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Donna Setzer: Hi. This is Donna Setzer from the Southeastern National Tuberculosis Center. 
Welcome to today's webinar titled 3HP: Enough "Horse Power" to Drive the 
National TB Infection Agenda? A critical assessment and conversation. Co-
sponsored by the Heartland and Southeastern National Tuberculosis Centers. 
Today's moderator is Dr. Neela Goswami. Dr. Neela Goswami is a Medical 
Officer in the Field Services Branch at the Centers for Disease Control and 
Prevention. She is an infectious diseases physician focused on TB and HIV 
infection and provides a clinical perspective to CDC public health policies, 
practices and research programs.

She provides medical and logistical support to the TB Centers of Excellence and 
US TB programs. Dr. Goswami, thank you for moderating this session today. 

Dr. Neela G.: Thank you, Donna. Welcome to everyone for joining us today. We're hoping to 
have a really nice line up of speakers for you and some conversation after. I'll be 
today's moderator. Welcome again to today's webinar entitled 3HP: Enough 
"Horse Power" to Drive the National TB Infection Agenda? A critical assessment 
and conversation. It's sponsored by the Heartland and Southeastern National TB 
Centers. Today's speakers are going to be Dr. Andrey Borisov. Dr. David Griffith 
and Dr. David Ashkin. I'm going to start by going through some learning 
objectives that we're going to accomplish today. 

First of all, we're hoping that folks can get out of this interpreting current 
national TB control priorities in the context of our recent CDC recommendations 
for the use of 3HP to achieve optimal care for patients with latent TB infection. 
List important pharmacologic aspects of Rifapentine alone and in combination 
with INH including toxicities to prevent primary drug resistance in patients with 
TB disease. We're going to outline the evidence for the efficacy and safety of 
3HP treatments of latent TB to apply in the care of patients with latent TB 
infection.

We're going to investigate alternative latent TB treatment strategies for patients 
who are not candidates for 3HP for the purpose of improving their treatment 
outcomes. I know we did a pre-call before the webinar started just to see how 
many are familiar with 3HP. For those of you who haven't used it before. This 
acronym of 3HP just refers to three months of INH and Rifapentine. Just a 
roadmap of where we're going today. We're going to start with Dr. Borisov 
taking us through some background and rationale for 3HP and the treatment of 
LTBI. He's also going to talk us through an update of recommendations for the 
use of 3HP just released this year.

We're going to switch over to Dr. Griffith who's going to tell us more about 
Rifapentine specifically speaking to the pharmacology and using that 
Rifapentine with our traditional Isoniazid. He's also going to go through the 
menu of LTBI treatment options in 2018. We're going to round it off with Dr. 
Ashkin taking us through some practical issues with 3HP and then share with 
you some free LTBI resources and materials that are available through CDC. 
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With that, I'm going to go ahead and introduce Dr. Borisov. Andrey Borisov has 
been with CDC since 2003. Prior to joining CDC, he conducted clinical trials at 
the School of Medicine at Emory University. 

He's a member of the CDC TB Trials Consortium Prevent TB Study Protocol team 
that demonstrated safety and efficacy of three months of Isoniazid and 
Rifapentine known as 3HP for the treatment of latent TB. He was also CDC's 
principal investigator for the TBTC I Adhere Trial that provide additional data on 
safety adherence of 3HP treatments including taking 3HP as self-administered 
therapy. Dr. Borisov led CDC's 3HP by lens work group that developed and 
published the CDC updated 3HP recommendations this year. Currently, Dr. 
Borisov is CDC's principal investigator for the new clinical trial evaluating a novel 
six-week Rifapentine-based regiment for LTBI treatment. With that, Dr. Borisov, 
I'll turn it over to you. 

Dr. Andrey B.: Yes. Thank you, Neela. Good afternoon to everyone who joined this seminar 
today. I would like to start with CDC expert disclosure that the statement-

Dr. Neela G.: Dr. Borisov, may we ask you to please speak up a little bit?

Dr. Andrey B.: Yes. Is it better now?

Dr. Neela G.: Thank you. It is better I think. 

Dr. Andrey B.: To start with, CDC disclosures that the statements in this presentation are 
individual opinions of the presenters, myself, not official statements or views or 
position of the CDC. Please visit www.cdc.gov for official CDC recommendations 
and documents. Also, I would like to note that Rifapentine is currently approved 
by the FDA for the treatment of LTBI caused by M. tuberculosis in combination 
with Isoniazid in patients two years of age and older at high risk of progression 
to TB. However, the label indicates that the treatment should be administered 
as a directly absorbed therapy. The second part of this presentation, we'll 
discuss the CDC recommendation of use of 3HP as self-administered treatment, 
which would be considered off label. 

To be fair to 3HP, it should be also noted that others currently use the regimens 
for example 4R, four months of Priftin. Actually, the Priftin label, that no 
appears LTBI as FDA assigned indication. It is recommend by the CDC but does 
not have an official FDA indication. In this opening presentation, in this first part 
of the webinar, I hope the right information on the background, rationale, 
advantages and overall goals of the 3HP regimen. We will be focusing in this 
presentation on the overall US public health perspective of using 3HP. Not 
individual patient treatment perspectives, which will be covered by other 
speakers in this webinar. 

In this opening part, the right answers to some of the questions will hear from 
you such as where does LTBI therapy fit in the overall scheme of the TB control 
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in the US? What is the rationale of using 3HP regimen specifically for this goal? 
Why not use other regimen for example? What are the advantages of 3HP over 
other alternative LTBI therapy? What is our ultimate goal? What do we hope to 
achieve by using 3HP? To start the conversation, we could look and examine the 
graph you can see on the top left here. The graph shows the number of TB cases 
in the US overtime. As you can see, the case progress was made in reducing the 
number of TB cases from 1950s to the late 1980s in the US. 

The rapid identification and treatment of new TB cases was of paramount 
importance and the major effort. The spread of TB disease was halted by 
stopping transmission which resulted in drastic reduction of the cases in the 
years and this archive dated. Actually, by this trend in 1989, the ACET, Advisory 
Committee for Elimination of Tuberculosis recommended to the CDC to set a 
specific actions with the goal, which would lead to elimination of tuberculosis 
within one decade by 2010. Just for the Africans, still elimination is defined as 
an incident of less than one case per one million people. However, if you look in 
the graph, from 1985 to 1982, influenced by several factors primarily beginning 
and resolve the low resources dedicated to TB. 

The number of TB cases actually increased as much as 20% between this time 
and this report. From 1992 forward, the tremendous efforts led to significant 
reduction of new TB cases. Saving human lives, reduce some suffering, can save 
in billions of dollars. Actually, in terms of the number of cases prevented and 
economic impact, it kept on the public health system in late part of this graph if 
you look from 1995 to 2014. It actually shows three different lines. One is to 
make a one which is on the top shows of what would happen if the TB cases 
would be static from 1992 and forward. What would happen if it would be 
actually decline in the cases for example and the last chose the actual TB cases. 

The analysis was conducted which show that actually, during this time period, 
from 145 to 319,000 of cases of TB were prevented in this time period, in this 20 
years time period, which actually save the US public health system from about 
three to $6.7 billion. It's huge economic impact and progress. Finally, you look in 
the recent years, certainly tuberculosis has not been eliminated in the US. The 
current incidences approximately 30 times more than elimination threshold. If 
you look at this graph, it actually shows that in 2012, the CDC developed a 
mathematical transmission model of tuberculosis to actually assess a relative 
impact of different intervention on the time needed to achieve tuberculosis 
elimination. 

In this graph, we show that even a time on the X and incidents on the Y axis. 
There it shows three stratified by our US board. Our patients in US born. Cases 
in foreign born and in the middle is cases overall. This model estimates that 
even if the US would achieve a full cutting of transmission of TB disease, it will 
have felt shortening the time to TB elimination. If you look in the middle for all 
and if you look in the side line, the solid line shows it's good to transmit. The 
dash line shows if there will be absolutely no transmission of TB. If it would be 
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stopped, still the elimination would not be achieved. Neither in foreign born nor 
in overall population. 

The very same model actually also looked at the impact of our interventions. 
Such as impact of increasing LTBI treatment. Here you will see the incidents 
projections assuming that the proportion of foreign born with LTBI is reduced to 
25% of the baseline. This is of the year 2008. Also, if additionally to that LTBI the 
treatment rate of new LTBI is doubled or quadrupled in 2008. As you see, this 
intervention actually has drastic effect on the reduction of cases and the brink is 
much closer to the role of TB elimination. Stopping transmission did not but 
increasing the LTBI coverage did. We demonstrated that transmission alone is 
not enough. 

Treatment of LTBI could be one of the most powerful tools we can use to come 
closer to the elimination goal. What is the rationale behind developing and 
using the 3HP reaction? Not for example using widely available and highly 
effective up to 90% to nine months of LTBI. If you look on this figure, which I use 
as an example from the TB case context investigation, the figure shows the 
prevention cascade consistent of several steps. I would say identifying the 
population, testing for LTBI, evaluating those positive TB test. Initiate and kill TBI 
treatment and finally completing treatment for those who start. If people fail 
those steps, the effect is actually multi tentative. 

We could focus actually on the last three steps. This is where the actual LTBI 
treatment comes in place. For example, let's say that if 93% of context have 
been identified, 82% of those who complete the evaluation would have LTBI. 71 
start treatment. 46 of those who start it actually complete treatment. Overall, 
only about 33% of context who actually complete the treatment. If we can start 
with other population at high risk for developing TB such as previously 
mentioned on newly arrived immigrants with LTBI infection. Actually 
unfortunately, treatment initiation and treatment completion rate in this 
population would be even lower in those groups so much lower than 33% would 
be seen in context. 

Data from numerous studies from experience and variety of fields including TB 
have demonstrated that shorter simpler treatments have high acceptance and 
appearance by patients. Therefore, we have to have LTBI treatments which is 
short, simple, accepted by patients. Tolerable, have substantially high treatment 
initiation and treatment completion rates. Most importantly are regimen which 
is accepted and widely used by clinicians. This is 3HP. We hope this regimen so I 
will not go in details of those. Again, it will be covered by some extent by other 
people. The simple definition of 3HP is a combination of Isoniazid and 
Rifapentine for the duration of three months. It's 12 weekly doses. Okay.

From there, public health and TB programs are perspective. What are the 
advantages of the 3HP therapy? It's approved by the FDA for the treatment of 
LTBI. It's recommended by the CDC initial. Recommendation came in 2011. 
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Update was just published recently. This is safer treatment. The treatment has 
lower rates of hepatotoxicity. For example, compared to nine months of 
Isoniazid. There's a flexibility of administration. It could be used by DOT or SAT. 
Again, even for DOT, for some programs, it is quite possible to use it for DOT. It's 
simple and shorter. It's just 12 doses versus 120 doses for four hours or 270 
doses for nine months of Isoniazid. This treatment has high acceptance by 
patients and better adherence even compared to longer regimens.

Another unique characteristic again because of the simplicity and the duration 
of this treatment is a potential use and the immigrants actually tried to the US. 
The CDC currently is conducting a pilot study in Vietnam to actually look in 
whether this 3HP could be given to a patient to US inbound immigrants who 
have come into the US as refugees or on their family-based immigration visas. 
Which brings us to our final slide. This is a new updated simulation model, which 
allows changes for TB transmission immigration and other TB risk factors. This 
model was developed in 2018 and published. There are five areas which were 
evaluated. It's modeled from 2017 to the year of 100.

Again, it looks at different prevention and treatment activities. You could see 
the projected base on the dark and black. Again, different scenarios and what is 
interesting to intervention which are highlighted in green are here. One is the 
increase uptake of the latent TB infection screening treatment among high risk 
population including increasing uptake of the 3HP regimen. The second is 
actually traditions for latent TB infection and treatment of new legal 
immigrants. Those two interventions which have the highest impact and 
actually, if you combine those two together, this green arrow which you could 
see will actually move down very close to this yellow line. Again, we might not 
be able to achieve a full TB elimination soon. 

What will bring us closer to this goal is simpler and shorter regimens for LTBI 
such as 3HP. Summary again from the US public health perspective. As declared 
by the division of TB elimination of CDC level and the director of the national 
center and CHF FTP, latent tuberculosis infection is the final frontier of the 
tuberculosis elimination in the US. Patients benefit from LTBI treatment by 3HP 
because 3HP is safe, effective, has high rates of treatment acceptance and 
completion. Increased 3HP is an essential component of the measures that have 
the most significant impact on TB elimination in the US. That was a conclusion of 
my first part. Neela, would you like me to proceed to the next section? 

Dr. Neela G.: That would be great. That would be great, Andrey. Go right on ahead.

Dr. Andrey B.: Okay. With TB, our recommendation update. The initial recommendation for 
population in 2011 and daily recommended 3HP are directly absorbed therapy 
for LTBI for treatment of LTBI in the US. It was recommended that it's used for 
adults. There was a provision of use in it for children older than 12 years old. 
Recommendation for use in children under 12 years old and then person living 
with HIV/AIDS specifically those from RFPs, those recommendations very 
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limited. Also, again it was recommended to be used specifically as DOT 
treatment because missed doses intervals and amounts can actually jeopardize 
the treatment completion. Therefore jeopardizing efficacy of the regimen. New 
studies have been published since 2011.

I will not go through all these but again, briefly, studies which looked in a 
various safety of 3HP and treatment completion of 3HP study was conducted by 
the tuberculosis studies, epidemiological studies consortium. There was number 
of studies conducted by the CDC tuberculosis trials consortium. Study looking at 
using 3HP in young children, in patients with HIV as well as study looking at the 
SAT. In 2017, CDC convened a review and a group which was tasked with a 
review and update of 2011 recommendation. A group identified the need of the 
expansion of recommendations in those three major areas I mentioned 
previously. CDC group conducted a systematic review and meta analysis 
specifically looking at the literature from 1995 to 2017. 

It was a structure process with two independent reviewers which was screening 
directly. Specifically looking about TB prevention, treatment completion, safety 
and so forth. Each study which was looked at was assessed for external validity. 
We conducted the meta analysis of the data and the results. We published this 
year in the journal of preventive medicine. We can go to the next slide. The CDC 
group reviewed the results of the systematic review and meta analysis to 
interpret the results as a way to do the major areas specifically the 3HP safe and 
other LTBI regimen in children two to 11 when administered by DOT. As HP is 
safe and effective in preventing just TB conducted with HIV/AIDS. 

Also, the completion of 3HP are given by European SAT higher than completion 
rates for other longer treatments or LTBI treatments. The next process was the 
group had a consultation with nine subject matter experts. The names are listed 
here. They provided individual view points both on the presented literature 
review and meta analysis and on the short draft of the recommendation 
statements. After this was incorporated in the next draft, the CDC presented 
next draft to the advisory council of TB elimination. It was discussed at the ACET 
meeting. There was a specific recommendations made by the ACET. 

It was recommended that CDC considers permit into use of self-administered 
treatment in not only in adults but also in children aged two years old and older. 
Also, at the same time, certain population again for example in children aged 
two to five, it might be preferable under DOT. Again, ACET discussed and 
formally recommended consideration of expansion of the option of parental 
administration of SAT to children two years old and older. Here are some of the 
new guidelines. CDC continues to recommend HP for treatment of LTBI in 
adults. It's also recommend use of 3HP in persons aged now from two years old 
to 17. Again, the previous recommendation recommended that from 12 to 17, 
so that was lowered to age of two. 
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Now the 3HP is recommended for treatment of LTBI for patients with HIV 
infection including those anti retroviral medications. However, it should be 
noted that each individual and retroviral should be checked to ensure that 
there's no significant drug interactions. This interactions are available 
information is available. It's constantly updated. We did not include the specific 
interactions as part of the statements rather than referring to leading 
documents which shows those interactions. The statement is actually allowing 
the 3HP for both by DOT or SAT in persons aged two years old and older. With 
provision that the provider should choose DOT versus SAT based on local 
practice patient attributes and preferences and other considerations. 

Separate way to the main recommendations there was a guidance to providers. 
I will not go through each of these statements because again, we will have an 
opportunity to discuss some of them as the other speakers are presenting. We 
could come back to those guidance. The guidance we are down in several areas. 
One in the guidance in regards to monitoring. Another guidance to providers in 
regards to safety of 3HP and again, some of the statements in regards to the 
safety and also guidance to providers on interactions. Again, 3HP being interact 
with a number of medications so they need monitoring. Also, Rifapentine can 
reduce effectiveness of hormonal contraceptives.

Women who rely on hormonal birth control should be advised to add, switch to 
a barrier method. Here, we have some information about what to do and how 
we report any treatment associated which were serious in nature. They led to 
hospitalization or to death. Those could be reported to CDC and to the FDA to 
the CDC through the National Surveillance for Severe AEs associated with 
treatment for LTBI and to the FDA through the networks online system. We also 
have the direct links to 3HP guidelines. I encourage everyone come to the CDC 
website to the publication. 

It's cdc.gov/tb/publications and beside the guidelines, there are other materials 
which could be used as you are prescribed and monitor patients on 3HP. I would 
like to conclude my presentation and back to Neela. 

Dr. Neela G.: Thank you so much, Andrey. From here, we'll keep the story going. We're going 
to switch over to Dr. David Griffith. He's going to talk to us a little bit more 
about some of the pharmacology of Rifapentine and specifically speak to 
interactions that might be of concern to folks that's using it with Isoniazid. By 
way of background, Dr. Griffith joined the faculty of University of Texas Health 
Science Center, Tyler back in 1985. He's board certified in internal medicine and 
pulmonary medicine. He's currently a Professor of medicine in pulmonary and 
infectious disease Division Chief at UTHSCT. 

He is the Program Director of the Texas Center for Infectious Diseases in San 
Antonio and Assistant Medical Director for the Heartland National TB Center 
which is also based in San Antonio, Texas. Since 2002, he's held the William N. 
Finnegan III Distinguished Professorship at UTHSCT. With that, I'll hand it over to 
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Dr. Griffith to talk us through some of the more deep-dive questions when it 
comes to Rifapentine and INH. 

Dr. David G.: Thanks very much, Neela. Welcome to everyone this afternoon. My disclosures 
are essentially the same as Dr. Borisov. I have no pertinent conflicts of interest. 
As Neela said, I'm going to talk a little bit about Rifapentine, which may be a 
little unfamiliar to some folks. Rifapentine is Rifampin derivative. As with all 
Rifamycins, it binds to the beta sub unit of the organism's DNA-dependent RNA 
polymerase, inhibiting messenger RNA elongation. As with other Rifamycins 
bactericidal against extracellular organisms. Due to the shared mechanism of 
action between the Rifamycins, I think everyone is familiar. There is cross 
resistance among each of the Rifamycins. This drug is not effective against 
Rifampin-resistant organisms.

As you can see, there is a similar spectrum of activity microbiologically. Although 
the MIC against MTB for Rifapentine is lower than that for Rifampin. Both 
Rifapentine and somewhat active metabolite or eliminated primarily via the 
billary tract. The half life of Rifapentine is 14 to 16 hours. Something that's very 
important. Food significantly impacts Rifapentine's bioavailability. Meals can 
actually increase Rifapentine's exposure from 33% to 86% depending on meal 
composition. With high fat meals having the greatest increase in bioavailability. 
This increase in bioavailability when administered with food is the opposite of 
Rifampin where bioavailability decreases with food administration. 

This is looking at dosing of Rifapentine. As you can see, Rifapentine is available 
as a 150 mg tablet for oral administration that can be crushed for pediatric 
dosing. For adults and children greater than 45 kilograms, the dose for the 3HP 
regimen is 900 mg once weekly. I borrowed the slide from my esteemed 
colleague, Dr. Seaworth because that's a lot of pills. The pill burden with 3HP 
can be a problem. It's 10 pills currently for an adult or a child more than 45 kilos. 
In the future, with combination pills, that administration will hopefully get a 
little bit easier. Rifapentine is also safe at doses greater than 900 mg. Either 
given daily or weekly. 

Now the Rifapentine plasma concentration versus dose curve does not increase 
proportionately so that if you double the dose, you don't get a doubling of the 
concentration either of the area under the curve or the Cmax. I think that's why 
the Rifapentine dose of 900 mg was picked. Something very important. Dose 
modification by weight is not necessary for adults with the 3HP regimen. This is I 
think an important slide because it summarizes some of why Rifapentine may 
especially be suited for use for TB infection. Rifapentine binds to the organism's 
DNA-dependent RNA even with low enzyme activity as might be seen with 
dormant mycobacteria. Rifapentine also accumulates in human granulomas 
with intracellular to extracellular ratios of 24 to 1.

This ratio of intracellular extracellular penetration of Rifapentine is about four 
to fivefold higher than that of Rifampin. It looks like from a pathophysiologic 
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standpoint that Rifapentine would have advantages in treating TB infection. This 
slide summarizes the similarities and differences we discussed between 
Rifampin and Rifapentine. As you can see, the MIC for the organism is very 
similar with Rifapentine having a little bit of an edge. Half-life is considerably 
higher. There is also considerably higher protein binding of Rifapentine. We 
discussed the food requirement. Hepatic enzyme induction is comparable 
between the drugs. Cavitary penetration is actually better with Rifampin.

Looking at Rifamycin toxicity, the toxicities for Rifapentine are very similar to 
Rifampin. I think folks are very familiar with these. The flu-like symptoms that 
can occur particularly with intermittent therapy and then the unusual but 
somewhat worrisome immunologic mediated reactions like thrombocytopenia, 
hemolytic anemia, renal failure and thrombotic thrombocytopenic purpura. 
Interesting, severe hepatotoxicity is almost unknown with Rifampin 
monotherapy. I would assume that the safety in terms of severe hepatotoxicity 
would also translate to Rifapentine as well. Of course, the major concern with 
Rifamycins are the interactions due to induction of hepatic microsomal enzymes 
accelerating metabolism with multiple drugs. 

The major concern is always reduction in common drugs like birth control pills 
and anticoagulants, etc. There is an interesting bidirectional interaction 
between the Rifamycins and INH for some of these agents as well as with some 
of the antiretroviral agents. Although I think that is difficult to predict. This is 
looking at just some common Rifamycin drug interactions status. Anticoagulants 
or contraceptives, anti rejection medications, steroids, antifungals, methadone, 
antiseizure medications, cardiac medications. I think this slide just emphasizes 
the point. It is absolutely necessary to review all possible interactions between 
Rifamycins and a patient's routine medications. 

This slide is just a demonstration of the profound interaction between 
Rifamycins and multiple antiretroviral medications. As Andrey mentioned, there 
are a couple of antiretroviral regimens based on efavirenz or raltegravir that are 
acceptable for us with 3HP. You can see on the slide the companion medications 
with those two that may be acceptable. There's also a link to information more 
specific about guiding that. I think on a later slide, we've got using 3HP in the 
setting of HIV zero positivity is something that should be done in concert with 
an expert. I think it is important to point out that not every HIV zero positive 
person on antiretroviral therapy is automatically disqualified from 3HP. 

I wanted to talk specifically about 3HP in hepatotoxicity. This is one of the 
recent large trials comparing 3HP to nine months of Isoniazid. As you can see in 
this study, about 1% of patients developed hepatotoxicity. The majority of those 
people on Isoniazid with a significantly greater occurrence of Hepatotoxicity 
with Isoniazid versus 3HP. The risk factors for hepatotoxicity identified in the 
study were age, female, sex, white race, non-Hispanic ethnicity, decreased body 
mass index and elevated baseline AST and of course, the use of Isoniazid. The 
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authors point out that for individuals with those risk factors, 3HP might be 
preferable to INH. 

I would point out that these results are very reproducible, very consistent with 
each of the large studies that have been done looking at 3HP versus Isoniazid. 
Including the two studies from Cam Sterling one in the New England Journal and 
one from AIDS and one from Dr. Martinson from the New England Journal. In 
other words, the superiority of 3HP to Isoniazid in the incidence of 
hepatotoxicity is very consistent and reproducible. An interesting perhaps an 
anticipated finding has been the systemic drug reactions that rarely occur with 
3HP. This is a study also from Dr. Sterling. They noticed 153 individuals who had 
a systemic drug reaction. You can see it was significantly more common in the 
3HP arm than the Isoniazid arm. 

Most were flu-like syndrome. Some were hypersensitivity reactions. There were 
some severe reactions including a hypotension and syncope. The symptoms 
occurred after a median of three doses and generally, four hours after the dose 
was taken. There were no deaths or permanent from these reactions. No 
Stevens-Johnson syndrome. No toxic epidermal necrolysis or drug reaction with 
eosinophilia. One episode of thrombocytopenia, anemia and neutropenia. No 
renal failure. I think it's important that the underlying mechanism for these 
systemic drug reactions is not clear. In other words, Dr. Sterling in his 
manuscript and his co-authors were not certain that this was an 
immunologically mediated event. 

The other question is, what about patients who have an adverse reaction while 
they're taking 3HP? In the manuscript from Dr. Sterling, the decisions regarding 
re-challenge were made by the investigator. About half the participants 
including all of the ones with severe events were not re-challenged. I think this 
is important. They thought it was difficult to ascertain whether Isoniazid 
Rifapentine or the combination was the cause of these reactions. The other 
important point here is that there were no early clinical predictors of which 
patients were going to have one of these events. This is an important problem 
that is unique as far as I know in terms of tuberculosis infection regimens. 

If you have 3HP, you have to be aware that patients can have some unusual 
problems such as hypotension and syncope. I want to mention INH 
hepatotoxicity just briefly. I know folks are very familiar with this. This slide just 
points out the relative frequency of hepatotoxic events. With fulminant 
hepatitis and hepatic failure, somewhere in about four in 100,000 persons 
completing INH therapy. I included this slide because it is a review, a detailed 
review by the CDC of patients who had severe hepatic events with INH. The 
important thing is that as long as INH is in the regimen, there is I think a risk for 
fulminant hepatic failure due to INH. 

If you look at the bottom line, there were some disconcerting aspects of this 
investigation to patients with INH discontinued it within three days of 
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symptoms. Eight stopped at least one week after symptom onset. While it 
hasn't been seen yet, I don't think it's been reported yet. I don't think it can be 
ignored. Frankly, the fact that it can exist for all people that are on 3HP as with 
anybody who's receiving INH therapy for TBI that INH has to be stopped at the 
earliest onset of symptoms suggesting Hepatitis. I also think that Dr. Ashkin is 
going to talk about the advantages of adherence and efficacy for DOT. I think 
from the standpoint of toxicity monitoring, DOT is also advantageous in this 
regimen. 

I included this slide because this is from a recent meta analysis of TBI therapy 
including safety and hepatotoxicity. It ranks the relative safety of the regimens. I 
would just point out. I'm sorry. I can't do it from my computer but the two 
regimens that appear the safest from the standpoint of hepatotoxicity are 
Rifampin and 3HP. I can summarize. Andrey showed these slides partially. This is 
the recommendations for monitoring. The monitoring recommendations can be 
summarized very simply. These are the same recommendations or guidance as 
for monitoring INH therapy. In other words, it's mostly looking at hepatotoxicity. 
I don't think the Rifapentine adds much to that. 

In terms of use in HIV-infected people and as Andrey has pointed out and as I 
mentioned earlier, use of LTBI treatment in antiretroviral agents should be 
guided by clinicians experienced in the management of both conditions. Andrey 
also showed this slide. I'm going to move through that. I want to just ask. We 
can come back to these questions. One of them is can I use 3HP in patients with 
liver problems? I think the answer is yes. It's not necessarily the safest regimen. 
Someone had asked about cost. For 12 weeks of Rifapentine, this is the cost. In 
our pharmacy, it is covered by insurance. Of course, copay would depend on the 
type of insurance available. Now, very quickly, these are current treatment 
options for latent infection. 

I wanted to bring this up because for many years, I have been using Rifampin for 
our employees at my hospital and for the people in my region in the state of 
Texas. Frankly, not a lot of evidence. When I wanted to give INH to employees, 
they frequently bought. I switched to Rifampin sometime ago. It turns out just 
within the last couple of months, Dr. Menzies in an article through the New 
England Journal has demonstrated that Rifampin performance is not inferior to 
nine months of INH. That treatment completion and hepatotoxicity is less with 
Rifampin than with INH. I think Rifampin mono therapy performance is a good 
regimen. For patients with 3HP who have INH problems it's certainly a very good 
substitute for the 3HP. 

Lastly, I know that Moxifloxacin is used for treatment of TBI for patients who 
have multi drug resistance exposures. For some patients for instance who have 
hepatotoxicity. This is one study that our friend, Sandra Mays was senior author. 
Looking at Moxifloxacin and Levofloxacin for context with multi drug resistant 
cases. It appeared to be effective. Unfortunately, these folks got 12 months of 
Fluoroquinolone therapy. I'm not real sure where the six-month 
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Fluoroquinolone recommendation came from. It is an option. Perhaps we can 
discuss it at a later time. Let me stop here so we have enough time for Dr. 
Ashkin's presentation. 

Dr. David A.: Hello?

Dr. Neela G.: Hi, there. Thank you so much, Dave. At this point, we'll go ahead and switch 
over to Dr. Ashkin who comes to us as the Medical Director and Co-principal 
investigator for the Southeastern National TB Center. As the current Medical 
Director of the Florida Department of Health Program, Dr. Ashkin's responsible 
for the medical management of all of Florida's TB stations including those most 
complex cases, which are hospitalized at the state to contracted TB units. He's a 
board certified pulmonologist and intensivist who trained at St. Luke's Roosevelt 
Hospital in New York during the outbreak of multi drug resistant TB. He did his 
pulmonary fellowship at the University of Miami during their outbreak. 

He's published extensively on the care and treatment of TB. He's also served in 
Florida a national advisory panel for controlling TB and was instrumental in 
restructuring the Florida TB program to better address TB elimination in the 
states. Dr. Ashkin, with that, we will switch over to you to take us through some 
of the practical issues related to 3HP administration. I'll just also put a request 
out there to please feel free to put in questions in the box. We do have some 
additional slides as well that we may circle back to towards the end of the 
webinar. Thanks.

Dr. David A.: Neela, thank you very, very much. Good afternoon, everybody. It's really just an 
honor to be here today. I want to thank the Heartland. Thank you for allowing 
me to speak here today. I really want to thank Dave and Andrey for a great 
presentation. I'm looking at these studies. I want to thank all the people who 
have done these amazing studies. There's a lot of questions that we all have. 
These regimens would not be possible without the groups at TBTC. It is 
important to acknowledge them. Not only acknowledging them. I have to tell 
you that I have little issues today. That's why I think they gave me to talk about 
issues with 3HP. I have issues. Everybody knows that I have issues. 

The biggest issue I have today or two issues, one is that Dave and Andrey had 
only three slides of studies that was done that little definite, very nice answer. 
Dave gave you across the topic that pretty much there's not much support. If 
there is, it's little or not nearly as good. I have to be honest with you. When 
you're talking about these questions that have been post and what I'm going to 
share with you today, a lot of it is going to be based on either little evidence or 
evidence that's hard to support and may not exist. I know that maybe little kids 
listening. You know how little kids always listen about TV. That was that setting.

I don't want to say any but obviously, when you have a lot of topics that they 
may not be much support, who else should you be asking for advice? Santa 
Claus or the Easter Bunny? I'm going to ask them to support me today. As far as 

https://www.rev.com/account/files
https://www.rev.com/


This transcript was exported on Oct 01, 2019 - view latest version here.

TC0339501649 (Completed  02/09/19)
Transcript by Rev.com

Page 13 of 20

disclosures, anything I say today is pretty much based on my own personal 
opinions and what we'll share. Obviously, nobody's going to take any credit or at 
least nobody's going to support what I say anyway. One is that they want me to 
talk about today. There's not a lot when you based it on some reviews of what 
literature means. Abstract just means knowledge of what's going on in the 
community. The second thing to keep in mind is I've got to be honest with you. I 
hate talking about LTBI. 

At least I hate to talk about LTBI until recently. When you talk about prevention, 
everybody will talk about an ounce of prevention is worth a pound of cure. 
Anybody who's in the field knows when you talk about prevention, it's pretty 
much going to be treating people who have no sense. You tell them about how 
there may be a disease later on. The bottom line is our colleague, George 
Comstock said it well when he said, "Although an ounce of prevention may 
often be worth a pound of cure, there is an inherent and unfortunate tendency 
for prevention to be discouraging." Boy, in my opinion the history of LTBI 
treatment and diagnosis has that been discouraging. This is an old slide.

This is where a lot of us who has gray hair really felt. There are so many people 
we would screen for LTBI. We would then place a PPD and we would know that 
most of them would not come back. If they did come back, only about 10% are 
positive. We dealt with PPDs. I know there's some questions that I used. We use 
about several folks positive. We then had to get X-rays stations and then we 
started mono therapy. We all know that of the majority of patients that we 
started on INH and in most situations, very few completed. That was frustrating. 
You really needed new weapons. What's exciting now is we do have some new 
weapons. That's what I really like to talk and we've been talking about today.

I think one of the biggest things you got to do is you need to invigorate us again 
that there's stuff we need to do. We can make a difference. I think a lot of us in 
the TB community have become somewhat let's say discouraged. I think we 
need to change. I think this is a call to really change how we do things. First 
thing I think and we'll talk about real briefly is the only decision to treat when 
we must phrase this. We must change it and complete this. We must make the 
decision to test the decision to treat. Most importantly, we have to add patients 
lead. Why is that? Because as I alluded to, the bottom line is the most important 
thing we can do is complete these regimens. 

It's ironic to me to be honest the full new studies that Dave alluded to just 
recent study based on meta analysis of INH is comparable to Rifampin. The 
bottom line is, we'll cut right to the chase. The bottom line is, all these regimens 
are really good at preventing TB. At the end of the day, the real thing that 
changes everything is not the efficacy of this regimen because they're all good. 
It's that it's all about appearance. With TB, we talk about everyone isolation, 
infection isolation or AII. This is all that adherence IAAA meetings. If you look at 
the slide real quick, if you had 100 patients in Regimen 1 and Regimen 2, let's 
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say Regimen 1 will be much, much better, which I have to say none of these 
regimens really have much difference. 

A matter of fact, we look at most of the studies. Less than 1%, way less than 1% 
of patients who get any of these regimens really come down. They're very close. 
If you look at Regimen 1, even Regimen 1 is 90%, 90 of those patients would be 
protected even if you take it right between them because it's 70%. 70% 
protected. If you just look at efficacy even when there's a difference, Regimen 1 
is better. When in reality, it's really completion. It's really adherence to make 
this. It's one of this 50% take Regimen 1. Let's see where Regimen 1 as Andrey 
alluded to. 30% complete INH. Even is really damage as only 45 patients are 
protected. 

Whereas Regimen 2, which should take four months of Rifampin, where those 
programs are now 70, 80, 90% adherence, now you could see that really makes 
a difference. I want to emphasize to you it's really all about adherence. What I'd 
like to do is I'd like to get this into practicality here. We went out and we asked 
you guys just some questions. What do you think some issues are? You could 
see this list of questions. I'd really like to go through them real briefly to leave 
some questions so we can open the questions to you. I want to review these. I 
want to ask this guys to you. Where we are and we have a lot to learn. The 
bottom line is first of all, the question we got is on the PDF relations of 3HP and 
the short answer is right now, nothing.

Here's a good news. The CDCC who again, I really want to, the CDC in their 
support of the CDCC has this phenomenal. I want to say right now they're 
investigating a mango flavor. Actually they went through a whole list of the best 
flavor. I can remember this is international. They found mango was the most 
powerful. Being here in Florida, I agree with them. They're pretty much 
dissolved so there's no swallowing. They're testing that right now. The bottom 
line is that's not available until the second. If you look at the studies, the way 
they did the studies, the most part for those who swallow tables, they just crush 
the Rifapentine tablet and they gave them soft food. 

They talked about actually Rifapentine is actually better absorbed with food. 
They usually use food and remember very little dairy products in those. They 
work well. They try to stay away from food base. They didn't have as much 
experience. That's what most of us are doing right now. You can compound the 
medication. It makes it much, much more independent. The next question you 
were asked is has there been issues? What about 3HP? These are kids who have 
exposed to PTV. The bottom line is we're waiting. There's been a lot in Florida 
about a lot of issues that don't feel comfortable with somebody weekly while 
they're waiting it was infected. 

I want to exercise if you look at the studies as was alluded to by they took kids 
from prophylactic period and they seem to work. I just want to bring up that 
some clinicians feel uneasy. It looks like it works in the studies that were done. 
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Is 3HP appropriate being a suppressant? Outside HIV, there's really not a lot of 
studies that have been listed. Remember, the original studies that were done 
they didn't include patients who have some immunosuppresant like diabetes. It 
seems to be efficacious. There was some patients that were included. At least 
not that were reported. The bottom line is there's really no large studies that 
look at what about patients? Is this suitable?

I have to say again, it looks like it were. Again, one of the precautions that some 
clinicians may feel a little course about this. They want to go with either nine 
months of INH or four months of Rifampin. Again, this is no good data. I think 
the biggest issue is how long you wait. There's really no big data. Everything else 
as Dave alluded to. It always depends on the patient. If you have a patient that 
needs TNF blockers that they're so sick. You can't wait. You have to start with 
those but if you can wait, you should like to wait. There's no really good studies 
that most people say about months if you can. What about other cases? What 
about patients who lose that upline?

There's a couple of new case studies that look like 3HP is actually working. That 
helps us. What about the transplantation? Dave alluded to this. I hate to agree 
with Dave. Dave alluded to this. What about 3HP in patients with liver disease? 
These are patients who had end stage liver disease waiting for transplant. I do 
want to imply the small study with about eight cases. They were able to 
successfully use 3HP. The results who are going to transplant and were able to 
use 3HP in that group. I'm very, very happy to say that this very small study that 
looked like there's no power rated. Obviously, as far as efficacy, it looked like it 
worked but I think we need more feed. I think it's way too small. 

Obviously, the biggest issue is 3HP post transplant would be that Rifapentine 
may interfere like Dave said with this immunosuppressive drugs. Just real quick. 
In our experience, we use it. Really a shout out to my colleagues who's on this. 
His labs and other labs in the country test for TDM, therapeutic drug monitoring 
is really tough. Again, we really just don't have a lot of APH. I'm just going to 
jump just quickly what they had already gone through. I'm just getting a little 
feedback. Can we mute? Thank you. Sorry about that. In the HIV positive 
individuals, what happened is that it seemed to have worked. The issue is they 
did without a response that was alluded to. There are new studies. Rifapentine 
really has very little interactions. 

We do have options. That's what we should recommend while we have 
somebody on 3HP. What about 3HP in a homeless population? There have been 
a number of hostess by many of you right there right now. That show you that 
you guys are able to actually use it in the homeless populations especially when 
it's tied to the shelter cards or the shelter admission process itself. It seems to 
be successful. Remember, the original studies actually included patients who 
are homeless. They were in shelters. One of the studies that I think that 3HP has 
insurance work looks like a month only. Again, these are such nice studies by 
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you guys again. Remember the whole idea of jail is those patients aren't in jail 
very long. 

As a matter of fact, 50% of people in jail are less than 48 hours obviously that 
population, that's not going to be as effective. For those who are actually more 
than a week, there's a good chance that they may actually get it for a couple of 
months. 3HP may be a very, very effective way. Again, it would have to be 
formation between the jail and the health pharm. Once they're discharged, we 
have that handle that's complete. Other time to get long term setting where 
patients may be there for months or years. The shortness of the regimen plus 
completion may not be as important because you have more time. As alluded to 
by Andrey, every time if you look at studies, any regimen that's taking shorter 
seems to have better. 

I think there is a role between 3HP or Rifampin performing lesser time in the 
study. I want to think a couple of years into this. This has been the hot topic. 
The hot topic is what therapy was SAT. As alluded to, the original study was 
directly observe their therapy of 3HP where self-administered therapy of nine 
months of age. Some people obviously maybe really isn't that much better than 
nine months of INH. Maybe it was all that you gave this DOT. Looking at self-
administered therapy versus directly observed therapy versus electronic text 
messaging. I want to just reiterate and really amplify this point. Study shows this 
will support one self-administered to treat LTBI in the United States. 

That's interesting because this study was done only in the United States not 
elsewhere. Why did they just say in the United States. I do want to point this out 
because Andrey, he was a principal that he did an amazing study here. I do want 
to show and remind people that in this study, action self-administered therapy 
is outside the United States actually perform manner to directly use therapy. I 
think the quote that Andrey and I agree with it is not therapy equal to self-
administered therapy. I don't think there's any doubt that directly absorbed 
therapy is better. You have better outcomes with it. It's just that in the United 
States, it's really not where the people are more accepting of LTBI. It was not in 
theory.

If you look at the numbers, it did not perform as well as DOT. The question is, is 
DOT ever? The answer is yes. I think in those patients that we'll talk about, what 
you really have the highest risk, those issues were immunosuppresed, young 
children, those populations or individuals locally who need to complete therapy. 
They're the ones we need to make sure that you give directly absorbed therapy 
if you can. On the other hand, if you have less and they're not going to accept I 
think self-administered is acceptable. The other option now in this video's DOT 
where we actually use programs and phones to use directly absorbed therapy. I 
have to say this is a case that just came up in our colleagues in New York City.

They're very nicely showed. The DOT was as effective as DOT. Now the question 
comes down to things like can you use site? Can you use other technology? The 
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answer is some of the technologies are not fit for recruits. As long as the 
patients agree to do it and understand this, otherwise there are programs out 
there that are designed for video DOT that are HIPAA approved that more and 
more of us are using. That is out there. It includes using the patient's own 
phone, an app. I think we're going to see more and more of this. Just to finish 
out, we use other people other than healthcare personnel in the DOT? The 
answer is yes. There has been studies. 

As long as there's only both the patient is trained in video DOT. The staff who 
review their video DOT and then lastly, if you're going to step out from the 
health pharmacy, make sure they understand what is expected of them exactly 
to count it as a DOT. Because of this, the constraint of time, what I'd like to do is 
just end by saying, I want to remind you that this is relatively new. The studies 
have been done have really shown a lot of effective use. We're still learning at 
this point. We're learning about 3HP. We're learning about process that I 
believe is alluded to by Andrey. If you need to be shorter and shorter process. I 
said before, I was discouraged. This is a time of encouragement for LTBI. 

We have mutual diagnosis that show that it may be more specific. We have 
better tools now to complete it. Remember, the new mantra is the decision to 
test is the decision to treat and complete. I want to thank all of you for sharing 
your experiences and continue to share your experience. We're all in this 
together. Happy Holidays to you and your family. Neela, it's back to you. Thanks. 

Dr. Neela G.: Thanks so much, Dave. Much appreciated. We have about 10 minutes left in this 
webinar. We have about 10 questions I tried to answer. There's been a flood of 
enthusiasm and activity here in the chat box. I tried to knock off some but I 
think it'll be great if I give you guys about a minute to answer per question. We 
can try to get through as many as we can. The first tier I think is for both of our 
Dave's. What would you see as the biggest contraindication of starting 3HP 
treatment for a patient who's been determined got LTBI just from a simple 
messaging standpoint. I know you all have gone through a whole lot of nuances.

Every patient obviously has their own individual things that have to be thought 
about. Maybe broadly what you see is the biggest thing to stay away from 3HP?

Dr. David A.: Dave, you want to answer that?

Dr. David G.: Certainly, the antiretroviral therapy that would be contraindicated with 
Rifamycin. Of course, anybody with a history of hypersensitivity to Rifamycin or 
Isoniazid. I don't think it's the best regimen for patients who have moderate to 
severe hepatic disease. I think there are better approaches for that. Of course, 
the live list of drug interactions that would be contraindicated for Rifamycin 
administration. Dave, can you think of anything else? 

Dr. David A.: Yeah. 
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Dr. Neela G.: Before you go there, I was just going to jump in real quick because I know with 
the HIV comment, I just wanted to alert folks that for the most up to date drug 
interactions, a good resource is the aidsinfo.nih.gov. Just as Dr. Griffith alluded 
to, patients on some antiretroviral and some of the newer agents you guys will 
see of course, Elvitegravir, Raltegravir, Bictegravir, all those are currently 
recommended to not co-administer with Rifapentine. Sorry, Dave Ashkin. Go 
ahead. 

Dr. David A.: No, no. I agree with you. I understand. Where they maybe interactions just with 
pregnant women. Obviously, there's really not a lot of data to support some 
pregnant women. I agree with Dave a lot. 

Dr. Neela G.: That's great. That knocks off another question because we had a question about 
3HP and pregnancy. Thank you for answering that one. There's a question I 
think this will be for Dave Griffith. I think we topped the question you had asked 
about the rate of flu-like syndrome compared between 3HP and four months 
Rifampin. Did your data cover that comparison?

Dr. David G.: It wasn't reported very much in study by Menzies. I think the flu-like syndrome 
is considerably more common with 3HP. Compared to daily Rifampin but it's still 
unusual. It was an uncommon occurrence even with 3HP. Neela, is it okay if I 
cover a question I just glossed over during the presentation?

Dr. Neela G.: Please. Please, go ahead. 

Dr. David G.: Okay. I think a lot of people, there's always a question is if somebody had an 
adverse event with 3HP and interrupted and you start another therapy, how 
much credit does a patient get for the treatment that they've had with 3HP? Of 
course, with much of what we talked about, there's not much data there. My 
inclination and I would like to hear from Dave and Andrey, frankly I think if 
someone had a month or less of 3HP, I would start over. If somebody's two 
months into 3HP. They're two thirds of the way through, I would be inclined to 
give them if you will two thirds credit for completion of therapy with another 
regimen. Dave, Andrey, what do you think? 

Dr. Neela G.: While you guys are getting thoughts together, Linda, can you put up the slide 
from Dr. Ashkin on treatment interruptions? Because I know that's-

Dr. David A.: Yeah. No. I appreciate it. It's true. I agree with this to an extent. That's a lot of it 
today. I think it was really what comes down to as a person. I have to be honest 
with you as I have some really immunosuppresed. I have stop therapy. I need to 
make sure that person really completed therapy. I probably would have a less of 
a tolerance or less of an initiative to give credit. I've got to make sure that 
person really completes. We have somebody who is relatively immuno 
competent. I think what it comes down to but I think that there's two different 
questions here. One is what if we do it with a person who had to stop therapy 
because of side effects? Do we start that and probably complete it? 
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When we talk about completion of 3HP, I want to make this point. The studies 
look at even though it's 12 doses of 3HP all they consider to be a completed 
regimen was 11 doses within a 16-week period. Let me say that again. 11 doses 
within a 16-week period. I knew what they said before which is that the 
responsibility the action wasn't really half bad. You feel it's one we start. I think 
we should restart. Like Dave said, naturally, you have a really severe reaction. If 
you investigate it and the clinician felt and they did not want to restart it, then I 
think you have to go back with the patient yet. What are the risk factors? Why 
did you treat this person? Again, in my opinion, I think you need to guarantee 
they get the full regimen. 

Again, I agree with Dave that if it's not immunosuppresed, I think you should be 
talking about percentages. Meaning if they got let's say four doses of 3HP, that 
would be 33%. You might be able to instead of giving four months of Rifampin, 
maybe give three months. I want to emphasize that came from the Easter 
Bunny and Santa Claus. Let's just say that just like them, it may be hard to 
prove. Dave, you agree?

Dr. Neela G.: There are many, many questions. I think what we will try to do is do some 
aggregate responses to some of these questions and send out to participants. In 
the remaining minutes, there is one that would be nice maybe to hear you all 
philosophical answer to. Where someone asked with the 3HP regimen, if we're 
switching over to self-administered therapy, they're asking how do we monitor 
patient compliance? Should we get some labs? Should we get we can trust labs 
to look for presence of the medication in the blood? 

Dr. David A.: Yeah. Just on behalf of Chuck, I don't think we can trust labs is a really great way 
to monitor adherence. Because it's really a point in time. All I can tell you is on 
that day, that person took their meds. It doesn't say they figured all the others. 
On that day, they took their meds or not. They not even be that they took their 
meds or absorb issues. It's a little hard. I think this is where you're stuck again 
just like anything else. Right now, there are technologies out there but they're 
not really ready for primetime yet. Where you can actually tell the person open 
the cap. New technology that you can actually tell if the pill has stomach acid. 
They're not ready. 

I think at the end of the day you really back to your best guess. Did they come 
back and get a refill? Maybe we should be giving one month supply to these 
cases. If they don't come back to do the medication. Lastly, I do think there's a 
role for other things, which is text messaging, video DOT. They can be done. I 
think we'll be seeing more of it. I do want to remind everybody. Even if you do 
DOT, remember you can't follow that person around. Even if you do DOT, 
there's a chance that after you leave, they're spitting it out. I do want to say 
this. Some issues of adherence but you could try to help them. Dave, you agree 
or disagree or Neela?

Dr. David G.: I agree, Dave. 
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Dr. Neela G.: Go ahead, Dave. 

Dr. David G.: No. I was just saying. I agree with Dave. Video DOT I think is fine but patients 
can always defeat you. 

Dr. David A.: Is this being recorded, Neela? I just want to keep that little sound byte right 
there where he said he agrees with me. Can I get that?

Dr. Neela G.: With that, what we're going to do, like I said, we're going to try and address 
some of these questions and send out to the group. There's really a lot of 
fantastic questions here that we just don't have time to answer. I want to close 
also by letting folks know that at the end of the presentation, your PDF slides, 
there are a couple of slides about further LTBI resources. Some are through CDC 
here. You can order those online and get some free hard copies. You can peruse 
the website. Some of the questions you all have raised are addressed there. 
There's also some nice resources through the Centers of Excellence. I just want 
to give a heartfelt thank you to all of our speakers today and for all of you who 
joined. 

There's been over 500 participants coming in and out of the webinar. We know 
there's a lot of interest. Please share what you've learned with your friends. 
Continue the conversation. Hopefully, we will be talking with you again soon. 
Thank you so much. 
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