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	(Writer standing by.) 
>> SPEAKER:  Good morning, everybody.  Thank you for, um, coming.  Um, my name is Derek Stiles.  I'm the Director of Audiology at Boston Children's Hospital.  Are you guys enjoying the conference?  Um, I am too.  I like this conference, because it's small enough that you can kind of get down and dirty with a lot of people and kind of compare processes and what you're doing, and, so, um, my talk is a little bit on the short side, because I intentionally wanted to have some time to have some discussion and kind of compare what other facilities are doing in regards to, um, infant testing and management and see, you know, get some inspiration for how we can also improve how we're doing this at Boston Children's Hospital.  My disclosure, I am an employee of Boston Children's Hospital, so if I say everything about Boston Children's is great, that's just my personal bias.  So, today, just during the talk, I'm going to talk a little bit about the Massachusetts EHDI system, the clinical pathways that, um, we follow when we are managing infants and infants diagnosed with hearing loss, and then a little bit about how we're, um, collecting our data and tracking these infants.  
So, this is Massachusetts.  Our EHDI program is, um, probably, um, one of the more established programs, and so we've had a lot of time to develop it.  The universal newborn hearing screening law was enacted in 1998, so I guess we're coming up on the 20th anniversary in a year.  So, um, for babies who refer their newborn hearing screening, the regulations require that they are scheduled for a diagnostic hearing assessment scheduled prior to the hospital discharge.  So, this is our scheduler, who has to take care of all the phone calls from the birth hospitals.  So, um, so, it's a good system.  I think that we don't have very much loss to follow‑up between the, um, the infants being, um, screened at the hospital and coming in for their diagnostic testing.  Um, so, this is our 2014 data, this is taken from the newborn hearing screening website.  I just want to note that it's on a logarithmic scale, so that's why it looks like about the same difference between the, um, the number of children who are sort of born and then who move to the next level.  So, um, of the 72,000 births, we screen 95 percent of those infants.  Of the 1300 that referred, about 74 percent were diagnosed by 3 months, and then of the 152 infants who were eligible for early intervention, about 70 percent were enrolled by 6 months.  So, um, we're really good with the screenings, and we're not too bad with the other areas, but, you know, there's room for improvement, clearly.  So, Boston Children's Hospital, um, we're kind of a big system, so we actually have, um, six audiology clinics throughout the state, and because of that, we're actually, um, doing diagnostic testing on about 25 percent of infants who refer their newborn hearing screenings in the state of Massachusetts, so we're getting a lot of, um, infants coming through our system, and so we take it very seriously that we, you know, are contributing to the EHDI process, and, um, and doing our best to provide the information that EHDI needs for, you know, being successful in, um, the newborn hearing screening programs.  Um, this is our little outpost.  We are, we have a job posted part‑time.  It's so far away.  We're not doing ABRs yet there, but we are at our other five centers.  It just opened about a year ago, so pretty soon, that will, um, start doing ABR testing, and that will really help this underserved population that we have in southern Massachusetts.  
So, this is our pathway, so this is what we are doing at Boston Children's when we have an infant that comes through who refer their newborn hearing screening.  We typically see them at about 3 to 4 weeks of age for their diagnostic testing.  If their hearing thresholds are normal, or their ABR testing is normal, then we'll make a recommendation to have another hearing test before they enter kindergarten, just to make sure everything is still on the up and up.  If they are diagnosed with a hearing loss, we will do a CMV screening at that time, so either one of our audiologists or, um, one of the clinical assistants or nursing staff in the department will do a saliva swab on the infant and submit that to the lab to be evaluated for, um, the presence of CMV.  We'll recommend another evaluation in one month, just to kind of confirm the results, and at that time, they also are scheduled to see the otolaryngologist to do the medical evaluation.  We, um, recommend enrollment into early intervention.  This is a part of our pathway that's a little, um, not consistent or standardized across all of the members of our team and across all of our clinics, so, um, many of us will just make recommendation that the parents contact early intervention, some of us will make a direct referral to early intervention, but it's kind of ambiguous right now, what's the best way for us to be doing that.  If the child is in need of amplification, we will start the process for that.  We also have, at Boston Children's Hospital, a deaf and hard of hearing program, so this is a, um, a department under, um, the communication enhancement department at Boston Children's Hospital.  They do a lot of, um, evaluations of, um, particularly children who are severe to profoundly hearing loss.  They're trained to be able to do, like, speech and language evaluations in children who are using sign language, there's some psychologists on the staff who can do psychological evaluations of children who are deaf and hard of hearing, so it's kind of specific to that, but we also involve them with the new identification, so that families have an opportunity to kind of discuss some of these other extenuating circumstances that, um, show up when you have a new baby with a hearing loss and you kind of don't know what to do, you know, what are my resources and who do I talk to, and they also cover a lot of the communication options for that family.  Um, and then, you know, then we just do regular monitoring from that time forward, monitoring of the hearing loss, monitoring of the amplification, if the hearing loss progresses, would they need to go for a cochlear implant evaluation, things like that.  Um, we have a second pathway, it's almost exactly the same as the first pathway, but this is for our children who pass the newborn hearing screening but have these risk factors for, um, hearing loss.  So, we call them tier two risk factors, but they kind of match some of your class A and class B risk factors on the previous talk.  These babies, we'll typically see for an unsedated ABR around 4 to 5 months, so kind of around that later age.  At that point, the process is the same; if they pass, we'll say, you know, come back around kindergarten and we'll reevaluate, if they are showing a hearing loss, we'll do the CMV screening, retest in a month for confirmation, etc. 
 Our department is working with infectious disease, so this is a little bit, I think, still open for debate, as far as whether this is the best practice, but this is our current practice.  Um, one of the issues around CMV screening is whether the CMV is congenital or whether it was acquired, and so there's some guidelines that say, well, after 3 months of age, it's really hard to really know whether the CMV diagnosis that you're obtaining is truly, um, a congenital CMV, or, um, that it's acquired, and there's no way to really break that apart, but our infectious disease department has asked that we continue to do the CMV screening up to 1 year of age to evaluate and then kind of treat those kids as though it were a congenital CMV, if they test positive.  This is also because the state of Massachusetts won't, um, the state of Massachusetts won't give us access to the blood spot sample that's acquired at birth, which is another way to kind of obtain the CMV diagnosis post hoc, but with a sample that was obtained early in the infant's life.  I think once we get access to that, then this pathway might change a little bit.  Our data collection and tracking, as you can imagine across five different satellites that are, um, doing ABRs, um, is a little bit intensive.  We're trying to find ways to be able to collect the information from these different sites, but keep it centralized, and what our hospital has licensed is, um, a software platform called SharePoint.  
I don't know if any of you have heard of SharePoint.  It's a Microsoft collaboration tool, so, you know, it can, it's kind of like a place where everybody can log in and share information, can submit data.  We also use it to store documents, so, um, and it's setup almost like a web page, so we can, like, go into our hearing aid web page in SharePoint and find all the documents that are related to, um, you know, counseling for hearing aids, price lists for hearing aids, things like that, so we have it setup almost like, um, a web page for that.  Um, it also allows for submission of data lists.  So, what we've, um, created a series of lists that kind of look like spreadsheets, where, um, data can be entered for an individual patient.  Our data collection starts at scheduling, so when that birth hospital calls our hospital to do the diagnostic, or setup the diagnostic appointment, um, the scheduler collects information from the birth center and enters that into our SharePoint list, so we get information related to, you know, what is the birth hospital, what was the screening results, what risk factors were, um, were there, and we're also able to then calculate the wait time between the time that that phone call was made from the birth center to the time of the appointment.  This is what the SharePoint list looks like.  These gray boxes are just the patient HIPAA information that I blocked out, but it just, it looks a lot like a spreadsheet.  It's, it allows you to sort the data like a spreadsheet, it allows you to filter things out too, which is nice, so, like, if I wanted to only see ABRs that were scheduled in our Lexington satellite, I could click a button and it would only show me Lexington.  It also allows us to setup future appointment lists for audiologists, so when the scheduler enters in, okay, this patient's going to be scene in three weeks in Lexington with this audiologist, um, when the audiologist logs into SharePoint, they automatically see, oh, this patient's been added to my list, so there's some communication that happens automatically, some notification that happens automatically through the system.  
So, this is, you know, an example of some of the data that we've collected through this.  This is our average wait time.  So, depending on the hospital that the child was born at, the average wait time is anything from about 15 days to, for a couple of hospitals, 60 days.  So, you know, we can kind of say, oh, maybe we need to take a deeper look at this, why are the wait times so long if they're born at the Good Samaritan Hospital, is it, um, is it something to do with the health of the baby, with the location of that hospital compared to the location of these other birth hospitals, to Boston Children's Hospital, things like that, so that's just an example.  We can also look at the wait time by newborn hearing screening results.  So, you can see that, um, our birth hospitals are also scheduling those ABRs for the kids who are passing the newborn hearing screening but have the risk factors, and so that extends the wait time, because by design, we don't want to see those kids right away, we want to see those kids later, but we're pretty good at meeting our, um, 3 to 4‑week wait time for the babies who don't pass the hearing screening.  At the ABR appointment, the data collection continues.  This is collected by the audiologist who's doing the diagnostic testing, and this is really modeled off of the, um, Department of Public Health tracking form.  So, I have to acknowledge Martha Morris, who's our epidemiologist with the state of Massachusetts newborn hearing screening program, because she's had to tolerate so much from me during the development of this kind of tracking system.  What was happening before is similar to other states, where there was a form you would complete and fax.  There also was an online system that you could submit the information into.  There was different ways to get the information to the state, but audiologists in our program were doing it all different ways, so there wasn't a lot of consistency and standardization within our own department of how this information was getting to the state.  
The other thing is that once it got to the state, it was lost to us, so if we wanted that information, we would have to make a request back to the state saying, oh, can you give us some of this information about the risk factors of the kids who didn't, um, pass, you know, or whatever specifications we'd want.  So now, we've got a copy of it stored locally, that we can look internally at the quality of our program, see if there's areas that we need to improve or any trends that we're seeing, and that information's also going to, um, the state.  So, this is, for example, the number of diagnostic tests by the location.  So, we can see Boston sees a lot of our diagnostic ABR testings, our other satellites don't see quite so many.  The different colors are individual audiologists in our department, so we can say some of the audiologists aren't really doing very many, some of the audiologists are doing a lot, and it kind of helps us understand the quality of the information that we're getting.  This is, um, the proportion of confirmed results by year.  So, green is the infants who ended up having normal hearing, red, bilateral permanent hearing loss, and, um, orange, unilateral hearing loss.  So, the proportions are about the same from 2016 to 2017, what we've collected so far, and this is by fiscal year, so that kind of gives some information as to what, um, what's happening in our system, and this is, you know, comparing female to male in that same batch of data, so it looks like more male infants are being diagnosed with bilateral hearing loss than female infants, and more female infants are being diagnosed with unilateral hearing loss than male infants.  Why?  I don't know, but it's something that if somebody wanted to take that on and try to figure that out, we could do that.  This is stuff we couldn't do before we started keeping this data in‑house.  So, it's kind of exciting for us.  There's a lot of potential that we didn't have as far as finding trends and, um, trying to figure things out.  
These are just the risk factors that we're seeing.  So, most of the infants who are, um, having confirmed hearing loss have family history, none of the infants have any of the, um, maternal infections apart from CMV, so that's some of the information, and this is the same data, but in terms of percent of the, um, infants with confirmed hearing loss as opposed to the number.  So, um, I think it's interesting.  It kind of gives us a sense that, you know, maybe some of these risk factors aren't really that important compared to other risk factors and that maybe we should be really focused on some of these infants with other risk factors.  So, given the size of our program, we're able to get robust datasets relatively quickly.  So, even, we really only started actively doing, that first data collection from the scheduler, we've been doing that for a few years, but the second stage of data collection from the audiologist has not even really been a year yet, so that's been, that's added to the data that we're collecting, and I think that there's potential for us to even go further.  We stop now at the diagnostic evaluation, but for those kids who are identified with permanent hearing loss, there's opportunity for us to, you know, extend this tracking system to, well, how long does it take for them to get their hearing aids, or how long does it take for them to get an appointment with the otologist, things like that, and then what are the outcomes.  So, I'm hoping to see this grow.  It's been, I think, a little bit hard for the audiologists initially to kind of all get on the same page and do things the same way, but it's been worth the effort, and so, hopefully, um, it's going to, um, go forward.  So, um, that's it for my talk part, so if anybody has any questions or comments or you'd like to share what you guys are doing, I'd love to hear it.  Yes?
(Off mic.) 
>> SPEAKER:  We are sending it separately.  So, what we do is every week, we, um, we filter out the previous week, so whatever data was entered the previous week, um, is separated out, and that is exported into an Excel spreadsheet, and that spreadsheet is e‑mailed through, um, secure e‑mail to, um, to Martha, actually, and she's always very nice and says thank you, and I don't really know what she does with it at that point, so I don't know if you want to tell us what happens. 
(Off mic.) 
>> SPEAKER:  Yeah, so, about, let me see if I've got the total now.  Yeah, so, probably about, um, just over 20 percent.
(Off mic.)
>> SPEAKER:  So, no one out, so two in, so if they refer twice in the hospital, it goes straight to diagnostic testing as an outpatient.  I believe most hospitals are using automated ABR.  I don't know if you know, Martha, if all the hospitals are using automated ABR.
(Off mic.)
>> SPEAKER:  Not all of them?  Yeah. 
(Off mic.)
>> SPEAKER:  I was going to say, we're in the otolaryngology department, so we have really good rapport.  All right, well, thank you guys very much for listening.  
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