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It has been a privilege to experience your warm hospitality in the last few days and to have the opportunity to experience some of the beauty of Japan – both the physical beauty but also the experience of the culture and the way of living here. 

Japanese and New Zealand cultures are different in many ways but there is something that we share – a fundamental quality of our shared humanity that cuts across both our cultures – the way we cherish our children. (slide 2) There are few things can match the delight we have in our children (slide 3) and few urges are as powerful within humans as the urge to protect them.  (slide 4)This is an instinctive desire we have to safeguard  health and life of future generations.  It is one of the fundamental aspects of being human and our survival depends upon it. 

Our survival also depends on our ability to cope with and respond to threat. Both you in Japan and we in New Zealand sit in a vulnerable position in terms of natural disasters. (slide 5) This is an image of the Hokkaido Tsunami of 1983. Tragedies like this Tsunami remain vivid memories and become part of our culture as in this beautiful and famous image from the 1830s.(slide 6) They also shape our subsequent responses to threats or signals of threats. In both our countries we have recognised and developed systems to cope with this threat of tsunami. Early warning systems that meant that earlier this year, in 2010, when the earthquake in Chile posed a risk of Tsunami, we had early warning and could respond – we could take ourselves and our children out of harms way until we knew whether the danger was real or not. 

Both you in Japan and we in New Zealand also sit in the same vulnerable position in terms of medical disasters. (slide 7) Pregnancy has been in the past a risky time for both mothers – many of our ancestors died in childbirth – and for the children themselves – still birth and infant mortality were high. Medical science has had a great deal to contribute to the safety and health of both mothers and their babies. But the intersection of medical science with pregnancy has not been without its own disasters – one of the most famous was thalidomide. (slide 8) 
This drug was marketed over the counter as a sleeping tablet – to make pregnancy more comfortable for women. What was not apparent until later was that the burden of the drug was greater than the burden of the symptoms it was designed to relieve -  that using this drug had unforeseen and devastating consequences for the unborn child.  (slide 9) The most well known effect of this drug is that these children were born with deformed limbs but in fact they had a number of other abnormalities as well. These drug induced birth defects were a visual shock to the world – a memory as vivid as the tsunami -and led to questions about how this tragedy happened, with a resulting shift in regulation around drugs with the aim of preventing future similar disasters –providing early warning systems.(slide 9)

The approach to prescribing in general is one of balancing the risks and benefits of a drug. Thalidomide use in pregnancy heightened the awareness of the unknown risks of drug use in pregnancy and resulted in policy change around drug use in general and in pregnancy in particular. In pregnancy because fetal malformations have such potentially devastating and lifelong consequences for parents and child, this balancing of the risks and benefits of a drug took an even more cautious approach.  Particularly in the first trimester of pregnancy when organ development is occurring and adverse effects can be most serious – resulting in loss of the pregnancy or serious birth defects.

A woman today will go to sometimes extraordinary lengths to avoid exposing her unborn child to threats during pregnancy and there are a multitude of information sources available to her (slide 10) – she will stop smoking, she will top drinking alcohol, avoid certain foods (slide 11) Worry about the effects of a cup of coffee (slide 12) and take folate tablets to reduce the risk of spina bifida. (slide 13) Here is a picture of a woman reading to her unborn child to try to help brain development.

Today we will examine another tragedy (slide 14) - the story of SSRIs and birth defects. Like many tragedies this is a story of broken hearts. Children with broken hearts and their broken hearted parents. The tragedy lies here: This threat had early warning signals, but these early warning signals were not passed on to parents and physicians so they could keep the unborn children out of harms way. The response to these early warning  illustrates the dysfunctional relationship between drug safety and drug marketing and the problems with our early warning systems that need urgent attention. 

(slide 15) GlaxoSmithKline, the company making Paxil, managed to obscure these risks and override a  precautionary approach by not just by ignoring the early warning signs of problems, not just by not passing these cautions on to physicians and patients  but, extraordinarily, by actively encouraging use in pregnancy. Convincing women and physicians that taking Paxil actually reduced the risk to the child.  The company marketing campaign aimed to make Paxil the drug of choice for women – in pregnancy breastfeeding  menopause -  all through the reproductive years

That there may have been problems with Paxil for pregnancy was indicated by the early animal studies even before it was sold to GSK. (slide 16) This is one of the early studies of paroxetine in animals in 1979. This is important because you can see here a clear effect on the number of deaths among the offspring of the rats, but not only that – it is also important because you can see the higher the dose of Paxil, the higher the rate of death in the rat young. A “dose response” like this is an even stronger signal that there is potential for a problem here. But little more investigation was carried out as to the cause of what was going on - studies were not done do determine the cause of death – whether specific birth defects played a role. The kind of studies that should have been done were not done until just last year – 2009. (slide 17) Studies that confirmed earlier concerns and highlighted potential mechanisms. 
This signal of problems should not necessarily have been a surprise. (slide 18) Here you see a photograph of a field of a plant called St Johns Wort. This  is a plant thought to have SSRI-like properties and is used as a herbal antidepressant.  Farmers in Germany had known for years in Germany not to graze their pregnant cows in fields of St John’s Wort.  Why? Because it was poison to pregnant cows - it increased the rate of miscarriage. One of the early publications suggesting problems in humans was a publication by Christina Chambers in 1996 suggesting a higher rate of minor abnormalities in children of women taking fluoxetine. (slide 19)

In the face of these signals the gaze of GSK remained firmly averted from the idea of reproductive toxicity and teratogenicity. Despite recommendations from the FDA in the 1990s that further studies should be carried out, no such studies were initiated by the company, and of even more interest to you in Japan, in 1994 there was a request from the Japanese regulatory authority (MHW) for further studies on reproductive safety before licensing. The  response and thinking of GSK is reflected in this internal company memo about Japans request: The early warning signals had indicated to them that these were studies that they did not want t do. They avoided suggestions like this from Japan and the FDA that they investigate further. (slide 20)

(slide 21)At around this time in fact the company had internal data on pregnancy outcomes from a pregnancy register showing a much higher rate of abnormality than would be expected - where of 520 pregnancies, the outcome of 313 were known and of these 13% had birth defects. (slide 22) But despite this, nearly ten years later GSK – the company that built its reputation on Bonny Babies - still hadnt carried out a single epidemiological study – that is a study looking at the effect in humans - in response to these signals.  In fact they didn’t do a study until they were finally compelled to by the FDA request that asked them to perform a meta-analysis to assess the risks of Paroxetine in the first trimester. 

Outside the company there were a number of epidemiological studies in humans from groups exploring this safety issue and the results are summarised here. (slide 23) If the figure here is greater then 1 there is a higher risk of serious birth defects in babies of mothers taking paroxetine. These data are convincing - these studies done in different countries and using different methods and they show a consistent increased risk of birth defects.(slide 24)You can see it very clearly here in this visual representation – this line down the middle is the point where there is no effect from taking the drug. Where these circles are to the right of the line, this shows that the risk is increased. And when these lines don’t cross the line the effect is scientifically certain. It is not due to chance.  What you see in this picture is that the overwhelming direction of effect has provided a signal from very early on that there might be problems with the drug in pregnancy. The overall risk in the data from all of these studies  is down here at the bottom. This is the most precise estimate of what the magnitude and certainty of the risk is. You can see clearly here that overall there is an increased risk of birth defects in women who take paroxetine  in the first 3 months of pregnancy and, it is certain that this effect is real. 

Moving from overall serious birth defects to heart defects in particular, you can see exactly the same pattern: (slide 25) Over time there was a consistent signal that there was an increased risk 

(slide 26) I want to highlight this study by Kulin – you can see this is one of the only and early studies that did not show this among all these other studies signalling increased risk – because we will come back to this study and how the company used it later.  (slide 27) Similarly in this visual representation when you look at the weight of evidence – and it is clear here that the risk indicated by these results taken all together is both increased  and scientifically certain: Paroxetine use in pregnancy doubles the risk of heart defects.

While the risk appears greatest for paroxetine, other recent studies indicate that this is likely to be a class effect, with clear increases in risks shown for other SSRIs such as sertraline and citalopram. (slide 28)

So how big is this risk? The magnitude of risk is important in assessing a risk benefit balance for treatments and a company line would argue the risk is so small that the benefits of treatment are worthwhile - that the drug is “almost safe” for use in pregnancy. This is the line that has been pushed to physicians. This is the difference in risk of a heart defect – 1 %. (slide 29) This sounds small so to try to give the science some meaning, for a woman or a couple contemplating pregnancy, (slide30) in most countries now there are recommendations that all women contemplating pregnancy take folate supplements during early pregnancy.(slide 31) In some countries this is even felt to be so important that making it a legal requirement for food manufacturers to add extra folate to foods such as bread is contemplated. This is to lower the risk of spina bifida. How great is this risk?  (slide 32) Taking folate in this way changes a woman’s chance of having a baby with spina bifida from 1/1000 to 1/4000. A small risk reduced to an even smaller one – but we consider this a large and important enough risk to act on in most societies  because of the serious nature of spina bifida. With that in mind, consider the increase in risks from taking paroxetine in the first 12 weeks of pregnancy. This will increase a womans chance of having a baby born with a heart defect from 1 in 100 to 1 in 50. A much greater risk.  An equally serious condition. 

We have here a very odd situation. On the one hand, on the basis of the balance of risks and benefits, we are recommending medication to reduce an extremely small risk to a vanishingly small one. But on the other hand, suggesting giving a medication that carries with it a much greater risk of an equally serious condition. Why is it that medicine is so keen in both these cases to believe that giving medicines is the right thing to do?

(slide 33) In addition to these risks, a group of studies have been published showing that SSRI use through pregnancy is clearly associated with a range of other dangers including premature birth, a neonatal withdrawal syndrome, miscarriage and pulmonary hypertension in the newborn. (slide 34) It is not surprising that there are other effects – serotonin receptors are distributed widely within the body, outside the brain. There’s a question to be asked here though. Given that serotonin acts on the brain (slide 35) and that the window of risk of vulnerability of a baby’s brain while still in the womb is much, much longer than that for the developing heart – you see here the period of risk for heart problems ends mostly at 8 weeks into the pregnancy, but the risk for the developing brain extends through the entire pregnancy. Shouldn’t we want proof of the safety for infant brain development before promoting use in pregnancy and the reproductive years? 

(slide 36) There was a small study done by a group with links to GSK that stated there was no effect.  The conclusions also stated – unrelated to any data from the study – that babies of mothers with depression were much worse off with the implication that treating depression was better for babies. However the study was too small to say there were no problems. 

It was so small that only an extremely large effect on brain development could ever be picked up. 

It was too small to detect effects of the size you were likely to see here. 

It was not adequate to provide reassurance of safety.

Yet despite this GSK used the study to make claims of safety for child brain development. No other studies were carried out, including company studies, to try and investigate this properly. (slide 37) That is, until a group from Denmark published this study early in 2010, looking at developmental milestones of children whose mothers had taken antidepressants in pregnancy. 

The conclusions of this study speak for themselves.  (slide 38)

“The results of this study suggest either a permanent or reversible effect of antidepressant exposure on fetal brain development which may depend on the timing of exposure during pregnancy.” (slide 39)
Think back now to the earlier slide of the pregnant woman reading to her unborn child to improve their brain development.  What would you think if you were this pregnant woman and were given this information? Would you think that these drugs were “almost safe”?

Now there’s another twist to this story. And the twist is what happens when you try to stop these drugs. Withdrawal problems we usually associate with trying to stop drugs like heroin or cocaine (slide 40) But a proportion on people have exactly the same withdrawal issues trying to stop SSRIs. (slide 41) Physical withdrawal symptoms that make it difficult to stop these drugs. On trying to stop paroxetine, for example, you might get around 7 of these symptoms (slide 42) – and in some cases the severity of these is so bad the person is unable to stop the drug at all. At the least it means, particularly for paroxetine and some of the other SSRIs, usually means is having to taper off the drug gradually to be able to deal with the discomfort. This has even greater importance in terms of the safety issue we are thinking about – pregnancy and heart defects. (slide 43) If you think of when a woman finds herself pregnant – her missed menstrual period is around here (4 weeks) – she will probably have a pregnancy test around here (6 weeks) – and then if she needs 2 weeks to stop the medication here (8 weeks) – she will already have been taking this drug through the highest risk period for birth defects. (slide 44) She will end up taking a drug that is now pregnancy category D throughout the first trimester of pregnancy. 

(slide 45)From the company that started in a town called Bunnythorpe in New Zealand making infant formula to the multinational giant it is today. (slide 46) What response did GSK have to these signals that babies of mothers taking their modern product were at risk of being far from bonny. 

Looking at the initial signals of problems (slide 47)

A scientists response to this kind of data would be –

“This could be a problem we need to look at this more.” This is indeed what the company scientists did say after those early studies in the 1980s - suggesting more work needed to be done. (slide 48)

A physician and a patient’s response might be – 

“We’d like to avoid this drug until we know more.”

A corporate marketers response might be – 

“This could be a problem for this drug as its where our target market is - in the reproductive years. We need a strategy to avoid highlighting this”

The divide between the scientific and the corporate response to drug safety issues is illustrated by what did actually happen after the early signals of potential teratogenicity of Paxil

Here the line in the balance of risks and benefits of this drug is drawn in different ways:

Between science and marketing

Between information and ‘spin’

Between profits and safety

The company were well aware of what was at stake here. (slide 49) This was a key and rapidly developing market for companies for psychotropic drugs in the face of mounting negative publicity about benzodiazepines. (slide50) It wasn’t just a matter of losing a market in pregnancy. Because of the difficulties of avoiding exposure in early pregnancy, it was a matter of losing a much larger market – women in their reproductive years. 

The company knew that between a third and a half of pregnancies are unplanned and pregnancy is often not discovered until the 6th- 8th week – well into the danger period for malformations – as they noted in an internal company memo about the threat if teratogenicity were highlighted. 

“A worst case scenario has been identified as resulting in a contraindication in women of child bearing potential…..A simple pregnancy contraindication would not protect those women who took paroxetine while unknowingly pregnant.”

(slde 51) In the face of this early warning of tragedy, companies instead  ignored the early warning signs of teratogenic effects, denied causality when the data on birth defects and other problems became public, withheld data and actively promoted antidepressants to women of child-bearing age on the basis of the risks of untreated depression (slide 52) using images like these in the advertising material to doctors and physicians – showing antidepressants as the solution to a range of the problems of everyday life for women – for reactions to stressful events, or even the tediousness of day to day life. (slide 53) Promoting the drug as a solution for normal but uncomfortable humans emotions such as shyness and nervousness. (slide 54) Even hinting women would be poorer parents if they didn’t take the drug.

This is the product label warning that was eventually introduced in 2005 (slide 55). There is a key point for the marketing campaign here on the product information for Paxil.…
“this drug should be used during pregnancy only if the potential benefit justifies the potential risk to the fetus”
You have been convinced by Professor Healy’s talk that the benefits of these drugs are vanishingly small. And from what you have seen of the evidence on safety you can see that the risks are both serious and difficult  to avoid. The risks far outweigh the benefits for the use of Paxil in pregnancy and use cannot be justified.  But GSK crucially used this sentence as the basis for their marketing. The balance of risks and benefits (slide 56) They knew doctors would read this and so the way they handled this issue was to change the impression of this risk benefit balance for both physicians and women, so physicians would be happy to prescribed the drugs and women would be happy to take it. Rather than cautioning about the potential harms of treatment, the company emphasized instead the risks of untreated depression. The marketing campaign aimed to “make Paxil the drug of choice for women”. Physicians treating women for a range of disorders including those seeing women who were pregnant or contemplating pregnancy were specifically targeted with this misleading promotional campaign. They were targeted by drug reps, with free meals, ‘educational’ evenings from company paid speakers and free samples to give out to patients. 

(slide 57)  The materials for this campaign carried specific detail around use in pregnancy using a ‘mother knows best’ campaign to sway consumer perceptions, with events organised for Mothers Day. (slide 58) A DVD was given out by pharmaceutical representatives visiting  physicians describing use of antidepressants in a pregnant women in a case study using a woman called “Mary Beth”. (slide 59) In presentation material like this, provided to their paid speakers, emphasized the risks of untreated depression in pregnancy particularly for the baby, but also for the mother. Using powerful cultural images or misery and suffering and implying that these drugs could help. (slide 60) There is not a single piece of evidence that antidepressants help any of these outcomes. They then approached the other side of the risk benefit balance by trying to obscure and reassure about the risks. (slide 61) Selectively using studies that simply could not support these statements in their promotional material. (slide 62) On the basis of studies, done by a group with associations with the company, which were  too small to be able to demonstrate safety they strongly pushed messages of  safety for brain development (slide 63) and no risk of birth defects or miscarriage (slide 64)

(slide 65) This study used to support this study was the was another extremely small study and in the earlier slide it was one of the few that did not appear to signal risk of heart defects . (slide 66) The interesting thing about this study is that if the data is looked at more carefully, it did actually signal increased risks of birth defects for paroxetine, and did show increased risks of pregnancy loss. It did in fact show an increased risk of birth defects for Paxil. It also showed an increased rate of miscarriage – nearly double.  And an increased risk of overall pregnancy loss either through miscarriage or therapeutic abortion. While the study was too small to offer scientific certainty, a signal in such a small study is important. Rather than doing larger studies, the company misrepresented this study as something completely different - as showing certain safety. Not enough certain evidence of  harm was spun as evidence of no harm. They then went one step further to suggest that stopping these drugs in pregnancy posed risks. Instead of warning about the risks of taking these drugs in pregnancy, instead they warned of the risks of not taking them.(slide 67)  and the short half life which made it so difficult for women trying to stop, in fact was promoted as some sort of advantage. (slide 68) In this response from the company you can clearly see the disconnection between information and marketing, the disconnection between science and commerce and the disconnection between drug safety and drug marketing.

In the face of these clear effects on birth defects (slide 69) GSK highlighted the risks and then dismissed them. (slide 70) A series of articles were orchestrated around use in women and use in pregnancy from paid consultants and groups with links to the company. (slide 71)Minimising the impact of discontinuation syndrome, while overstating the important of the problem in pregnancy. (slide 72) One of these studies is particularly interesting. (slide 73) This study claims to show that there is no increased risk of birth defects as a result of paroxetine use.  It was heavily criticized for its methodology by researchers experienced in rigorous meta analysis. (slide 74) It became clear subsequently that the authors had failed to declare their financial conflicts of interest with the antidepressant manufacturers (slide 75) and, even more startlingly, that it had been performed at the request of lawyers acting for GSK trying to defend the lawsuits against them from parents of children born with heart defects. (slide 76) The same group publishing studies suggesting no harm to developing brains (slide 77)  and is pushing to reduce anxieties about taking drugs in pregnancy. (slide 78) This is the website of the group – with messages reassuring mothers about drug use on the basis of this study criticised for its poor methods and done at the request of GSK lawyers. (slide 79) These messages have been picked up thought the media, particular the internet where women with worries might go to search for information. (slide 80) You can see here the results of the meta-analysis being use to reassure women about their safety in pregnancy -  using the same study. (slide 81)

(slide 82) Yet at the same time the mounting evidence is increasingly clear around the harms, editorials continue to portray the theme of risk as very small compared with the benefits. (slide 83)  Part of the marketing plan for Paxil use in women included sponsorship as well as and exposure of the company messages via their paid speakers at presentations at conferences by the two most influential groups in this case – the colleges of Obstetricians and Gynecologists and the College of Psychiatrists.  (slide 84) Subsequent to this, these organisations have changed their positions from one of caution in prescribing antidepressants to one suggesting women should be screened and treated for depression in  pregnancy.  (slide 85)

How does the company that made its reputation on building bonny babies respond to individual patient requests for information?(slide 86) In 2001 the company received an email request from a woman. This woman had had to abort her baby boy because of major heart defects. (slide 87) This woman’s case was in fact known to the company -  it had been reported and logged in the company’s database and the baby boys defects were described  as ‘almost certainly’ caused by Paxil. (slide 88) This woman goes on to described her anguish at having to abort her baby boy. (slide 89)  and her distress and guilt over the fact that it might have been her fault – that it might have been the antidepressant she was taking.(slide 90) She says in the email that she and her husband are wanting to have another child. She asks the company for information about whether the drug could have caused the problems her baby had and says she would stop taking the drug while pregnant if there was any risk. The company, having acknowledged the risk in their internal documents did not provide any information to this woman. (slide 91) Despite the company’s own employees testifying that they thought this woman had a right to know this information they simply told her to ask her own doctor. Her own doctor –  a doctor who would have been completely unaware of what GSK knew and whose only information was likely to have come from the marketing campaign you have seen.

There are other wider implications (slide 92) It is clear that the rate of use is now very high in pregnancy – between 10 and 15% of pregnant women in many countries are taking SSRIs.  It also clear  that these drugs increase the rate of premature birth and miscarriage substantially. (slide 93) What is worrying is that in developed countries like the US the rate of premature birth is increasing. (slide 94) While it is not clear that the drugs have a causal role these 3 pieces of information should be cause for concern. These issues affect not just individuals but the nature of what it is to be human. To care for and ensure the survival of our children. 

It is hard to know whose heartbreak is worse though. (slide  95) These children with broken hearts or their broken hearted parents. The devastating nature of the burden of birth defects on both child and family is difficult to imagine for those who have not been in that situation. Parents carry both this burden and the burden of cause.  Our early warning systems have failed these children and their parents.  They have failed at a regulatory level. And they have failed here.(slide 96) In the consultation between doctor and patient.  This is at the core of medical practice. This is where the risks and benefits are weighed. Both patients and physicians are not getting the information they need to make these choices

Examining the conflicts between marketing and science around SSRIs in pregnancy provides a basis for questions about the use of information in decision making, the nature of truth in medical science and the notion of autonomous choice in this context.  (slide 97) In drug marketing you can see information is used to manipulate physicians and patients  into making a particular choice – in this case taking a particular drug.  Given our experiences with drugs like thalidomide it is extraordinary that a culture change is being effected so that physicians are persuaded that it is more harmful to babies for mothers not to take these drugs. 

The last word I will leave to Derek Novak, the father of one of the children born with serious heart defects. He first describes the anguish of waiting for his wife to wake after having given birth, knowing he was going to have to tell her their child was seriously ill, and then his feelings around the link with antidepressants - and his questions about why our early warning systems just aren’t working. 

Video clip text: “I remember thinking, I am going to have to wake my wife and change everything that she is thinking right now. She is thinking she gave birth to a perfectly healthy child with nothing wrong and I’m going to have to wake her up and change all that…I think in a couple of respects the emotions – I don’t know if they’re angry or sad – kind of come down the path of: all right there’s somebody, there’s somebody behind that - there could be somebody that didn’t do their job and now my daughters got a heart defect.”

