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Slide 1
Nisha Ahamed:	Hi, my name is Nisha Ahamed.  Welcome to the Global Tuberculosis Institute Medical Update Webinar.  This day’s webinar is “Head to Toe: Case Studies of the Pulmonary Tuberculosis.” Now, I'm going to turn the webinar over to Dr. Lardizabal.

Slide 2
Alfred Lardizabal:	Hi.  Good afternoon, and welcome to our series of medical update webinars.  My name is Alfred Lardizabal.  I'm the associate director here at the New Jersey Medical School Global TB Institute.

	As Nisha mentioned, today’s webinar is entitled “Head to Toe: Case Studies in Extra-Pulmonary TB.”  The objectives of this afternoon’s seminar can be seen on this slide.  

Slide 3	Our faculty today are doctors Elizabeth Talbot, Dr. Lynn Sosa, Dr. Michelle Paulson, and Dr. Dana Kissner.

	
Slide 4	This conference will consist of four case studies.  After this introduction, and some housekeeping details, Dr. Talbot will present a case of TB lymphadenitis, Dr. Sosa will take us through a presentation of two cases of genitourinary TB, and Dr. Paulson will lead us through a case study of TB of the CNS and the peritoneum.  Finally, Dr. Kissner will close the case with a case of TB involving the bones.

	
Slide 5	At this link, you will find references – reference materials about extra-pulmonary slides of today’s presentation.

	
Slide 6	I'm going to just give the floor to Dr. Elizabeth Talbot who will discuss lymphadenitis.  Dr. Talbot is associate professor at Dartmouth Medical School in New Hampshire, and a medical scientist for FIND Diagnostics in Geneva.  Elizabeth?

Elizabeth Talbot:	All right, well, I'm grateful for the opportunity to present in spite of a nervous quiver in my voice.  It is inevitable, but I know that although I can't see you, there are a lot of friendly faces and trusted colleagues in the audience.  So, I hope you'll find interest in the case that I've taken care of this winter of TB lymphadenitis.

	
Slide 7	This patient presented through routine care in his rheumatology office.  So, in September of 2011, 80 year-old male, Caucasian, who was managed variably on 20 to 60 mg of prednisone for biopsy-negative giant cell arteritis, was seen in rheumatology with a new complaint of having had six weeks of visibly and palpable, enlarging, non-tender cervical and supraclavicular lymphadenopathy.

	He documented a greater-than-10 pound weight loss, had severe debilitating fatigue, and gave a classic textbook story for drenching night sweats where he had to change his sheets and pajamas up to twice a night for these weeks.  His review of systems was otherwise negative.  He had a chronic, productive throat clearing, but it was clearly not a cough.

	
Slide 8	His social history that’s relevant to this case is that he was a married, retired neurologist.  He spent his healthcare career in Boston.  He did not have a known TB exposure there, but has taken many international trips to provide medical education abroad.  This has consisted of lectures in clinical settings, rounding on patients as well.

	These settings were Africa, Southeast Asia, South America, but never to areas of very high drug resistance such as the former Soviet Union.  He had, in the course of his medical career, repeated negative tuberculin skin tests.  Otherwise, with regards to habit, he is a remote heavy smoker, did not use recreational drugs, but did enjoy moderate alcohol on a daily basis.

	
Slide 9	His rheumatologist, of course, examined him, found him to be afebrile, and very anxious with his knowledge of what this differential might represent.  Through the review of his medical records, there was a confirmed 15-pound weight loss, in fact, over the year.  And indeed, he had non-tender, mobile, anterior cervical and supraclavicular lymph nodes that were estimated by exam to be at least two centimeters.

	His lungs were clear to auscultation.  On laboratory exam, his white count was in the normal range with a normal differential.  His ESR was very high, which is actually typical for him with his giant cell arteritis.  His LFTs were normal.  And an HIV test was done which was negative.

	
Slide 10	His chest x-ray showed prominent widened mediastinum. So, the radiologist suggested that there might be a small right apical lung nodule.  And in my internet version of this x-ray, I didn't see it, nor did I see it in real life.  


Slide 11	Not surprisingly, this was followed quickly with a CT scan.  And this confirmed extensive necrotic lymphadenopathy in the neck, in the supraclavicular, but also in the superior mediastinal region.  And some were measured as great as five centimeters. He also did have a small, less than one centimeter right apical lung nodule.  


Slide 12	It’s not presented as an unknown, of course.  And I imagine you would also be grappling with the same differential diagnosis of malignancy versus sarcoid, or relevant to this, of course, is mycobacterial disease.  

	He had a QuantiFERON Gold IGRA done in spite of that long history of negative tuberculin skin tests.  And interestingly, it was a strong positive.  He was referred into the infectious disease clinic, into my own clinic, and in the meantime, underwent excisional biopsy of a right cervical lymph node.

	Routine gram stain and culture were negative.  Fungal smear was negative, as with the culture.  And the AFB smear was negative.  Of course, the mycobacterial culture was pending at the time that I saw him.  And I also had the benefit of knowing that the flow cytology showed no B or T cell clonality.

	So, the architecture, really, was not consistent with lymphoma, which was feared.  And the pathology also showed necrotizing granulomas.  

Slide 13	So, I saw him and confirmed his history, and we had much discussion between the PCP, the rheumatologist and myself with regards to whether we should embark on empiric TB treatment.  And I did advocate, based on the pathology, his travel history, and his consistent symptoms with the other diseases ruled out.

	The patient declined.  With long and informed discussion, he elected to wait for the culture, and really had a fairly miserable course of continued fever, weight loss, and fatigue.  The excision site healed well.  And then at day 23, the AFB culture was positive, which probed for TB complex.  He was begun at that time on typical four-drug therapy with INH, rifampin, PZA, and ethambutol.

	
Slide 14	So, to step back a moment and review TB lymphadenopathy epidemiology, it’s fairly common.  It’s 20 percent of all TB in the U.S.  It’s extra-pulmonary with lymphadenopathy representing 30 percent of extra-pulmonary.  Said a different way, 8.5 percent of all U.S. TB is lymphadenopathy.  And this syndrome represents reactivation at a site which was seeded hematogenously during primary TB.

	The epidemiology used to be a peak age in children.  But for various societal reasons, this is now within an age group of 30 to 40 year-olds.  It’s interesting that there’s a clear female to male predilection, which is in contrast to standard pulmonary TB where male is slightly predominant.  And as most forms of extra-pulmonary disease, HIV, infection is over-represented in this syndrome.

	It is often an interesting feature that Asians appear to be more susceptible to this manifestation of TB.  And it’s speculated that it’s perhaps based on dietary consumption, maybe genetics, or the strain of BCG that’s used.

	But it’s speculative, and not known.  So, you see, it's not really fair to present this case as a TB lymphadenopathy example because CD epidemiology is really in contrast to who this patient was.  He is not in the appropriate age, he is male, he is not HIV infected, and he is Caucasian.  

Slide 15	There is a very nice review by my colleagues at Dartmouth, Fontanilla and Ford von Reyn have reviewed the literature on TB lymphadenitis, and it’s shown here confirming some of the bullets on the previous slide.  But I do recommend that for your reading hence the ID in 2011.

	
Slide 16	So, the typical presentation, also reviewed in that paper and elsewhere, is that it is most common in isolated chronic, non-tender lymph node.  Typically, it’s described as a firm, discreet mass, or matted nodes fixed to surrounding structures.  The overlying skin may be, but is not always, indurated. And it’s uncommon to identify fluctulance or draining sinuses associated with these lymph nodes. 

	The most common site is cervical, so we’ll start patient falls there.  And the unilateral mass is often in the anterior-posterior cervical triangles.  Bilateral diseases are non-common.  Our patient has that.  And multiple nodes may be involved, which he did.  Differential of the apparent is nontuberculosis mycobacteria, other constant infections such as fungus, sarcoid, and neoplasm.

	
Slide 17	I'm very interested in diagnostics for TB, working with FIND as I do.  So, I've reproduced the table from the review article I've referenced to show what we do know from the literature, and the studies shown on the left column with regards to how sensitive culture likely is, smear appearance on pathology.

	The GI and that fourth column stands for granulomatous inflammation, the combination of culture and granulomatous inflammation, or the use of the newer nucleic acid amplification tests.  So perhaps just in summary, fine needle aspiration is emerging as an important way of diagnosing this disease, but it does appear to be less sensitive than excisional biopsy.  It’s quoted in summary as approximately 50 percent sensitive, yet 100 percent specific.

	Combining both, cytology and microbiology, can increase sensitivity into the 90s.  One of the more important questions that I have, although I won't answer here, is when is it more appropriate to excise versus aspirate?  I didn’t find much on that.  So, if anyone feels themselves an expert and can clarify this for us, I hope you'll put your E-hand up quickly.

	But I think it’s very common within TB clinical circles to be concerned about using fine needle aspiration for the purpose of generating or creating a fistulous tract.  I did not find statistics on how common that happens, but I'm certainly aware of that concern out there.  In this case, excisional biopsy was appropriate because we needed architecture given the chief differential diagnosis of malignancy.

	I’m also under the impression that nucleic acid amplification tests are under-utilized, Gene Expert, the automated nucleic acid amplification test is under testing, and it looks like it will be a very nice way for settings where TB is endemic and an epidemic to make this diagnosis efficiently.

	
Slide 18	So, back to the patient, it’s an unfortunate title which suggests there will be more than one complication coming.  But this is the primary complication that we encountered.  It did illustrate an important feature of TB lymphadenitis.  So, just the two weeks into his four-drug therapy, it was clear that he was much worse.

	He had fatigue that was 18 hours a day in bed, and anorexia with continued weight loss, and night sweats.  So, this was a great disappointment for him and his wife who thought that getting on the right treatment would reverse these debilitating symptoms.  It became so severe that he reported in the emergency department where he was found to be in a new atrial fibrillation.

	This was the first time this has happened.  He had no previous cardiac history.  He underwent trans-thoracic echocardiogram which showed moderate pericardial effusion.  There was a right atrial inversion, and there was impaired right ventricular filling.  But ejection fraction was preserved, and there was no tamponade.

	He underwent drainage for both therapy and diagnosis.  So we drained out 500 ml of serosanguinous fluid which was, on first exam, smear-negative.  It was also, eventually, culture-negative.  Although we tried to get PCR done on it, this wasn’t possible through our laboratory.

	So, this slide stands as an unanswered question for us.  Unfortunately, I am not aware – I don't know whether this represented pericardial TB, or I think, more likely perhaps, paradoxical inflammatory reaction, which is somewhat common for lymphadenopathy with TB.

	
Slide 19	So, sometimes called paradoxical upgrading reactions, or PUR, I'm not sure if people say “pure,” these are enlarging, or new lymph nodes, ten days or more into therapy thought to be due to a big bolus of the new mycobacterial antigen exposure to the immune system.  So, his timing was quite right for this.  And in fact, it is relatively common.  I thought figures of 12 percent in an HIV-mixed population, and 20 percent to 30 percent of those who are HIV-negative, which is perhaps intuitive given that those who have more functional immune systems are better able to amount this immune complication.

	A median onset is shown in one series to be 46 days, but a pretty big range; 21 to 139 in this one series.  Resolution was slow.  So, looking at this data was discouraging for the patient.  But resolution might be out nearly four months, and there’s a controversial role of steroids for this.

	
Slide 20	Not knowing whether there were actual bacteria in his pericardial space, we approached the question of whether corticosteroids would themselves be indicated for what might be TB pericarditis.  So, there is a somewhat old now review, systematic review, of randomized control trials which showed a non-statistically significant survival benefit.  

	And I think this data has not been, itself, significantly produced in other fashion.  But in this new series, again, there seems to be a small benefit for survival, but this is repeatedly statistically non-significant.

	And then, with regards to measurement of other outcomes relevant in TB pericarditis, there was no effect of steroids on reaccumulation of effusion, that is need for repeated taps, or progression to constrictive pericarditis.

	
Slide 21	The second complication once his pericardial lymph nodes were recovering were that within four weeks of drug therapy, he developed rash.  He’s still, you know, calling very frequently with fatigue and anorexia.  But it does seem that the symptoms were getting better.  We had information that the isolate was fully susceptible, so we discontinued INH with some improvement in the fatigue and rash.

	
Slide 22	He was able to transition to a continuation phase with ethambutol and rifampin, and we intend six months of total therapy.  Given our review of treatments of this syndrome shows that there’s probably no difference in relapse rates between six and nine months of therapy.  So, we have some remaining questions, of course.  

	I have alluded to the big one which was if there is a strong suspicion for TB lymphadenitis whether it is in fact dangerous to try a fine needle aspirate for the concern – perhaps theoretical concern -- of creating fistulous tracts.

	The unusual epi that this patient presented us with, and the nature of his pericardial disease, and again the use of steroids was problematic for this patient who otherwise, I hope, illustrates some typical features of long known disease of TB lymphadenitis.  

Slide 23	So, I think that’s all I have for you.  And you said there might be time for one or two questions, or I have I gone over?

Alfred Lardizabal:	No.  Thank you very much, Elizabeth, but I think we have – we have – before we move to the next case, we have time for one or two questions.  So, if I can just clarify, this patient did not receive steroids.

Elizabeth Talbot:	Well, he did.  He did in fact.  And part of that was based on the decision he had been maintained chronically on steroids for his rheumatologic disease.  So …

Alfred Lardizabal:	OK.

Elizabeth Talbot:  … his ESR went up pretty dramatically during his first hospitalization.

Alfred Lardizabal:	Yes.

Elizabeth Talbot:	And it was elected to bump the steroids to cover the bases of his rheumatologic disease, and also the possibility that his pericardium would recover quicker.

Alfred Lardizabal:	And did that recover, the pericardial disease?

Elizabeth Talbot:	Yes, I think he was hospitalized for ten days, and made a steady recovery that did not require repeated tap.

Alfred Lardizabal:	OK.  We have one question or comment from Dr. McDonald here.  Go ahead.  Go ahead.

Reynard McDonald:	I have a question with respect to the aspiration of the pericardial fluid.  Did you do a partial pericardiectomy, or did you just drain the fluid without moving – removing very much of the pericardium?

Elizabeth Talbot:	It’s the latter.  It was really a clean tap without disruption of the pericardium.

Reynard McDonald:	OK.  Our tendency here has been to follow up pretty much what occurred there, to use a fine needle and do an aspiration, or even to do a wide – make a wider incision and continue to drain the fluid.  We have not had problems with persistent fistulous tract formation when we have tapped these patients either by needle or by surgical intervention.  

	I've always heard that one should be cautious about that, but that has not been a problem in our experience here at the Global TB Institute.

Alfred Lardizabal:	Thank you Dr. McDonald.  Are there any other comments on this particular case?  Anybody listening who has a question or clarifications?  Lee.  Go ahead.

Lee Reichman:	I would say thank you, Elizabeth.  Question is, this guy didn’t want to take medicines for four weeks, and – or six weeks since you’ve gotten your bacteriology back.  Do you think that had any responsibility for these weird complications?

Elizabeth Talbot:	We postulate that this was an abundant immune reaction, and I don't think there would have been any advantage/disadvantage to starting treatment then, or the 23 days into the course.  Are you imagining that, Lee?

Lee Reichman:	Yes, I think so too.  But, you know, the corollary of that is that it doesn’t matter when we treat.  You know, we could take six months, and he wouldn’t be feeling well, but you know...

Elizabeth Talbot:	Yes.  So, I did show you my cards that I was – I was encouraging him to begin treatment.  It seemed as though that stars were aligning without the culture and that this was what this was going to wind up being, and treating sooner is better.  But he surprised us with wanting to wait for confirmation.  So, I really don't – haven’t thought too much about whether the 23 delay – 23-day delay had rendered his course more rocky.

	But I will give that some thought, and think the ways through this now.  But it was a rocky course.

Alfred Lardizabal:	Actually, come to think of it – well, in your – in your opinion, was the pericardial involvement part of the PUR?  Or was that the TB pericarditis per se?

Elizabeth Talbot:	That is a – that’s that long question as well.  I don't know, and we can't get around it for a bit.  But I suppose if you imagine that there’s an abundant inflammatory reaction where the mycobacteria are being affected by treatment, it then follows that there probably were mycobacteria there.

Alfred Lardizabal:	Right.

Elizabeth Talbot:	The primary problem was impaired drainage from the few mycobacteria, but something happened.  It's just too coincidental ten days in the treatment.  Before …

Alfred Lardizabal:	Can we begin a – sorry.  Go ahead.

Elizabeth Talbot:  … well, no, I'm very curious to hear what others think about that.

Alfred Lardizabal:	Yes, I think that the – because it happened very early on, it’s probably more TB-related than …

Elizabeth Talbot:	Yes.

Alfred Lardizabal:  … the constitution-related – as you had in one of your slides, these upgrading reactions occur more than a month after treatment is started.  So …

Elizabeth Talbot:	Yes.

Alfred Lardizabal:  … it could be related to the TB infection itself since we waited a little while.

Elizabeth Talbot:	Yes.

Alfred Lardizabal:	Any other questions or comments?

Dana Kissner:	I have a question, this is Dana Kissner.

Alfred Lardizabal:	Yes, go ahead.

Dana Kissner:	Do you have time for another question?  

Alfred Lardizabal:	Yes …

Dana Kissner: Did you do sputum cultures for TB?

Elizabeth Talbot:	Yes.

Dana Kissner:	And they were negative?

Elizabeth Talbot:	We were unable to get sputum, so I decided …

Dana Kissner:	OK.

Elizabeth Talbot:  … not to subject him to a bronchoscopy.

Dana Kissner:	Thanks.  What would he – I'm sorry.

Elizabeth Talbot:	I just want to make sure that it’s clear that we tried.  You know, we actually saline induced him as well, and we just couldn’t get a good specimen.  So, we took that as good news, and there was no change on the x-ray over time as well.

Dana Kissner:	So, what was he going to do if you didn’t get a positive culture from the lymph nodes?  Was he going to refuse therapy after that?

Elizabeth Talbot:	I foreshadowed that with him, and said that I would be inclined at any time he changed his mind to start treatment.  But at the end of a negative culture, we would still give him an empiric therapy because his symptoms were so severe and there would have been no alternate diagnosis.

Dana Kissner:	Yes.

Elizabeth Talbot:	I think he would have done that.

Dana Kissner:	Yes, I think that’s you know, so frequently a problem because treatment of tuberculosis without bacteriologic proof is very legitimate.

Elizabeth Talbot:	Yes.

Dana Kissner:	And I like to encourage our residents here not to use the word empiric. That you’ve got a lot of clinical evidence that you’ve got tuberculosis ...

Elizabeth Talbot:	Yes.

Dana Kissner:  … and treatment is necessary even without bacteriologic proof.

Elizabeth Talbot:	Yes, that’s a great point.  Yes.

Alfred Lardizabal:	OK.  Well, thanks Dana.  And again, thank you Elizabeth for your presentation.  We’ll – we have some time at the end for all the panelists to be available for questions.  So, we’ll be answering those questions on – from the computers as well as from the phone lines at the end of the webinar.

	
Slide 24	So we’ll move on to the second case study.  This will be presented by Dr. Lynn Sosa who is the deputy state epidemiologist for the Connecticut Department of Public Health.  And she will be discussing a few cases involving the genitourinary tract.  Lynn?

Lynn Sosa:	All right, can you hear – can you hear me?

Alfred Lardizabal:	Yes we can.

Lynn Sosa:	OK, great.  Well, thanks for having me.  And I just want to talk about two cases that happened in 2010, pretty close to each other.  

Slide 25	So, my objectives are basically to talk about two cases of potential TB associated with miscarriage.  I'll review a little bit about female genitourinary TB, and then talk about some of the issues that came up with these cases particularly about ruling out TB especially – even when we’re talking about extra-pulmonary TB which I think we've already started talking about. So, this first case actually started in January of 2010.  

Slide 26	The patient was a 33 year-old woman who had immigrated from Bangladesh in 2006.  She was G2P1 at that time, did have a young child at home, and appropriately had a TB screening done based on her history of being from a high risk country done at the beginning of her second trimester.  And her IGRA was positive.

	And by the patient reports, she did – she did have a chest x-ray ordered, and she did go to have it done but the radiologist at the facility told her that she should wait to have it done until after she – after she delivered her baby.  So, she did not have the chest x-ray at that time.  Unfortunately, in February of 2010, she was admitted with a vaginal bleeding at 21 weeks gestation, and she did have a miscarriage.

	
Slide 27	Now, at this point, the health department did not know anything about this patient.  And we were fortunate that OB/GYN did have the foresight the foresight to send the placenta for pathology.  So, in April of 2010, the placenta comes back as AFB-negative but a TB culture-positive.  

	
Slide 28	However, the patient now has a cough, and was admitted to the hospital where she had a chest x-ray that showed a milliary pattern.  And she was, at this point, started on anti-TB therapy of four drugs. 

Slide 29	So, that was in April of 2010.  And in that same year, we had a second case present of a 34 year-old physician who had immigrated from India in 1994.  By history, I don't believe we had a documented (TSD), but by history, the patient did have a positive skin test and had a negative chest x-ray, the last that we knew, in 2003 as part of her employment.  She works at a hospital in Connecticut.

	However, she had never been treated for latent TB infection, and she was, at this point, G1P0, however, did have a history of fertility issues and had spent many years trying to conceive a child.  

Slide 30	So in May of 2010, this is, again, after we not know about the patient yet, but in hindsight the patient did have cough, fever, and night sweats.  However, she did not pursue medical attention at that time.


Slide 31	So, we learned about the patient in August of 2010 where she was admitted at 16 weeks gestation with abdominal pain, and unfortunately, she also miscarried the child.  Now at this point, she also had a chest x-ray with a miliary pattern consistent with TB.  And eventually, she went on to have sputums that were smear-negative and culture-positive.

	
Slide 32	And in this situation, they also sent the placenta for pathology which showed necrotic gestational endometrium, and it was also smear-negative, but they did a PCR that was positive for tuberculosis.  So, these were two very unusual cases for us.  And certainly, female genitourinary tuberculosis is a rare manifestation of TB disease.  

Slide 33	It often involves the fallopian tube as well as the endometrium. And even though this is not really – probably not an important cause of infertility in the United States per se, it certainly an important cause of infertility worldwide with estimates ranging anywhere from a cause of infertility between 1 percent to 17 percent. Now, other symptoms of genitourinary TB in women can include chronic pelvic pain, menstrual irregularities, and abdominal masses.  

Slide 34	So, there was a recent review article about genitourinary TB in women in Postgraduate Medicine, and you'd probably think that’s not, you know, a premiere TB journal.  However, I think what that points out is that this is really an issue that we don't necessarily think about so much in the United States especially – unless we kind of see these occasional cases.

	Certainly for Connecticut, the fact that we saw two, not only in the same year, but within a few months of each other was extremely rare.  And who knows when we’ll see those cases again.  But I think it’s important that we think about this particular type of TB especially as, certainly, we all are seeing more and more of our TB patients who are not from the United States.

	So, in this particular article where they reviewed this particular issue, they did actually go back and look at other articles where they had looked at basic reviews of TB as a cause of infertility.  So, you can see here that those articles range from being very old, to – from the 70’s to the early 2000’s, and you can just see the range of estimates that is the cause of infertility related to TB anywhere from 1 percent in the United States to as high as 17 percent in Africa.

Slide 35	And then here, based also in that same article, just kind of looking at when TB of the genitourinary tract was confirmed and was resulting in infertility, what part of the genital tract was affected.  And again, most of the time, we’re looking at tubal involvement, but there's also pelvic adhesions, as well as endometrial TB.  And you can just see here, kind of, all the different areas that are – that are likely to be affected.

	
Slide 36	So, genitourinary TB is treated pretty much the same as regular pulmonary TB with the standard four-drug regimen.  Certainly, when folks think about TB and pregnant women, the issue of using pyrazinamide often comes up, at least in the United States, because there has been historically concerned for adverse effects of PZA on the fetus, although that has not really been supported by experience.  Although, again, it’s mainly – we always talked about it, and I think a lot of times, PZA is not really used in the United States.

	However, PZA is recommended by the WHO and other international organizations.  In terms of treatment, six months is usually sufficient to the treatment of genitourinary TB.  And in general, surgery is not really needed unless there is a large tubal ovarian abscess.  

Slide 37	Now, really, the – kind of the thing that we’re trying to prevent, unfortunately, we weren’t able to prevent in this particular situations is, we’re trying to prevent the fetus from being born with congenital TB.

	And again, this is, fortunately, a very rare manifestation.  But, a lot of times, it’s really difficult to distinguish between infection-acquired after birth, versus infection that was acquired when the baby was in utero.  And transmission in utero can occur two ways.  One way is through hematogenous spread through the umbilical vein to the fetal liver.  And then the second way is through ingestion or aspiration of infected amniotic fluid.

	I think the other thing to point out is that even though in this case the women were clearly symptomatic and both had pulmonary TB at the time of their diagnosis, mothers are often asymptomatic.  And I don't know that there is a – in this particular situation, it’s hard to say, is the woman – is the mother going to present before the baby, or is the baby going to be, kind of, the herald of TB in the mother.  And I don't think that there is a particular dogma related to that particular issue.

	
Slide 38	So, again, congenital TB in infants also can be difficult to diagnose because the symptoms are – can be non-specific.  Certainly, TB in kids – or babies especially, presents differently than in adults.  However, in the early 90’s, there was a number of U.S. congenital TB by Cantwell et al. and basically, they kind of came up with a criteria that if one of these criteria were proven, then it would be more likely that the baby was likely to have congenital TB versus TB acquired after the baby was born.  

	And that included a primary hepatic complex, or caseating granuloma on biopsy, proven TB infection of the placenta, or maternal genital tract TB and lesions infant in the first week of life.

	Obviously, congenital TB has a very high mortality rate whether the infant is treated or not, and it’s very important that once TB is suspected, that infants are treated as quickly as possible with the four drugs.  

Slide 39	So, I think the other issue that this brought up, both of these situations is, kind of, when should pregnant women be tested for TB.  

	And certainly, if there is concern with symptoms, certainly as this – as the second patient demonstrated, testing needs to occur as soon as possible, hopefully, to protect the unborn fetus.

	If we’re just talking about LTBI screening, it should, and is recommended, to be done early in the second trimester, essentially as our first patient had done.  

Slide 40	And the type of test that should be used, certainly, the skin test is valid and safe in pregnancies.  IGRAs are certainly being used a lot more.  There is limited data on their accuracy in pregnant women.

	I think, given that more and more people are using them, people are becoming a lot more comfortable with their use in this patient population.  

Slide 41	And then the other – the other issue that really came up in – with our first patient was this issue of chest x-rays in pregnant women.  And certainly, all pregnant patients who have a positive skin test or IGRA really need to have the chest x-ray.  And this can be done with abdominal shielding.

	And it doesn’t need to be delayed.  And clearly, in this case, this really highlighted the importance of finding TB as soon as possible because it has implications not only for infection control, but for the treatment of the mother and the unborn child.  

	And one thing I was just able to find is that the radiation  exposure of a chest x-ray is actually pretty low, and is actually ten times lower than the nine-month exposure to environmental backgrounds, and is really negligible – has a negligible risk to the fetus.

	And so, you know, certainly, any time a pregnant mother is confronted with the idea of having not just a chest x-ray but any kind of radiology, they get concerned because they want to protect the child and certainly, doctors have that same concern.  But I think when presented with this type of information, that really, there is not really a risk, and that the benefits certainly outweigh any possible risk.  I think most people would certainly accept that.

	So, basically, I think, unfortunately, these were two very kind of tragic cases in terms of their outcomes, but it really shows the importance of the risk of untreated TB being much less than actually treating TB in the mother and the fetus, and the importance of assessing pregnant women who have TB risk.  And clearly, skin tests as well as chest x-rays are safe in pregnancy.

	And certainly, at least in the second patient who had a known history of LTBI, perhaps we can’t say this for sure, but if she had been treated for her latent infection when she was first identified as having latent infection, then perhaps these subsequent events could have been prevented.  

Slide 43	So, thank you very much, and I'm happy to take any questions.

Alfred Lardizabal:	And thanks a lot, Lynn, for the concise presentation, and a very interesting case that Connecticut has been getting lately.  Any questions or comments from the audience?  I understand there are a few TB pediatricians on the line.  Maybe some people have had the same experience you’ve had before.

	George?  Do you have anything to add?  .

	We have a question from Dr. McDonald here.

Lynn Sosa:	OK.

Reynard McDonald:	Lynn, Ray McDonald here from the Global TB Institute.  We have had problems in the past managing patients like this with a hesitancy on the part of the obstetricians to allow patients to be exposed to radiation.  I think in this particular case a radiologist that was somewhat reticent about obtaining a chest x-ray.

Lynn Sosa:	Right.

Reynard McDonald:	Certainly, they indicated that, certainly, we have seen hesitancy on in some instances in going ahead and getting chest x-rays on patients like this.

Lynn Sosa:	Absolutely.  I think it's very common, and it was, I think, in hindsight – with our first patient, as you mentioned, it was the radiologist that said you shouldn’t get it, and I don't think that that patient actually ever went back to her OB/GYN and said, I never got this chest x-ray.  I don't think it was ever followed up on.  And then, you know – you know, a moth to six weeks later, she’s in the hospital, you know, with the – with the vaginal bleeding.

	So, it was certainly an unfortunate event.  In that case, it seemed like the OB/GYN was perfectly fine with getting the chest x-ray.  But then there was another barrier, you know, the radiologist saying, no, I'm not going to – we’re not going to do this right now.  So, that certainly indicates the need for a lot more education.

George McSherry:	Al?

Alfred Lardizabal:	Yes.  George, nice to hear you.

George McSherry:	Yes, I was trying to get un-muted there.

Alfred Lardizabal:	It’s actually – it’s actually simple.  You press pound-six.

George McSherry:	Yes, um, what would you like me to say?

Alfred Lardizabal:	I understand you had a similar group of patients over the past several years, and …

George McSherry: Yes.

Alfred Lardizabal:  … if you have some experience to share.

George McSherry:	Well, as Lynn mentioned, genitourinary tuberculosis in women is a major cause of infertility particularly in high-burden countries.  And we live in the modern age where travel is not a problem, and infertility can be bypassed by in vitro fertilization.  And we have identified and taken care of a series of five infants with congenital TB whose mothers underwent in vitro fertilization to become pregnant.

	And unfortunately,  two of the children were taken care of as newborns.  They generally become sick at about six weeks of age.  And one of them actually died.  The other four have survived and are doing very well.  But it's just something to keep in mind out there that man has found the way around mother nature’s way to, I guess, prevent pregnancy in situations where transmission might occur.

	The interesting pieces that was hit or miss -- screening for TB, I think, in several cases, the tuberculin skin tests were negative.  Interfering gamma release assays weren’t done.  And only in – I'd have to check, for sure, but it – I think in one of the cases was there pulmonary involvement only – and it was not substantial at all.  It was – I thought that was diagnosed late in pregnancy and thought to be just latent TB infection although the woman turned out to have a positive sputum culture.

	And I think Lynn, as you mentioned, it was – it was interesting because in several of the cases, it was the infants who were diagnosed first, and then there was some simultaneous things.  One of the mother – the women were asymptomatic before delivery.  Post delivery, one of the women had substantial vaginal bleeding, and that got everybody’s attention.  But before she was diagnosed, her twins were diagnosed.

	And I think that’s about what I have to say.  I don't know if that was helpful, but anyways …

Alfred Lardizabal:	Well, thanks George.  In your case, the mothers didn’t have simultaneous pulmonary TB, correct?  Or TB of the lungs at the same time?  Or they were – they were – most of ones we have seen here have been isolated to the GU tract, right?

George McSherry:	Yes.  Yes, it tends to be, as Lynn mentioned, it’s an asymptomatic condition, generally.  And I'm not sure – I think from looking at the literature, and– when Lynn looked more recently than I have is, I'm not sure TB screening was particularly effective when it was done.  So, in terms of skin testing, probably.

Lynn Sosa:	Yes, I think it’s hard to say.  I think a lot of the literature I saw, for obvious reasons, it’s coming from, you know, I think, the Indian continent and things like that where I don't really know how much screening they're doing.  They're certainly just reacting to how much disease burden they have.

George McSherry:	Sure.

Alfred Lardizabal:	All right.  Well, again, thanks Lynn.  And we’re going to have to move to the next case because we have two more to go.  And we’ll be available – we’ll be available for your questions at the end of the session.  So, thanks.

	
Slide 44	And for the next case, we have Dr. Michelle Paulson who is a physician with the Science Applications International Corporation-Frederick Incorporated, the National Institute of Health, the National Institute of Allergy and infectious Diseases in Maryland, and she’ll be discussing a complicated case involving an HIV-infected individual.  Michelle?

Michelle Paulson:	OK.  Thank you for inviting me to do this case presentation.  

Slide 45	So, this is the patient who was referred to the Washington D.C. Department of Health Chest Clinic.  And she is a 40 year-old woman who won a green card lottery, and immigrated from Ethiopia on October of 2010.

	She had previously worked as a lawyer while she was in Ethiopia, and she – her husband unfortunately passed away two years prior, and she came here to the U.S. with her five year-old son.  She had no significant past medical history, or any bad habits like alcohol, or tobacco, or drug use.  

	About one month after arriving in the U.S., she was admitted to the hospital over complaints of malaise, abdominal discomfort, shortness of breath and cough, with a reported 18-kilogram weight loss.  Although I'm not sure what timeframe that was over.

	And unfortunately, she was diagnosed with a new diagnosis of HIV infection with AIDS with a CD4 count of 10.  And she had a chest x-ray which I'll show you on the – on the next slide.  Incidentally, we have no record of her having a PPD or an IGRA done, and we also don't have any information about her immigration work-up prior to arrival.

Slide 46	So, this is the CAT scan she had.  As you see, I don't really need a pointer, but there’s a large right pleural effusion here.  And then over here, in the abdominal slices, you can see, in the spleen, there is a low density lesion as well as some ascites, and some necrotic nodes.  So, the radiologist read – formally read her CT scan as consistent with lymphoma.

	And so, she’s carried around this diagnosis.  And as the primary physician who saw her there was initially very concerned about malignancy, and sent of numerous tumor markers.  

Slide 47	So, because of this worry about malignancy, she underwent a retroperitoneal lymph node biopsy, and the pathology showed that there were intracellular acid-fast bacilli, but no caseous necrosis.  And the pathologist read this as suggestive of mycobacterium avium-intracellulare.

	And we actually don't have any information if it was actually sent for culture.  So, we don't know if that was actually confirmed.  She was started on ethambutol and azythromycin for possible MAI.  And at that point, she was discharged, actually, to hospice because her physician felt that she had end-stage AIDS, and was not salvageable, essentially.  And I think their working diagnosis at this point was MAI of the abdomen and lymphoma.

	And it doesn’t seem to me that TB was considered as a possibility.  She was not started on any clinical or empiric treatment.  So, unfortunately, she has a five year-old son, and she underwent some efforts to try to get him set up for adoption.

	
Slide 48	So, we actually don't hear about her until she had a thoracentesis for the right-sided pleural effusion while she was in the hospital.  And it was sent for acid-fast culture.  The smear was negative, but it was a culture positive, and eventually found out to be pansensitive TB.  But again, this is about six weeks after she was initially admitted to the hospital where she had a positive culture.

	And at this point, again, she is in hospice, and the particular hospice that she was at was a hospice geared towards advanced HIV patients.  And so because of that, she was immediately admitted to another hospital, although there was some reluctance on the part of the hospice given that she was in that situation.  But she would be at risk of infecting other patients or other staff should she be infectious.

	So, she was admitted to this hospital for sputums, and she had three of them where were both smear and culture-negative.  And she was started on RIPE therapy at that time, that is four-drug therapy.  And you'll see the discharge medicines there.

	She was again sent back to the hospice, but as we saw from the discharge summary there, she again carried around this diagnosis, an unwarranted diagnosis of lymphoma and MAI of the abdomen when she arrived there.  But then she was sent out the diagnosis of TB.  But they didn’t want to address her HIV infection, and felt that she was not salvageable.

	
Slide 49	So, when we saw her, she had significant nausea and vomiting, and she has had developed some hepatotoxicity.  Her bilirubin was a little over two times that of the normal, and she had dropped her platelet significantly.  She attributed her nausea and vomiting specifically to taking her TB medications, including the red one.

	And so, at that time, we did decide – because she wasn’t holding any of her medicines at the time, we did stop her rifampin, and substitute moxifloxacin.  Her symptoms did improve.  Her bilirubin went back to normal.  But as you'll see, her thrombocytopenia has never really improved.

	And, you know, we didn’t rechallenge her with rifampin, and that’s a whole another issue.  But she ends up just staying on moxifloxacin as a substitute.  So, our biggest concern now is, we could treat her TB, but we’re concerned that somebody should be treating her HIV infection.

Slide 50	So, coming here at the NIH, I know that there's a protocol specifically looking at immune reconstitution syndrome that she fit into, and has pretty loose inclusion criteria.  And so, her CD4 count, it had to be below 100, which seems to be a fit.  And she was drug naive.  And it’s really – it was an opportunity for the patient, especially within hospice, without insurance, to get comprehensive care.

	And I was also concerned that she was really at risk for immune reconstitution, so I thought this protocol fitted her well.  Given, at this point, I thought my working diagnosis for her was pleural TB as well as probable peritoneal TB.  We know that IRIS is more likely to be associated with disseminated TB.

Slide 51	So, as you can see, this is her CAT scan from early February of last year when she presented to the NIH.  And this was – in her abdomen, she has this string sign where there’s barely any contrast getting through the lumen of her transverse bowel, as well as some necrotic lymph nodes, some bowel edema.  She still has this residual loculated pleural effusion here.

	Of note, she was C. diff positive, so she has C. diff colitis as well, which could explain some of the bowel signs on her CAT scan, but it wouldn’t explain – she still had the splenic regions and necrotic nodes.  

Slide 52	So, she had complained of a little bit of (new) dizziness at one point.  And so, an MRI of her brain was done.  And incidentally, it found ring-enhancing lesion here in her left basal ganglia that was about one centimeter.

	There were also some smaller – three smaller lesions in the right parietal cortex, right pons, and left cerebral hemisphere shaded and shown here.  She had no other meningeal symptoms at the time.  And she did undergo CSF analysis.  Unfortunately, something happened, and CSF was not send for cell count, glucose and protein, and it couldn’t be added later because they'd used all the fluid for other things.

	And she had a horrible post-test headache, almost at the point where she needed a blood patch.  So, a repeat CSF analysis was not performed.  But they did do AFB sequencing and AFB culture which were both negative.  Incidentally, she was Toxo IgG-positive, so she was placed on empiric treatment for Toxoplasmosis.  So, that’s also in the differential for somebody with advanced HIV infection with ring-enhancing lesions in addition to intracranial tuberculoma.

	OK, so that brought me to a polling question.  So, would anyone here start steroids? And I realize there are no CSF chemistries to guide you.  So, what do you think?

Alfred Lardizabal:	Yes.  Well, we have a – we have about 30 seconds for the audience to put their answers in.  So, this was one month after TB therapy started.  She gets admitted under this IRIS protocol, and this is what you find.  Is that correct?

Michelle Paulson:	Correct.

Alfred Lardizabal:	And deterioration of her clinical status?

Michelle Paulson:	No, she had improved a little bit.  She was starting to show some gain – weight gain.

Alfred Lardizabal:	Yes, all right.  So – go ahead.

Michelle Paulson:	Go ahead.  She didn’t have fevers at this point.

Alfred Lardizabal:	OK.  All right, so up here on the polling slide, it looks like a majority of people would start steroids, 78 percent compared to 21 percent who would hold off steroids.  So, what did – what happened to this patient?

Michelle Paulson:	OK.  So, no steroids were actually started.  You know, in spite of the fact that there – we didn’t have evidence of true meningitis, and of course, it doesn't mean it wasn’t there.  It just wasn’t looked for because the counts weren’t sent.  But these lesions were relatively small.  And looking at the literature, I could find a whole lot of evidence on just intracranial tuberculomas with a benefit for steroid use alone.

	Obviously, with TB meningitis, there is good evidence with the decrease of mortality.  But I just wanted to get other people’s opinions, and I guess we could talk about that at the end.

Alfred Lardizabal:	Certainly.  

Slide 54
Michelle Paulson:	OK.  So, this shows a comparison of her MRI to the brain.  She imposed Toxo treatment, so this is about a little over a month after her Toxo treatment – empiric Toxo treatment.  And as you can see, her lesion really hasn’t changed.  And so, it’s thought that it’s not Toxo-related because you should see improvement after a couple of weeks of Toxo treatment.

	And so, her sulfadiazine and pyrimethamine were stopped.  And at this point, the working diagnosis is that this is intracranial tuberculoma.  

Slide 55	So as part of the protocol, she had to undergo some freezes and other evaluations prior to starting her antiretrovirals.  And so, about six weeks after her TB treatment was initiated, she began Tenofovir, FTC, and Efavirenz or Atripla.

	And as you can see, she started out, at this point, with the CD4 percent of 3 percent.  

Slide 56	This is an aside teaching point. So, because she’s on a protocol here, they want to optimize treatment.  And so, she did have drug levels sent of her TB medications, and these are drawn 2-3 hours post.  

	And as you can see, most of them are within range except her moxifloxacin level.  It was almost undetectable, which is very alarming considering she was not on rifampin.

	And so, her MAR was reviewed, and somehow it was missed that she had been given some magnesium as a one-time dose initially.  And then at the – they were giving it as they got her labs back.  And so, it wasn’t a standing dose, but it seems like every day she was getting some magnesium.  

	So, it wasn’t easily tracked in her MAR. So then her magnesium, because that can interfere with absorption of moxifloxacin, the time of administration was shifted appropriately, and a repeat moxi level was closer to target.

	And so, I just threw a slide in there because, again, normally, this was something that we would have been able to do if she were an outpatient at our clinic.  But it will be – therapeutic drug monitoring is mostly indicated for people how had treatment failure, or people who have drug resistance, and using second-line drugs, or people who have medical co-morbidity that could result in abnormal absorption.

	And so, that is – you could essentially argue that that is a concern with her, given that she had so much gastrointestinal pathology going on, and given that also with HIV, studies have shown that levels of drugs are lower although it hasn’t necessarily correlated with outcome or treatment failure.

	And so, about 49 days or seven weeks after she initiated her antiretroviral therapy, she presented with an increasing abdominal girth.  

Slide 58	And CAT scan showed increased ascites as well as some lung nodules.  She had a paracentesis, a large line paracentesis which was negative for acid-fast bacilli, and her – after her workup and excluding other etiologies on opportunistic infections, it was thought to be an IRIS manifestation.

	And so, she was started on a prednisone taper, and a standard prednisone taper that did appear as 40 mg for one week and going down by ten each week until you get to 20 mg every other day for ten days, and then 10 mg every other day for two weeks, and then she stopped.  So, it is over a couple of months to taper off steroids.  And even though the – this IRIS – initial IRIS reaction occurred 49 days after treatment, it’s not completely unheard of.  A lot of the literature out there says that it can be usually within two to four weeks after starting antiretrovirals for TB IRIS, but other studies have said even up to a couple of months, so then she would be in the range.

	And in a rare case, it has been reported that it may occur even several months and possibly even be recurrent up to four years after retroviral initiation.  And fortunately, her symptoms did improve on steroid therapy.  

Slide 59	As you see, these are her lab values throughout her treatment to that point.  

	It is interesting to note when she had this initial IRIS reaction in April, that both her platelet counts, which has remained suppressed, had rebounded to normal as well as she had a bump in her ALT.

	As far as her IRIS goes, her CD4 percent to that point had doubled.  Antiviral load had become suppressed as you'd expect.  

Slide 60	So, she was doing well until September when she again – she had symptoms.  And this time, it was nausea and vomiting, and she developed a more substantial hepatitis this time with an AST is 378, and elevated ALT as well.  Again, increasing pleural effusion, pulmonary nodules, and increased ascites.

	She underwent bronchoscopy and paracentesis, both which were negative for acid-fast bacilli.  This was again thought to be a recurrent IRIS.  And she was placed on the same taper as she had previously been on.  And as I mentioned, this is not unheard on in the literature to have multiple IRIS reactions even months apart.

Slide 61	And these are her laboratory values at the time.  Again, she had the hepatitis.  And interestingly, her platelets did go up again.  So, as you can see, she did improve after this steroid taper.  And here, in January, which is one of the most recent CD4 count, she had over-tripled her percentage of CD4 cells and her viral load has remained suppressed.  So, she was doing well in terms of her infection.

Slide 62	This is a repeat of her MRI of the brain.  Compared to the initial one that had been done on February of 2011 as compared to the one this year, and had shown near resolution, but just some residual calcification of the basal ganglia ring-enhancing lesion.  So, that really does suggest that this was an intracranial tuberculoma.  

Slide 63	So, just for follow-up, she has done well.

	She has developed some pancytopenia, so she had a recent bone marrow biopsy done.  The mycobacterial culture is pending, but there – it is positive for some small non-necrotizing granulomas.  At this time, I am wondering, actually if this is MAI now.

	But overall, clinically, she has done very well.  She has gained 30 pounds, and she is starting to work and take classes.  And she has regained custody of her son, and has moved into private housing in the hospice situation.

Slide 64	So, actually, I was going to focus on pleural tuberculosis.  Even though it is intimately associated with pulmonary tuberculosis, it is actually considered extra-pulmonary, and it the most second – second most common site of extra-pulmonary TB after lymph node TB.  

	One series in 2003 examined patients over 10 years in the U.S. and found that there are – in the database from CDC, there are about 3.9 percent cases had a major site listed as pleural tuberculosis.

	But in other case series, mostly from countries where TB is more endemic, the rates of pleural TB seems to be higher, even in the 20 percent range, especially where HIV infection is also more common.  Pleural tuberculosis is thought to be a rupture of tuberculosis antigen sent to the pleural space with the resulting inflammatory response, particularly TH1 interferon-gamma-driven inflammation.

	Patients often present with pulmonary symptoms, pleuritic chest pain.  In one series it’s reported 75 percent of patients as with cough, fever was 86 percent.  Interestingly, HIV patients were noted to be often less asymptomatic than non-HIV infected possibly because they cannot do the inflammatory response to have under these symptoms, as well as HIV-infected are more likely to have a pleural smear as well as pleural culture and pleural biopsy becoming positive.

	So, as far as diagnosis goes, it involves – one approach doing thoracentesis, especially if it's a large effusion, it may be the easiest way to start.  A majority of pleural effusions, 90 percent to 95 percent are unilateral without a preference for either the right or left side.  They're mostly exudative and lymphocytic, although early – in pleural TB, you can have a neutrophilic put on.

	The pH is in the 7.3-7.4 range, and it is considered almost quasi bacillary – it’s often hard to recover organism from pleural effusion.  The smears are positive and only less than 5 percent.  And culture positivity is variable, at least what I saw.  They were from 25 percent to 30 percent in one series, and I saw 24 percent to 58 percent in another series.  So, it’s not necessarily very high yield for culture confirmation.

	So, that often necessitates pleural biopsy to be done if you need further evidence of foreign treatment.  It can be done either by needle biopsy which is reported 80 percent sensitive when you spread the granulomas – but if you add a culture to that, it increases that by another 12 percent, and 92 percent sensitivity.  Or you can be more invasive if you needed to place a drain, or keep cortication, you could go to that, which has a much higher sensitivity just because you can get a lot more tissue.  But again, it’s much more invasive.

	Some sequelae of pleural tuberculosis can be residual pleural thickening or restrictive lung disease, and reabsorption, which I’ve read takes about six to 12 weeks although sometimes I definitely have to keep working to be much longer than that.  

Slide 65	So, this one was sent initially from the – from the hospital, and I'm not sure that I would have sent it anyway because I think there was ample evidence to warrant treatment for TB, but adenosine deaminase levels are often sent from pleural fluids, in part because the microbiology yield is so low from pleural fluid.

	So, it – the performance of the test is pretty good, and around 90 percent specificity and sensitivity.  And what it measures is – it’s an enzyme that converts adenosine into inosine, yielding ammonia.  And the commercial test is most widely level.  It’s the total ADA level.  But there are two isoforms, and the ADA2 is released from monocytes and macrophages, and is thought to be more related to the inflammatory reaction that you see with TB.

	It also showed similar performance in HIV-infected patients, though it could be something that could be used.  And the other question I wanted to address is steroids, specifically for the use in TB pleural effusion.  A Cochrane review addressed this in 2007.  It looked at six studies, and it found that there was no evidence that steroids improved mortality or residual fluid at eight weeks, or pleural adhesions.

	The only thing that it did improve was a quicker resolution to symptoms with less residual pleural thickening.  Only one of the studies was done exclusively in an HIV-positive person, and that actually showed a relative risk by using steroids of increasing the risk of Kaposi’s Sarcoma.  So, it could be even, you know, possibly detrimental in somebody who has AIDS.

Slide 66	And then the last thing I just wanted to address were the recent articles in the New England Journal in October that addressed the timing of antiretroviral therapy in tuberculosis treatment, particularly because this patient had two episodes of IRIS, and is essentially a big part of her treatment.  

	So, the first study of that second half if the SAPIT study, and basically looked at early treatments, and versus late – early treatment, meaning within the first four weeks of initiating TB treatment as compared with within the first four weeks of the continuation phase, or eight to 12 weeks in the TB treatment.

	And we basically found that there is no harm in waiting to treat the HIV infection until eight to 12 weeks of TB treatment.  But the caveat to that was that if your CD4 count was less than 50, when they substratified the patients, there was a mortality benefit.  However, it was associated with almost a five-time more likelihood of developing IRIS.

	Also, with these – with all of these studies, a majority of the patients were not extra-pulmonary patients.  In this particular study, they were all pulmonary-positive patients, but you could have extra-pulmonary as well, but you had to be pulmonary-positive.  And in each group, there was only ten extra-pulmonary patients in the early group, and nine in the later group.  So it is hard to – a little bit to extrapolate to our patient.

Slide 67	The second study is the ACTG study, which again was looking at similar groups.  This one instead of four weeks, was within two weeks of starting TB treatment as the early group.  The CD4 count – the median CD4 count was lower in this particular study.  But again, it had low enrollment – relatively low enrollment of extra-pulmonary disease.  There were some in the blood and a few – there were five pleural cases overall.

	And they basically found the same thing as the SAPIT study did. There wasn’t a huge advantage to starting treatment early unless you had a CD4 count less than 50, in which case it did improve mortality.  But again, it’s associated with the same risk of IRIS.

Slide 68	And the last study was the CAMELIA study.  It’s a Cambodian patient.  The median CD4 count was the lowest out of all three of the studies.  I think it was about 25.  And they did find benefit in starting TB treatment early, but – and I suspect in part, it’s because the CD4 median was so low that it transferred to other studies where the CD4 count was less than 50 showing a mortality benefit.

	The alarming thing from this particular study was that six people did die of TB IRIS.  So, that was something to consider.  So, for our patient, she did start six weeks into treatment, and that seems reasonable – a reasonable compromise.  

Slide 69	OK, so I'm happy to take any questions.

Slide 70	
Alfred Lardizabal:	Thanks Michelle.    We have time for, maybe, one question.  If the audience has a question, please press pound-six.  And while we’re waiting, I'm surprised that the first group of healthcare providers who took care of this patient basically gave up right away as if they were treating HIV in 1995, and …

Michelle Paulson:	I'm shocked.  But also, I can tell you, one of the summaries that I saw from the attending physician said that she could – she could go back to Ethiopia to get physically stronger and learn some English and then come back, or she could be referred to hospice.

Alfred Lardizabal:  … yes, so if not for the positive culture, she would probably have just died if it wasn't – it wasn't for the fact that the DOH was notified of the case.  At any rate, that’s a – that’s one of the dramatic side stories of this case.  Do we have any questions?  If not, hang on Michelle, because we have a few minutes at the end of the last case for further questions and comments.  And thank you, again.

	So, the last case will be presented by Dr. Dana Kissner, who’s the Director of Clinical TB Services for the Detroit Department of Health and Wellness Promotion.  In keeping with the title “Head to Toe,” we just had to give Dana the floor for her discussion of TB of the toe.  Dana, you have about (inaudible).

Slide 71
Dana Kissner:	OK.  So, the diagram here is a diagram of what gout looks like.  And you can notice the swelling and the urea crystals.  And just keep this in mind as I move on with this case.  So, this is a man with a sore foot, 46 years old, African American, lifelong Detroit resident, diabetes since 1995, and no other real risk factors for tuberculosis.  And he was HIV-negative in the hospital.

	He also had a diagnosis of pernicious anemia, gout and hypertension; in September of last year, had a new diagnosis of non-ischemic cardiomyopathy with atrial fib flutter, had a cardiac cath and an AICD placed at that time.  There we go.

Slide 72	I don't know how well this is going to project, but hopefully, you can see at least the erosions on the metatarsal at the top.  And then there’s some soft tissue swelling.  And again, subtle, there is a lucency along the metatarsal that the second arrow is pointing to.  He had a foot x-ray because he had a non-healing wound in the foot, and this was in October – on October 12, 2011.

Slide 73	So, he was seen by Podiatry, and they felt that they could cure his problem with surgery.  His preoperative diagnosis was gouty arthritis, the right first metatarsal phalangeal joint, and an open wound of the right foot.  

	He had a first metatarsal head resection and excisional debridement of the wound.  And the biopsy was consistent with gouty arthritis, and I have already reviewed this first biopsy with the pathologist, and that’s all they saw at that time.

Slide 74	But the foot didn’t get better.  Down on the bottom right, you can see that he had the surgical resection of the top of that metatarsal bone, and there are still erosions in both the first phalangeal joint and the – it is very subtle as I'm looking at this on the computer of the end of that metatarsal.  So, on November 27th, with a preoperative diagnosis of a surgical wound infection and an abscess, he had an incision and drainage and debridement to bone.

	And the pathologist wrote down a nice report that said he had mixed acute and chronic inflammation including necrotizing granulomas, and that special stains were negative.  

Slide 75	And you can see this over here, there’s a high power and a low power field with a nice foreign body – foreign body giant cell – not foreign body giant cell, a giant cell in the middle.

	And you can see the pink material which is the caseation and necrosis, and on the bottom, where the high power field, as you can see, some inflammatory cells.  And this is typical of tuberculosis.  But tuberculosis was not mentioned, nothing else was mentioned in the past report.  

Slide 76	So, his sore festered.  And in mid December of 2011, the patient was in and out of our ED, shelters, nursing home.Our Detroit Medical Center became a for profit organization about a year ago.  So, moving people out is something that our hospital likes to do.  On 12/28, he was petitioned by a shelter for admission to the hospital, but again was discharged on January 11th of this year.  He was readmitted about a week later, and he remains in the hospital today.

	He had a very stormy course.  He developed very high fevers, a pleural effusion which wasn’t exudate, had 50 percent lymphocytes.  He developed renal failure and has been on dialysis for about a month now.  He had heart failure and respiratory failure, spent about a month on a ventilator.

	And tuberculosis was never considered during this time.  And cultures for mycobacteria were never obtained including from the pleural fluid and the CSF.  So, he had both a thoracentesis and a spinal tap done.  And our medical center sees quite a bit of tuberculosis, so this is very disappointing.

Slide 77	On February 3rd, in the middle of his course of respiratory failure, he had another one of five procedures that he had on the foot.  And this time, he had necrotizing granulomas involving the bone.  And you can see those giant cells in the middle, and again, the caseation, and a little bit of inflammation.

Slide 78	So, finally, around the middle of February, this x-ray was noted, which was a little bit of a change.  There's a small cavitary lesion that you can see down on the bottom.  And he had a pattern which some people described as miliary.  I don't think that’s really miliary.  And other people felt it looked like tree and bud, and for that reason, tuberculosis was finally suspected.

	A BAL was negative.  Three sputums were obtained, and on February 10th, and 11th, the sputums were read out as one-plus positive for AFB.  We take about 48 hours to get our nucleic acid amplification test done, and that was positive for MTB.  And yesterday, I found out that the cultures were positive.

	He had a QFT that’s just a hair above the cut point for a TB infection and that was on February 23rd.  

Slide 79	So, I don't have a discussion about extra-pulmonary TB and a previously gouty foot, but I think there are issues that have been raised by this case.  One of them is that TB is not mentioned by our pathologist at all, even when caseating granuloma are noted.

	And these cases are not referred to Epidemiology.  The clinicians were not called by the pathologist.  I have no idea what Podiatry saw in this biopsy, or didn’t see in the biopsy, or didn’t recognize the significance.  There is not a single note on the chart from them regarding pathology.

	And I also think that no other clinician found out about this because these reports were now buried in a tremendous morass of clinical data that is piling up in our electronic systems, and I think as time goes by, none of us is going to have any of our information readily available.  Multiple clinicians fail to find or note the report.

	And then finally, even in a center where we see a lot of TB, spinal fluid was obtained and pleural fluid was obtained but not sent for mycobacterial cultures.  So, I'll open this up to questions or comments.

Slide 80
Alfred Lardizabal:	Well, thanks Dana.  Any comments or questions from the audience before we open it up to the whole panel?  Would you conjecture to tell us how you think the organism got to the toe?

Dana Kissner:	We were talking about that before, because I felt that was an hour-long talk.  You know, my suspicion is that he had gout all along.  But I'm not really sure about that.  It’s really hard to say.  And then somehow or other, he had an open wound, and I suspected he could have caught this as a wound infection, which is really unusual, or he really did have a source, you know, a focus of extra-pulmonary TB that flared up his gout.

Alfred Lardizabal:	Yes, an interesting situation.

Dana Kissner:	And I do – I do think the repeated procedures disseminated the tuberculosis, because I don't think he had that earlier.

Alfred Lardizabal:	Right.  OK.

Reynard McDonald:    Ray McDonald here.  I – unlike you, I think that that x-ray may portray a miliary pattern.  And if that is correct, hematogenous dissemination is probably a result of – at least, if you see a miliary pattern, that certainly is suggestive that hematogenous dissemination has occurred.  And if that is the case, it may well – organisms may well have been carried to the area of his toe.

	I get the impression that there's some kind of interstitial process going on, on this chest x-ray for February the 7th, and I'm not sure that that isn't a miliary pattern.

Dana Kissner:	Yes.  You know, his course was really complicated.  He had a pretty severe cardiomyopathy, and his course was complicated by going in and out of heart failure especially with, you know, the ability to dialyse enough fluid off.  So, I think it’s hard to, you know, it’s hard to be dogmatic.

	I agree with you.  I think he had dissemination, you know, probably from the toe source.  So, I agree with you there.  I just don't think this is a totally classic miliary pattern.  It could be.

	And it’s not a good quality film either.  He was being ventilated while he had this film done.

Alfred Lardizabal:	OK.  So, what was his risk factor for TB infection?

Dana Kissner:	Living in Detroit and probably, you know, we have a quite a bit of infectious cases that go on for a long period of time.

Alfred Lardizabal:	OK.

Dana Kissner:	He was also, you know, at some point during the end of this course, he was in shelters, and we have an active – we have actually several active clusters in the – in the shelters.

Alfred Lardizabal:	OK.  That could be it.  So, for the rest of the panel, we have a few remaining minutes, and we pulled out some questions from the chat box on the computer.  For Elizabeth, the case of TB lymphadenopathy, a question regarding the rationale for dropping INH and continuing EMB and rifampin.


Elizabeth Talbot:	So, we were aware of the association of INH with just fatigue.  So, that can be a side effect of that.  Then she also had a rash, so we thought we would see if those things improved with substitution.

Alfred Lardizabal:	OK.  So, it was just sort of a trial and symptoms improved after discontinuing it?

Elizabeth Talbot:	Yes, exactly.

Alfred Lardizabal:	Right.  Yes, this – there was actually two questions asking the same thing.  Why was INH stopped as opposed to any other drug?

Elizabeth Talbot:	Yes.

Alfred Lardizabal:	So, I think you have explained that.  For the second case, remind me, what was the second?  The genitourinary case.  There is a lot of questions here.  The first question, as a woman 30 weeks pregnant, smear-negative, culture-positive, was picked up on routine maternal TST screen, she is now on four-drug treatment.  This is her first week.

	Do you recommend testing the placenta when she delivers?  What about window treatment for the infant?  Do you have any comments Lynn?  Or …

Lynn Sosa:	Sure.  Can you hear me?

Alfred Lardizabal:	Yes.

Lynn Sosa:	OK.  Well, you know, actually we – every year, we have several, unfortunately, pregnant women – and this is a little bit different situation.  I think that – I don't know that there's a recommendation to test the placenta unless there is a concern when the baby is born.  But – and then, in terms of window prophylaxis, I think we actually had this exact situation, that the same year that we had these two cases, we had a third case of, basically, this situation where there was no evidence of simple TB, but the pregnant woman was diagnosed with pulmonary TB in the middle of her pregnancy.

	And then when the baby was born, there was all this concern about protecting the baby, and what should we do.  But at that point, the baby was perfectly healthy.  There was no concern for the baby, and the mother had been on therapy for several weeks, and there was no concern that the mother remained infectious.

	So, in that situation, there was really no infectious risk, there was no risk to the baby at that time, and so the baby was not treated.

Alfred Lardizabal:	I agree.  Most of the time, when we diagnose pulmonary TB in pregnant women, we don't necessarily run after placental TB unless there is some other indication.  Another question for you Lynn, when should the chest x-ray be done on a pregnant TB case; at 20 weeks gestation, or earlier, or later?

Lynn Sosa:	Right.  I think the general recommendation is that people, even though, you know, I talked about the general risk of chest x-rays is extremely low, and probably negligible, I think people feel more comfortable after the first trimester.  

	So, at this point, my understanding is that screening – if you're going to do screening, it’s appropriate to be done for that patient should be done in the beginning of the second trimester.  And then, certainly if that’s positive, then the chest x-ray should happen as soon as possible after that positive test.

Alfred Lardizabal:	I think that’s the same policy we have here; after the first trimester.  And it’s perfectly safe as long as it's shielded.

Lee Reichman:	So why did we wait for the first trimester?

Alfred Lardizabal:	No, I think it’s – is it?  First trimester, or any time?

Lee Reichman:	I …

Lillian Pirog:	We don't wait anymore.  That’s quite …

Lee Reichman:  … identify yourself.

Lillian Pirog:  … Lillian Pirog, Nurse Manager at the Global TB Institute.  They’ve changed the policy here.  Patients that are pregnant go to the hospital for an x-ray, and they actually have to sign a release stating that they understand what’s involved, and that they're accepting of the x-ray.

Lee Reichman:	And why do we make them sign a release?

Lillian Pirog:	Right.  That’s the hospital’s statement.

Lee Reichman:	I mean, this is a, you know, I mean, these people are getting hysterical over no reason.  Suppose we don't take an x-ray, the person has miliary TB.  The baby dies, and she kills all of her contacts.  I mean, that’s because she – we made her sign a release.  That’s absurd. If you’re going to say this is innocuous, then do it when it’s indicated. 

Lillian Pirog:	Right.

Alfred Lardizabal:	Right.  So, as you can see, there is still a lot of controversy with screening and testing pregnant women.

Lee Reichman:	No controversy, that’s silly.

Alfred Lardizabal:	Well, the policy makers ....

Lillian Pirog:	Exactly.  Not us.

Alfred Lardizabal:  … so – but that’s our role.  We have to move things along.  So, another question, do pregnant women reactivate LTBI more than non-pregnant women?  Did you come across any information?

Lynn Sosa:	I didn’t, necessarily.  I actually – a little bit.  I don't know, you know, I don't think I'm that well versed in literature to comment completely on that, but, you know, you could argue that there's a lot of, you know, other things going on in the pregnant woman, and certainly, they might be more likely to reactivate TB at that point.  But to be honest, I'm not really familiar with any particular data on that.

Alfred Lardizabal:	Yes.

Male:	Pregnancy is not risk.

Alfred Lardizabal:	Yes, I don't think in this – in this training room here, everybody is stating that pregnancy shouldn’t be looked at as a risk for TB, and it’s never been stated as such.

Lynn Sosa:	Right.  And certainly, that’s not – that should – pregnancy in itself is not a reason to do a skin test or an IGRA.

Alfred Lardizabal:	Yes, definitely, especially with the high risk population.  On least question Lynn, are you recommending that all otherwise healthy IGRA-positive women start LTBI treatment during pregnancy?  Thank you.

Lynn Sosa:	Right.  So, I think at this point, most people do delay treatment for LTBI unless there is an otherwise important reason to do so.  So, for example, if the pregnant woman is a known recent contact, or has recently converted their skin test, then that would be a reason to do LTBI therapy while in pregnancy.  But in general, I believe most people do wait until after the woman has delivered.

Lee Reichman:	I think HIV is …

Alfred Lardizabal:	Certainly, if the risk for reactivation is there of HIV or any other form of immunosupression, then they would probably treat during pregnancy.

Lynn Sosa:	Sure.  Yes.

Alfred Lardizabal:	So, a question for Michelle.  If you can hear me, press pound-six for – to un-mute yourself.  Was the five year-old son of the Ethiopian lady tested for HIV and TB?

Michelle Paulson:	I believe he was.  I believe he’s HIV negative, and he’s on LTBI prophylaxis.

Alfred Lardizabal:	OK, great.  Last question for Dana, is he being treated with the appropriate drug regimen and is there improvement being noted?

Dana Kissner:	His fevers have gone away.  He is off the ventilator.  He is mentally not normal, and his treatment is obviously complicated by his dialysis.  Currently, he is on correct doses.

Alfred Lardizabal:	OK, thank you.  So, again, a great collection of extra-pulmonary cases.  I think – kind of in line with next week’s World TB Day celebration, extra-pulmonary TB is a little more difficult to recognize and diagnose.  And unless you think about tuberculosis and a possibility of TB, you'll never really diagnose it.

	So, thanks to the four great speakers.  By the way, they were all female physicians from the northeast.  We’re all proud of their participation this afternoon.  By the way, that’s all the time we have allotted for this afternoon’s conference.  Nisha has one more announcement.

Nisha Ahamed:	I'd just like to take the opportunity to comment that also on our World TB Day, we have an upcoming cultural competency newsletter that actually highlights a case of extra-pulmonary TB in a South Asian woman.  But particularly, this is also genitourinary TB.  

	So, I think it’s particularly relevant both to this webinar, and also to this particular time of year as the patient involved ended up sharing her story of TB and infertility, and then her journey to become a really well-spoken and powerful patient advocate.

	So, we’ll be sending that out in honor of World TB Day in the next week or two, so I encourage you all to read that and share it with folks in your clinic.
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Alfred Lardizabal:	And finally, the Global TB Institute provides medical consultation services.  You can call 1-800-4-TB-DOCS with any questions requiring medical consultation if you're from the northeast region.  If you're from some other region, you have your RTMCC to call.  

Slide 82	This concludes the conference.  Thank you for your participation.

	And again, thank you to all our speakers who have done excellent in today’s webinar.  We’ll be seeing you in our next conference.  Thank you.


END

