeople/objectives-and-data/browse-objectives/sexually-transmitted-infections/reduce-syphilis-rate-females-sti-03
https://health.gov/healthypeople/objectives-and-data/browse-objectives/sexually-transmitted-infections/reduce-syphilis-rate-females-sti-03
https://health.gov/healthypeople/objectives-and-data/browse-objectives/sexually-transmitted-infections/reduce-syphilis-rate-females-sti-03
https://www.cdc.gov/nchhstp/atlas/syphilis/index.html


Healthy People 2030 

https://health.gov/healthypeople/objectives-and-data/browse-
objectives/sexually-transmitted-infections/reduce-syphilis-rate-
females-sti-03 

https://www.cdc.gov/nchhstp/atlas/syphilis/index.html
 

73%

https://health.gov/healthypeople/objectives-and-data/browse-objectives/sexually-transmitted-infections/reduce-syphilis-rate-females-sti-03
https://health.gov/healthypeople/objectives-and-data/browse-objectives/sexually-transmitted-infections/reduce-syphilis-rate-females-sti-03
https://health.gov/healthypeople/objectives-and-data/browse-objectives/sexually-transmitted-infections/reduce-syphilis-rate-females-sti-03
https://www.cdc.gov/nchhstp/atlas/syphilis/index.html


TDH Recommendations - THAN

Rescreening for syphilis at 28-32 weeks 

gestation and at delivery is highly 
encouraged by TDH for ALL patients, 
regardless of first trimester test results 

If a patient is getting a pregnancy test in an 
emergency department or 
outpatient/walk-in setting, TDH highly 
encourages concurrent sexually 
transmitted infection testing including 
syphilis 

All women experiencing stillbirth after 20 
weeks should be tested for syphilis



CDC Vital Signs

https://www.cdc.gov/vitalsigns/newborn-syphilis/index.html 

https://www.cdc.gov/vitalsigns/newborn-syphilis/index.html


Vital Stats Highlights

https://www.cdc.gov/vitalsigns/newborn-syphilis/index.html 

https://www.cdc.gov/vitalsigns/newborn-syphilis/index.html


Disease Intervention Specialists (DIS)

Public health professionals who use contract tracing and case 
investigation to prevent and control infectious diseases 

DIS specialize in:
• Public health investigations
• Case management and analysis
• Provider and community 

engagement, and
• Outbreak detection and response. 

DIS offer partner services to people 
with STDs, their partners, and others at 
increased risk for infection.

https://www.cdc.gov/std/projects/disease-intervention/default.html

Notify your patients of potential DIS follow-up.  



Disease Reporting



2024 Reportable Disease List 

https://www.tn.gov/content/dam/tn/health/documents/reportable-diseases/2024-List-Provider.pdf
 

https://www.tn.gov/content/dam/tn/health/documents/reportable-diseases/2024-List-Provider.pdf


• Report syphilis cases to local health department STI program 
designee  

• Regional health department STI program staff provide support 
and resources  

Local Health Department  

Local and Regional Health Departments (tn.gov)

https://www.tn.gov/health/health-program-areas/localdepartments.html


STI Contacts for Metro Health Departments

Shelby Madison Davidson Hamilton Knox Sullivan 

Misty Hayes-Winton
Program Manager

Quill Brabham
HIV/STI Manager

Norman Foster
STI/HIV Manager

Arlisia Craig
STI Manager

Chad Burry
Patient Services Manager 

Heather Mullins
Regional EPI/STD Director 

P: 901-222-9416
P: 901-222-9427

P: 731-927-8534
C: 731-431-3561

P: 615-340-5695
F: 615-340-8560

P: 423-209-8264
F: 423-209-8259

P: 865-215-5267
C: 865-363-7105

P: 423-279-7545
F: 423-279-2727

STI Contacts for Regional Health Departments

West Mid-Cumberland South Central
Upper 

Cumberland 
Southeast East Northeast

Felicia Stegall
STI Manager 

Lakesha Marshall
STI Manager

Karan Kilpatrick
STI Manager

Robin Palmer
HIV/STI Manager

Beth Thomas
STI Manager

Erika Hampton
STI Manager

Samantha Webb
STI Manager

P: 731-421-6745
F: 731-421-5000

P: 615-650-7041
P: 615-650-7025

P: 931-490-8362
931-490-8362

P: 931-646-7550
F: 931-520-7575

P: 423-634-5804
F: 423-634-3139

P: 865-601-7688 

P: 865-549-5290
P: 423-979-4653
C: 423-202-5879



Local Health Department – Next Business Day Reporting  

Congenital Syphilis Reporting:

• What info is needed?
– Mother & Infant:

• DOB

• Signs & Symptoms 

• Lab results (or pending results like VDRL)

• Treatment 

• Prenatal Provider

– Contact info for mother

• If patient is still in hospital

– Patients are very hard to locate once d/c’d 
from hospital



Local Health Department – PH-1600  Reporting 

Medical Records Needs: 
-Face Sheet
-H&P
-MAR with syphilis treatment
-Consults related to syphilis
-Discharge Summary 
-TheraDoc, with linked 
information, if possible

Thank you for the ICNs sending 
Morbidity Reports with 
detailed medical records! 

 

Congenital Syphilis Infections 



CDC Reporting Requirements

Congenital syphilis reporting:

• Obstetric history

• Prenatal care details 

• Test results

• Treatment
– Treatment used

– Date given

– Duration of treatment

– Adequate for stage?

– Adequate response? 

• Clinical presentation

• Risk factors



TN Congenital Syphilis Review Board 

In-depth exploration of the contributors to 
congenital syphilis infections and the system 
issues that impact the risk of infection.

Multidisciplinary Case Review Team 

Developing a clearer understanding of 
underlying risk factors and inequities that 
may not be identified otherwise. 

Uses findings to take action that can prevent 
future cases of congenital syphilis and 
improve the system of care and resources for 
women and infants



Provider Resources



Clinical Resources 



National STD Curriculum

CE Credits

Self Paced 
Learning 

Podcasts 
with SME

FREE! 

https://www.std.uw.edu/ 

https://www.std.uw.edu/


Clinical Consultation

https://www.stdccn.org/render/Public 

https://www.stdccn.org/render/Public


STI Provider Resources - Consultation 

https://www.stdccn.org/render/Public 

https://www.stdccn.org/render/Public


Provider Resources – REDCap Syphilis History

https://redcap.health.tn.gov/redcap/surveys/?s=MJFDY39AKM3WLKJJ 

https://redcap.health.tn.gov/redcap/surveys/?s=MJFDY39AKM3WLKJJ


Provider Resources – REDCap Syphilis History

https://redcap.health.tn.gov/redcap/surveys/?s=MJFDY39AKM3WLKJJ 

https://redcap.health.tn.gov/redcap/surveys/?s=MJFDY39AKM3WLKJJ


Crisis Hotline – Dial 988 



Questions? 



Thank You



Multi-Drug Resistant Organism (MDRO) 

Outbreak Team Update

Alex Kurutz, MPH | February 20th, 2024

January 17th – February 15th, 2024



MDRO Alerts

• CRAB – Carbapenem-

resistant 

Acinetobacter 

baumannii

• CRE – Carbapenem-

resistant 

Enterobacterales

• CRPA – Carbapenem-

resistant 

Pseudomonas 

aeruginosa

• KPC – Klebsiella 

pneumoniae 

Carbapenemase-

producing



MDRO Alert by Organism



Non-KPC CRE Genes

• Carbapenemase-

producing Genes:

– “Big Five”

• KPC

• IMP

• NDM

• OXA-48

• VIM



CRAB Alerts

Carbapenemase-

producing Genes:

• Other 

Oxacillinases
– OXA-24/40

– OXA-23



Specimen Sources



C. auris



C. auris



NHSN Device-Associated Modules: 

VAE & PedVAE

TDH HAI Program | February 20, 2024



Housekeeping

• This call is being recorded, and the recording and slides 

will be posted to the State HAI website.

• Please use the chat-box for any questions.

• Questions will be answered at the end.
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Agenda

• NHSN background

• 2024 Updates

• Reporting requirements

• Surveillance Definitions

• Denominator data

– Definitions & data entry

• Numerator data

– HAI Definitions

– VAE Definitions

– PedVAE Definitions

• Resources



NHSN Background



NHSN Background



Patient Safety Component Background
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VAE Section History 

• Prior to 2013, surveillance for ventilator-associated events 

was limited to VAP.

• One drawback is that radiographic findings of pneumonia 

were required in VAP event recording.

– Evidence suggests that this is not an accurate way to identify VAP 

due to the subjectivity in technique, interpretation, and reporting.

• Especially in inter-facility comparisons and public reporting situations.

• Another issue, was the lack of a sensitive or specific 

definition for VAP, with broad criteria and definitions that were 

unreliable. 

• These limitations also stunt prevention efforts, as valid and 

reliable data is critical for prevention strategy assessment.
74



VAE Section History 

• The VAE surveillance algorithm was implemented in 2013 to 
identify a broad range of conditions that occur in ventilated 
adults.
– These criteria were made specifically to be objective and possibly 

automated to ensure both easy implementation and utilization of 
electronic health records to identify events.

• The PedVAE section has a similar history, with a group formed 
also in 2013 to define its criteria.
– Unfortunately, there was insufficient data at the time, so the group 

was postponed until 2015.

• At that time, a study on pediatric events demonstrated that 
changes in the Fraction of Inspired Oxygen (FiO2) and Mean 
Airway Pressure (MAP) were associated with events that 
prolonged patient stay and increased mortality.

• In 2019, PedVAE was introduced as a section following VAE in 
the Patient Safety Component. 
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VAE/PedVAE 2024 

Updates



2024 Updates: VAE

• Additions: 

– Inclusion and Exclusion Criteria section created, and inclusion 

and exclusion criteria moved up from within the Definitions 

section

– Transfer rule updated to address location of attribution when 

there are multiple locations within the transfer rule timeframe

– Rezafungin and sulbactam/durlobactam added to Appendix. List 

of Antimicrobial Agents Eligible for IVAC, PVAP

• Clarifications:

– “Ventilator” definition moved to the beginning of the Definitions 

section. No changes made to the definition.

• Deletions:

– Gemifloxacin and quinupristin/dalfopristin removed from 

Appendix. List of Antimicrobial Agents Eligible for IVAC, PVAP
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2024 Updates: PedVAE

• Additions:

– Transfer rule updated to address location of attribution when 

there are multiple locations within the transfer rule timeframe

– Rezafungin and sulbactam/durlobactam added to Appendix. List 

of Eligible Antimicrobial Agents

• Clarifications:

– Inclusion criteria clarified

• Deletions:

– Gemifloxacin and quinupristin/dalfopristin removed from 

Appendix. List of Eligible Antimicrobial Agents
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TDH/CMS Reporting 

Requirements



Reporting Requirements for VAE

Facility Type Location(s)

Long-term acute care facilities (LTACs) Adult Inpatient Locations only

Required Reporting:

Eligible for Surveillance (VAE):

Facility Type Location(s)

Acute Care Hospitals (ACHs) Adult inpatient locations

LTACs Adult inpatient locations

Inpatient Rehabilitation Facilities (IRFs) Adult inpatient locations

Facility Type Location(s)

ACHs Pediatric inpatient locations

Neonatal inpatient locations

LTACs Pediatric inpatient locations

Neonatal inpatient locations

IRFs Pediatric inpatient locations

Neonatal inpatient locations

Eligible for Surveillance (PedVAE):



Definitions for 

Surveillance



Basic Definitions

• Ventilator: A device used to support, assist, or control respiration 
(inclusive of the weaning period) through the application of 
positive pressure to the airway when delivered via an artificial 
airway, specifically oral/nasal endotracheal or tracheostomy tube.
– NOTE: Ventilation and lung expansion devices that deliver positive 

pressure to the airway (for example, CPAP, BiPAP, Bi-level, IPPB, and 
PEEP) via non-invasive means (for example, nasal prongs, nasal mask, full 
face mask, total mask, etc.) are not considered ventilators unless positive 
pressure is delivered via an artificial airway (oral/nasal endotracheal or 
tracheostomy tube). 
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Not a ventilator
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Basic Definitions

• Episode of Mechanical Ventilation: Defined as a period of days 

during which the patient was mechanically ventilated for some 

portion of each consecutive day.

– NOTE: A break in mechanical ventilation of at least one full calendar day, followed 

by reintubation and/or reinitiation of mechanical ventilation during the same 

hospitalization, defines a new episode of mechanical ventilation. 

84
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6

Episodes of Mechanical Ventilation:



Basic Definitions

• Fraction of Inspired Oxygen (FiO2): The fraction of 

oxygen in inspired gas. 

– For example, the FiO2 of ambient air is 0.21; the oxygen 

concentration of ambient air is 21%. 

• In patients on mechanical ventilation, the FiO2 is one of 

the key parameters that can be adjusted depending on 

the patient’s oxygenation needs.

– It is typically in the range of 0.30 (oxygen concentration of 30%) 

to 1.0 (oxygen concentration of 100%).
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Basic Definitions

• Daily Minimum FiO2: The lowest value of FiO2 during a 
calendar day that is set on the ventilator and maintained for > 
1 hour. In circumstances where there is no value that is 
documented to have been maintained for > 1 hour (for 
example, the lowest value of FiO2 is set late in the calendar 
day, mechanical ventilation is discontinued early in the 
calendar day, FiO2 settings are changed very frequently 
throughout the calendar day) the daily minimum FiO2 should 
default to the lowest FiO2 setting during the calendar day 
(regardless of how long that setting was maintained). 



VAE Definitions

• Positive End-Expiratory Pressure (PEEP): A technique 

used in respiratory therapy in which airway pressure 

greater than atmospheric pressure is achieved at the end 

of exhalation by the introduction of a mechanical 

impedance to exhalation. 

• In patients on mechanical ventilation, PEEP is one of the 

key parameters that can be adjusted depending on the 

patient’s oxygenation needs and is typically in the range 

of 0 to 15 cmH2O. 
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VAE Definitions

• Daily Minimum PEEP: The lowest value of PEEP during a 
calendar day that is set on the ventilator and maintained for > 
1 hour. In circumstances where there is no value that is 
documented to have been maintained for > 1 hour (for 
example, the lowest value of PEEP is set late in the calendar 
day, mechanical ventilation is discontinued early in the 
calendar day, PEEP settings are changed very frequently 
throughout the calendar day) the daily minimum PEEP should 
default to the lowest PEEP setting during the calendar day 
(regardless of how long that setting was maintained). 



Basic Definitions

• Mean Airway Pressure (MAP): The average pressure 

exerted on the airway and lungs from the beginning of 

inspiration until the beginning of the next inspiration. 

• In patients on mechanical ventilation, MAP is the most 

powerful influence on oxygenation and is determined by:

– positive end-expiratory pressure (PEEP)

– peak inspiratory pressure (PIP)

– inspiratory time

– frequency
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PedVAE Definitions

• Daily Minimum MAP: The lowest value of MAP during a 

calendar day.



Basic Definitions

• Date of Event: The date of onset of worsening 

oxygenation. This is defined as the first calendar day in 

which the daily minimum PEEP or FiO2 increases above 

the thresholds outlined in the VAE definition algorithm 

(specifically day 1 of the required ≥ 2-day period of 

worsening oxygenation following a ≥ 2-day period of 

stability or improvement on the ventilator).

– NOTE: The “date of event” is NOT the date on which all VAE 

criteria have been met. It is the first day (of a ≥ 2-day period) on 

which either of the worsening oxygenation thresholds (for PEEP 

or FiO2) is met. 



Basic Definitions

• VAE Window Period: This is the period of days around 

the date of event (specifically the day of onset of 

worsening oxygenation) within which other VAE criteria 

must be met. It is usually a 5-day period and includes the 

2 days before, the day of, and the 2 days after the VAE 

date of event (specifically the first day of worsening 

oxygenation, the day of VAE onset). 

– In cases where the VAE date of event corresponds to MV day 3 or 

day 4, the window period described above may only be a 3-day or 

a 4-day window, because it can NOT include any days before the 

3rd day of MV.



Basic Definitions

• 14-day Event Period: VAEs are defined by a 14-day 

period, starting on the day of onset of worsening 

oxygenation (the date of event, day 1). A new VAE cannot 

be identified or reported until this 14-day period has 

elapsed.



Basic Definitions

• New Antimicrobial Agent: Defined as any agent listed 

that is initiated on or after the third calendar day of 

mechanical ventilation AND in the VAE Window Period. 

The agent is considered new for the purposes of this 

definition if it was NOT given to the patient on either of 

the 2 days preceding the current start date. 

– The antimicrobial agent(s) must have been given by one of the 

routes of administration outlined, and therapy with one or more 

new antimicrobial agents must be continued for at least 4 

calendar days. 
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Basic Definitions
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*added for 2024

*added for 2024



Basic Definitions
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Basic Definitions

• Qualifying Antimicrobial Day (QAD): A day on which the 
patient was administered an antimicrobial agent that was 
determined to be “new” within the VAE Window Period. Days 
on which a new antimicrobial agent is administered count as 
QADs. Days between administrations of a new antimicrobial 
agent also count as QADs if there is a gap of no more than 1 
calendar day between administrations. By contrast, days 
between administrations of different antimicrobial agents do 
NOT count as QADs. 
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Denominator Data



Data Entry

• Denominator Data Collected:

– Patient Days

– Device Days

• Optional Denominator Data:

– Episodes of Mechanical Ventilation

• The EMV denominator is determined by counting all patients in the 

location who are on mechanical ventilation on the first day of the 

month regardless of eligibility for inclusion in VAE surveillance. 

Then, on each subsequent day of the month, count each additional 

patient that is started on mechanical ventilation. 

• This would include those that are admitted to the location already on 

mechanical ventilation, those that are newly ventilated, and any 

previously ventilated patients who have new episodes of mechanical 

ventilation occurring during the same month. The sum of the count 

for the first day and each subsequent day of the month is entered in 

NHSN. 



Denominator Data

• Denominator data collection options

– Daily

• Manual

• Electronic (Post-validation: 3 months of ± 5% of manual counts)

• For VAE:
– NOTE: All ventilator days are counted, including ventilator days for patients on mechanical ventilation for < 3 days, and 

patients on high frequency ventilation and other therapies excluded from VAE surveillance. Patients with 

tracheostomies who are undergoing weaning from mechanical ventilation using tracheostomy collar trials are included 

in ventilator day counts if they spend some portion of the day on mechanical ventilation at a time that overlaps with the 

daily time during which ventilator day counts are performed.

– NOTE: In addition to the total number of patients on ventilators on each day of surveillance, the number of patients on 

ventilators who are on the APRV mode of mechanical ventilation or related modes (which is a subset of all patients on 

ventilators) can optionally be indicated on the appropriate form (CDC 57.117 and 57.118).

• For PedVAE:
– NOTE: All ventilator days are counted, including ventilator days for patients on mechanical ventilation for < 3 days, and 

ventilator days for patients on extracorporeal life support or paracorporeal membrane oxygenation who are excluded 

from PedVAE surveillance. Patients with tracheostomies who are undergoing weaning from mechanical ventilation 

using tracheostomy collar trials are included in ventilator day counts if they spend some portion of the day on 

mechanical ventilation at a time that overlaps with the daily time during which ventilator day counts are performed. 



Numerator Data



HAI Definitions: VAE

IVAC

VAE Surveillance:

PVAP VAC



Exclusions

• Patients on high frequency ventilation, extracorporeal 

life support, or paracorporeal membrane oxygenation are 

EXCLUDED from VAE surveillance during periods of time 

when the support is in place the entire calendar day.

• If the date of event is on or after the date of 

documentation of evidence of consent AND the patient is 

being supported for organ donation purposes, the event 

should not be reported as a VAE. 
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Inclusions

• Patients must be mechanically ventilated for at least 4 calendar days 
to fulfill VAE criteria (where the day of intubation and initiation of 
mechanical ventilation is day 1). The earliest date of event for VAE 
(the date of onset of worsening oxygenation) is day 3 of mechanical 
ventilation. 

• Patients on Airway Pressure Release Ventilation (APRV) or related 
modes are INCLUDED, but when this mode is in use the VAE period 
of stability or improvement on the ventilator and the period of 
worsening oxygenation should be determined by changes in FiO2 
only, since changes in PEEP as indicated in this surveillance 
algorithm may not be applicable to APRV.

• Patients who are receiving a conventional mode of mechanical 
ventilation while in the prone position and patients who are 
receiving a conventional mode of mechanical ventilation while 
receiving nitric oxide therapy, helium-oxygen mixtures, or 
epoprostenol therapy are INCLUDED in VAE surveillance. 
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HAI Definitions: (VAE) VAC



Practice Case 1

Hospital 

Day

Sign/Sx DOE Window 

Period

Event 

Period

Qualifying Abx Day

1 Intubated 

(VD 1)

2

3

4 PEEP 

increased

5 PEEP 

increased

6

7

8

9

10

11

12

13

14

15

16

17

106

• Sutton is admitted on 

HD 1 for acute 

exacerbation of COPD 

and is intubated the 

same day. She 

continues to improve 

on the ventilator daily 

with PEEP values 

between 0 - 5 cm H2O 

for HD 2 and 3 and FiO2 

values at .35 both days. 

On HD 4, her daily 

minimum PEEP 

increases from 5 

cmH20 to 8 cmH20 while 

her daily FiO2 remains 

at 0.35.  The next day 

her daily minimum 

PEEP remains at 8 cm 

H2O.



Practice Case 1

Hospital 

Day

Sign/Sx DOE Window 

Period

Event 

Period

Qualifying Abx Day

1 Intubated 

(VD 1)

2

3

4 PEEP 

increased

5 PEEP 

increased

6

7

8

9

10

11

12

13

14

15

16

17
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• Sutton is admitted on 
HD 1 for acute 
exacerbation of COPD 
and is intubated the 
same day. She 
continues to improve 
on the ventilator daily 
with PEEP values 
between 0 - 5 cm H2O 
for HD 2 and 3 and FiO2 
values at .35 both days. 
On HD 4, her daily 
minimum PEEP 
increases from 5 
cmH20 to 8 cmH20 while 
her daily FiO2 remains 
at 0.35.  The next day 
her daily minimum 
PEEP remains at 8 cm 
H2O.

VAC – DOE: HD 4



HAI Definitions: (VAE) IVAC
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Practice Case 2

Hospital 

Day

Sign/Sx DOE Window 

Period

Event 

Period

Qualifying Abx Day

1 Intubated 

(VD 1)

2

3

4 Fever

5 Worse FiO2

6 Worse FiO2

7

8

9

10

11

12

13

14

15

16

17

18

109

• Derek presents to 
the hospital for 
admission and is 
intubated on HD 1. 
He remains stable 
on the ventilator 
with PEEP of 3.0 
cmH2O and FiO2 of 
40%. On HD 4 he is 
noted to have a 
temperature of 
38.6°C and is 
started on 
imipenem/cilastatin 
IV. On HD 5 his FiO2 
is increased to 60% 
and is increased 
again to 70% on HD 
6. 



Practice Case 2

Hospital 

Day

Sign/Sx DOE Window 

Period

Event 

Period

Qualifying Abx Day

1 Intubated 

(VD 1)

2

3

4 Fever

5 Worse FiO2

6 Worse FiO2

7

8

9

10

11

12

13

14

15

16

17

18
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• Derek presents to 
the hospital for 
admission and is 
intubated on HD 1. 
He remains stable 
on the ventilator 
with PEEP of 2.0 
cmH2O and FiO2 of 
40%. On HD 4 he is 
noted to have a 
temperature of 
38.6°C and is 
started on 
imipenem/cilastatin 
IV. On HD 5 his FiO2 
is increased to 60% 
and is increased 
again to 70% on HD 
6. 

IVAC – DOE: HD 5



HAI Definitions: (VAE) PVAP
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Practice Case 3

Hospital 

Day

Sign/Sx DOE Window 

Period

Event 

Period

Qualifying Abx Day

1 Intubated 

(VD 1)

2

3

4 Fever

5 Worse FiO2

6 Worse FiO2

7 Adenovirus 

Positive test

8

9

10

11

12

13

14

15

16

17

18

112

• On HD 7, Derek 

had a positive 

diagnostic test 

on respiratory 

secretion for 

adenovirus.



Practice Case 3

Hospital 

Day

Sign/Sx DOE Window 

Period

Event 

Period

Qualifying Abx Day

1 Intubated 

(VD 1)

2

3

4 Fever

5 Worse FiO2

6 Worse FiO2

7 Adenovirus 

positive test

8

9

10

11

12

13

14

15

16

17

18
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• On HD 7, Derek 

had a positive 

diagnostic test 

on respiratory 

secretion for 

adenovirus. 

PVAP – DOE: HD 5
Pathogen: Adenovirus



HAI Definitions: PedVAE



Practice Case 4

Hospital 

Day

Sign/Sx DOE Window 

Period

Event 

Period

Qualifying Abx Day

1

2 Intubated

3

4

5

6 Worse MAP

7 Worse MAP

8

9

10

11

12

13

14

15

16

17

18

19
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• Drew, a 4 y/o boy 
is admitted and 
on HD 2 is 
intubated. From 
HD 2 to HD 5 his 
MAP and FiO2 
values steadily 
improve to 7 cm 
H2O and 35% 
respectively. On 
HD 6, his MAP 
increases from 7 
cm to 12 cm and 
then on HD 7 to 
13 cm.



Practice Case 4

Hospital 

Day

Sign/Sx DOE Window 

Period

Event 

Period

Qualifying Abx Day

1

2 Intubated

3

4

5

6 Worse MAP

7 Worse MAP

8

9

10

11

12

13

14

15

16

17

18

19
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• Drew, a 4 y/o boy 
is admitted and 
on HD 2 is 
intubated. From 
HD 2 to HD 5, his 
MAP and FiO2 
values steadily 
improve to 7 cm 
H2O and 35% 
respectively. On 
HD 6, his MAP 
increases from 7 
cm to 12 cm and 
then on HD 7 to 
13 cm.

PedVAE – DOE: HD 6



VAE Rate



VAE Rate

• Rate of VAE per 1000 ventilator days

• VAE Rate per 1000 ventilator days = 
𝑵𝒐.𝒐𝒇 𝑽𝑨𝑬𝒔

𝑵𝒐.𝒐𝒇 𝑽𝒆𝒏𝒕𝒊𝒍𝒂𝒕𝒐𝒓 𝑫𝒂𝒚𝒔
*1000

• Rate of VAE per 100 episodes of mechanical ventilation 

(EMV)

• VAE Rate per 100 EMV = 
𝑵𝒐.𝒐𝒇 𝑽𝑨𝑬𝒔

𝑵𝒐.𝒐𝒇 𝑬𝑴𝑽
*100
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Reporting 

VAE/PedVAE in NHSN



Reporting Events in NHSN

120



Reporting Events in NHSN
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Reporting Summary Data in NHSN
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Data Entry



Data Entry



Upcoming Trainings

• Webinars –  

–  NHSN Analysis

• Monday, February 26th, 10 a.m. CT



Resources



NHSN Resources

• VAE: VAE | PSC | NHSN | CDC

• PedVAE: PedVAE | PSC | NHSN | CDC

• Patient Safety Component Manual

– VAE: Ventilator-associated Event (VAE)

– PedVAE: Pediatric Ventilator-associated Event (PedVAE)

https://www.cdc.gov/nhsn/psc/vae/index.html
https://www.cdc.gov/nhsn/psc/pedvae/index.html
https://www.cdc.gov/nhsn/pdfs/pscmanual/10-vae_final.pdf
https://www.cdc.gov/nhsn/pdfs/pscmanual/pedvae-current-508.pdf


Contact

• TDH HAI Program:

– HAI.Health@tn.gov

• NHSN:

– NHSN@cdc.gov

– NHSN Website: NHSN | CDC
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• Monday, March 18, 2024

– 10am CT / 11am ET

• NHSN Related

– Vicky.Lindsey@tn.gov 

– Ashley.Gambrell@tn.gov

– Abigail.Marrero@tn.gov

• AU/AR Module

– Christopher.Evans@tn.gov

• Infection Prevention

– HAI.Health@tn.gov
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