[Music]


>> Welcome to We Were There, where we hear about some


of CDC's most memorable investigations


by the investigators themselves.


Many of CDC's most famous investigations involved acute


outbreaks of new infectious disease syndromes.


Today's session covers two large outbreaks that presented


as mysteries and turned out to have non-infectious origins.


Defining a new syndrome


and sleuthing its origins is challenging.


Whether the condition involves complex international


collaborations as in the toxic oil story,


or multi-state coordination and follow-up


as in the eosinophilic myalgia syndrome.


CDC's more recent experience with an outbreak of e-cigarette


or vaping product associated lung injury is a reminder


that toxic substances come in many flavors,


and our investigational toolbox must contain innovative


laboratory methods, rapidly conducting epidemiological work


and challenging trace back efforts.


Today's investigations also remind us


of the important connections


between public health and healthcare.


And our reliance on astute clinicians as well


as persistence of consumers


who may be experiencing novel symptoms not yet associated


with a recognized disease.


The regulatory environment or lack thereof,


was a perplexing piece


of the eosinophilic myalgia syndrome investigation.


As we have seen with the more recent outbreak


of lung injury associated with THC containing vaping products,


remember the age old adage consumers beware.


>> Good afternoon.


I will introduce our first speaker, Dr. Ed Kilbourne.


>> Good afternoon.


My name is Ed Kilbourne.


I worked in the US Public Health Service for some 24 years.


Mostly in the National Center


for Environmental Health and/or its predecessor organizations.


And so good afternoon.


We were there.


My colleagues and I are going to talk principally


about two outbreaks of a very unusual syndrome,


or it could be a pair of syndromes.


But they're very, very similar.


The first occurred in Spain in 1981.


The second occurred


in the United States approximately eight years later.


We named it the eosinophilia myalgia syndrome or EMS.


Toxic oil syndrome, we refer to as TOS.


The other speakers will describe and put these


and other epidemics in context.


I was involved in both TOS and EMS, but I'm going


to limit my presentation to the Spanish outbreak.


On May 1 in 1981 a seven year old boy in the Madrid suburb of


Torrejón de Ardoz presented to a local emergency department


with acute respiratory failure.


X-rays showed bilateral pulmonary infiltrates,


that's fluid in the lungs.


Despite modern mechanical ventilation


and oxygen the case progressed rapidly


to the child's death within 24 hours.


The extent of the epidemic,


these are official figures right now.


But I don't have any evidence


that they're wrong as approximations.


Ultimately there were some 20,000 cases,


11,000 hospitalizations and over 300 deaths during the first year


after the illness arose.


Later we'll compare these to US figures for the outbreak


that we speak about here with those of Spain.


But the rates of cases as opposed to fatalities,


the rate was approximately two orders


of magnitude higher in Spain.


A fact that may explain the substantially greater steps


than Spain undertook toward prevention


than we did in the United States.


So let's go through the descriptive epidemiology,


just like we're supposed to from the EIS course.


The epi-curve.


And after that place - that's time with place and person.


The epidemic is shaped as though it were log normal against time.


Accordingly this was likely a point source outbreak.


And that seems to be true as -


as we develop further information.


The slide shows the country of Spain broken


down into its provinces.


The - the province of Seville is marked in purple.


Not because it had a lot of cases, but it's just


for your future revern - reference.


I'll get back to it.


The epidemic itself was centered in Northwestern Spain


and involved principally the provinces


of Palencia Valladolid, Segovia and Madrid, provinces.


These were the most highly affected by rate.


However, because of the overwhelming size


of its population and comparison


to other provinces some three-quarters


of illness occurred in Madrid province.


Also although Ovulet province was overall moderately affected


you can see its yellow here and just west of Madrid.


That province was - there were certain highly


affected municipalities.


Thus, we chose a town called Las Navas del Marques in Ávila


as a community in which concentrate for certain studies.


The occurrence of the disease by age and sex is represented here.


Again, these are rates and you can see the units on the axis.


For reasons no one has yet explained, illness occurred


with far greater frequency in young and middle aged adults.


This may indicate amount of food consumed.


There's no real evidence for that hypothesis.


However, there is an interesting female predominance of disease


that has been examined repeatedly, but not explained.


Many of the effects, especially the later effects


of the disease resemble those of autoimmune conditions.


Many, but not all


such conditions occur more frequently among women


than in men.


Perhaps there's a relationship there.


Now I know that not everybody looks at chest x-rays every day.


So, I have - these are photographs taken off


of view boxes off - from old time x-ray films.


These are not modern computerized images.


So please remember that.


The - on your left you see a normal chest x-ray.


The patients left is to your right however.


And so you'll see the heart right there in the middle,


and you'll see the lung fields.


Remember that an x-ray is a negative photograph


so the densest parts like bone or fluid or dense organ,


like the heart are lighter.


And parts that are least dense are dark.


So air and well ventilated lungs is black or dark gray.


The heart is in the middle of the chest and shows


up as white or light great.


And the ribs are similarly dense.


In the normal x-ray you see the heart


and the denser midline structures is white


or very light.


The lung fields are dark in the normal x-ray.


The x-ray on the left is from a very sick individual.


The left lung is almost entirely filled with fluid,


as is much of the right lung field.


This is a person that barring extreme interventions


that are successful is likely going to die.


These x-rays are more representative


of ill people during that time.


And they show some significant fluid density


in both lung fields.


And that's true for both of these x-rays.


So the patterns are somewhat different.


The acute phase of the illness was not simply lung disease,


skin disease was apparent and very marked in some patients.


These two patients show malar erythema,


that is redness over the cheekbones.


Also known as the malar eminences.


This is a sign also of some autoimmune diseases.


The so-called butterfly rash


of Lupus takes more or less this form.


In the case of the boy who is on the right,


he also has a spotted morbilliform


or measles-like rash.


Although it's hard to appreciate


in this very old photo, and I apologize.


I have none better.


Purpura is capillary or small vessel bleeding under the skin.


It was a common occurrence during the early phase of TOS.


And you see that illustrated here.


So just to summarize or list early phase clinical findings.


You have what's predominantly a respiratory picture.


Certainly that is cause of death in the early phase.


Fever, which is low grade, not high.


Cough. Pruritus, which is itching.


Headache, vomiting, malaise, tachycardia or rapid heartbeat.


Malar erythema, maculopapular rash, lymphadenopathy


or what we sometimes call enlarged lymph glands,


although they're not really glands.


Splenomegaly also occur, which is enlarged spleen.


The disease was first labeled as a typical pneumonia.


Typical pneumonia is -


historically was caused principally


by streptococcus pneumoniae.


And tended to be limited to one or two lobes.


And which - which you know were densely affected.


But other parts of the lungs were clear.


Atypical pneumonia on the other hand is bilateral, still occurs.


And - and the known causes of it include mycoplasma, chlamydia,


Rickettsia and Legionella.


The patients received appropriate antibiotics


for that day, tetracycline or erythromycin were given.


But they didn't show any apparent benefit.


CDC also took a wide variety of samples, did a broad screen


of tests for respiratory pathogens,


but the results were entirely negative.


A variety of hypotheses were explored epidemiologically


including proximity to wood, pet birds, rodents,


etc. with negative results.


So, I called Spain recently just to make sure


that nothing had happened that I didn't know about in terms


of determining the cause or treatment for this outbreak.


And - and found that that hadn't occurred.


But I did find out that Dr. Juan Manuel Tabuenca had died.


Dr. Tabuenca was a pediatrician in Madrid


and while almost everybody because of the pulmonary focus


of this disease was looking for viruses or other agents


that could cause pneumonia, lung disease.


Dr. Tabuenca, his big contribution was


that he took a step back and he noted that - he recommended


that mothers feed their infants only with breast milk


for infants during the first six months of life.


He noted that TOS occurred only among infants aged greater


than six months.


And those who were eating food from the table.


He reasoned that this apparently respiratory illness was perhaps


related to diet and he conducted detailed interviews


with the families of the patients.


He didn't do any case control study.


He was not an epidemiologist.


He was the astute clinician who -


and the astute clinician keeps popping up from time to time.


You'll see it in the next outbreak.


And found that oil described as being sold


in unlabeled five liter containers made


from plastic sold door to door or in small markets


in Spain called mercadillos,


was a universal common factor among families


that had affected members.


So my colleague Dr. Jose Riguel went -


who is a CDC Infectious Disease Epidemiologist, went to Ávila.


I did too later, but she went there first.


Ávila is - this is just for your travel log.


I mean it's a medieval city, completely surrounded


by crenulated wall and prepared for you know,


any kind of attack based on technology prior


to the 14th century, modern attack, I don't know.


That's the capital city of Ávila.


We did our study in Las Navas


because of the large number of patients there.


The fact that there was one clinic,


the fact that also the physicians,


the staff that clinic were interested


in collaborating with us.


And I'm saying us and it's still Jose right now.


So Jose in Spain as opposed to the United States each family


in the municipality is registered.


And the members of the family are registered.


And what's called the [inaudible]


and I don't know what the exact translation would that -


because the municipal register would be the best.


He compared families with cases to families who were matched


on size, because that was felt to be a -


This was particularly frequent in poor people and it - it -


the control families by size matching they felt


that they were putting in a marker for socioeconomic status.


And then he sampled randomly from the [inaudible].


And then you can see what he found,


and I don't have a P value calculated there.


But if you take A, B, C and D


and make it either the first four or skip the second column


and go to the last, what you're going to find is an odds ratio


of some quantifiably high.


And obviously statistically significant.


So Rigau Pérez is the second line in this table.


And there were several other similar studies done,


all or essentially all of the cases


or case families had consumed the oil.


And whereas substantially fewer of the controls had.


The values of P are all highly statistically significant.


The police services got on the stick after that and found


that there was an illegal oil trade coming down from France


and for many years had gone


into what's called the Catalonian Circuit.


This was before Spain was part of the European Community.


And therefore, in order


to protect its consumable oil production it did not allow


grapeseed oil into the country.


Grapeseed oil is called canola oil in this country.


And it's frequently consumed and was frequently consumed there.


It's a good neutral flavored oil.


They did subject it to a process that was designed


to remove the anolon, which this oil had to be denatured in order


for it to be sold into Spain.


Spain, and the only legal and reasonable use of that oil was


for quenching in metallurgy.


You don't want to necessarily quench in water


because that's harmful to the metals sometimes,


that you're quenching.


If you quench in oil its better.


We found in particular that two trucks crossed


into San Sebastian, down to Madrid, then sent to Seville


for refining and returned to Madrid shortly afterward is


when the epidemic started.


This is what the public health intervention


that was most effective was removing the oil


from the market.


And the government offered helpful


and uncontaminated olive oil in replacement


for all that was brought in.


In some cases it's suspected that people brought in the oil


from their cars or other kinds of oil, other than edible oil.


But nobody was asking too many questions.


And it was a good strategy to get rid of the oil,


and the epidemic curve did decrease after that.


But it didn't go away.


And so our friends in Infectious Diseases started


to be concerned.


This illness involved eosinophilia.


You have 350 to 500 - over 350 or over 500 eosinophils.


Your allergist will say you have eosinophilia.


You have an illness caused


or this cause is reflected in that eosinophilia.


Here we had 1,000, 2,000, 5,000,


10,000 even 20,000 eosinophils in some patients.


They had intense myalgia's, muscle cramps, weight loss,


skin swelling, sicca syndrome, dry eyes,


dry mouth, a motor deficit.


They have a neuropathy.


Hyporeflexia, some people even got neuropathy to the extent


that they could not breathe on their own.


At least temporarily.


Hair loss, contractures, elevation of serum aldolase.


Early in the intermediate phase, the patients looked very much


like patients with scleroderma, an autoimmune disease.


The fingers here are swollen, the skin is tight.


Later on the skin may remain tight but it's atrophying


and here this is a person that is developing contractures.


And fibrosing diathesis in my view.


If you shook hands with such person it felt


like grabbing a log or a branch of a tree,


that hard - same here.


Again, and you see the wasting in the thenar and hypothenar -


eminences right here and that indicates the


neuropathic effects.


This lady cannot open her mouth any more than that.


Maybe it doesn't look like that big a disability to you.


But try opening your mouth.


I can open mine pretty wide.


She can't.


So, despite all the case control studies.


WHO is called in.


Relationship to the oil was questioned.


Pre-trial claims of the defense counsel said oil was not


the cause.


Contaminated oil did not cause illness in animals.


WHO found the results were confusing and they asked


that no further experiments be done with the oil


until which oil caused human illness could be ascertained.


WHO consultant Sir Richard Doll declared in a report


that the data falls short of showing a causal link.


Now if one looks back historically Sir Austin Bradford


Hill on the right is a mentor to Sir Richard Doll wrote,


as many of you know on causal inference


from an epidemiological data, including those response as one


of the most important ways of distinguishing


that a relationship was causal or not.


If something is not causal, it's hard to believe that more


of it should cause more.


That's more was the logic there.


We got in a randomized way, which I don't want to go into.


We got oils from Alcorcón & Leganés two highly affected


suburbs I guess is the best word of Madrid province.


We double blinded them and split them and we set them


with numbers to CC, to the NCEH lab.


Case and control oils had been chosen systematically


and randomly case control clinical status.


We then went to the - to the medical records.


Very easy for us to do back then.


There was no HIPAA.


And we found which of the oils related


to particular patients were linked to people


who met a reasonable case definition


for Toxic Oil Syndrome.


We found that a higher dose of contaminants found


in this what [inaudible] called street oil.


Was associated with a higher probability of illness.


The contaminants that we looked at initially was Oleyl anilide


and other fatty acid anilides.


And aniline itself.


The anilides in parts per million.


The aniline in parts per billion.


And it - we found also if you looked at an odds ratio


and you know the concentration of Oleyl anilide


across the top he found that it increased as -


the odds ratio increased as dose went up.


Finally, if you move the columns around such


that you could not get any column labeled infinity,


which is always difficult to graph.


We found that the log odds ratio really graphed linearly very


nicely against the concentration of Oleyl anilide.


The last shows you the most implicated oil factory.


On the left is the door before.


In the middle is the door afterward.


This factor has been sealed for some number of years.


I thought we would go and see police line, do not cross.


But instead when they seal it in Spain, they really seal it.


So we had to get a guy


with a sledge hammer to knock this down.


And then this is the [inaudible] the large room,


work room for the factor.


And those are oils, which were mixed together.


I want to say a special thanks to Spanish colleagues


from Spain before I finish.


Ed Kilbourne on the left [inaudible], Manuel [inaudible]


and Juan [inaudible], if I say it right.


Okay so what have we learned?


We're going to something else now.


But what have we learned?


There is something out there that causes intense,


intense, intense eosinophilia.


Is taken by mouth and it causes illness that is acute,


but is also long lasting.


If we knew what this was, this would probably be


on the select agents list right now.


Something very important and we don't really know.


Leslie you're up to talk about EMS.


[ Applause ]


>> Hi I'm Leslie Swygert.


And I'm here to talk about the eosinophilia myalgia syndrome.


It was an epidemic and an illness that occurred


about 30 years ago as an epidemic.


That was associated with the food supplement L-tryptophan.


And I am honored to be here and share my story with you.


In October of 1989 the health officials - by the way I'm going


to be referring to Eosinophilia Myalgia Syndrome as EMS


for simplicity through most of this.


The initial cluster of EMS was reported in New Mexico


on October 30, 1989 by an astute physician who had three patients


that presented with debilitating,


incapacitation myalgia's.


And had very high peripheral eosinophil counts.


And talking to them, one of his patients actually said to him


"All of this started


when I started taking that L-Tryptophan.


So then he went back to other - the other two patients


that he had seen and checked with them.


And lo and behold they also had recently begun


taking L-tryptophan.


So he fortunately made some calls


and the public health authorities became aware


of this potential cluster of an unknown illness.


Over the next two weeks public health officials


became involved.


I was brought in on November 9.


The day that FDA and CDC authorities were dispatched


to New Mexico to help with their investigation.


And - and we were going - this was the night before -


this was a Thursday night before a Friday holiday


for Veterans Day.


And we were going to be working over the weekend to try


to prepare a national healthcare system.


And we also were aware that we were going


to be having some media publicity.


There was a story that was going to be coming


out over the weekend about this cluster


of illnesses associated with L-tryptophan.


And these people were hospitalized.


They were quite sick.


So there was going to be a story over the weekend,


and we knew that that could potentially bring out -


bring some things out of the woodwork.


We also had been in contact with the eosinophil expert


at Mayo Clinic, Dr. Gerald Glyke and he was aware of a couple


of similar cases in Minnesota.


He had checked on that.


And found that they checked with them and found


out that they also had been exposed


to L-tryptophan supplements.


So we already knew that we had something that didn't appear


to be confined just to New Mexico.


Over the weekend, while we're working we were flooded


with calls because the article came out in the press,


and they didn't - it was a holiday weekend so the -


it meant they just happened to be able


to find somebody at CDC working.


And so they kept us busy fielding calls


about numerous similar cases, nationwide.


And - and all of them essentially,


the vast majority had also been taking L-tryptophan


containing products.


As I mentioned, we had dispatched someone to New Mexico


to assist their with an epi-study.


And Minnesota also initiated a study there.


Two case control studies to try to get a grip on whether


or not there really was an association


with L-tryptophan containing products.


Because many of these cases that had been reported to us


over the two days, you know that we were working and the -


on the weekend were very serious and hospitalized.


The FDA issued a public advisory


against taking L-tryptophan containing products


on Veteran's Day, November 11.


That was a Saturday, 1989.


Not quite [inaudible] initial events though.


By Wednesday of the following week, we had managed


to get the National Safe Base Surveillance established


and underway.


We had pretty much been taking all the calls before we were


able to get all the materials to the health departments.


We established a surveillance case definition,


which was not necessarily identical to some


of the case definitions used in the epidemiologic studies.


But we - on a national level we did establish one


for consistency.


And we also had the report of actually two, a couple of deaths


that appeared to be associated with L-tryptophan consumption.


And by Thursday a doctor


in New York got us a very detailed description


of his case that had died.


And with that information and we also had - we had lots -


many people, numerous cases of hospitalization.


Many of them in intensive care units


and we also had other deaths under investigation.


So, on November 17,


the following Saturday FDA finally issued a nationwide


voluntary recall of L-tryptophan.


It's important to note that even back then;


FDA really did not have a lot


of regulatory power regarding food supplements.


But because this was killing people they were able


to issue this recall, and with the publicity it would be kind


of crazy for the - for the industry not to cooperate.


But it really was up to the industry


to cooperate with the recall.


And just so you know that the media publicity was not unlike


some of that, that we have going on right now.


And of course it was particularly frightening


that deaths were being associated with it so quickly.


And we actually at CDC thought


that FDA would take action maybe a little more quickly,


just based on the sheer numbers that were coming in.


But it really did take the severity of illness


and the deaths to persuade them


to take action, regulatory action.


Because there's apparently it's -


as a regulatory agency they are really - if they make a mistake


in the recall, there's hell to pay.


Anyway, so our initial research issues were typical


of any epidemiologic investigation.


You know we need to determine the extent of the problem,


describe descriptive epidemiology.


And get a feeling for the spectrum of clinical findings.


But we also were particularly interested


in determining what the role


of L-tryptophan containing products would be.


And so these were our -


guided us in establishing the national surveillance.


Based on the initial few cases, like -


maybe I think it was initial three to five cases.


We arrived at a case definition of an eosinophilia greater


than 1,000 cells per cubic millimeter.


These patients had very -


you know had dramatic eosinophilia,


these initial ones.


And 1,000 cells per cubic millimeter is


about three times normal.


They also - they had presented - all of them had presented


with incapacitating myalgia, so that became our symptom


in the case definition.


We initially required that trichinosis be ruled out


but we very quickly withdrew that as a requirement


and just relied on clinical judgement to assure


that there was no other infection or neoplasm


that would account for the eosinophilia and myalgia's.


So over the next few months we had over 1,500 cases reported


to National Surveillance.


And these are - this is just a map of the rates that came


through over that time per million population.


And as you can see it was nationwide.


I don't think there was a state that missed a case.


But the rates did very pretty dramatically


from I think it was .2 per million in Louisiana to as high


as - to greater than 20 per million in Oregon.


And as you can see there was a pretty dramatic concentration


of cases and the Western states.


Now since we know now that it really was associated


with L-tryptophan, I'll go so far as to tell you


that this map probably, mostly reflects distribution


of L-tryptophan consumption.


Health food supplements in general and L-tryptophan


in particular were according to the National Center


for Health Statistics more likely to be consumed


in the western states.


We also over time did some epidemiologic studies,


most of the surveillance was passive, you know,


it was voluntary and passive.


It was stimulated by media publicity but in states


where we had epi-studies going -


there would have been more active surveillance.


So in Minnesota, New York


and South Carolina we had specific epidemiologic studies


but probably get an impression of a higher rate maybe than just


because of the active surveillance


versus the less active in other states.


Based on the date of reported illness onset, now understand


that we're not really collecting this data


until starting in November of 1989.


And you see most of the cases are occurring.


They are reporting an illness onset prior to the time


that we're collecting the data.


But you know from the reported dates of illness onset


for all the cases that were reported nationally we -


it appears that there might have been a little baseline rate


of illness for a couple of years before the beginning


of you know, appears to be an exponential increase


in cases starting in the summer of 1989.


And - and then the tallest one is October of 1989


when we had the - the reports from the astute physician.


And then after the FDA recall


in November the cases dropped off dramatically,


which was definitely gratifying.


As for demographics, the vast majority were non-Hispanic,


Middle Aged, non-Hispanic, White women.


It's possible that they might have a greater susceptibility


to whatever is causing this but it is also true that according


to National Center for Health Statistics data non-Hispanic


White women were far more likely to be taking these kinds


of products at that time.


And so it may - this probably is mostly influenced by the people


that were being exposed to the causative agent.


I'm not going to go into a whole lot of detail


about the clinical syndrome because just looking


at this slide I think you can get a feel for - it looks a lot


like the intermittent phase of Toxic Oil Syndrome and it did.


There was a huge similarity between the two.


It did not start with the dramatic pulmonary syndrome


that Toxic Oil Syndrome did.


But it did have pulmonary manifestations;


many of the patients did have pulmonary manifestations.


And their complaints involved multiple organ systems for -


because we had put it in the definition that 100% -


that you had to report the debilitating myalgia's,


that's going to be 100% here.


But also arthralgia's, just pain in general was very common.


Skin manifestations with rash


and scleroderma-like skin changes also common.


Pulmonary manifestations and - and then the neuropathy,


while not necessarily as common as all these -


all the others was also a problem and a particularly -


and those with neurologic manifestations tended


to have a poorer prognosis.


Both the pulmonary


and neurologic had particularly bad prognoses.


And so this is just maculopapular rash


that was typical in the early stages.


And again, the scleroderma-like changes.


Now I put this in because I want you


to see just how dramatic this - eosinophilia could be.


You know normal is about -


is less than 350 cells per cubic millimeter.


But we have specified that the range must be


at least 1,000 to be called a case.


But they went up to 36,000 which is just astronomical with a mean


of 6,000 and a median of almost 5,000.


So then with the laboratory findings of course,


they had to have documented eosinophilia greater than 1,000.


But just general leukocytosis was also common.


Liver involvement, one of my things got left out of here.


Also aldolase was almost half of them also had elevated aldolase.


So with - you would expect maybe elevated aldolase and CPK with -


with the severe myalgia's and you know


because it would suggest that the muscles were involved.


And - and then this does also -


I don't know why I'm looking there; I can look here.


So the - this does also demonstrate


that we have multiple organ systems involved again.


As for severity, over a third of them have been hospitalized.


Many of them in intensive care units.


We had for the 1,500 that reported over the next you know,


six months or so there were 36 deaths that were clearly related


to the onset of eosinophilia.


And - and then there was - very soon became apparent


that this was a chronic illness


that involved multiple organ systems.


As for the tryptophan on the national level,


we had 97% of the cases reported having taken L-tryptophan before


illness onset.


Now there's going to be a national surveillance bias here


because there's already been media publicity saying if -


L-tryptophan is causing this, so you can't really -


we don't know is this really - is this really a thing?


I mean they are taking also very high doses anywhere from 10,000


to 15,000 milligrams a day.


But you know, we can't - we can't answer the question


from national surveillance alone.


It's not a case control study, right?


Just you know for edification although this was classified


as a food supplement,


it was being taken primarily for drug purposes.


Insomnia, anxiety and depression


and premenstrual syndrome were the most common uses of it.


Although some people also used it


for as a muscle building and things like that.


Because L-tryptophan is the precursor for serotonin


and also there was a lot of - there was a lot of information


in the literature about you know, if you take a lot


of L-tryptophan maybe it will help your mood.


And even - and in some countries actually they even had it


as a prescription medication for this purpose, for insomnia,


depression and I guess premenstrual syndrome.


But it was completely unregulated


in the United States.


So we needed to find out well was this a real association


with L-tryptophan and I recall the first -


that Sunday when we were working


on the National Surveillance form, the statistician


that was helping me said you know,


"you think this is a real thing?"


I mean is this really L-tryptophan causing this?


And I said, "Well L-tryptophan is an essential amino acid.


I think it will probably prove to be something else.


This is probably a marker for something else."


And we of course designed a case surveillance form with lots


of questions to try to get at any other things


that might be related.


But the only thing that stood


out was people taking these L-tryptophan products.


And so then in the Mexico and Minnesota,


they very rapidly did these studies.


We had these results within a couple of weeks


in which they just looked at cases -


people exposed to L-tryptophan.


First they looked for cases.


You know they had to do - go back and look


for people before the media publicity.


And that's how they determined the cases.


But they got cases and then they got a control group


and asked both groups about L-tryptophan exposure.


And as you can see the association was unquantifiable.


Every case, the case definitions.


And like I know that one of them had a case definition


where they used an eosinophil count of 2,000.


So all these people reporting what this severe myalgia


and dramatic eosinophilia.


All of them were taking L-tryptophan containing products


at that time in New Mexico and Minnesota.


Even though these were pretty small studies.


So all right, so let's go back to my statistician asking me


about L-tryptophan causing this, okay?


Well L-tryptophan products are making people sick.


You know, why is that?


Is it the L-tryptophan?


The high, high doses


of L-tryptophan really make people sick?


Or is it excipients?


Now excipients are just inert ingredients added


to all sorts of pills.


These were being provided in pill form


so you know these would be the things maybe -


bulking agents or diluents.


You know, and these are common to a lot


of different kinds of products.


So if it's an excipient you would expect


that it wouldn't be you know, one specific brand


of L-tryptophan causing the product.


As a matter of fact you really wouldn't expect it


to be L-tryptophan only.


You'd expect it to be a bunch of different pills out there.


And a bunch of different food supplements, right?


You know it's still not - it's not making sense really


that it would be an excipient.


So really it's going to be the L-tryptophan per say


or possibly is there a contaminant in this.


Is there something wrong?


Has there been a change in this product?


And if we think back to that epidemic curve,


people had been taking L-tryptophan containing products


for a long time and then all of a sudden we get this peak.


Well that's the - just the change doesn't it?


So we're already leaning towards there being something


about the products that these people are consuming


that is not really the L-tryptophan causing it.


But it's in the L-tryptophan containing products.


If you look at the national surveillance though numerous


brands, 196 brands were reported.


You know the most common one that was used,


and these are just retail brands was used by 13%.


But most of them had used multiple brands so that was -


this was no clue at all really.


This wasn't much help, was it?


And so we - we needed to find out you know,


we needed to do something a little better


than just ask the question.


So this is actually a very difficult thing to do.


Oregon, Minnesota and New York all did trace back studies


on the product.


Well as an uncontrolled product,


it is very difficult to get these data.


But they did, you know,


fortunately because FDA had acted and issued


that recall we had the - the time to be able


to do this you know, in a very thorough fashion,


because people had stopped taking the L-tryptophan,


but we - so they got this and to the best


of their abilities they traced back bottles from cases


and that these people are all taking L-tryptophan


containing products.


But some of them got sick and some of them didn't.


So the - you have the cases and then you have the controls


or L-tryptophan users who didn't get sick.


And then we traced these all the way through.


There were no single retail - there's no single retail brand


that stood out, but we traced them back


through the supply chain to the best of our ability.


And there were at the time I believe it was five -


five primary manufacturers of the product in Japan.


And so all - all trace back to Japan.


But it all - and these three studies, all of it,


and you can see that it was extremely -


it was statistically significant,


overwhelmingly significant.


And I know that the - in the Minnesota case the one


that didn't trace back at the time they later analyzed it


and decided it really was from the same manufacturer.


They all traced back to actually a petrol chemical company,


Showa Denko KK, so petrol chemical company


that had this health food thing as just a little sideline.


It was sort of a small thing that they had going at the time.


And they shut that down as soon as we recalled L-tryptophan


and this thing hit the press, they shut it down


and we sent a team to Japan.


And it was all cleaned up and nothing to see there.


So you know, they - they controlled the market.


So that was another thing.


We knew that they controlled the market.


So we weren't, you know was that the reason that they -


the ones that showed up.


But this was a little bit too overwhelming.


In addition, you know we didn't have -


we couldn't do a prospective cohort study, could we?


Can't give these people some L-tryptophan to see


if it makes - what the attack rate is going to be.


But as it turns out there was a doctor in South Carolina


who was very fond - he was a psychiatrist and very fond


of L-tryptophan as a therapeutic drug.


And he prescribed it to a lot of his patients


in pretty large doses.


And so he opened up his practice


for a retrospective cohort study.


And just looking at the attack rates for the entire practice,


and of course there were different brands


in there, right?


So just if you look at them coming


from all the manufacturers.


He had an overall attack rate of 11%.


And then if you trace them back and there was one,


we called it brand A, that was a Showa Denko brand.


It was traced back to Showa Denko,


the same manufacturer in Japan.


That rate was 29% for all of them.


There was no association.


Here he was treating males and females, black and white.


There were no other risk factors other than increasing age.


The older patients did seem to be at increased risk


for developing illness.


But it was the same for males and females,


same regardless of race.


Although it was a primarily white population


that was taking him.


So there was a demonstrable -


and there was a demonstrable dose response.


Those that were taking the higher doses were much more


likely to get sick and to get sicker.


So this was supportive of our contaminant hypothesis.


Also supportive of the particular company


that we'd already traced it back to.


The other advantage to the South Carolina cohort study is


that it allowed us to expand the spectrum


of illness a little bit.


And just look at the kind of illness


that L-tryptophan causes,


because eosinophilia myalgia syndrome does not have


L-tryptophan in the definition.


So maybe it - you know, and it's very similar to TOS.


Most of those patients with TOS would also fit that -


fit our case definition.


So you know any kind of toxic exposure


like this could conceivably cause eosinophilia


myalgia syndrome.


But then once you've identified you know a cause, then you want


to see well what exactly are all the things that it does?


And so they - in the South Carolina cohort study they you


know, included as probably cases or possible cases,


likely cases excuse me.


People that maybe didn't have quite so dramatic eosinophilia,


or maybe didn't complain about debilitating myalgia's


but had severe arthralgia's or you known they opened it


up to some of the other things


and you know pulmonary illnesses maybe without -


it did turn out that a lot of people


that had primarily pulmonary illness maybe didn't complain


about their - about myalgia's quite as much as others.


Things like that.


So if you take those people, the expanded spectrum of illness


and look at their attack rate it was 27% for the brand A,


for the product from - from the product from - I'm sorry,


27% over all for all brands.


And 52%, over half of them.


If they were taking product from Showa Denko, got sick in some -


to some degree and it was 84% if they were taking high doses


of product from Showa Denko.


So this was all pretty convincing.


I hope I've convinced you.


Just so you're aware of potential problems and things.


Sofaro is manufactured L-tryptophan


and the stuff you would get in a food supplement.


There are three primary ways to manufacture it.


You can break - like a protein and break it up, hydrolyze it


and get the L-tryptophan.


Or, you can have a condensation reaction in the laboratory


and mixing things in a test tube and you know,


take its component parts and make L-tryptophan.


Or, you can let bacteria do the work for you.


And that is called bacterial fermentation.


And this is a very common way of making all sorts


of things not just L-tryptophan.


A lot of our products, a lot


of our food supplement products are made


through bacterial fermentation.


And I'd just like to describe that as just imagine a big vat


of bacteria that's really good at making L-tryptophan.


And you've got them there with their L-tryptophan


and all that other stuff.


And then you scoop off the broth that has lots


of L-tryptophan in it.


And you put in a pill.


Well of course you're not going to go straight


from that broth with all that stuff.


You have to put it through some purification stuff.


Some - a reverse osmosis membrane as one of them


and activated charcoal is another.


And - and so you try that -


you take that broth that's got a whole lot of bacterial products


and you purify it and purify it and purify it until you get it


as pure as you possibly can, as just L-tryptophan.


But of course every - every time you send it


through a purification step you're probably losing a little


bit of L-tryptophan too.


So you're not going to be able to produce as much product


if you really, really, really purify it.


So just keep that in the back of your mind.


Well it turns out that in late 1988, well over time,


over the past five years Showa Denko had been using this


particular strain of bacteria to make L-tryptophan.


And they had genetically modified it many times


over the years.


I think they were on the fifth strain by 1989 to get better


and better at making L-tryptophan.


In late 1988 was the final genetic modification


for a new strain of bacteria,


even better at making L-tryptophan.


Well if it's better at making L-tryptophan,


maybe it's also better at making something else.


Also in 1989, in early 1989 they - and I'm privy


to this information through a little bit of experience later.


They were having some - a lot of production demands.


These people controlled our market.


And they were having a lot of production demands for -


in the United States and in Switzerland for their product.


And they were concerned about being able


to meet those production demands.


So we didn't really know this at the time of the investigation


that that was the reason we didn't - we were puzzled,


but they did reveal to us


that they had reduced activated charcoal


in the purification process in 1989.


And they even bypassed reverse osmosis filtration you know


periodically in 1989.


And they just didn't tell us why,


but we think it was probably.


I think it was because they were trying


to meet those production demands.


So when they did that, while it was still a relatively pure


product maybe you know,


maybe went down from 99.9% L-tryptophan


to 98% L-tryptophan.


It just means that whatever was in there


that could cause illness became a higher dose in every pill


that they gave us, that went out.


So in - so this - this epidemic and the tracing of it


and the identification of the cause -


basically this epidemic was caused


by Showa Denko's L-tryptophan.


That's about as - about the only thing that we can say


about the causative agent.


You know, because you know the epidemiology proved that


and it was overwhelming.


But we did go to the laboratory and we tried


to find exactly what it was and Showa Denko's L-tryptophan


that was causing the problem.


There were over 60 minor contaminants in their product,


especially during 1989 after they changed the process.


And six peaks were unique to them.


We tested all of the different manufacturers product


and it turned out each product kind of had its own profile.


And Showa Denko did have a unique profile.


And that's why I can say that one of the ones -


since some of the trace back studies you know they later went


and looked and they found


that while we couldn't do trace it back on paper to Showa Denko,


if you looked at the fingerprint the product


that the person was taking did turn out to be Showa Denko.


And work continued on this up until 2017 is


when they finally characterized all six


of the cases associated Showa Denko; so as recently


as 2018 was an article talking about laboratory analyses.


We wanted really badly to find an animal model to see


if we could you know, work out the pathophysiology.


Showa Denko's L-tryptophan


and no others L-tryptophan does cause inflammatory infiltrates


in rates.


But no definite animal model


for eosinophilia myalgia syndrome was ever possible.


So we still don't know the exact etiologic agent


or the pathophysiology, which is problematic


because if you were concerned


about this happening again, which I am.


Especially since you know, we don't know what the product is,


so you can't even test people's products in advance to see


if it's got you know, a contaminant


that could make people ill,


because we don't know what it is.


And L-tryptophan is back on the market.


See, did that go?


What happened to that?


I'm sorry, that's my last slide.


I just really briefly, I think everybody - it's pretty obvious


to everyone that there are a lot of parallels


with Toxic Oil Syndrome here.


The eosinophilia was also hallmark of Toxic Oil Syndrome,


severe myalgia also prominent in Toxic Oil Syndrome.


They both involve multiple organ systems and tend


to be chronic illnesses and as I said a little bit ago,


most of those toxic oil cases would fit the EMS


case definition.


And they are both associated with an ingested contaminant.


And of interest is that some of those contaminants that were


in L-tryptophan are very similar structurally, aniline -


to aniline and actually aniline is


in the contaminated L-tryptophan.


Very similar structurally to the contaminants in toxic oil.


So we feel like we've got an idea, but we just can't seem


to reproduce this thing in the laboratory.


Again, the precise etiologic agent is unidentified.


So, we had an epidemic of eosinophilia myalgia syndrome


in the summer and fall of 1989,


predominantly involving non-Hispanic white women


and mostly in the western states of the United States.


By the way I could throw out also that we also had reports


from around the world, other countries had cases.


We'd had the most because ours was unregulated.


Germany used it a lot, but they were more regulated.


But they had a little cluster


and then there were scattered ones all over the world.


It's a multi- systemic potentially fatal chronic


disorder associated with food supplements containing


manufactured L-tryptophan from a single manufacturer.


And just kind of an update.


In 1994 Congress passed a law that loosened FDA's I guess -


I don't know regulatory abilities.


Even more, I believe this is coming up in the next talk.


Even more, so the - the product did start getting back


on the market after 1994, but it wasn't until 2001


that FDA officially loosened the restrictions


and then lifted the import ban in 2005.


Bacterial fermentation as I've described to you is often used


to manufacture all sorts of food supplements,


which I find frightening.


Food supplements are not held to the same standards


of purity as pharmaceuticals.


As a matter of fact, from what I can tell they're not really held


to any standards other


than those they decide to put on themselves.


And they are frequently used for drug purposes.


So here we have pharmaceuticals that at least are held


to some standards and people -


"Oh I don't want to take a drug."


And so they go take a food supplement


for the same purpose they would take a drug that might be pure


and Lord knows what they're getting in that food supplement.


But a ray of hope, if you can just get the manufacturers


to do it.


Food supplement manufacturers can participated


in a voluntary program with the US Pharma


to verify product quality.


So I suggest to all of you to look for the USP verified -


if you're going to take a vitamin or a food supplement,


at least look for this because maybe


if you do the product contains the ingredients


that they claim they contain in the concentrations


that they claim they were in


and they won't have any measurable level of contaminants


that we know to test for.


And their manufacturing process will


at least have been inspected.


All right, so now I pass along.


[ Applause ]


>> All right, thank you.


Good afternoon.


Full disclosure, I am not Dr. Andy Geller.


Dr. Geller has been deployed for the COVID-19 response;


so I'm Dan Budnitz and I'll be presenting these slides


in his stead.


So you've heard about two pretty serious outbreaks due


to contamination of products.


But now I'm going to talk a little bit about the background


of adverse events from dietary supplements.


Every day adverse events.


They're not due to contaminants, but are serious enough to lead


to emergency department visits.


I'm going to go through this rather quickly so we can be sure


to get some time for discussion as well.


So first let me start by saying data


on dietary supplement adverse events is extremely limited


and in 2001 there was an OIG report calling attention


to the limitations of adverse events around this data.


And we do have data on FDA product recalls and from 2004


to 2012 there are about 200 products that were called


for containing impurities or adulterants.


But these recalls don't really tell us anything


about the 55,000 plus dietary supplement products


that were marketed at that time


and now might be up to over 70,000.


Now here's a passive surveillance systems


for putting adverse effects to - of dietary supplements to FDA.


But again this is positive.


So it can be used for some signal detection,


but it's not really good for national burden.


A few more complications I should mention when trying


to quantify [inaudible] from dietary supplements.


First is that the definition


of dietary supplement can be quite confusing.


It's set 1994 by this act Deshay.


But it's not really intuitive for clinicians,


much less the general public.


And also as you've heard FDA is tasked


with removing unsafe products,


it doesn't approve the sale of products.


Like it generally does with pharmaceuticals.


So how can we do national surveillance?


What we try to do at CDC was partner with FDA


to fill the surveillance gap


by using existing system called the Operative Ideas Concerned


Product Safety Commission,


called the National Electronic Injury Surveillance System.


In this system data are collected from 60 hospitals


across the United States and then extrapolated


to create national estimates.


By using just 60 hospitals does have some limitations.


But it does have ongoing active surveillance based


on the abstraction of clinical charts


with reasonably rich clinical details.


Without depending


on administrative data or ICD codes.


And while the system was originally developed


to do adverse events


from medications we did include dietary supplements


in our case definition.


Again, the limitations are that these are only ED visits.


The data likely underestimate the burden of adverse events


and they do require that the clinical recognizes


and links the adverse event to the dietary supplement


and document that fact in the chart.


Finally, there's a select bias for acute events; so slow -


so more gradually developed events,


like slowly increasing liver damage would not be affected -


detected.


So nonetheless, after 15 years,


after the inspector general report we do have some data


on dietary supplements


and adverse events across the country.


Now again I've mentioned that this definition is complicated.


We used herbal or complementary products, micro-nutrients


and we excluded some products commonly thought


of as foods, like energy drinks.


So what we found was an average


of about 23,000 emergency department visits each year.


And 2,100 hospitalizations.


We also found about 20% of these ED visits were due


to children getting into dietary supplements


when no one was watching.


Now if you exclude the child ingestions, what we find is


that about two thirds of visits and about the single herbal


or complementary nutritional product


and about a third involve a micro-nutrient vitamin product.


Among those complementary nutritional products it's mostly


weight loss or energy supplements.


And here we can look at these products


and adverse events for them by age.


And what we see among the youngest two groups,


over half of the ED visits due to adverse effects or due


to weight loss and energy products.


And indeed among just this age group of 20


to 30 four year olds, adverse events due


to weight loss products are about the same as adverse events


from all other product categories combined


for these older age groups.


And as when you might expect there are differences by sex


with more adverse events from weight loss products among women


and more for sexual enhancement and body building among men.


So what exactly are these adverse effects


that will lead to ED visits?


Well of course they vary by the type of product.


But for example for the supplements for weight loss,


palpitations, chest pain,


tachycardia the predominant symptoms.


And the same for the energy products.


On the other hand, for these micro nutrients


or vitamins it's actually dysphagia or choking


or obstruction that would cause most of the adverse events.


So in summary, we have about 23,000 visits annually


for supplement adverse events, 2,000 hospitalizations


and there are different risk groups dependent on the age


and the particular product.


But what can we do with these data?


So one thing that we did do is we tried to start


with something simple and we worked


with FDA to address choking.


We looked in their care system of voluntary reports to try


and identify the specific products involved in choking.


What we found was again three-quarters


of these were multi-vitamins.


And seven out of 10 of these products were -


were specifically marketed for older adults.


The other thing that we found was that FDA has some guidance


on how big pills should be.


At least for generic drugs and it recommends now more -


pills of no more than 17 millimeters in size.


So what do we do?


We measure these 10 products.


It turns out every single one exceeded that recommended length


in at least one dimension.


But again this is voluntary guidance


and there's no current regulatory authority


to dictate the sizes of pills used


for dietary supplement products.


So in conclusion we have to - although we have data


that there is harm from dietary supplements they are marketed


under the assumption of safety and that can lead to ED visits.


And to try to reduce some harms we can do maybe a better job


of informing the public of specific adverse events


that can occur with specific products,


whether they're energy drinks, choking and giving them -


keeping them away from young children.


And so with that, I'll let Dr. Falk give his


final presentation.


[ Applause ]


>> Okay thank you very much.


If you can't hear me just raise your hand.


But it's always tough to be the last speaker before lunch,


but hey it's a long way to dinner, right?


So what I try to do, this is like an addendum


to these really important investigations that you heard.


I just tried to one, look back historically


and give you an overview


of the very many investigations we've done related


to dietary supplements and food contaminants,


chemical contaminants.


And secondly I've tried to provide examples in here.


There's no way to go through all of this


in a few minutes remaining.


But there are references to all the journal articles and dates


of all the MMW articles.


You can find any of these things you're interested in.


Since I've retired I've done several things historical


overviews with colleagues here


on all the epi-aids investigations we did at NCH


and all of the MMW articles that relate to environmental health.


Hundreds of FBA's and about 850 or so MMW articles.


So we've done a lot of work


and in particular related to supplements.


The dietary supplement investigation -


definition on the 1994 legislation is very specific,


but hugely broad.


Covers all kinds of substances, including enzymes,


organ tissues, oils and so on.


Food contaminants, my own investigation whatever,


my own definition for whatever I've included here.


So it was easy for me to actually go


through the MMWR overview, pull out the food supplement


and food contaminants.


I think easily we've done over 100 investigations in this area.


So at least 17 related to lead, multiple ones of different types


that I categorized is dietary a food supplements.


There were many metal related ones.


Back in the 1960's and 70's there are some


like TOS and EMS which classified as new


and emerging diseases.


PBB's and PCB's were with organic compounds and so on.


There are 27 more in 2011, 2019 easily over 100.


So a lot of them.


Why were there so many?


Because there's so many dietary supplements and so many ways


that food can get contaminated.


I just started putting a playful list together for you here.


You know some things stand out.


If you prepare Ackee fruit or cassava wrong, you can either


die of hypoglycemia or cyanide poisoning.


Got to be careful with certain kinds of foods.


They can be shipped and contaminated


in so many different ways.


The most striking ones I remember out of the one


in the middle of that slide where trucks transporting sacks


of flour in Sierra Leone


and Pakistan were previously transporting pesticides,


Parathion, which soaked into the sacks of flour, caused dozens


of deaths in each of those circumstances.


And again, I have the references to most


of these later in the slides.


Lead was so strikingly persistent all throughout


that I kind of tried to summarize these for you.


Showed you the pictures of the - the pottery is done


in open area kilns,


so the temperature doesn't get high enough to fix the glaze.


And Mary Jean's slide - Mary Jean Brown's slide


of the candy's with lead and so on are left side, of the slide.


So one of my all-time favorites was the investigation


of miracle herb, mother nature's finest, which contained -


it contained valium, pain killer for your arthritis,


something to keep your blood pressure down,


non-steroidal anti-inflammatory and a dollop of steroids


and lead and they got too carried away cadmium


because it caused kidney problems.


Otherwise it would have been fine.


And so okay, Ayurvedic medicines had - report 76 cases


of encephalopathy from lead and about 10


or 11 children who died from that.


To me nobody else liked this slid, but there's a continuum


between getting lead on your hands and in your mouth


to getting lead straight with your food.


You can actually have the environment contaminated enough


that you're eating lead even if it's not in your food.


So just three or four


of the most interesting ones that I can remember.


We worked on melamine contamination,


as you see in the bottom bullet there.


Products came from China and they had powdered milk,


dried eggs which contained melamine.


But the big problem was in China


where 300,000 infants had urinary crystals and stones,


50,000 hospitalized, formula was basically what they were eating.


Melamine was added because it has nitrogen content,


it's a lot cheaper than putting protein into the infant formula.


So we got melamine in formula instead of protein.


And well it was my favorite slide where I used to show


with the lion cubs and baby orangutans


in the zoo getting the same infant formula


and the same kidney stones.


So here again this was done in Shambley,


what was then called Health Study's Branch,


selenium toxicity.


So this is I guess maybe you call it a multi-vitamin.


Had about 100 or more ingredients, 17 minerals,


18 amino acids and so on.


And - but the selenium was 200 times the recommended daily


allowance and caused multiple symptoms including hair loss


and nail discoloration.


And so that was important investigation.


Hepatic disease has always been very common and particularly


because of androgenic anabolic steroids


and all the various kinds of substitutes


as Dan pointed out in the last talk.


So this was done in 2013 again, by a group here in Chamblee.


And oxi-elite pro, as you can see the combination between CDC


and the Hawaii Department of Health identified 69 cases,


32 are hospitalized, three had liver transplants, one death


and it was due to reformulation


of the oxi-elite pro new product just


like it was described with Showa Denko.


They added a new ingredient called Adaline


which was made in China.


We still don't know - I guess I haven't seen what was in any


of the published literature.


So this was clearly a problem.


Finally I want to point out that there were multiple


investigations of kidney failure in people taking things


like cough syrup and liquid Tylenol.


Where instead of having glycerin


for making the propylene glycol diluent they were getting


in the package called glycerin.


They were getting diethylene glycol,


which is a very close cousin of anti-freeze.


And so they were getting multiple such incidents.


I put this in because in many countries


over the counter pharmaceuticals


like Tylenol are no better regulated


than dietary supplements, so in a good part


of the world this you know as little about these products


as you do about some of the dietary supplements.


So the most recent set of MMWR reports.


What I was really struck by were eight MMWR investigations


related to the synthetic cannabinoids.


Most related to synthetics for marijuana.


And one was a synthetic that it was labeled CBD oil,


but it was all synthetic.


There was actually no CBD in it.


So - so I don't know do we call - personally this is no longer


in the category of opioids.


It's sold lots of places.


I'm calling it a dietary supplement, so maybe 80% is


in haled, 20% is ingested.


So it gets into my dietary supplement category.


And okay finally it's a brave new world out there.


What do we worry about now?


So the [inaudible] investigation shows there's a lot


of contaminants in the - in the ingredients used


for the vaping liquids.


We've had all these investigations related


to synthetic opioids - opioids fentanyl, analogs and so on.


We did one of the 80's with an MPTP designer opioid,


which caused Parkinson's disease.


Synthetic marijuana which I just pointed out to you


and okay what, is the next big thing waiting to happen?


So my wife and I were just in Vienna.


So you see on the left - on your left CB shops.


They say high quality because they've read the MMWR.


They know there are substitutes for the CBD.


And you know the marijuana, you don't even have


to look in the window.


The sidewalks kind of are lit


up to tell you it's a cannabis shop.


So in Vienna they actually have more right, marijuana CBD shops


than they currently have castles and museums.


So you know - you know something dramatic is happening.


And well it's everywhere,


everybody you know is taking them.


Not much oversight,


no investigation, long term effects.


Large profits at stake, you can almost guarantee


that something - it will end up on Dan's list somewhere.


And so finally what was remarkable about EMS and TOS?


These were new disease


and couldn't identify the specific ingredient


that actually - couldn't reproduce it in animals.


We were hoping to discover a cause of scleroderma.


We were going to reproduce scleroderma


in animals, we couldn't do it.


Unlike the MPTP investigation


where they couldn't produce Parkinson's Disease in rats


but they did in monkey's.


And Ed will tell you he fed the toxic oil to - even to pigs.


We had so much of the oil in that repository there


and we couldn't reproduce the disease.


And lessons learned, well you need to alert clinicians,


but you also need inquisitive epidemiologists.


You need - there's so many unusual chemical toxins.


You need a really good lab like we have here.


Many outbreaks don't fit neatly


into your organizational structure.


You need a very adaptive organization,


collaborative institutional culture


and of course we can't do it all at CDC, so great.


Thank you very much.


[ Applause ]


>> Now I'd like to invite the speakers up to the table


to - for a short Q & A.


And rolling on the slides are acknowledgements


for other people who have helped with the investigations.


>> They know to push the button a time.


>> Hi, John Iskander, Office of science,


thank you all very much.


I'm wondering if you all could comment


on the current data environment, electronic health records,


big data as in contrast to some of these which were based


on standalone surveillance systems.


Would it be easier or harder


or how would it be different doing these


investigations nowadays?


Thank you.


>> Well parts of CDC are - are doing that and -


in DHQP which happens to be Dan's division,


but Lydos is assisting with - with reports


of hospital acquired


or healthcare institution acquired infections.


And although initially those were being typed in now over 50%


of those data come in.


Basically the institution has to press a release button,


you know so it's still under the institutions control.


But that's how those data are getting DHQP.


Do you want to comment further?


>> Sure, so I would say


that electronic data might help marginally


but there are other fundamental issues from VHR.


One is the clinician has to ask patients


"Are you taking these products?"


And patients have to tell them.


Because there's no real registry system patients don't quite know


what they're taking.


And even if you bring in the bottle, you know there isn't -


there are these constant reformulations


as you heard of products.


So it's hard to really ell what were the patients actually taken


off of this.


They had taken way before.


So I think the EHR can help, but it's not a total solution.


>> You know maybe just to complement what Dan said.


We had a summer intern one time and we put her to work.


She brought 10 health and body building magazines,


clipped all the ads, took them over to the lab


across the street and were like 30-40%,


they couldn't actually figure out what was in them.


Our lab, which is great at this.


So you know it's - who knows what's in these things?


>> You know I'm just comment -


but really what the L-tryptophan we just got lucky


that a physician you know, that we got word of it.


The actual progression of it had to do with the physician got


in touch with somebody at Mayo Clinic to get some consultation.


And the person he got in touch with at Mayo Clinic knew Ed


from Toxic Oil Syndrome.


So Ed was called and then Ed said, "Well we need to report


that to the New Mexico Health Department."


And so it's just happenstance really that CDC was involved


in this investigation at all.


Who knows how many cases would have occurred if it hadn't been


for that little connection.


And I mean I don't know how you even -


you certainly can't design that in any kind of surveillance form


or anything, you know?


So that particular investigation was just lucky.


And we were lucky that we got word of it -


wind of it so quickly and were able to get it,


like 20,000 cases of Toxic Oil Syndrome.


I mean what could we have had here?


Except that somebody reported it.


>> I just want to add that when Ed was sent to Spain


to do the investigation he was assisted by Tony Fauchee,


who joined the investigation together with Ed


on the original Toxic Oil Syndrome.


So that was - that was a remarkable group


that actually went to investigate.


I have a picture to prove that.


>> This has been a brilliant presentation


and I appreciate what you've done all these years.


I've long retired from CDC and stayed at the NIH


and I know just a little bit about what you're talking about.


And I opened my mouth on the tennis courts some time


or in other venues and tell people,


that's stuff you put in your mouth.


You don't know what it is and it's dangerous,


maybe, probably, possibly.


And I just get - I either get in argument


or just a shake of the head.


Is there any hope that this is kind of information is going


to get to the general public


and change people's behavior before we all get sick?


>> When I found out that most of the vitamins that we're -


I was taking were produced by fermenting bacteria you know,


had enzyme block such that - that you know thiamine


or riboflavin or some other B vitamin


or whatever you know was built up.


I stopped taking vitamins.


>> But you can get them -


>> So maybe just for those of you who don't know Dan was


in the NCHOD when we were doing some of this.


So - and I just want to say there are people out there


who are looking at what the - the 1994 regulation needs


to have done to make it actually more effective.


Peter Cohen and other people are actually writing


on this very regularly.


The problem is I think you know


in the current regulatory atmosphere I don't see the law


changing very quickly.


But who knows, things can change.


He points out for example


that when the law was created there may be several 400,


500 food supplement, dietary supplements on the market


and now there are like 70,000.


They weren't different all part compared


to this legislation was passed.


It really does need to be updated personally.


>> Well and just continuing anecdotally the problem is


everybody thinks these things are natural.


And it goes back to that Sunday when somebody asked me


about the L-tryptophan and I'm thinking it's really just


L-tryptophan and then a day later Henry brought me a patent,


a copy of a patent about bacterial fermentation


and I read this patent and I said, "Oh my God, these things -


there is nothing natural about this thing."


This is not - and people - and I try to explain


to people this is not even a natural source,


for what you're getting.


If you want it, go eat some broccoli. [Laughter]


It really is kinda scary, what people think is natural.


>> That's about time.


If you will please join me in thanking the speakers for an


excellent presentaton. [Applause]


