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>> Okay, good afternoon, I'm sorry we're a few minutes late.  I won't 
talk fast to catch up on time. 
[ laughter ] 
Okay.  My name is Toni Barrient, and I do see some new faces, and I see 
some faces I haven't seen for a while.  So, welcome to everybody.  We 
have hearing loop receivers here.  So if anybody would like to hear 
better and wear a receiver, what that consists of is headphones and a 
receiver if you have earbuds you can use your own earbuds instead of 
headphone.  Would somebody like to borrow one? 
No? 
Okay.  That's probably because most of you have telecoil and you're using 
the hearing loop.  I know you are, Dick. 
So, I ask this question all the time, how many people in the room when I 
mentioned hearing loop or telecoil you have no idea what I'm talking 
about? 
Okay, good.  This is wonderful because I get to teach you. 
I'm going to put on a short video and Deanna when this video is on; I 
don't need you to caption. 
>> Deanna: Okay. 
>> So a hearing loop is because a copper wire that encircles the room, 
you don't see it, it's hidden, it's all around.  It's connected to the 
sound system, and it creates an electromagnetic connection directly to 
your hearing aids.  Providing you have a telecoil in your hearing aids.  
And my goal is to make sure that when you go to buy new hearing aids, you 
make sure they have a telecoil so that you can utilize hearing loops.  So 
Laguna Woods has been adding hearing loops all over the clubhouses.  The 
Board room has a hearing loop, and I'm not going into the whole list, 
there is -- there is listening in the back on the information table so 
please help yourself. 
In the meantime, we do have assistive devices that work with the loop so 
if at any time there's too much reverberation or you can't hear clearly; 
the assistive device can help. 
Okay, so -- can you read that? 
Try to read that.  For those of you who have a genuine vision challenge, 
I'm going to read it for you.  It says, "with hearing loss; communication 
can be as hard as reading this.  All the words are on there.  But it's 
not very easy to read it.  I thought that was interesting.  I wanted to 
show that to you.  It's a visual on hearing loss. 
Okay.  So we have to do a little commercial here, got to pay the bills.  
Caption Call is a telephone and captioning service.  They are our 
sponsor.  They pay for the captioning you see today.  So usually I've had 



a court reporter sitting in the room, but we're using remote captioning, 
and Deanna Baker who is in Arizona is captioning for us today. 
And I'm going to have to manually do each one of these, unfortunately. 
So this is what the Caption Call looks like.  And normally you would be 
seeing captions coming up on the screen.  I have to figure out why this 
isn't working. 
This is a telephone that is available for people with hearing loss who 
really need help understanding everything that's being said on the phone 
— case in point. 
Doctor's office.  Does anybody have trouble communicating with the 
doctor's office? 
Accents.  And they talk too fast, that is something you can request that 
they speak a little slower if that's helpful to you. 
So this is a voice-activated captioning service, and it's available at no 
charge. 
And what is available -- what is required is that you have to have the 
Internet in your home.  You need a landline phone, so we used to call the 
AT&T phones landline phone.  Even AT&T now has a different kind of phone 
that is a digital phone; it's not the old passed copper line phone.  But 
that's usable if you have Vonage if you have Ooma, even works with magic 
Jack. 
Most of those systems will work very well with Caption Call. 
You need to have a certification of hearing loss and all that means is, 
that you need to have this form completed from your hearing aid provider 
or if you don't have a hearing aid provider your medical doctor just 
certifies that you are a person with a hearing loss and this form goes 
in, and Caption Call will call you, and they will send out a trainer that 
will install the phone for you and show you how to use it in the comfort 
of your own home. 
That's all available at no charge.  But somebody's paying for it.  The 
phone is loaned to you for as long as you need it at no charge.  The 
captioning service is paid by one of those little taxes, those little 
fees that you pay on your phone bill, like ten cents or nine cents.  It 
doesn't matter; it's on your mobile phone as well as your landline phone. 
All those fees and tax monies go to a fund that pays for captions on this 
phone.  So that's how it's free to you. 
Okay.  I have certification forms, I have flyers, and we have hearing 
health care professionals in the room today, and they could sign this 
form for you if you wanted to get started. 
Let's see, who do we have here, Ann, she's audiology provider.  Advisor 
for the club.  Is Ken post here? 
Somebody from Ken post' office here, there you go, okay.  Jim Lane, are 
you hear? 
We have Theresa Barnes she is an RN she's here from San Clemente.  
Carlsbad.  Okay. 
Anyone of those people, who else is here? 
Sylvia, connect hearing is heard.  So if you're interested, if you're 
wearing hearing aids it makes it easy for them to say, yeah, okay, you 
got hearing aids, you're a person with hearing loss, and I'll be happy to 
sign the form for you, so that's one way to handle it.  Okay? 
We appreciate Caption Call.  They have been paying for this service for 
as long as I've been running this club since 2012. 
Every month, faithfully.  Yeah! 



There's nowhere else in Laguna Woods Village that you're going to have 
everything captioned. 
Membership you know is $a year January through December -- January 
through December, you get a permanent name tag, and if you're not a 
member, it's $3, but I guess by now you know that, so thank you. 
Let me tell you a little bit about what is coming up this month for the 
Hearing Well Club.  We will be at the starting gate for the village games 
which is going to be at the opening ceremonies.  I don't have the date in 
front of me.  It's in April.  It's in April. 
Another event that's happening, March 21st, the 22nd is a Thursday and a 
Friday.  The Gration is hosting -- the golden rain foundation is hosting 
the health and wellness expo, and Hearing Well Club will have a table, 
and I hope you will come and please stop by and come and talk to me, say 
hello. 
Next month, April, I'll tell you about April's meeting.  Let's see if I 
can find the slide for that.  It's all about gadgets.  It didn't get on 
here.  I thought that was funny. I put it on my meeting slides — the 
latest technology. 
[ laughter ] 
Okay.  If you haven't seen this joke, I thought this was funny.  He says, 
in the moonlight, your teeth look just like pearls.  And she says, who is 
pearl and what were you doing in the moonlight with her? 
Hearing loss can be unhappy, it can be sad, can be depressing but it also 
can be funny, and that's a good one. 
Well, I'm disappointed I guess I didn't get it.  What's coming up in -- 
next month is all about gadgets.  And so if you can't hear your alarm in 
the morning, if you are worried about hearing the smoke alarm, when 
you're asleep at night and you're not wearing your hearing aids, there 
are some solutions.  Would you like to know when your Amazon package is 
at the door? 
No worries.  Katy Wright who is a friend of mine with the Long Beach 
chapter of the Hearing Loss Association of America is going to come and 
bring a whole slew of assistive devices to demonstrate.  So that will be 
in April.  And May we're going to have a mini expo.  No less than four 
hearing aid company representatives will be here along with three 
cochlear implant companies, four telecoil companies that we're going to 
fit in this room and down the hall and I welcome you all, you can come in 
and talk to all the hearing aid manufacturers and see what's out there.  
All the latest that is going on. 
Okay.  I'm really excited about that.  I wanted to have a big one but in 
order to have a big one, I would have to invite people outside of the 
village, and they won't let me do that.  Not enough parking.  All the 
clubs would be able to put an ad in the orange county register and fill 
the place up.  They won't let me do that.  We're just going to do it in 
this room, and we're going to make it work.  Today's program is about 
ototoxicity ototoxic drugs that much I know.   
Dr. Joni Doherty is with us today.  She is from; I'm going to get this 
correct -- the Keck School of Medicine of USC.  That's kind of a big 
deal. 
So when we were e-mailing that morning she said she was going into 
surgery so look at her she's all bright and fresh.  And ready to go.  So, 
this is Dr. Doherty. I'm going to have to push the slides for you; you 
tell me when you're ready, okay? 



>> It's a pleasure to be here.  We'll talk about ototoxicity, how many 
have heard of that term before? 
That's pretty good.  Ototoxicity refers to the toxic effects to the inner 
ear from certain drugs or chemicals in the environment; the word Oto 
refers to ear.  From the Latin root.  And toxicity is toxic.  So those 
two together, toxic to the ear.  So the inner ear that we're talking 
about basically the hearing and balance organs which make up the inner 
ear. 
Ototoxicity can cause temporary or permanent damage to the ear.  So this 
is a short list of some common ototoxic drugs.  The aminoglycoside 
antibiotics, I'm going over all of these individually.  Diuretics like 
medication, is that are used for blood pressure control or for swelling, 
feet and lower limbs.  People call them water pills. 
Then there are other classes of drugs like antimalarials, anti-cancer 
drugs, Analgesics like over the counter aspirin, Tylenol and some other 
miscellaneous drugs. 
Symptoms of ototoxicity, the most common first symptom are ringing in the 
ears or tinnitus or tinnitus; either pronunciation is correct in my 
opinion.  So that noise can be more like water running or whistling, it 
can found like crickets, buzzing or humming.  And it's a sign of 
sensorineural hearing loss. Meaning damage to the hearing organ that 
causes a permanent kind of hearing loss to the sensory cells within the 
organ or the nerve. 
However, as I mentioned earlier some ototoxic drugs if they are removed 
the damage can be reversed so we'll go over that in more detail.  
Sensorineural hearing loss can be bilateral or unilateral, and other 
symptoms include imbalance, feeling like you're just off, dizziness and 
then total deafness. 
So this is a longer list of ototoxic drugs that I'm going to discuss 
today.  Including a couple of different types of antibiotics, the 
diuretics the water pills and specifically the loop diuretics that cause 
this.  Some chemotherapies, Analgesics, on tie materials, anti-epileptics 
then other miscellaneous, next slide. 
This is the mechanism of entry.  This is a slide that shows what would be 
a cross section of the cochlea or hearing organ.  There are three fluid 
compartments in the hearing organ.  So we have one, two and three 
mechanisms of entry into the inner ear.  Number one is the diffusion 
across the membrane from the vestibular compartment into the cochlear 
duct where the auditory sensory cells or hearing live. 
If anything that is getting exposed to those cells can potentially cause 
ototoxicity. 
Another route through the bloodstream that would be number two coming 
through the lateral wall of the hearing organ through what is called the 
Stria vascularis.  It's an incredibly important part of the inner ear for 
generating the correct amount of Ion components in the inner ear and for 
maintaining the potential -- there's electric potential in the inner ear 
that is maintained so that the cells can function appropriately. 
Number three is diffusion from the other compartment, the third 
compartment which is which is the Scala Timpani so the bottom compartment 
that's just diffusing through those cells that underlie the sensory cells 
for hearing. 
And over right here is a cartoon drawing of one of those sensory cells 
for hearing, and then you can see a couple of mechanisms whereby drug 



particles get absorbed into the cell.  They can either diffuse through 
the cell wall or membrane or taken up and absorbed. 
This is what happens in the ear when the ear is exposed to ototoxic drugs 
or chemicals.  So normal ear is on the left here, and that shows three 
rows of outer hair cells and one row of inner hair cells.  Hair cells are 
the term for the sensory cells for hearing because under an electron 
microscope they look like the cilia look like hairs they were named that 
a long time ago.  This is a view, of electron microscopic view of the 
inner ear where the sensory cells reside.  So after damage, they die. 
The problem with that in humans that they don't regenerate once they die.  
So birds and some reptiles, amphibians are able to regenerate their 
hearing cells but we can't. 
So first I'm going over the aminoglycoside antibiotics.  This is probably 
the first class of drugs that was identified as being ototoxic.  There 
are several different antibiotics within this class and their potential 
to cause permanent ototoxicity varies among the different drug.  Some 
have a higher risk for causing hearing loss, and some have a higher risk 
for damaging the vestibular or balance organ.  This slide shows a list of 
the different aminoglycoside drugs; Neomycin is the most toxic to the 
hearing organ of all of the class of aminoglycosides.  That's important 
to know because neomycin is contained in some common oto-topical meaning 
drops that we prescribe for the ear.  So that's kind of weird right.  Why 
would doctors prescribe something that contains an ototoxic drug for the 
ear?  Well, it stays as long as your eardrum is intact and it can't get 
through to the inner ear. 
The eardrum provides a very good barrier for that drop that won't get 
through, but if you have a perforation in the ear, then it's extremely 
dangerous to use that because it can affect your hearing and also balance 
— but mostly hearing.  The other drugs that are common in that class are 
gentamicin, Kanamycin, Tobramycin, and Amikacin they are used in a 
hospital and entered through veins for serious infections.  They are not 
commonly used for prescribing.  We can't prescribe them as a pill, for 
instance. 
So mostly the cause of this type of ototoxicity is because of life-
threatening condition or infection that requires that class of dangerous 
drugs. 
The next class is drugs is more common it's something that many of you 
may have taken, the macrolides consist of erythromycin or Zpac and 
erythromycin as well as Clarithromycin, used for sinus infections, 
sometimes like the walking pneumonia is commonly prescribed for that, and 
it damages the inner hair cells more than the outer hair cells and 
affects the high speech frequencies more than other types of drugs.  It's 
dose-related, and luckily it's often reversible, so once you stop the 
drug, your hearing can come back.  The first report of the Macrolide was 
in 19723.  That was with the use of erythromycin, and I remember taking 
that as a child, that was really common when I was young.  The other 
classes are also associated with hearing loss. 
So finally for antibiotics, vancomycin which sounds like the Mycin 
ending, aminoglycosides, all the others, anything ending in Mycin could 
be ototoxic.  It works by a different mechanism.  So this is often used 
to treat life-threatening infections such as resistant bacteria like 
MRSA, how many have heard of MRSA? 
So that often requires intravenous antibiotics to treat it because it can 
be resistant to a lot of the antibiotics that we have available by mouth. 



It's usually used only in a hospital setting, the onset of ototoxicity 
usually presents with tinnitus and sometimes using a combination with Oro 
toe toxic drugs that can make it more risky for causing hearing loss or 
have a synergistic effect. 
So in order to prevent ototoxicity with many of these drugs, what we do 
in the hospital setting is actually measure the drug levels at peak 
level, after it's been dosed then at trough level like half time in 
between dosages.  As long as those levels are kept to a certain lowest 
possible level, then the ototoxic risk is lowered. 
The risk though increases if you have problems with your liver for 
metabolizing the drug or kidneys for metabolizing the drug.  That is used 
for any of the ototoxic drugs, by the way.  Next class is the loop 
diuretics.  These are like I was mentioning earlier, the water pills, 
they are often used for blood pressure control or for control of swelling 
in the lower legs and feet.  They are commonly called Lasix, for example, 
is the probably the most common one that's prescribed and it works on the 
loop of Henle in the kidneys affecting the ions it's known to cause 
damage to the Stria vascularis in the inner ear, that lateral wall that 
is incredibly important for main Tanging the Ionic balance within the 
inner ear.  Most of the time when people have this kind of toxicity they 
will present with ringing in the ear and stopping it or altering the 
drug, changing it to a different drug can often resolve that. 
Furosemide is a generic name for Lasix -- Lasix that is most common.  It 
does have a greater risk than some of the lesser prescribed loop 
diuretics like Bumetanide that is slightly lower risk than Lasix but not 
as commonly found.  Then Ethacrynic acid has a high risk of causing 
ototoxicity, but it's not commonly prescribed because it is reserved for 
people with sulpha allergy.  That is relatively common.  It's estimated 
that loop diuretics cause ototoxicity in about 6-7% of the patients that 
are taking them, not of the entire population but just of the people that 
are taking them.  We're going to move on to the chemotherapies now.  
Chemotherapy is used for life-threatening cancer.  The most common 
chemotherapy causing ototoxicity is the platinum-based demo therapies 
such as Cisplatin or Carboplatin it kills the outer auditory hair cells 
as well as Stria vascularis, and the neurons that receive the information 
from the inner ear and pass it to the brain.  Oxaliplatin is less toxic 
due to the fact that it's not readily uptaken by the cochlea.  And Vinca 
alkaloids which are commonly used in combination with other 
chemotherapies has reversible ototoxicity.  It's been estimated for 
people with, for example, cystic fibrosis that need to -- not cystic 
fibrosis but childhood cancers that are receiving these drugs that 61% of 
them who receive these drugs are affected by ototoxicity.  So that's a 
pretty huge number. 
However, on the other hand, we are using them for life-threatening 
cancers. 
So then we move on to more common things, such as NSAIDs.  It stands for 
nonsteroidal anti-inflammatory drugs.  In that class, the ones that are 
ototoxic are aspirin and acetaminophen or Tylenol as it's commonly called 
— the brand name.  Aspirin ototoxicity usually presents with tinnitus, 
and it is reversible.  So you can stop the aspirin and stop the tinnitus.  
Acetaminophen causes irreversible ototoxicity and can cause severe to 
profound sensorineural hearing loss when it's taken at very high doses or 
taken chronically or in people with liver damage or kidney damage.  And 
it also, by the way, causes liver damage when taken in high doses.  So 



there is some synergy with the combination of acetaminophen with opiates 
that some important for the public to understand and I don't think it's 
really well publicized, but we know that.  If you take high levels of a 
combination of acetaminophen with saying hydrocodone which is commonly 
referred to as Vicodin, in very, very high doses it can cause an 
irreversible sensorineural hearing loss that is profound, this is a slide 
about that.  We discovered that in probably around the 1990s that there 
are few patients that presented with rapidly progressive deafness over a 
period of a couple of weeks.  To complete deafness and it's irreversible 
with all of the types of medications that we can give to restore hearing.  
Like steroids, give steroids for the sudden hearing drop.  These are 
people that are taking about 20-30 pills or more a day of something like 
Vicodin, hydrocodone or Oxycontin and combinations are synergistic with 
the Tylenol.  It's irreversible, and so, often those patients need to 
have a cochlear implant to restore their hearing. 
Then quinine is a common ingredient in some things.  It's sold over the 
counter in quinine aspirin and causes reversible tinnitus and hearing 
loss.  It's also used as anti-malarial, and that's why the antimalarials 
were listed quickly because of quinine, and it can be prescribed for 
restless leg syndrome and just like as I said as pain medication or 
malaria, and also tonic water contains quinine.  So it wouldn't affect 
you unless you were drinking tons of tonic water but it is reversible 
that's something to keep in mind. 
>> A good excuse for vodka and tonic at night? 
>> It could help in small doses, yeah.  But if your ears start ringing, 
then I would switch — next slide. 
We can print out the slides if you want to have the lists and the 
information.  Anti-epileptics let's say it can result in tinnitus, 
sensorineural loss, and hyperacusis as well as dizziness.  Ataxia which 
is a loss of balance.You are walking like your drunk.  And nystagmus 
which is a reflexive movement of the eye due to the vestibular insult. 
These are rare, however for people that take these drugs.  This is an 
uncommon drug prescribed, but Gabapentin is prescribed for nerve 
injuries, for back pain, it's also sold as Neurontin.  But it's uncommon 
for it to cause ototoxicity, just something to be aware of.  Then I just 
wanted fog over some environmental agents that can be associated with 
hearing loss, so I mentioned like chemicals in the environment.  Toluene, 
mercury carbon Disulphide, Styrene like making Styrofoam.  Carbon dioxide 
required to have monitors in the house.  A lead which used to be in the 
paint.  And manganese Xylene.  Next slide. 
Then finally noise exposure.  Noise levels above 85 decibels are known to 
be ototoxic to the ear that's why we have these organizations that 
monitor the noise level in the workplace and require hearing protection 
like earplugs if the level is above 85 decibels.  And it depends on the 
exposure of time as well as the loudness level, the louder the noise, the 
less time should you be around it.  But sudden loud noises like a gunshot 
or fireworks can cause irreversible damage to the inner ear as well.  It 
also damages, besides damaging the auditory hair cells, noise damage is 
the neurons, the cell bodies that receive the sound from the ears and 
goes to the brain.  That is a dual effect. 
Who is at risk for ototoxicity? 
People who have cancer who are receiving the Platin drugs, anyone with 
cystic fibrosis which is genetic disorder that you're born with and the 
reason for that is because people with cystic fibrosis often require the 



types of antibiotics that are ototoxic in order to control certain types 
of infections like they get a lot of sinus infections, they get a lot of 
pneumonia.  And it's been estimated that up to 40% of cystic fibrosis 
patients are affected with ototoxicity due to the antibiotics they're 
exposed to repeatedly.  Genetics do play a critical role in the 
aminoglycoside'there's been identified the Gene which is a mitochondrial 
Gene it's estimated to be present in .2 percent of the population, this 
Gene mutation that causes you to be oversensitive to the aminoglycoside 
antibiotics. 
When this was all discovered a long time ago, they looked at whether we 
should test everyone that is going to receive aminoglycoside antibiotics 
for this Gene mutation.  And they discovered that they, meaning like the 
big people in charge of things, discovered that it's not cost-effective 
to test everyone because it's such a rare mutation because often there 
isn't another choice of antibiotics that we can give them for resistant 
infections. 
And then as I mentioned earlier, people with kidney insufficiencies also 
dehydration can put you at risk levels of the drug then opioid addicts 
people taking large, large amounts of opioids.  Next slide.  How can we 
prevent ototoxicity? 
There are a couple of clinical trials going on to develop monitoring 
programs for people that are going to receive these dangerous drugs, like 
kids with cancer and like people with cystic fibrosis.  I don't know if 
you know much about that disease, but it's really more of childhood 
disease because people with cystic fibrosis don't think tonight live 
beyond the age of about 40.   
So the protocols that are being developed for monitoring drug levels and 
hearing.  It's required that they test before starting the toxic agent 
for baseline, right? 
So we get an audiogram or hearing test then otoacoustic emissions testing 
is done, it's done in the office routinely and that measures the hair 
cell function actually.  And then there are also some clinical trials 
that are going on to examine where premed occasion with things like 
aspirin or Ginko Biloba and sodium Thiosulfate reduce the risk of 
ototoxicity for patients receiving these drugs. 
There have been many animal studies that show that steroid injection 
prior to toxic exposure can prevent the risk of ototoxicity.  Then I just 
mentioned two clinical trials here that I'm familiar with; one is a 
company called decibel, they have a drug that is injected into the ear 
through the eardrum to block the absorption of the aminoglycosides in 
people that are receiving those drugs.  Then another -- the other trial 
is an oral medication used for the same thing, for blocking absorption of 
the drug into the system.  Next slide.  There are some systems for 
grading; I'm not going over this in a lot of detail we can go to the next 
slide.  Next slide.  This is a little boring.  I gave this talk for a 
bunch of doctors, that's why I put all that in there because they're more 
interested in that kind of stuff.  How can ototoxicity be treated with 
hearing aids or hearing amplification?  Sometimes it requires cochlear 
implants if the hearing loss is too severe.  And then this is a 
vestibular implant for recovering the balance function that is being 
investigated in clinical trials at Johns Hopkins and Washington 
University.  Then I want to talk a little bit about this frequency trial, 
that's for recovering the hearing loss from ototoxicity — next slide. 



Frequency therapeutics is a company that's developing a combination of 
small molecules a unique combination to regrow the hair cells.  They base 
this chemical compound on what animals do to regenerate their auditory 
hair cells.  As I mentioned at the beginning, birds and reptiles and 
amphibians can regenerate their hair cells and fish, too.  We've studied, 
not me personally but lots of smart scientists have studied the 
mechanisms that those organisms use to regenerate their hair cells and 
they come up with a unique combination of small molecules that can be 
simply injected through the eardrum and it regenerates the hair cells.  
That is currently finished phase one trial, and they're expecting to 
enter phase two trials, which is like an efficacy trial.  Phase one 
clinical trials is the safety trial to see if it's damaging to people.  
And it passed through that, so we know it's safe.  So this slide shows 
what a hair cell, like it, comes from the supporting cells that are 
around the hair cells in the inner ear.  But it has to have some reason 
to decide to transform into a hair cell from a supporting cell.  So 
that's what the drug focuses on is transforming a hair cell into a 
supporting cell then also proliferating or making more cells there — next 
slide. 
This next slide shows some other preliminary work in a mouse cochlea so 
this was mouse that was treated with aminoglycoside on the left side is 
the control and there is staining for the auditory hair cells along the 
basilar membrane in the cochlea, the green fluorescent is basically live 
cells, so there's not too many live in the control animal.  The animal 
that was treated with this agent has regeneration of the hair cells.  And 
on the right side, that bar graph shows that the treated animal in orange 
gains hair cell levels up to the native level or the natural level before 
aminoglycoside toxicity.  That is it.  And thank you very much for your 
attention.  And I'd be happy to take any questions. 
[ Applause ] 
>> Raise your hand we'll bring you a microphone.  Any questions? 
>> Questions? 
You're next. 
>> I have recently observed that I've had a very low-frequency ringing in 
my ears.  And it seems to be brought on by low frequency generated from 
an automobile, from a neighbor of mine.  So when he starts his car in the 
morning and he lets it run for a few minutes, the low-frequency 
components from the muffler, the... 
And with windows closed in my room when he drives away I can sense that 
it was a very low-frequency component is ringing.  Could you possibly 
just tell me a little bit about external stimuli in that regard of what 
is going on there? 
>> Well, the short answer is, I'm not really sure.  But I've experienced 
the same sort of thing.  Does that sound annoy you, his muffler sounds it 
annoying to you? 
>> Well, initially somewhat, but more underlining after he leaves the 
area that my ears are ringing for five or ten minutes and only in low-
frequency component range. 
>> I was just trying like wearing earplugs when he's starting his car, 
see if that makes it go away.  But I experience the same thing last week 
with my alarm in the morning because it goes off several times because I 
push snooze, then so I hear it again.  Then I start hearing it when it's 
not going off like it's just kind of echoing in my ears.  So I'm not 
really sure.  But I think it's probably the sensory cells are just -- 



they are not able to get rid of that stimuli.  Like similar to when you 
look at the sun then for several seconds afterward if you blink you still 
see that image.  Is because it's burned like basically the retina with 
the bright image and takes a little while to recover. 
>> All the medication I'm taking is resulted for ototoxicity like for 
blood pressure and now take for water retention, and I'm taking aspirin, 
these are on a daily basis.  So what do you do in a case like this? 
You have to take the medicine that counteracts, but as a result, it 
causes a side effect that -- to take care of the side effects. It looks 
like you're a medication night and day all year long and it's very 
complicated and frustrating.  I cut down -- I use it quite a bit for 
water retention.  I had to cut it down. I used to take it twice a day.  I 
used to take two pills twice a day, 20 milligrams now I cut it down to 
one because it was causing other effects because of the great amount I'm 
taking.  But I also have ringing in the ears at one time, but that has 
disappeared for quite a while.  Instead my left ear at night it starts to 
itch.  And it feels like sometimes something's pouring in the ear.  And I 
found out that if I keep it covered, that helps, alleviates. 
>> Very interesting.  Thank you for sharing that.  Itching can be due to 
wax in the ear, or if you use Q-tips it can be a side effect of using Q-
tips it's like a vicious cycle.  Because I know people use them because 
their ears itch but little cotton fibers create little micro-abrasions in 
the very delicate skin of the ear canal then as that is healing it starts 
to itch then you use Q-tip again.  It's like a vicious cycle.  [ 
inaudible ] 
>> With the itching or hearing loss? 
>> The hearing loss.  The hearing aids are -- [ inaudible ] 
>> Yes. 
>> Thank you so much for the informative talk.  Did I not -- did I miss 
something or did I not notice anything about antidepressants, anti-
anxiety, those drugs. 
>> I'm not aware of them being associated with hearing loss.  Not any of 
the anxiety medicines or antidepressants.  Are you aware of one being 
associated with it? 
[ inaudible ] 
I don't know of any.  I did research this topic quite a bit to do this 
talk.  I didn't run across it. 
>> Thank you again for the presentation.  Could you elaborate a little on 
the aspirin, taking the hearing down and how much and how soon of 
recovery? 
>>, So that is different for everyone.  The main symptom of aspirin 
ototoxicity is ringing in the ears.  So it's dose dependent, the more you 
take, the more likely you are to have a symptom but only estimated that 
about 2% of people that take aspirin will have that problem.  Then 
stopping it, it is reversible but again that is -- it's variable between 
people depending on other factors like their inner ear and genetics and 
whether they have had noise exposure. 
>> I had a question.  If someone has a hearing loss are they more 
susceptible to tinnitus by taking aspirin and those -- all these other 
drugs F. there's already preexisting condition, does it escalate the 
condition? 
>> Not that I'm aware of from tinnitus.  But tinnitus is a side effect of 
hearing loss in and of itself.  If you have hearing loss and you have 
tinnitus the most likely reason for the tinnitus is the hearing loss. 



>> My question is about aspirin.  Because I understand that many seniors 
take low dose aspirin and it seems to me that -- is it still safe if it's 
such a low dose? 
>> So I mentioned it's dose-dependent if you're taking a little baby 
aspirin once a day, that's really not too dangerous. 
>> Because I notice aspirin is all through your talk. 
>> Sure, you're welcome. 
>> The effects of -- on balance and hearing loss. 
>> Vancomycin.  I did put that one up there that is a drug that is given 
intravenously for severe infections like MRSA and the higher the dose or, 
the higher the blood level that the drug reaches then the risk of 
ototoxicity is increased.  It can cause balance dysfunction as well as 
hearing loss.  It's not always reversible. 
>> Not reversible. 
>> Right. 
>> Hi.  Thank you very much.  So if tinnitus or ringing in the ear does 
that cause from lack of the cochlear hair cell or whatever name you want 
to call it or is it from the brain? 
>> It's coming from the brain because of the lack of sound input to the 
centers in the brain that receive the auditory input.  So because of 
hearing loss, many people will have ringing -- usually in a quiet 
environment, it's going to be worse because you don't have any sound 
coming in to inhibit those cells in the brain.  But it does arise from 
the auditory cortex. 
>> In the brain, therefore the functional therapy where they're going to 
replace this cochlear hair cell is not necessarily going to reverse 
tinnitus. 
>> It's not necessarily going to, but if it does cure the hearing loss 
component, then you have more sound coming in to inhibit the cells to the 
brain.  We hope. 
>> Thank you. 
>> When you were researching, the herbal drugs if they have any 
ototoxicity? 
>> Yes, did I, I didn't see any that do.  In fact, some herbal products 
are used to prevent ototoxicity like Ginko Biloba I listed few that are 
used like, Ancytscstin it's anti-oxidant that you can buy over the 
counter and that's been used in some studies to prevent hearing damage. 
>> Hi.  When I was a girl I was diagnosed with allergic to cats so I 
didn't get one for a very long time and then when I was married my 
husband, and I got a little cat, and we did very well with him.  But I 
thought I was better if I had gone to the doctor not having one.  I don't 
know how -- I'm not going to say how many years to the present and I just 
got a cat that was somebody else's, and she was -- one of these things.  
I don't know what the symptoms are anymore. I just know that I haven't 
been feeling very well since I got the cat.  Besides, he's smarter than I 
am and just doesn't work out. 
>> Sounds like maybe you should try to give him away. 
>> I was going to -- itching, sneezing, so the itching can be eyes, ears, 
nose, back of your throat even in your skin that's a sign of allergies.  
Then congestion, sometimes like a sinus head cake, runny nose and like 
excessive sneezing.  Those are the most common. 
>> Check, check, check. 
>> How are quinine seltzer it causes -- 



>> The quinine used as a pill for restless leg syndrome for malaria.  To 
treat malaria is ototoxic but not -- I just mentioned that it's in tonic 
water.  If you are guzzling tonic water all day but you might possibly 
get enough.  But it's completely reversible.  In my experience I had a 
patient that had a sudden onset of hearing loss in both ears and ringing 
in the ear, and we looked at her medical record, and it just so happened 
that she had started on quinine right at the time around the time when it 
started so stopped the quinine her hearing came back, the ringing went 
away. 
>> Recommended for leg cramps. 
>> Right. 
>> And so -- 
>> That's what she is saying, minimal amounts are not affected. 
>> Not everybody is going to get that ototoxicity, but a good thing to 
know is that if it happens to you-you can just stop it, it's completely 
reversible. 
>> On its own. 
>> Uh-huh. 
>> Have there ever been any studies showing that it could be genetic? 
>> Hearing loss is genetic, yes.  90% of it is strictly genetic. 
>> And tinnitus. 
>> Due to hearing loss. 
>> About two years ago I started getting -- I never had the ringing in my 
ears, but I started getting music, organ music playing Christmas carols.  
I did some research on i. I got some books.  But the Christmas carols, 
organ music went away now I have hymns. 
>> That's nice. 
>> But it's not as much as it used to be either that or I have just 
gotten used to it. 
>> A lot of people get used to it. 
>> But genetics as I remember my grandfather and my mother had it, I have 
it, my daughter is complaining about it. 
>> Yeah.  It's highly genetic. 
>> Thanks. 
>> One of the things with the genetic, is that there is organization and 
we, Toni usually has the pamphlets in the back that if you would like to 
try to eradicate or get rid of hearing loss, genetically you can sign up 
to be a donor and then after you're deceased you can donate your body 
part of your hearing to this foundation.  Because the only way we can 
really look at the hair cells and the damage that's done is when you're 
deceased.  So you can pass a gift on because they are doing so much 
research, but the only way to do that is through looking at genetic 
families. 
>> Are you talking about the national -- 
>> Yes. 
>> I think she's got pamphlets in the back. 
>> Great. 
>> You know, the information, it should be briefly on medicine to restore 
the hairs in the ear.  How long away is that development, any ballpark 
guess? 
>> So, it takes anywhere from about 10-15 years to develop a drug and get 
it to market.  So this drug has been in development already for about ten 
years.  And it is in clinical trials currently.  So right now they 
finished the safety trials now we're going -- they're going into efficacy 



trials probably by late spring or early summer this year.  There is a 
website that you can go to to look for clinical trials to see if you 
might want to enter one of these it's called clinicaltrials.gov. 
>> We're going to take one more question then have our drawing. 
>> Is it odd to be allergic to one cat and not to be allergic to others. 
>> It's pretty common, actually because it depends on what part of the 
cat your allergic to, the dander, some times saliva can differ between 
different cats. 
>> Okay.  My goodness, such a heavy-duty topic.  I'm sure we Sahl -- 
[ Applause ] 
>> We have a little something for you. 
>> That's a to-go cup.  Inside is a gift certificate to get some coffee. 
>> Awesome.  Thank you so much.  You drove all the way down here.  We'll 
take a picture.  Do you have a few minutes you can stay after we close 
the meeting in case people want to talk to you privately? 
>> Sure. 
>> She is available for questions after we close the meeting. 
>> I'll have business cards on the back table. 
>> Okay, great.  Thank you. 
Now that I've got you here there are two things I didn't tell you if you 
already have hearing aids and you don't know if you have telecoil you 
might have one.  You need to go and have it activated for the hearing 
loop.  Just something I forgot.  80% of the hearing aids that are out 
there have a telecoil that's not been activated.  Okay, here we go.  The 
Kahlua cake is that we are giving away today are donated by a woman who 
is doing it as a fundraiser.  So she brings Kahlua cakes into my office, 
and we sell them for $5, money goes toward water wells in Uganda.  I 
bought the four cakes today to give away here for St. Patrick's day.  
Does anybody not have a ticket? 
Is everybody got a ticket? 
We've got one up here that doesn't have a ticket.  If you are gluten-
free, I'm sorry.  Give it to a friend. 
>> If I could introduce this is Ann from Ultimate Hearing, she is 
audiology advisor for the hearing welling club she has been for the last 
four years.  Maybe five.  More tickets over there? 
>> The other thing is we do compliments of Rick Archibald who does the 
looping system here, he put a loop in at my office so if you're not sure 
if you have a T-coil you can just pop in to the office, stand in the 
lobby, we have a TV that is hooked up to the T-coil so if you come in 
just put your hearing aid on the T-coil program, listen, if you can hear 
the TV you know that you have the T-coil going.  You can come in -- 
>> Where is your office? 
>> In the Trader Joe's shopping center.  More to go in the bucket. 
>> All righty. just to make it fair.  Here we go last three digits are 6-
5-7.  Yeah! 
You have got one cake there.  All right, let's go, you got the next one? 
Okay.  The next one is the last three digits are 6-4-6.  The last -- I 
just did that ticket.  Last three digits are 6-6-4 — very last one is 
digging down deep to the bottom.  The last three digits are 6-8-6.  Okay? 
Anybody with 6-8-6, they already left.  All right.  Here we go.  We'll do 
another one.  How about 7-0-2.  We got a winner.  Okay, we're done, thank 
you. 
>> Okay, thank you for coming.  Drive carefully.  Hope to see you next 
month.  Thank you, Deanna.   


