

March 9, 2026, AUDI 558
STUDENT: You sent email by Canvas? CANDIDE:...

STUDENT: I wore my nonrain shoes today, I thought it would be dry.

STUDENT: Happy birth day. INST HERDMAN: Happy birth day.
I'm assuming it's Candide?
If you are getting the slides out, we will go ANSD first.
On?
ANSD first.


STUDENT: Which ANSD slide. Four of them. INST HERDMAN: There should be two.
Four? Okay.
Well, I will show you then.


STUDENT: Different versions. INST HERDMAN: Okay. Sorry.
STUDENT: ANSD clinical -- ANSD, ANSD.
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INST HERDMAN: Right. I took the 515 and -- them over. The reason for this is because on March 30th,
Heidi will come in, and give the lecture. Yay.
And you get to learn everything there's to know about clinical. Not that much pressure on her, I won't put, but you will get to ask questions and get per perspective of what it's like to be on the ground hands on working in the clinic regularly.
Even though Heidi -- grad 2022? 2021 or 22.
She was the COVID cohort.
But Heidi is almost a senior level -- she's up there as proficient as senior level so even though she might be modest, she is very well skilled and versed in ABR and infant testing so I think you will get some good experience there.

STUDENT:
[ Laughter ].
INST HERDMAN: Did you do that on purpose? STUDENT: Got him.
INST HERDMAN: I thought it was sticky.
That is awesome. It's really sticky. That is so cool.
Now I will play with it all day. You know that. This is what university is all for, right?




STUDENT: I wish I recorded that.


INST HERDMAN: Nice prank. Those pranks I like. Those are easy ones.

STUDENT: You had a vision. You executed it.


INST HERDMAN: Let's see. We got -- I got to log in.
Sorry. I'm running a bit late.
Yay, it works. Good.
Okay.
That's 515. Wrong class. So we are on 12.
And 13.
Or is it 14? Where is the ANSD?
STUDENT: 13.


INST HERDMAN: Yeah. Okay. There we go. I'm just not reading today.
I forget which one it is. We could start on that one.
STUDENT: There's also 8D.
INST HERDMAN: That's what I wanted.



STUDENT: It's not there but it's on the top of the -- more up.
Up.
Not that one. Up, up. Then the PPT slides. And the last one.

INST HERDMAN: Thank you. I want to go through this quickly. A lot of this information is redundant but I want the prevalence and stuff up here so we will go to this one.
8D final. Okay.
All right.
Anything admin we have to talk about first?


STUDENT: Sorry.
STUDENT: We had our group had a question about latency but I don't remember the question and I was wondering, can we get extension --
INST HERDMAN: Which one?
STUDENT: We had a question about latencies.
But --
STUDENT: In person lab three.
STUDENT: I can't remember anymore but I will ask later. STUDENT: Supposed to plot them per our in-person lab



instruction but CAEP it didn't show the values and I believe the two people who are not -- Alicia you did. You tried to find the values but couldn't.
STUDENT: No.
INST HERDMAN: It didn't plot them in the table under? STUDENT: No.
INST HERDMAN: That's IHS bug. Sometimes it does and sometimes doesn't and we don't know why.
STUDENT: The intensity versus --STUDENT: N one P two.
INST HERDMAN: You can't get amplitudes, it wouldn't plot out. In the table it plots out amplitude and latency so --
STUDENT: Not the PP...we weren't sure if it was. Peek to peek amplitude. Sorry. There was a peek to peak amplitude section with values. Not sure if it was the N one P two.
INST HERDMAN: I --
STUDENT: There was not -- the latency part is empty. INST HERDMAN: But you have amplitudes?
STUDENT: We have peek --STUDENT: Peak to peak values. INST HERDMAN: Okay.
May be what I will do is -- at the break I will come over -- if you can come and we will switch



laptops and put it up. Unless you want to do it now? Someone has it printed out. Want do it now?
STUDENT: Yeah.
INST HERDMAN: Okay let's take a look. On HDMI or USBC whatever this thing --
You sit.
Sarah is teaching.


STUDENT: Yay.


INST HERDMAN: Okay.
What do we have here?
STUDENT: We wonder if this is N one P two.


INST HERDMAN: Not usually.
No.
Can you scroll up to the -- where you --
Yeah. So you will do -- P one and where do you put the prime to P one?
Okay.
Yeah. Okay. So this prime here has to be dragged over somewhere into here.
So when you look at it, can you scroll up a bit? Sorry. Down.
There you go. You see this is the base line.



So somewhere in the base line, use this as example, the average -- it's probably about there.
Sometimes it's a big peeky thing. I would take that prime and put it there and that put it there, that to there. Now you have absolute amplitude of P one. And you have absolute amplitude of N one and go absolute amplitude P one minus -- whichever...P two absolute amplitude minus the N one.
Same thing with the N two.
But I don't know why -- can you scroll down to the table. It's not showing up.
Okay.
Scroll back up then. The other harder way of doing is you take the curser and you look -- not on your -- well, on IHS and you take the curser and look up on the bar, it will tell you the amplitude and latency and then physically write it down.
You think it's needed for your learning?


STUDENT: No.


INST HERDMAN: Question?
STUDENT: If we did the way you just suggested, we would still need to compare it to like the base line that you were saying we --



INST HERDMAN: This to here. STUDENT: Okay.
INST HERDMAN: You mean --
STUDENT: If you do the courser --
INST HERDMAN: Don't worry about it. Take N one and say it's minus two or something like that.
And this is plus.5.
And then you just do it in your head. Minus two -- two minus --.5 minus two -- minus minus two is
2.5 and you write down P one -- but I will trust because I don't want to add so much work because go back and all the groups have to do that. Right?
So we talked about it. So this is the learning and we will just cancel those questions.
And I will let Heidi know.
It's really just to get at the concept that as you go down in intensity, the amplitude decreases but it's not a linear function it's not a linear function.
It's -- follows the typical -- looks linear the lower intensities. Why am I doing hand things?
What's all this?
Okay.
Good unless you want to stay up here and finish the lecture? I can sit back and you can lecture.
STUDENT: No.



INST HERDMAN: Darnit. I thought I would get a freebie today.
So this is DB and this is N1P2 amp -- I wanted you to get this.
Basically.
So that's the understanding. It's not a linear function. As you get higher higher in intensity it tapers off. That's it. Got that learning? We will just X -- cross out that equation but please do go and mark the wave forms and pull that over. If you can.
Well, that will take a lot of extra time. For you all to go back. Marked them -- I will let Heidi know.
We are good. Just -- we are good. Just one question at the end? Yeah. Okay.
That makes it easier? All right.
STUDENT: Thank you.
INST HERDMAN: You're welcome. You will forgot that probably in a year. What you will remember is the stress and anxiety of having to go back and doing it. What do I want you to remember? Not the stress and anxiety.
Can someone send me email to remind me? I've been at conference all weekend and my brain is fried.



Not fried but -- it's thinking of other things.
Was there another thing? Another question? No?
No?
All good?
Okay. So ANSD, auditory neuropathy spectrum disorder. It is -- this is -- I tried to do this at the beginning. If you fall asleep and forget, at least you get one piece of information in our head. ANSD is a rare -- rare -- hearing loss type but it can take up a lot of our resources because of the challenge of diagnosing in infancy so it's
important -- it's an important type of hearing loss that we could detect because it gets confusing for especially novice clinicians. So and missing them is extremely not good.
Because if you miss people with ANSD, they actually might show up being lower in thresholds when they do the behavioural tests than actually their ability to hear.
So it's important that you identify them early so you can basically get sign language going right away or some alternative communication structure.
Because even with hearing-aids, they have a lot of challenges.



We will see the reasons for that.
So remember your priority is to help identify someone to help them get language input.
And it's our world, the way our society works that we are orally based society.
So we are not conforming to the diversity we have. So it's your job to say hey there's diversity out there, let's help.
All right.
So now here is the details of this. What is ANSD? Diagnostic criteria and specialized testing for it.
These are the learning objectives. What is it?
First we will go into prevalence. About -- the easy one to remember, about ten percent of all sensorineural hearing loss. For ten kids you will have one.
So we detect about 130 to 150 kids in B.C. with hearing loss.
So about 10 of them will be ANSD. About that.
So depends on the studies that you are looking at but one -- 1.2 in ten thousand birth. And hearing loss is one in a thousand.
So there's the ten percent.



These are all the different studies showing prevalences.
Some at 5 percent. Some 11. Some at 14.
Risk factors for ANSD, risk factors for sensorineural hearing loss we went through before.
Predominantly [reading].
Majority of them really the kids with ANSD majority will come from the NICUs.
Now there's a genetic component to ANSD, and they won't come from the NICUs.
So keep that in mind.
So patho physiology. What is ANSD? How has it been defined. The early term was auditory neuropathy. Coined by Arnold star. If you want to read good papers, 1990 something, 94, 96 and he goes through a lot of clinical condition, he called it, clinical syndrome and he called it auditory neuropathy because we didn't have the imaging back then -- they had it but not utilized all the time. He knew there was something wrong with the transmission of information coming from the cochlea to brain stem so he thought neurons, so he said neuropathy. We have since done animal studies and other studies to show where the sites of lesions are on this and you can't define it in the typical clinical assessment. You have to do



special imaging or get from animal research.
Basically, it's anything from this basal lateral part of the inner hair cell.
So inside the inner hair cell, if we have inner hair cell, any damage up here, that is not auditory neuropathy.
Anything below this line is now considered auditory neuropathy and it's usually because we have synaptic vesicles. Ribbons -- one in here we talked about, that's OTOFERLIN is disrupt. Genetic disorder. You have the axon, all way through.
No more blue. We will use red.
I don't like red for myelin.
I saw this cool thing on -- CNS. SYNESTHESIA and colour. Sees sound as colour. I have a colour coding issue. I saw myelin as blue.
I don't know if it's a learned thing. Calcium is orange.
Okay. So anything from here to here and then if this synapses in brain stem, synapse here, brain stem, neuron, anything between these two lines, auditory neuropathy.
So do I have it here? Yes sort of.



Okay.
So basically, if you have disruption in the synaptic release, decrease in receptors on the dendritic portion of the auditory nerve fiber or integration zone problem, if you have demyelination, if wispy or no nerves...that is auditory neuropathy spectrum disorder but once it enters the brain stem then it's called central lesion.
So this is to help you remember the diagnostic criteria that I will show in a couple of slides and you will be like oh that's why.
So questions?
STUDENT: What about the firing rate?
This process is relating to fire rate?
INST HERDMAN: Yeah. I'm talking about structural aspects.
She is bringing up the functional aspect. Any disruption along this system disrupts the firing rate. That is what the functional outcome of that. Thanks for segue.
Okay.
So anatomy. The inner hair cells is where the damage -- the basal lateral part. The outer hair cells are intact. That's the key thing here for auditory neuropath...and anything else past that, up to the brain stem, any disruption in that, we classify



as neuro transduction or transmission issue. Intact...not functioning neural activity including transduction and transmission.
So here are the expected results if you did do testing and if you did it on adult because we have pure tone thresholds here.
So they can have any where from normal to mild moderate severe to profound hearing loss.
So if you have them in the booth and they could have ANSD and can press the button to 30 dB HL sounds but yet their intelligibility of speech...that's a dead give away something is going on. Speech recognize here -- can be variable. Usually quite reduced or not in line with the pure tone average or audiogram. OTO acoustic emissions are normal. That assesses outer hair cells. Those are intact --
that --STUDENT: Sorry.
INST HERDMAN: No worries. It's a nice one.
The outer hair cells are intact. So if there's something wrong with their understanding of sound or speech then it's not due to the amplifying nature of the cochlea. The amplifier is working fine.
Middle ear muscle reflexes tends to be absent.
Don't have to be but they tend to be. Cochlear



microphonics, we will learn about, cochlear microphonics might be a way that we can supplement our understanding of the outer hair cells are functioning properly -- we can use the cochlear microphonics to say the entire system is not functioning properly because of ANSD. We will show you that.
ABR is largely absent or abnormal. It doesn't look right. I hate to say. What is doesn't look right? Usually not peeky or drawn out.
So hopefully by now you will be getting into having a template in your brain -- like you have template in the brain for that. That's three sticks.
Three sticks on a page. Three lines.
Hopefully you have a template for ABR that looks like that.
Peeky. ANSD, might be looking like that at the highest intensity. It's not quite right. Not quite peeky.
So you get a feeling for it. If going up --usually intensity series and they all look drawn out and about the same level. If I did intensity series with a typical and I have the next one might be looking like that, and then you get no response.
That's a typical recruitment but the ANSD would --that's not typical recruitment function.



So that's another kind of saying abnormal.
This is where ANSD, we -- I don't know if it's required. It's highly recommended that all ANSD -- I think we did put in the 2022 protocol where all ANSD suspected ANSD cases have to be reviewed by the senior audiologist in the BCHP and I usually review them, gets two or three eyes. Because they are hard cases to diagnose.
[Reading].
This can be helpful. Sorry. You don't usually have...expression but it can be useful and speech recognize and noise is generally poor. Not matching their pure tone average. Here are the definitive diagnosis. Intact outer hair cell function and disrupt neural. Present OAEs, absent or largely abnormal ABR.
If you have these two, you don't really need to do any other testing. Definitive ANSD. Check. Then you have them going into a different care path way.
The preliminary diagnosis is you can have ABRs that look weird or abnormal or absent, but you can also have that they have absent OAEs and then you go oh I will classify it as sensory because sensorineural is umbrella to include ANSD...what I really like to say is be really specific and call it outer hair cell



dysfunction but people don't understand that in clinic. So they can get the concept of sensory hearing loss even those this whole system is still part of the sensory system. But so sensory hearing loss versus neural.
So you will suspect they have a sensory loss being outer hair cell if absent OAEs and absent ABRs. Mite not always be the case. We can use cochlear microphonics to help.
So in about 25 percent of the population, I think I it on another slides, about 25 percent of the population you can have absent OAEs. Normally we have this done -- I will tell you the answer. The OAEs can be absent, you need 6 dB out put from cochlea submission, that's the criteria for saying present OAEs.
However, if you have a five dB loss due to some gunk in the ear like middle ear affusion that's causing a conductive loss of even five dB that's enough to knock out OAEs. They might be absent in the kids with ANSD because they have a cold. Now what?
You misdiagnosed them because you think they have absent OAEs and absent ABR -- sensory -- CI consult or let's fit them with hearing-aids and wait for behavioural. Behavioural will be six to eight



months but now you fit them with hearing-aids but hearing-aids do not improve the hearing level as much as someone with sensory -- kid with a sensory hearing loss. So it's important to identify them early. No, parents, you should work on sign language or some other strategies with that.
Yes Sarah.
STUDENT: Do they have any fluctuation in their hearing sensation level. We have trauma for example, with hearing-aid for a prescription for profound hearing loss and after a couple time they had fluctuation in their hearing level and got better and they experience trauma. You know?
INST HERDMAN: Head trauma? No. They had a hearing
loss -- induced hearing loss because of overamplified? Yeah. Okay.
So because the hearing thresholds for even pure tone or ABR, we don't know the answer to this. I had a student write a thesis on it. We need more data and we will get -- we have that now.
So the hearing levels don't fluctuate like you do have MINEERS. This is audiogram. We will make that 60 and this is 0. So they might have audiogram like that.
But their actual hearing level, ability to



speech understand speech, might have to actually stimulate in this region.
Okay?
So in this case, you probably not going to overamplify but you might do the opposite, under amplify. You have the other problem where your ABR shows this, but yet they can hear in this.
Behaviourally.
So you fit this, over amplified them and now you are causing hearing damage.
That's the concern.
And so what happens is people are leek, it's ANSD, we won't fit with anything and wait for behavioural. We tend to think that's counter intuitive to do that.
May be do a less -- more conservative fit for behavioural or what we can do is hopefully bring them in for corticals and they will get them into -- this is ABR. Thresholds.
Cortical thresholds might be here.
Because they are more -- you need less -- you need -- corticals take more integration meaning the sound -- it integrates more of the sounds to get a response...haven't shown this but get action potentials -- that's typical if there's a gap but ANSD



fills this in.
So ABR will just look at little things like that. Missing that missing that. So doesn't integrate over a longer period...if this is desynchronized ABR won't -- you won't create ABR response but you will create a cortical response so corticals are a better way to get closer to the real threshold. These are studies we need to do. That's the issue about over and under amplification. Our recommends is don't wait for behavioural. Bring them back in. Do corticals. If you get a cortical fit that.

STUDENT: Thank you.
INST HERDMAN: Great. So don't have to go through those slides. We will quickly but yeah.
So basic findings in ANSD, so here is rarefaction -- after you do the tone ABR and you have suspicion it's ANSD go into click but you need do rarefaction condensation clicks. This here this up down, reverses in polarity...this is the...into a click.
Here is the normal ear.
Or normal function where you have wave one two three and five.



And is with masking so you can masking out the response. Don't worry about that too much. In this case the ABR is absent but the cochlear microphonics is present.
The TOEs are present...the definitive ANSD.
All right so this is issue with ANSD being absent about 25 percent or questionable, in 25 percent of the population.
So we can't just rely on OAEs.
Middle ear reflexes were absent. Why can't use that as definitive measure? What other hearing type also has absent middle ear reflexes?

STUDENT: Conductive.
INST HERDMAN: Conductive. What other type? STUDENT:...
INST HERDMAN: Yeah. Retrocochlear too.
What other? Just to hit the point.
Sensory...you have moderate profound hearing loss because the outer hair cells are not functioning they won't cause the inner hair cells to send information to do the reflex. It's not discriminative. Winston just told you four different -- right? So it's not discriminative.
So yeah, they are absent but it's just to help



you hone in.
All right.
Now, here is normal. Cochlea function for a
click.
Wave one three and five. You have cochlear
microphonics, it flips in polarity. But is this ANSD or not? Is this wave one two three may be five? Yeah that could be it. I could convince you. Yeah.
That's wave one if I marked it wave one?
Drops down in intensity. Gets smaller and at 80 dB goes away. The threshold is 90, right?
That's what it looked like to me. It's absent here ABR. So we have 90 dB threshold.
You obviously thinking, Tony you are nuts. You already told me it's ANSD.
So what is this thing? It's not neural.
Stimulus artifact, clamp the tube. If goes away it's physiological.
This is to one polarity.
I will show you that in a second.
We will come back to this. If you did rare and con, the cochlear microphonics inverts in polarity here. So if you add the two together and average them basically, the cochlear microphonics gets nullified.



Remember that?
515.
Now, here is another recording, 100 dB rarefaction and condensation. See something here?
Are they inverting...yeah. The opposite.
That's positive peek and that's negative peek. Add them together and get nothing.
But you might be accidently convinced that's waive one for some reason because it's early and that's a wave three and that's a small wave five. Baby has hearing at 100 dB but it's not. It's due to the cochlear microphonics. The other thing you have to make sure is here you see it's 0? That also can be ringing due to the stimulus. You can have a poor transducer because you used it a lot.
So you can get ringing in the stimuli.
So you get the stimulus artifact. Must look at prestimulus base line about minus 2 so don't see it ringing. And if you do the clamp, this one at the bottom, you see the stimulus artifact, it doesn't ring into this region.
So any fluctuations that happen after 0 -- may be.2, is going to be physiological.
Not due to stimulus artifact. So that's why need to do clamped tube and need to show the



prestimulus base line. That's why set the display to minus 2 -- 12.
The cochlear microphonics is not always present but mostly. About 90, 95 percent of the time the cochlear microphonics is present.
This is where slow corticals can come in. The OAEs are presents here.
And the ABR is absent.
So we are pretty sure this is ANSD. There definitive. But Sarah was asking, what do we do? Fit the hearing-aids based on -- 100 dB?
No. Now we will put in power aids. You have done power AIDS and stuff? Not yet? They are the bigger ones usually because you need to really amplify so the highest gain functions you can get so you are amplifying any sounds coming in. So however the outer hair cells are working normally so you will gain a gain, right? Putting in a gain of like 30 dB, and then it's outer hair cells will gain that as much as it can. Compression going on. Now you jammed them up into the ceiling. When you didn't need to because the outer hair cells are working fine. But the sounds will be jammed up so that's problem for their intelligibility. And it can cause damage listening with those hearing-aids in. So concerned about that.



Don't wait for behavioural. Use slow corticals. There's N one response down to 60 dB. Now the gain function are based on 60 dB, not 100. Helpful that way.
So yeah, for protocols, if you suspect ANSD, you collect all your tonal stimuli, we changed it from 2012. It's 2022 now -- 2026.
I was hoping they were just walking by. They are having a fun washroom party.
Okay.
So the -- if you suspect ANSD you do that at the end of the testing. Because usually you present at high stimulus intensity and you will wake up the kid. If they don't have ANSD you woke up the kid and you won't get the full -- you will have to bring them back in. Usually best to wait to the end to do the ANSD. Nine times out of ten they don't have ANSD.
So it's all a chance. You are basically gambling.
So go with what will pay off best.
Okay. So your job is basically to get neural responses if they are present or at least differentiate neural from cochlea responses like the cochlear microphonics.
And then baby wakes up you can do OAEs on them



and if then if the baby wakes up you can do slow corticals on them. You can do slow corticals on sleeping infants. More research coming out to show that's possible.
Previous research said it was hard to.
Now keep in mind, slow corticals if absent means nothing. Could be their cortical development hasn't happened well enough to a point where they will create synchronous activity that we can pick up with the sensors. They have...the sensors are insensitive to that. If you don't get a cortical doesn't mean they can't hear. If you get a cortical great. You can use that for the prescription and guidance for management.
Yeah, go through the protocols. And then we go to a click.
So this is old stuff. Don't -- this is -- you can erase this. We don't go to there. That was earlier protocol.
We do all of this testing first. And then we go to ANSD.
And let's take a break. I just realized we hadn't had a break. I'm in go mode. I was at conference from 8 a.m. to 8 p.m.	So please stop me.

STUDENT: Where was the conference?



INST HERDMAN: Cognitive neuroscience beside BC place... fancy.
People getting out with fancy cars and suits on.
I'm just a neuroscience guy.
You probably make my salary in a day. It was a good conference.
[Break].


INST HERDMAN: Okay.
Refreshed? Awesome.
Okay. Okay.
So when should we test for ANSD? After the end -- sorry older slides. I will bypass that.
But what gives you indication that it might be ANSD? That's what I was trying to draw on the board. Here is real data. Good example.
So on the left, here, in red, recordings, you get no response here at 50 and you get response at --see how sharp it is?
Then you go to 80, you have huge wave five.
This might even be waive one here but there's waive three and five. So right there, this is not ANSD.
There's enough synchrony in the system to say go



ahead, you have good ABR, not ANSD. Whereas in this case, at 100 dB you get this drawn out sucker, thing. It could be still profound hearing loss. Possible.
But that should raise flags for you. Highest intensity at B.C. HP is 95. If you see this drawn out things that doesn't match a peek -- think this. Near threshold. This should look like that. And it doesn't. So this should be giving you -- ANSD is about synchrony.
So if you are not getting action potentials firing in synchrony, spread over time, the wave form gets drawn out.
So once you do all the testing and you figure that out, go to clicks.
And when you run the clicks, you have to run rare and con and then look for anything that looks like a wave five. We will see that.
If it's absent or largely abnormal but basically absent, degraded, we have to see does it invert polarity. If it inverts you should suspect it's a cochlear microphonics.
But you should do a clamped tube as well.
And that clamped tube will help you determine whether it's cochlear microphonics or a stimulus artifact.



If it doesn't invert with polarity it's likely neural.
And then you need to do the OAEs after that. So that basically gets it back to what is the
ANSD diagnosis? Definitive and now talking about this being preliminary because getting into clicks and looking at cochlear microphonics.
So here are the protocol -- well we slightly changed. Only need one rep of a clamped tube. The rest are the same. [Reading].
Some systems not IHS will allow you to visualize the rare and con as you record ALT. Interacoustic does it...sonics sort of. You record ALT but must view rare and con.
We do air conduction, 90 dB. We want 90 dB NHL and want to present at rate of 19 per second you can go as low as 11 if you want. If you are concerned.
But 19 is fine. Still get wave one if present. Filter settings are different than tones a bit. The filter settings for tones are 30 to 1500 but in the clicks, we want 3 thousand.
Because the cochlear microphonics has some energy in the 2 thousand Hertz range so if used 1500 Hertz filter we would filter out some cochlear microphonics energy.



[Reading] and we need at least a thousand sweeps per rep and usually record two to six reps.
That's down here, at least two reps for rare.
Two for con and one rep of clamped tube.
This is how you display them.
So make sure you have all that information up there. Rare, cond and then alternating.
And right here you can see this is actually a cochlear microphonics because in the rare it flips in polarity.
Sorry, in COND compared to rare it's flipping in polarity. When you average them, alternating, it disappears and you have left with a small little wave five.
Then on another page, or if it does fit on the same page, you want do these things called butterfly plots...you can see how these things overlay.
So on the left side I get reduction for wave three but still see the wave five.
I won't mention too much about this. Still debated on whether or not we should interpret it but you can see on the right, it's just the cochlear microphonics, see the inversion in polarity of the response. That's a dead give way it's cochlear microphonics and not neural but you see here there's



overlap of the this blip here. That's a neural wave form.
So then we do rare minus cond underneath.
And then you make a copy of it and you multiply it by negative one.
And then you overlay it. Now you have butterfly plot...mark it. IHS doesn't have CM marker. So what we do is either use a wave one or wave six marker.
But we don't mark it like we mark wave one. We mark the peek -- the one that has the largest peek to peek so this looks like -- how we mark wave one but if this one here was the larger peek I will put that marker here.
So it's largest peek to peek in which you think there's a cochlear microphonics duration. The other thing I do -- I do -- and I will teach you this because hopefully you will do it in the future when we get the data for it, this is the controversial part.
Jenny and others don't know I taught you this.
They might.
I will teach it to you because it might become fruitful in the future. There's some evidence but in the butterfly plot you take cochlear microphonics marker and IHS is waive one, you mark the peek here at the beginning of the cochlear microphonics and then to



the end of where you think the cochlear microphonics ends.
That's the duration of the cochlear microphonics.
There's evidence to suggest that this duration of cochlear microphonics can be helpful in as an indicator for ANSD.
We have not fully done the study. Almost had it done before COVID and then COVID happened and the clinician working with me came back went on mat leave and then decided to not be an audiologist anymore.
She living her life in luxury. Wonderful person but I understand her life choices. So that project has been sitting there not going any where because I haven't had the time.
But this cochlear microphonics duration Kyle Smith which I will show you some results, it suggests that this cochlear microphonics might be an indicator for ANSD.
But we need a larger cohort to make it definitive. That's why I'm teaching you.
You need to look at the cochlear microphonics. This is obvious where it's like it comes on and goes off. There are some where it's harder to distinguish because there are other wave forms that continue.



Sarah question.
STUDENT: What is the difference between the duration of cochlear microphonics between ANSD and --
INST HERDMAN: ANSD neural? I will show you in some slides coming up.
Yeah.
That's in module 8D.
So we will go to the ones that have the actual data that -- from stuff in my lab.
And others.
Can't remember which one. I think this one.
One is better.
And I thought I got rid of the one that wasn't the better one. I will call them up and then tell you which one to look at.
I think it's the workshop one.
I did the work shop after the res dense. We will look at both. I didn't combine them. I thought I did.
Let's go to the MED residents one.
So every couple of years Bryan invites Navid and I to teach the residents and I created this for them.
It's nice he does that because now -- the medical -- ENT residents, they don't get a lot in audiology.



Just to let you know.
Their training is ear nose and throat, surgery and physiology but the audiology practice -- it's nice he gets us to do talks. A lot of time they have it prior or they just learn on their own because they are great people who like to learn. But so just to let you know not all ENTs have the same knowledge you have but be kind and help them. They have to learn three different systems and they have two years to fully get into it and a surgical -- some surgical years. A lot for them to cover.
I will bypass a lot. I will talk about some this stuff with the thresholds and then Kyle Smith's work but -- a bit.
No, we talked about that.
Oh well, the genetic etiologies. Some papers to show the genetic. You can screen for these. The most common screening is OTOF in...the OTOF gene is the...synaptic ribbons and the...keeps the vesicles from fusing to the basal lateral part of the inner hair cells but then the calcium comes in and...the if the OTOFERLIN is not working right -- if it takes too long for it to get out of the way it won't follow and tract your stimulus. Because it's in between.
So yeah.



Oh. Right. I have it here.
So here is synaptic vesicle. This is when closed and not having fusion here. Because --OTOFERLIN -- is older...stop from getting to these two point. Once it reaches these two points is fuses and you get exocytosis...when you put calcium it changes the configuration and the synaptic vesicle can come and fuse.
So it's this process.
So comes and fuses and we get exocytosis. If this has mutation, that formation that's opening is delayed. When calcium comes binds has a delayed response and that the synaptic vesicle is delayed.
And then you are not going to get timings. So think about speech.
Stop consonants.
ST -- the TA -- stop, there was a pause there.
OTOFERLIN is getting out of the way. So the pause everyone else has -- I have it's in other slides but -- if you have this stop, this is -- should be aspirated. This is a gap.
So typical hearing people will have action potentials. Nothing. Action potentials. ANSD, action potentials, little bit slower but still action potentials. Because taking that time for the



OTOFERLIN to get out of the way and disrupting. Can't pick up gaps and things. They have issues with hearing loss.
I should not say issues with hearing -- issues with hearing gaps. These are others.
[Reading].
They will start to deteriorate the nerve fiber. [Reading].
Neurons need to survive auditory nerve fibers need to survive with oxygen. The nerve fibers die off. Some oto toxic medication...these are end stage chemotherapies so usually it's just monitor.
Because life over limb.
Some bacterial, viral. These are questionable.
They're not sure which one they are and whether are true. When babies are infected from colds, you don't do a blood draw to figure out what it is. Head trauma is another one. Hidden hearing loss I won't talk about.
For adults, I think I showed you this in 514, anything that's going to need synchrony you will have a disruption in the behavioural function on it.
So the audiogram doesn't necessarily need synchrony.
Beep.



Okay. Heard it. There's a long integration time. So the audiograms are quite variable. We see that here. Temporal integration. These are usually look at again long periods of time. You are not really getting disrupted too much. Most cases in ANSD fall within norms. Where you have the disruption is the temporal resolution, gaps in noise test. You learned about that. Gaps in noise test, they will be poorer performers on.
Another one is temporal modulation transfer functions. That's saying you modulate the tone with the sign wave, so you know how I drew a stop consonants here? What will happen if I draw a Sam tone?
There's a gap. There.
So they will have poorer performances identifying when this goes down and up, the roughness of the sound. So a Sam tone might be like -- they will hear RRRRR.
And so they can't detect whether it's...or...
They will just call it the same thing. So they have a deficit in being able to detect the roughness of temporal modulated sound.
Because it's basically just a gap.



And that's this is basically what I drew.
ANSD is on the right here. These are the nerve fibers and firing and this is post synaptic potentials in the cochlea nucleus. You see a gap here. The higher order brain centers monitoring the cochlea nucleus...gap...in ANSD, the nerve fibers have sluggish timing or it's demyelinated so you don't get the nice jumping from nodes...so you get filling in of this gap so gap.
That's the stop stuff I just did. We talked about that.
Then I went into hearing and demo. We already talked about this.
Which is this is the definitive, OEAs present abnormal absent. It's about 25 percent will have absent OEAs. So might be able to use this cochlear microphonics.
And then obviously slow corticals. So this is Kyle Smith's data.
Or results.
I will by pass that. He was coming at from the perspective of can we use the cochlear microphonics to help identify kids with ANSD when they have absent OAEs? If they have present OAEs don't need to do the test. But when we do the testing we usually test OAEs



after we have tested the click.
After the ABR.
So the cochlear microphonics might give you the red flag indication that we are definitely go to do OAEs after. But that's like I have to make sure the OAEs are clean and don't have middle ear issues.
This is the typical functioning response.
Showing you a larger base line to show it's pretty flat. This is wave one. Might be wave two, wave three, wave five.
So you can see that here in the alternating.
Wave one three and five.
Fine. Perfect. No problems.
Atypical function, this is the ANSD, we see --by the way, this is rare and COND over lap.
What you have here is rare and con over lap and the butterfly and you see it's oscillation that's flipped in polarity. You get the nice cochlear microphonics...but you rare plus COND you see the wave five. This I want to look into. It's the summating potential.
That's is may be larger. We don't know.
So what Kyle did is look at the cochlear microphonics duration which is the line here.
And you see there's a marker where it starts and



ends, he went through and marked a bunch. Here are a bunch of participants or kids.
He marked the cochlear microphonics and these were identified as having ANSD.
And he marked all of them and we compared to a study that had done this previously looking at a well baby. Typical hearing.
So this is Kyle's data showing four and a half milliseconds on average for the cochlear microphonics but from the typical hearing this is from hunter work her work in 2018 showed about.8 duration plus or minus.3. If you took two standard deviation which is.6 plus.7 that's 1.3. 4.2 is farther than 1.3. One caveat. Unfortunately, hunter protocol and B.C. protocol...it could be effect of stimulus intensity.
Don't know that yet.
But there's -- at least it's pointing in the direction that the cochlear microphonics is prolonged in these infants.

STUDENT: What --
INST HERDMAN: What about the sensory hearing loss?
I had the data.
You will get sick of me telling you this I need a student to analyze it.



I can't do everything. I sleep five or six hours a night if lucky. I do too much. I have fun doing it. That is just what I do. I do so many projects and fun stuff that I can't get to everything. I wish I had other students. It's sitting there.
We need to increase the sample size more.
But it's just it's sitting on my computer waiting for someone to analyze it.
This was the aspect of whether you will over or under amplify it. That's age of hearing loss diagnosis for ANSD. She did that. I will by pass this.
And actually when intervention happened, we just did assessment of ANSD cases and when they received intervention versus the others, and we are still needing criteria but the problem is ANSD clinicians tend to delay for behavioural which I don't think we should do.
Okay.
So the findings, basically, we will get to this.
This is the one talking about Sarah's question. The average difference between the hearing-aid fitting and ABR thresholds. This is the ABR thresholds for all the different participants.
And the fit to the hear -- what they fit for the



hearing-aids. A lot are fit under like lower than expected.
And that's probably because they are being conservative.
Which is probably fine because most of them likely -- so this the ABR range and the fittings were lower. That's probably because they were being conservative but then later on also the kids probably got some behavioural audiometry on them which means their thresholds will be lower than the ABR thresholds.
And this is beyond a range of 20 dB which you would expect given the standard deviation is 15, 20, dB. A lot are fit lower -- didn't get corticals on these kids, their likely hearing thresholds are lower than the ABR thresholds more than our 20 dB error.
So yeah. Six of ten of the kids are fit lower.
But what is nice to do is we have the data set from B.C. HP. We can take the cases in the last ten years and see the fitting levels and versus behavioural...they will have behavioural done on the kids now. A lot more. We just didn't have the data.
[Audio playing].
Why did I have this? This is something we could do the future. Possible.



By pass this.
So you probably heard that, little gap. We do in adults you can hear about four milliseconds gaps on average behaviourally and when did EEG cap this is the gap here and these are the responses to the gap. This is the cortical response in adults to gaps. Gets down to -- our stat program showed a significant difference here versus no gap, down to 4 milliseconds so may be in adults...another study but we can do looking at slow corticals in infants and whether or not they have the acoustic change complex and response to the gaps and see whether it's shows up in ANSD because if it's sensory hearing loss you should see...to the gap. If ANSD and they don't have it it might not be. Want to try this in ABR because of the cortical issues.
Infants likely...it's not meaningful to us. It can be because of maturation issues. We want to try this and see whether they get ABR gap which we should and play around with the gaps.
And if they have a elevation -- don't have ABR
20 millisecond gap it's likely ANSD. Temporal resolution problem.
But that's future.
That is future future future. Okay.



Now for something clinical. Want another break?
Yeah.
Head nod. Another break and then get into another research study someone needs to do. I can't remember. Are you doing this one? Or the normative click?
STUDENT: Just normative click.
INST HERDMAN: I tossed two at him. If someone wants to do this, we have data for it. But I will let you take a break.
[Break].
INST HERDMAN: Do you want to talk about that with the class?
Your experiences? Are you comfortable with that? I will enjoy that if -- yeah?
CANDIDE:...


INST HERDMAN: Okay.
Do you want to come up here or sit there?


CANDIDE:...
INST HERDMAN: What your experience is.


CANDIDE:...




INST HERDMAN: Yeah.
I have a couple of questions if they don't have questions.
Okay that would be great. DILILA will come in, did she come in for your class?
CANDIDE:...


INST HERDMAN: For 514, she came? She usually comes in. The students like to have a different perspective of someone who is hard of hearing. A lot of time we have at least one person who is hard of hearing but she got through our -- B.C.'s school education system so but you were Calgary, right?
CANDIDE:...
INST HERDMAN: No, yeah. You went through Alberta's education system. Wasn't it.
CANDIDE:...
INST HERDMAN: Yeah. CANDIDE:...
INST HERDMAN: You were born and raised in south Africa. CANDIDE:...
INST HERDMAN: Congo. CANDIDE:...
INST HERDMAN: Okay. I am right with that. I assumed you



were raised there. You were raised in South Africa. I will go through some of this. And then I'm sure there will be time -- this is ten minutes or something. If you don't mind -- great. You will give other people a birth day present.
I broke it.


STUDENT: New one.


STUDENT: We couldn't separate the other ones.


STUDENT: If you slap it --
I think that was really hard.


STUDENT: It's happy again.
INST HERDMAN: Why is that so esthetically pleasing?


STUDENT: Do it again. For the next hour. INST HERDMAN: Ready?
Oh its face is over here. Okay.
We will get into some clinical clinical -- now the work shop one and it's a table that we are currently using in B.C. HP to help with the unknown diagnosis ones and you will see in a second but it's



not been validated. We don't have a research study to validate it. So yeah. There you go. This is what happens sometimes we have a clinical need for something, it was generated from Martin hide who pulled some data from Ontario's IHP infant hearing program and came up with some table, did math and stats and went, here is a table. Go use it.
But we have not validated it. So need to do that. It's to do with this 10, 15 percent of the kids -- this cochlear microphonics issue.
I will by pass that. Already talked about this.
Here we go.
So repeating.
With ANSD, we suspect that there's a larger cochlear microphonics and it rings for longer.
Takes -- duration. But it's also larger.
So I will go through a bit of a physiology here.
Why would that be larger?
Okay?
So the outer hair cells are double bouncing. But they are also double bouncing themselves,
more tilt and more depolarization and more...there's a reflex loop that will be inner hair cells but suspicion it might come from the afference from the outer hair cells go into the cochlear nucleus and go



to -- I think from SOC, which one? Medial. So MOC. So the MOC neurons inhibit the outer hair cells.
So you have the reflex arc of afference coming up MOC and then inhibiting and stopping the contraction of the outer hair cells so it's a feed back loop, stop.
Or else they will feed forward and run away and keep double bouncing and double bouncing and they get really large.
So when you start to do one or two, then you have this efferent inhibit to keep them at this level.
That's typical hearing.
But now if you have ANSD, which desynchronized and the signals come back to try a inhibit but not in the right phase it starts to bounce higher so it's disconnecting the reflex. So there's a break mechanism to outer hair cell function on typical conditions but under ANSD the break mechanism is not working well.
And therefore you get larger cochlear microphonics.
And if they are larger, there's not much of a brake to keep, brake on. I'm not sure if I will brake, now I will brake. So the cochlear microphonics prolongs so you get this larger prolonging cochlear



microphonics.
So here is the table.
This is Martin hide's table for categorizing ANSD. The definitive ones are here in the bottom left where the click ABR wave five, you have the cochlear microphonics, okay, the first column is the amplitude of the cochlear microphonics, and then the second column under, which is the wave five ABR. So whether or not it's less than.1 [reading]. If you have a cochlear microphonics that's greater than.2, and your wave five, amplitude out here is less than.1, it's definitive ANSD.
This one...it doesn't matter what the ABR wave five is, it could be absent but if you have a tiny cochlear microphonics, we just consider not ANSD.
And then you have this yellow zone.
That's the ahh it's possible or probably is what we call it. If the cochlear microphonics amplitude between.1 and.2 which is reasonably large and the click ABR wave five is small then it's probable and if this one, mid zone of both...if it's greater than 1.5 we say probable and again for this category here.
This table can help but you need a measure of the cochlear microphonics amplitude and your wave five amplitude.



So this is the cochlear microphonics and duration I just put it in here again, we don't know.
You could use it as another little, hmm, may be.
That might tilt you enough to go, ANSD, not ANSD. That's on going research.
Okay?
I will show you some cases. Okay.
So this was the -- this was no need to evaluate because look, click...you don't need to go to table or not. If you did it, the amplitudes for the click ABR are greater than.2 so not ANSD.
Don't need to evaluate that.
Sensorineural hearing loss, you have to look at the cochlear microphonics. This is small here.
Amplitude. There's the cochlear microphonics amplitude.
I will draw it here again.
Sorry. You need a wave five. Alternating.
There's a tiny wave five here. Then do the cochlear microphonics amplitude here. .06 micro volts. That's a CM to five ratio of one. So take that information.
.06 is under this column and the cochlear microphonics is less than.1 so not significant. No ANSD. That's how to use the table. You can use the duration. The



duration is less tan what we would find out as a confidence interval from the hunter paper. It doesn't meet criteria. There is ANSD case, see this large oscillation and it flips in polarity. Know it's cochlear microphonics. Now we are concerned this is ANSD. Take alternating we measure the wave five.
That's five to five prime here. And then we measure the cochlear microphonics, label as wave one. I will show this on the next slide. Same for the right. So here is the alternating. There's the wave five amplitude and that's measure is.13. In this next, column now.
We measure the cochlear microphonics, it's.22. Oh. We are up in this one.
So we are in this box. It is a probably ANSD. Make sense? The ratio is 1.7.
Did I have -- I didn't have example but there are examples where you will get into this box and you need that CM to five ratio.
So again, this is preliminary. But we are using it clinically. I went through how to do this. Yeah.
That is it for ANSD. But we are not done yet.



We have a bit of a surprise. Before that, any questions for me about ANSD?
How it's performed?
STUDENT: What is your idea about CI for ANSD.
INST HERDMAN: My knowledge of that is limited. Whether or not CI work. The person to ask that would be Doug.
So Doug Sladen.
I know we sends our ANSD cases for CI consult because there's evidence -- a lot of evidence -- that implanting individuals with ANSD of certain types like OTO Fer LIN where the nerves fibers are in tact can help support them.
But I can't tell you more than that because that's about -- that's my knowledge gap.
Doug is the expert in cochlea implants here at UBC and he can answer those questions better than I can.
STUDENT: The other questions, which tests we can use complimentary with ABR and cochlear microphonics or any --
INST HERDMAN: Those are the three that use...infants.
Infant we use ABR and OEAs and OAEs can tell you they are present...but if absent we use the cochlear microphonics measure and slow corticals and slow --that's it.



Now when they go behaviourally you can get into testing. It's hard on infants. Detect a gap in noise. They need to be older. But they are usually captured. We figure out whether or not they have ANSD usually before that time when they are like four or five years old when you can understand PSS. Did you hear one or two? That's what you ask. Did you hear one or two. You don't say hear the gap. You say did you hear one or two? And they can do that at four but doing that with a two year old is hard. So it's a challenge.
Okay.
Are you ready for the special? We have a special guest that you might not know or you might know that's already here.
So Candide is willing to provide some information about her type of hearing she has.
And do you want me to describe it or you want to
go?


CANDIDE:...
INST HERDMAN: Okay. So Candide is happy to disclose she is someone who has ANSD.
And so we get an opportunity to get to know from an expert, not this expert, she is an expert on ANSD.



So it's kind of a bit of a -- I'm sitting here talking as a novice person -- to someone who is an actual expert and experiences ANSD type of hearing. So do you have any questions for her? I have tons.
But I want you -- she is open to fielding questions. Unless there's something you want to say off the bat?

CANDIDE:...


INST HERDMAN: Can't find the document. Okay.
Experiencing like life as someone who has ANSD. Questions for her?
Should I start off with one? I will start.
How challenging is it for you for listening to me who mumbles a lot?

CANDIDE:...


INST HERDMAN: So when I'm articulating like this, does --how much improvement would you say you are able to understand versus when I just mumble and talk to the screen?

CANDIDE:...




STUDENT: When were you diagnosed with ANSD?


CANDIDE:...
STUDENT: Repeat? CANDIDE:...
STUDENT: Okay. You mentioned that.


STUDENT: Transcription.
INST HERDMAN: Here I will put this in front of -- I'm not -- or you can wear it. Either way.
I don't know if this will transcribe.


CANDIDE:... STUDENT: Six. CANDIDE:...

STUDENT: More questions.
You use amplification. How much does that help you? Is it more of a processing -- how much does your hearing-aid help you understand people? And your environment.

CANDIDE:...
STUDENT: I have a question.



Okay. My question was, I know we tested you for speech, and you explained that it was a lot ease for you if you do familiarization with both ears. On intern ship or in the labs if you have difficulty or what strategies you use for testing other people's speech. In the booth to...how manage that?
CANDIDE:...


STUDENT: Do you find there are other accommodation strategies people can make that differ from the typical ones that are recommended for talking to someone with a sensorineural loss or like Tony mentioned not mumbling and do you find there are other things that we can do? Or that you found helpful in your life?

CANDIDE:...


STUDENT: You were diagnosed at six years old.
And when you started auditory training and speech language therapy, which age you start?

CANDIDE:...
STUDENT: So you have maybe -- what is the level of your hearing loss?



CANDIDE:...


STUDENT: So you are so fluent in your speech and I wonder you miss golden time for 0 to 3 years old and after that many people can't speak fluently like you. And I wonder how --
CANDIDE:...


INST HERDMAN: Prime example of why you need to work together with the speech colleagues.
Because identify early, and so if do you think if you were identified earlier you will have less challenges in life with your speech.
CANDIDE:...


INST HERDMAN: So but she's put in tremendous amount of work.
Just -- I have noticed. When she first came, your speech has improved a lot from the first year.
And that's just goes to show her hard work.
There's more I want to say but I don't want to disclose too much. Almost three years but the work she puts in is beyond exceptional and that sometimes doesn't get seen so I want to be clear. Sometimes the little things you see in practicums are often not seen



in the SLP practice unless you are in that. You know?
Because I have seen her through the years I noticed a change of speech because of her hard work but as audiologist you may not pick up on that so work with your colleagues I'm trying to say and they can help to guide people.
Yeah.
I will let another question. Anyone else?

STUDENT: Do you know of any factors that my have contributed to the ANSD?
CANDIDE:...
STUDENT: Like, do you know of like how or like -- I don't know how to --
INST HERDMAN: Hyper Billy Rubena was the --STUDENT: I wasn't sure if I missed that.
INST HERDMAN: Yeah. That's okay.
Yeah. It was hyper billy Rubena right?
CANDIDE:...


STUDENT: Can you ask the grade.
INST HERDMAN: The grade. Would you know -- I think you lost your medical records for how much -- yeah. She didn't have the records --



CANDIDE:...


INST HERDMAN: I will ask this kind of -- this is what my daughter goes through. You don't have to answer if you don't want to. But just a day in the life. When you go home after my classes I'm sorry, I'm terrible, what do you do after you -- you walk in the door.
What is the first thing you want to do?
CANDIDE:...


INST HERDMAN: I bring that up because I got to see that daily in DELILA's life. Candide with ANSD, my daughter is exhausted and imagine tapping on desynchrony on top of that. She is exhausted by the end of the day. The life balance you have to work on, right? That life balance and then be like, I need three hours to sleep after a day and then I can go back to work. Something to think about with clients and anyone who experience -- they just need that --fatigue is the biggest thing. Another person, student, who looked into fatigue, there is not enough research out there about cognitive and perceptual fatigue with hearing-aids and hearing loss. If you want to study that in the future, it's open market basically for that.



CANDIDE:...


STUDENT: Similar to learning the new language.


INST HERDMAN: Similar to learning a new language. Right? Learning a new language. You are constantly trying to solve problems and fill in gaps and fill in context.
And that's exhausting too.


CANDIDE:...


INST HERDMAN: I know -- Hannah, got a question. I have a question about that French.
Are you also doing speech therapy in French?
No. French is your first language.
CANDIDE:...
INST HERDMAN: Has that dropped compared to English? CANDIDE:...

STUDENT: I was going to ask, you said earlier that you are thinking about CI? Have you had any appointments for that or talked about this or just in the the back of your mind?
CANDIDE:...



INST HERDMAN: Thank you -- on. No.
I'm pressing the wrong one. Aren't I?
There we go. Thank you for sharing your story.
I'm sure she would be happy to talk more about it. But it's really, really impressive. I know more of what she has gone through. Yeah. So the one thing I want to leave off with, we all know but it's a stigma, don't judge a book by its cover.
Just get to know people and get to know your clients and you will be surprised what they can do.
I will leave it at that. So thank you so much for that Candide. Happy birth day.
I don't have any thing else -- I don't have anything else to add. I have to leave off with that great story. We should.
And for those who are not in 515, I will see you next week.
But I will see you Wednesday. I don't think there's anything to cover for that. All good?
Yeah? Okay.

STUDENT: Show and tell.


INST HERDMAN: Show and tell?




STUDENT: I brought mine.


INST HERDMAN: Oh we are going to do show and tells.
Right.
Bring that.
Cochlear style or hearing style. Not sure how this fits to hearing. Ear wax. All right.
You go and enjoy the -- it was snowing. Enjoy the weather and see you on Wednesday and others, see you Monday. Cheers.

STUDENT: Thank you.
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