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Discussion questions:
1. What near-term changes in laboratory technology do you expect will affect the AR surveillance system (ARSS) (e.g., will whole genome sequencing replace PFGE/PCR and other current forms of mechanistic testing?)  How should we account for these changes in our planning? 
· Sandy – Within MuGSI, we have been thinking about this question a lot. A few comments from those conversations:
· CSTE has new definition for CP-CRE (newly nationally notifiable condition). Our program is trying to figure out how we are going to work with this new definition.
· We are trying to figure out how changes in testing will influence our surveillance moving forward. E.g., will this happen at local labs, or depend on ARLN?
· Question from ARSTF: Have you been looking at how some of these data are suppressed? Does MuGSI having a role in changing technology, testing, and informatics capabilities? Additional questions to keep in mind:
· What data from MuGSI can be of use & disseminated into non-MuGSI sites?
· Often, a few programs are doing well, but others struggle. Sharing data among programs can help bridge those gaps.	
· Response from Sandie: Some internal discussion regarding how we can marry ARLN program and our program. From those conversations, we have been trying to understand how MuGSI can benefit/supplement that program.
· Note: There are a lot of ideas that we have not hashed out. We are trying to look at all the different pieces and how we can all work together. I.e., harmonization, coordination, and collaboration across programs to paint a more accurate picture of AR surveillance.
· ARSTF: Regarding advances in technology, is the update and use of whole genome sequencing (WGS) going to be rapid and widespread? Or do we see things staying stable with the use of older technologies, e.g., pulsed-field gel electrophoresis (PFGE), with slow, gradual uptake of WGS?
· Response: The goal is to completely drop PFGE by end of 2018
· Unsure if will get there with Salmonella. But even for salmonella, will drop PFGE by 2019 at the latest.
· WGS will be the gold standard very soon, so yes, the uptake will be rapid and widespread. 
· However, it is important to note that with WGS, you only detect what you can look for. Therefore, the use of NARMS sentinel surveillance to look at new/unknown resistance combinations and mechanisms will still be necessary. 
· There is also a question about the long-term availability of isolates/pure cultures. A few comments about that:
· The use of culture independent diagnostic testing (CIDT) in clinical labs is increasing
· We are working on methods for identification and subtyping from primary specimen, so that loss of the culture over time does not become a challenge.
· However, understanding how to tease away background isolates is going to be a big challenge.
· ARSTF question:” By background, do you mean something that is not pathogenic?
· Response: Exactly. For instance, maybe we have already tested healthy stool, and there are AMR determinates that can be picked out with the sequencing panels. The determinates are not currently causing disease, but are still detectable within the sample. 
· ARSTF question: Is there concern about having resistance cross from non-pathogenic species to pathogenic species?
· Response: For CP’s, they can spread, and when they do, they move relatively easily
· Clarifying question: If you do WGS and find pathogen and non-pathogens, should you be concerned that a resistance mechanism can spread from a non-pathogenic to a pathogenic?
· Response:  In ARLN, when we do surveillance cultures, we use PCR.
· Say we look for and find CP as the mechanism. Unless the culture is done, we do not know what type of bacteria it came from.
· There are trends where we will ID a mechanism and do not know the bacteria. Namely, the mechanism is known, but the bug (and its pathogenicity) are not necessarily known. 
· F/u question: Epidemiologically, could that observation be relevant at some point?
· Response: From DHQP perspective, for sure. 
· Comment from ARSTF: We are used to treating pathogens; but not non-pathogens if they have resistance mechanisms.
· DHQP: We have been talking about screening stool
· Example: Outbreak of E. coli 
· We do not have PCR to screen for that. However, we did genomic approach to look for the particular strain.
· Could use the same method to look for KPC, as that would still be relevant from infection control standpoint.
1. What is the National Antimicrobial Resistance Monitoring System for Enteric Bacteria, (NARMS) system for AR testing? How does it assist with clinical care?  How is it used by state labs, and epidemiologists? How do you communicate the NARMS results from CDC to the jurisdictions?
· From NARMS team: Historically, NARMS has been an isolate-based surveillance program that relies on acquisition of isolates from the sites. Phenotypic and microbial testing is performed on isolates.
· The program has a public access site: NARMS-Now. Using this site, the public can download resistance data.
· NARMS also has an online security system that states can use to access their own data.
· States have used data locally for presentations and papers 
· Over last few years, NARMS has worked with PulseNet to build WGS infrastructure.
· As noted earlier in the discussion, it is projected that WGS is going to overtake PFGE and basic subtyping of bacteria in the near future. 
· NARMS looks at harnessing the data from WGS as enhancement to current surveillance, instead of a replacement. Again, an important note regarding WGS that was brought up earlier in conversation: One can only determine known genes for resistance through WGS. Therefore, it is important to keep doing phenotypic testing at CDC. If we see something that is resistant, but no gene found, that would be indicative of a novel mechanism.
· A WGS-enhanced surveillance infrastructure would report predicted resistance pattern determined from the sequence. 
· Lab capacity would still be limited to how many isolates we can test.
· We are working towards building infrastructure to sequence 100% of Salmonella at the states (right now, only test ~5% of all lab-confirmed non-typhoidal salmonella sent to CDC).
· The transmission of sequencing data and input of that data into the database would help determine the predicted resistance pattern
· Comment: Traditional phenotyping does rely on receiving isolate.
· Rise of CIDTs is a threat to receiving isolates that can be sequenced. We have seen this a lot with Campylobacter 
· Question from ARSTF: How are you going to deal with that issue? Reflex?
· Response: Reflexing the culture is one option
· As isolates become less available, it may become a question related to funding and workforce capacity. 
· Metagenomics genes are useful, but there are drawbacks related to background.
· These are examples of the types of issues we are going to have to tackle in upcoming years. 
· Comment on the topic of using data for action/response: There are specific ways that NARMS data are used to contribute to public health response. 
· NARMS is a traditionally lab-based surveillance system; therefore, we have not historically had a large quantity of real-time data. 
· We are hoping to predict resistance in near-real time
· The timeliness opens up the ability to respond.
· We are hoping to set up an algorithm where we can designate certain resistance patterns that are concerning, including: 
· Genes for CP, MCR, and other things uncommon in our bacteria
· If these mechanisms are identified, we could set up alert system so that we can reach out to the state or local health department to initiate or discuss the response. 
· The first step for this algorithm would be to link molecular data to epidemiologic and clinical data.
· This is a project the NARMS program is hoping to get underway end of this year/start of next year.
· The program has also started doing work for MCR-1, which includes an enhanced surveillance approach 
· There have been a few instances where we have had certain resistance patterns of concern.
· We set up active surveillance for these circumstances (e.g., Salmonella typhi for travelers returning from Pakistan)
· Also currently conduct ongoing active surveillance for Campylobacter jejuni
· Comment from ARSTF: Some of this conversation sounds like it depends on resources at state level for feedback.
· Response from NARMS team: Correct – it usually takes about a week for clinical isolates to make it to the lab and be sequenced. After that, there is typically about a 2-week turnaround time. The hope is to move quickly from that point for a meaningful response.
1. How do PulseNet and NARMS currently fit into the ARSS? How does PulseNet link to NARMS?
· Comment: An important piece in reacting/using the data is the progress made by ARLN, which has resulted in more actionable data from the states. 
· The time it takes for response is still too long (13 days), but it is getting shorter.
· MuGSI, NNDSS, and ARLN each individually have the capacity for surveillance and can give us the ability to long-term target our resources for certain risk factors. An important consideration is to construct these systems so that they can inform each other. Namely, as standalone systems, they can still function individually to collect certain pieces of the puzzle; however, they can also speak to each other to connect those pieces when necessary.
· A goal would be to get tests even earlier so that they do not have to go to the state lab
· We do have the ability to capture lab results since most of the testing is occurring at the state labs. 
· However, there will be much more of a challenge once testing is happening at individual labs and there are more linkages to be made between data streams.
· This future challenge further underscores the importance of having a good message/data sharing system.
· ARSTF comment: There is also the issue of data suppression. Namely, that resistance information that does not get shared to public health. The issue of data suppression is one we will certainly have to solve if we have to rely more on clinical lab settings to get the data.
· When we develop our ARSTF recommendations for AR surveillance, we want to also highlight several important factors, including: 
· Lobbying messages to those who make decisions around supporting programs like yours that do antimicrobial testing
· Highlighting the need for surveillance from different perspectives (national broad and in-depth data)
· We want to be able to say that we are advocating to keep a good set of activities, not just focusing on one aspect of surveillance.
· Response for DHQP: Generally agree with the important points above. The issue that people have is that they hear about all of these surveillance systems, the resource and capacity burden associate with each of them, and it sometimes the nuances get lost.
· For instance, you cannot get the specific data from MuGSI that you would get from ARLN to target intervention, and so forth with all these complimentary programs. The surveillance systems are designed with slight different intents, though they are contribute to AR surveillance. 
· Comment: Having the ability to follow these trends over time is one thing, but being able to look in depth at the data is also critical. Different systems allow different capabilities. 
· For instance, MuGSI designed to be flexible and move from pathogen to pathogen as needed.
· ARSTF question for NARMS and PulseNet: Do you feel you have an important role in identifying novel mechanisms and newly emerging infections? Within your programs, is there that same flexibility that MuGSI has?
· NARMS response: Going forward, we are hoping that we are on the path to have some of that infrastructure, although we are still lagging behind a bit.
· Improvements in information transfer will hopefully change that (increased informatics capacity)
· Comment from CDC IT contractor: From the IT side, we are trying to be proactive as we can be in building in the ability to be flexible when needed, including: 
· Pulling in Resfinder data from NARMS for isolates; mainly those sequenced internally at CDC
· Ability to add capability to pull anything in with an ID that has been sequenced
· Ability to pull in gene calls, virulence, and single-point mutation calls into NARMS to determine predictive resistance
· This depends on Resfinder knowing which genes should be there for a pathogen. If anything is novel, nothing automated in NARMS would be able to find that.
· It is possible down the road that bioinformatics could support the ability to look at entire sequences and find novel genes.
· Question from ARSTF: Do you have the libraries so that you can scan and find a given isolate? Is this something that states can use? Additional, regarding the IT efforts above, how beneficial is that in terms of increasing speed of response and containment?
· Contractor response: We are trying to build in flexibility as a way to scale up the capacity. 
· It is also a matter of modifying our processing and pulling the data from different sources
· We are working with PulseNet lab too. When that is online and bio-numerics has Resfinder capability, that will be part of the linkage: we will also grab all Resfinder labs reported.
· Once linked, we would be able to share through the NARMS system, with the goal being that state and local labs will hopefully be able to rapidly see that information
· [bookmark: _GoBack]Note from DHQP: Colleagues at FDA have resistome screening for genes of interest:
· They send out findings every Friday.
· This presents an example of actively looking for new resistance mechanisms
· They also have a genome tracker program (similar to PulseNet)
· Comment: Not sure how much data we share between FDA and CDC
· Still bringing in sequence records from other agencies as long as they are in the PulseNet database
· Observation: Up until now, most of those genome tracker program sequences have not been uploaded to PulseNet unless the genome tracker lab was part of PulseNet.
· Moving forward, genome tracker program will have both PulseNet and non-PulseNet labs, and we will prospectively start uploading their information.
1. What future changes do you anticipate?  SKIPPED due to time
1. Emerging Infections Program (MuGSI) can pull data from labs, how do they do that? SKIPPED due to time
1. How do you envision that AR (CP-CRE) surveillance will (or should be) be different than MuGSI? SKIPPED due to time
1. What kind of coordination should be happening between the AR staff and MuGSI?
· MuGSI is at very beginning of thinking about how we are going to integrate our program with the ARLN program. Internally, we are thinking about these specific issues/questions:
· How is it that MuGSI will link our data with ARLN data?
· Specific accession number, mapping, etc.
· Thinking about alleviating our lab from doing some of the testing, and move into state/regional labs that participate in ARLN
· This shift will allow us to maximize the number of isolates tested
· This may also benefit local hospitals, as some of them aren’t able to participate in ARLN
· We need to identify which EIP is good at in-depth medical review to get insight on the following: 
· Potential to perform special studies 
· Ideas about medical record review for ARLN
· Any way we could get more data to them
· We may have a better idea on some of these issues in next couple of weeks as guidance comes together. By end of the year, we should at least have a good idea of what next year will look like.



