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Started as an Infection Preventionist



The outbreak that got me into outbreaks

• Four SOT 
patients with 
mucormycosis
over 10-months

• Extensive 
environmental 
investigation 
leading towards 
healthcare linen



To the facility



To the facility

Sundermann et al. 2022. CID. PMID: 34282829



To the roof

Sundermann et al. 2022. CID. PMID: 34282829



To other US hospitals

Sundermann et al. 2019. CID. PMID: 30299481



The outbreak that got me into outbreaks

1. In-depth, detailed investigation can reveal clear issues. You really 
have to look

2. Outbreak work doesn’t end when the outbreak is over. Share the 
findings and work with other facilities to help their patients

3. Outbreaks can be preventable – but only if we want to find them



ERCP endoscope outbreak at 
UPMC Presbyterian, 2012

• 17 cases over 14-months
• 12 bloodstream infections

• 5 deaths

• Retrospective WGS: related to scope 
isolate

• Detected early?
• Prevention of 14 cases, 9 BSIs, 3 deaths

Another Outbreak Story

Marsh et al, 2015. PMID 26637170 



Another Outbreak Story



Another Outbreak Story

“It is “not need[ed] to communicate to all the users actively,” 

Nishina wrote, because a company assessment of the risk to 

patients found it to be “acceptable.””



1. Select pathogen monitoring

2. Visual inspection of ‘line-lists’ 
of infections

3. Astute clinicians noticing 
increase of infections

4. Call from the laboratory for 
unusual findings

How are healthcare outbreaks 
detected?

Baker et al, 2016. PMID 26996060 



Whole Genome Sequencing

Sundermann AJ et al, ASM AAC. 2024
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Step 1: Retrospective Analysis

Sundermann AJ et al, 2022. PMID 34791136



Sundermann AJ et al, 2022. PMID 34791136

Pitt / UPMC Retrospective Analysis



Notable Outbreak: VRE & IR

19Sundermann AJ et al, 2020. PMID 31312842



Isolates and Procedures

Sundermann AJ et al, 2020. PMID 31312842



IR Outbreak: Investigation

21



Automatic Contrast Injectors

• Uses disposable/sterile syringe and the automatic injector

• Loaded into the injector



Loading the Automatic Contrast Injector: 
Training Video

Sundermann AJ et al, 2020. PMID 31312842

Findings?



Outbreaks Detected by Traditional IP

• 15 requests for suspected and 

potentially actionable outbreaks 

involving 133 patients

• Only 5 (3.8%) patients from 2 clusters 

genetically related!

Sundermann AJ et al, 2022. PMID 34791136

Retrospective Analysis



Sundermann AJ et al. Clin Infect Dis. 2021; PMID 

34791136

Retrospective Analysis

Sundermann AJ et al, 2023. PMID 36974518

Are transmitted infections 
reported to NHSN?

• UPMC data 2016-2018

• 44.4% met definition for any 
NHSN HAI



Step 2: Real-time Analysis

Sundermann AJ et al, 2025. PMID 40302215



Real-time Analysis: Implementation

Pre-print: Waggle et al. 2025. medRxiv

IP&C 

Interventions



Real-time Analysis: UPitt cost

Pre-print: Waggle et al. 2025. medRxiv



• Initiated November 2021

• At 2-years (Nov 21-23)

• 4,723 isolates sequenced, 3,921 
unique

• 476 (12.1%) related in 172 
clusters

• Median TAT 15 days

• Sufficient for bacterial outbreaks!

Still sequencing today!

Real-time 
Analysis

Sundermann AJ et al, 2025. PMID 40302215



Notable outbreaks:
• 9 endoscope clusters at 

2 patients

• Shared ventilators

• Multiple clusters from 
outside facilities

• SNF, LTAC

• Pseudo-outbreak 
autopsy

• Eye drop outbreak

Real-time Analysis

Sundermann AJ et al, 2023. PMID: 37700467

Sundermann AJ et al, 2025. PMID 40302215

Sundermann AJ et al, 2023. PMID: 37615108



Findings after Intervention

Sundermann AJ et al, 2025. PMID 40302215



Prevention: 

• 62 infections

• 5 deaths

Net cost savings:

• $695,706

Return on investment:

• 3.2-fold return on investment 
in sequencing

What did we prevent?

Sundermann AJ et al, 2025. PMID 40302215

Bottom line: Saving lives & for 

every $1 spent, $3 saved



New Outbreaks

2025: 2 transplant patients initially 
identified as B. cepacia complex

1. BSI

2. Pneumonia

• Astute clinician + weekly WGS = 
B. sola

• Investigation supports donor-
derived infection with forward 
transmission

Sundermann AJ et al, 2025. PMID: 40916953



Limitation: Clinical Isolates

Clinical isolates are just the tip of transmission for some pathogens

Sundermann AJ et al, 2025. PMID: 40804750



Other Applications: Respiratory 
Viruses

Transmission of viruses

• Genomic surveillance for 
~2 years at UPMC PUH, 
SHY, CHP

• 436 specimens, 359 
patients

• 14 clusters 36 patients (2-5 
patients)

Vatsala 

Rangachar 

Srinivasa, PhD



Other Applications: Plasmids

Transmission of plasmids

• 61 NDM isolates across ~5 
years

• 6 clusters, 2-28 isolates

• Multi-species involvement, 
unit location transmission

Nathan Raabe, PhD



Other Applications: VRE 
Transmission

Transmission of VRE

• Limitations of WGS = single 
isolate

• Patients with VRE in blood 
and colonized w/ VRE 5 
years

• 6 clusters with multi-strain 
transmission

Emma Mills, PhD



Pitt Future Directions

NTM & Other Pathogens

• 13 patients May 2023 and 
August 2025 M. abscessus

• 169 water samples

• 18 positive for genetically 
linked patient infections

Manuscript under preparation



Pitt Future Directions

Utilization of AI

• AI-developed tool helps 
identify transmission routes 
via electronic health record 
data mining

• Future research into LLM-
guided infection prevention 
tool for interventions

Sundermann AJ et al, 2025. PMID: 41234132

Sundermann AJ et al, 2019. PMID: 30773168



Pitt Future Directions

Environment & Prediction

• Identifying environmental 
reservoirs of genomically-
detected outbreaks

• Creating risk prediction 
scores for acquisition of 
transmitted infections for 
enhanced interventions

NIH NIAID 1K01AI190052-01 



Environment?



Pitt Future Directions

Does genomic surveillance work in other settings?

• Step-wedged RCT for effectiveness across multiple 
hospital settings

• Baseline -> Intervention

NIH NIAID 1K01AI190052-01 
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CHOP: S. aureus in NICU

• 3 years of genomic 
surveillance in NICU

• Colonization + clinical 
isolates

• 176 babies colonized; 15 
BSIs part of an outbreak

• Linked to environment



Denmark: multiple species

• 28 months Copenhagen 
hospital

• 1975/7398 (26.7%) culture-
positive hospitalized 
patients linked to another

• Projected €1.35 million 
annual savings if 
intervened



Australia: 3 hospitals

• MRSA, CRAB, VRE, CRE 
over 4-years at 3 hospitals

• 2,600 isolates - 33% 
genetically linked among 76 
clusters

• Concludes genomic 
surveillance is feasible and 
guides targeted 
interventions that otherwise 
would have been missed



MD Anderson: long-read WGS



This is all great, but how do we get this at 
our hospital?



Addressing Barriers & Paths 
Forward 

Sundermann AJ et al, 2024. PMID 39636107



Evidence: Studies

Author Year Pathogen Duration
Outbreaks or notable 

findings

Forde et al 2023 Multiple MDR bacteria 4 years 76 clusters

Lee et al 2023
Carbapenemase-producing 

Enterobacterales
8 years 9 outbreaks, linked to environment

Ludden et al 2021 Escherichia coli 6 months
10 clusters, 20 patients. Both carriage 

and clinical infection transmission

Miles-Jay et al 2023 Clostridioides difficile 9 months
Low levels of transmission, indicating 

successful IP&C practice

Sherry et al 2022 Multiple MDR bacteria 15 months
31% acquired MDRO in hospital, 

directed IP&C interventions

Stribling et al 2023 Pseudomonas aeruginosa 10 years Protracted outbreak

Sundermann et al 2022 Multiple bacteria 2 years 99 outbreaks, 297 patients

Sundermann et al 2024 Multiple bacteria 2 years 172 outbreaks, 476 patients

Sundermann AJ et al, 2024. PMID 39636107



Barriers & Paths

Sundermann AJ et al, 2024. PMID 39636107



Addressing Barriers: Ethics

Sundermann AJ et al, 2026. ICHE



OK, how do we pay for it?

• Hospital vs. payer perspective

• Payer-incentivized programs
• Hospital performs genomic 

surveillance & intervenes on 
detected transmission

• Payer reimburses for genomics 
pending compliance with 
interventions and/or reduction of 
transmission



Spreading Awareness is Key

Dec 2024
Oct 2025



Sundermann AJ et al. Clin Infect Dis. 2021; PMID 

34791136

Sundermann AJ et al, ASM AAC. 2024
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Infection Prevention: UPMC Presbyterian 
Shadyside

Needs updated! ☺



Thank you! 

ALS412@pitt.edu

Scan for Contact Info:


