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Introduction
Emma Frame was five when she died from adrenal suppression, caused by prolonged use of an exceptionally high dose of the drug Flixotide (fluticasone propionate). Emma’s death, as a result of her treatment for asthma, was the subject of a Fatal Incident Inquiry in Scotland. The inquiry criticised all aspects of Emma’s care and points to important lessons for all those working to promote patient safety. This safety story considers Emma’s treatment and events leading up to her death and how her brother’s illness alerted hospital staff to the possible causes of Emma’s death. The findings of the Inquiry are then considered, why the Sheriff believed Emma’s death could have been prevented and how Emma’s treatment and care failed her. The response to Emma’s death by the regulator and the manufacturer are considered and finally this case study considers the wider issues for patient safety and medication for children.
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The case of Emma Frame
Emma Frame had respiratory problems soon after she was born. At 19 months, after a difficult episode of coughing, she was treated with an inhaled steroid, budesonide and a short course of oral steroids. Soon after, her GP changed her to another inhaled steroid, Flixotide (fluticasone propionate), putting her on a dose of 1500 micrograms. From this point until she died, Emma took between 500 and 2000 micrograms of fluticasone every day. The maximum licensed dose of this drug for children over four years of age was 400 micrograms. The drug was not licensed for use with children under the age of four and at some points during her life, the dose Emma was prescribed exceeded or was equal to the maximum recommended dose for adults during the course of her treatment.
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Stepping down medication
Emma’s GP was concerned about the difficulty he was experiencing in controlling her symptoms and referred her to a consultant respiratory paediatrician. The consultant suggested to the GP that every effort should be made to reduce the dose, in line with the BTS Guidelines on asthma. He highlighted the need to step down the medication especially as fluticasone was not completely controlling Emma’s symptoms. In line with this advice the GP made repeated attempts to lower the dose, but when the asthma symptoms returned, increased the medication again.  Emma saw the consultant four times over the next three years, each time he recommended stepping down the medication if possible. He did not, however, guide the GP on precisely how to do this, or stress the importance clearly enough to make it a priority for the GP’s management of Emma’s treatment. 
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Emma’s death
On 23rd November 2001 Emma woke up complaining of a sore stomach. She seemed unwell and her condition deteriorated quickly. By the afternoon she was lethargic and her parents took her to see the GP who immediately arranged for her to be admitted to hospital. In hospital Emma did not respond to any treatment. The paediatrician attending to Emma suspected meningitis, but antibiotics did nothing to improve her condition. She was having repeated convulsive fits and lost consciousness. In the early hours of the morning of the 24th November, Emma was pronounced dead. A post mortem examination failed to identify the cause of death.
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Emma’s brother
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Emma’s older brother, Calum had also been diagnosed by their GP as having asthma, and was himself on high doses of fluticasone. Only a month after Emma’s death, Calum complained of a sore stomach and was very sick. Because of what had happened to Emma, Calum’s parents were very concerned and took him to see the GP immediately, who referred him to the local general hospital. In hospital the cause of Calum’s illness could not be established. He was transferred to the Royal Hospital for Sick Children, at Yorkhill, Glasgow. Here he had a CT scan and it was found his brain was swelling. He was transferred to intensive care where he was ventilated, sedated and eventually the swelling to his brain reduced. After three days he returned home and made a full recovery.
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Staff vigilance
After Calum left the hospital a member of staff noticed that the level of cortisol in his blood was lower than normally expected. Calum was recalled for synacthen testing and the results of these tests showed that Calum had severe adrenal suppression. These results prompted a review of Emma’s post mortem findings by the pathologist, who concluded Emma’s death and her brother’s illness were both caused by adrenal insufficiency and suppression due to inhaled steroid treatment for asthma. He approached the Scottish Courts and suggested an inquiry into Emma’s death would be in the public interest.
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Findings of the Inquiry 
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The inquiry was wide ranging in its scope. It drew evidence from all individuals, agencies and parties involved in Emma’s treatment and care, and also those associated with the licensing and manufacture of the drug Flixotide, expert witnesses and Emma’s parents.

 

The determination of the inquiry was that the cause of Emma’s death was adrenal suppression caused by inhaled steroid therapy for chronic asthma. The Sheriff determined that Emma’s death might have been avoided had reasonable precautions been taken. Sheriff Carol Kelly said in delivering the report:

 

‘I have come to the belief that it would have been a reasonable precaution for the consultant involved in Emma’s care to have taken a more proactive role in reducing the dosage of fluticasone prescribed for her and that if such a precaution had been taken, Emma’s death might have been avoided.’
 

In her summary of what would reasonable precautions would consist of, she included the active intervention of the consultant respiratory paediatrician at the Royal Hospital for Sick Children, at Yorkhill in Glasgow, by giving strong advice to Emma’s General Practitioner to lower the dose of fluticasone prescribed and then to monitor the GPs success in carrying out his directions. 

 

The Sheriff also determined Emma should have been issued with a steroid card to alert health care practitioners to her treatment so appropriate action could be taken in relation to any treatment she received.

 

The Sheriff included as relevant to the findings of the inquiry the marketing activities of the manufacturer of the drug, which she found to have promoted complacency amongst the healthcare professionals to the safety of inhaled steroid therapy. This was considered to have contributed to the practice of prescribing high doses of fluticasone to children.

 

The Sheriff criticised both the Medicines Control Agency for not making its advice on the dangers of high doses of inhaled steroids sufficiently strong to reflect the research community’s concerns about the risks of high dose prescribing of inhaled steroids and fluticasone in particular. The British Guidelines on Asthma Management 1995 Review and Position statement were also criticised for lacking clarity in relation to the maximum recommended dosage of fluticasone propionate for children under five years of age and the Sheriff concluded the absence of clear direction on this drug in the guidelines had contributed to Emma’s GP prescribing high doses of fluticasone.

 

In her summing up the Sheriff called on the appropriate authorities to consider reviewing the practice of general practitioners and specialists when prescribing inhaled corticosteroids.
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Criticisms of Emma’s treatment and care
 
Failure to prescribe safely
The GP and the consultant were both aware that Emma was taking high levels of the inhaled steroid and both believed that even though these high levels of steroid were not ideal, the medication prescribed did not pose a threat to Emma’s health. In line with the side effects of prolonged use of steroid therapy in children, they monitored her height and weight. As they found her growth to be normal, they did not suspect that the steroids were having a far less visible, but more dangerous adverse effect on Emma’s health.
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Failure to anticipate a rare adverse event
As reported to the inquiry, neither Emma’s GP nor her specialist had personal experience of adrenal suppression or adrenal failure in clinical practice, both believed the risk was sufficiently small to be disregarded. They describe the risk as so small as to be ‘theoretical’. This was despite considerable warnings to the contrary, not least those circulated in the Current Issues in Pharmacovigilance bulletin (May 1998) which cited adrenal suppression as a possible systemic adverse event following prolonged treatment on high doses of inhaled steroids. In addition to this there was a growing body of literature pointing to the risk of adrenal suppression with high dose steroid use over prolonged periods of time.
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Failure to challenge marketing messages
The doctors’ perception of the drug’s safety, was found by the inquiry to be partly due to the way the drug was marketed. GlaxoSmithKline the drug’s manufacturer had promoted the drug as the drug of choice for managing severe childhood asthma. The advertising slogans stressed the safety of the drug and its use with children: 

‘designed for control with safety in mind’ 
‘For children, Flixotide’ 
‘A good friend in childhood asthma’
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Responses to Emma’s death 

 

…by the drugs regulator 

The Medicines Control Agency, through the Yellow Card scheme (whereby adverse events for newly licensed drugs are systematically reported to the MCA, which has become the MHRA) were advised of the fatal and very serious cases of adrenal suppression involving Emma. This, and the growing body of evidence of the risks of adrenal suppression, gave rise to concern that there may have been previous undetected or unreported cases. In particular, there was concern over the use of high doses of fluticasone. A full review was carried out. GlaxoSmithKline, as part of a risk management strategy designed with the MCA, distributed a letter of advice and guidance to all healthcare professionals in the UK highlighting the risk of adrenal suppression in children associated with inhaled steroids. In addition to the letter they conducted programme of meetings across the UK to reinforce the British Thoracic Society guidelines with GPs and consultants.
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…by the manufacturer
GalaxoSmithKline have since revised their information for patients and produced additional guidance for health professionals on the use of inhaled steroids used out of license for children. This leaflet, ‘Use of Out-of-Licence doses of Inhaled Corticosteroids in Children’ has been distributed to health professionals throughout the UK and is available as a downloadable pdf.
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…by the hospital
Following Calum’s diagnosis of adrenal suppression, the medical director at Yorkhill hospital agreed that all children and adolescents who had attended Yorkhill and were receiving inhaled fluticasone in doses of 500 micrograms or more would be recalled for synacthen testing. 426 children were identified, of whom 140 were receiving doses of fluticasone outside of licence. By the time of testing, only 78 children were receiving doses out of licence, but of these 34 were found to have impaired adrenal function. Of all the children tested three per cent were found to have severe impairment of cortisol production and all of these children were asymptomatic. All children recalled for testing were evaluated for the potential to reduce their doses of fluticasone and those children who’s symptoms could not be managed on a lower dose, were kept under regular review at the Children’s Hospital.
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Discussion of the wider issues for patient safety

Off licence prescribing
More than any other issue, Emma’s death highlights the risks of out of licence prescribing practice in paediatrics. In Emma’s case a substantial body of evidence existed, pointing to possible dangers to the patient’s health with high doses of fluticasone. However, this evidence wasn’t acted on by either the specialist or Emma’s GP. This is may be because the evidence wasn’t easily accessible and the Bulletin that reported the potential risks of high doses of fluticasone in children was not worded sufficiently strongly, or distributed with sufficient urgency, to prevent unchallenged prescription of this drug at the doses Emma was receiving. 

 

Doctors, whilst notionally becoming fully and solely responsible for their actions when prescribing outside of license, are free to do so without any monitoring or control. Whilst this is common within specialist, secondary care, most general practitioners are careful to prescribe at recommended doses. What was striking in Emma’s case, was the GP’s extremely initial high dose prescription went unquestioned, by colleagues, by the hospital specialist and by the pharmacist. In addition, the GP did not make himself fully aware of the risks associated with prescribing this drug at high doses. Not only was this a failure in his practice, but it also meant he could not have communicated the risks associated with his treatment of Emma to her parents. 
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MHRA’s communication with health professionals
There is no doubt that the GP failed to take note of warnings about the drugs he was prescribing. However, all health professionals suffer from information overload. This creates substantial challenges for those with urgent and important communications. Whilst it is ultimately the responsibility of the doctor to be fully informed about their prescribing practice, agencies such as the MHRA must also share responsibility for ensuring drug issues affecting patient safety come to the immediate attention of the health profession. 

In a statement issued after the inquiry into Emma’s death reported, the MHRA said:


‘The death of a young girl following prolonged treatment with high dose inhaled steroids is an exceptionally rare but tragic occurrence and one which warrants careful examination…

A major objective for the MHRA is to improve the quality of information regarding the safety of medicines available to both prescribers and patients in product information and other communications.’

Since this statement was issued the MHRA has reported on communicating risk to patients. The report of this expert working group of the Committee on Safety of Medicines includes specific guidance on the communication of possible side effects, and will be the subject of widespread consultation. Find the report at www.mhra.gov.uk  
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Doctors’ communication with patients
Emma’s parents said after the inquiry published its report:


‘We hope the people and organisations involved will carefully consider their part in Emma’s death. We relied on their knowledge, professionalism, governance and care. They let Emma down in the most devastating way possible. We consider the approach taken by our GP and endorsed by the specialist at Yorkhill was reckless.’
 

Emma’s parents were unaware of the risks posed to Emma’s health by the medication she was taking. How risks are communicated to parents of children taking off license medication is an issue that must be considered in light of Emma’s case. 
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Would Emma have died if the BNF for Children had been consulted?
The publication of the British National Formulary for Children (September 2005) came too late to save the series of events that resulted in Emma’s death. Without a doubt, this groundbreaking reference work would have prevented the prescription of high doses of fluticasone going unquestioned by other health professionals involved in her treatment and care. It would have been clear to the GP that he was acting outside of accepted practice and it would also have been obvious to the pharmacist dispensing Emma’s medicine that the dose she was being given was not recommended and carried substantial risks to her health. In addition to the awareness the BNF for Children would have raised about the dose, the guide would also have alerted the GP, specialist and pharmacist to the need to issue Emma with a steroid card. Steroid cards are freely available and despite the assumption that they are only used with patients on oral steroids, they should also be issued to anyone on prolonged high doses of inhaled steroids. If Emma had been given a steroid card, the care and treatment she received at Yorkhill the night she died would have been distinctly different and measures could have been taken that may have saved her life.

 

The BNF for Children makes it clear that children are at risk if prescribed high doses of inhaled steroids. It states,


‘Higher doses of inhaled corticosteroids have the potential to induce adrenal suppression… and children on high doses should be given a ‘steroid card’; these children may need corticosteroid cover during an episode of stress … Inhaled corticosteroids in children have occasionally been associated with adrenal crisis and coma; excessive doses should be avoided.’ Pp171

 

This work has been made widely available to all UK health professionals. Firmly rooted in the evidence base that exists for safe medication practice for children and with the input of clinical experts from all areas of paediatrics, the BNF for Children would not have failed Emma. It is with her, and other children who have suffered from the difficulties inherent in giving medicines to children in mind, that the BNF for Children has been published and so widely disseminated. It marks a new chapter in medicines safety for children.
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Related Information
· British National Formulary for Children [Literature Review] 

· The BNF for Children: a new and safer era in prescribing medicines for children [saferhealthcare Editorial]  

· Emma Frame Inquiry, Scottish courts: www.scotcourts.gov.uk 

· BTS guidelines: http://www.brit-thoracic.org.uk/asthma-guideline-download.html 

· Asthma UK: www.asthma.org.uk 

· Medicines Healthcare products Regulation Agency: www.mhra.gov.uk 

· Report of Expert Working Group of Committee on Safety of Medicines: http://medicines.mhra.gov.uk 

· The Yellow Card scheme online: http://www.mhra.gov.uk/home/idcplg?IdcService=SS_GET_PAGE&nodeId=276 

· http://bnf.org The British National Formulary website. See Resources in the BNF for Children section for more information on all aspects of the BNF for Children, how and why it has been written, researched and developed. 

· http://www.nelh.nhs.uk/bnf_children.asp NHS Electronic Library for Health entry for children’s BNF. 

· http://www.bnfc.nhs.uk/bnfc/ The BNF for Children site, gives full details of distribution and how to access the publication in print, on line, via Athens and as a CD.
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Discussion points: Prescribing outside of licence
Emma’s case raises questions about the risks of prescribing outside of license

· Should GPs be allowed to prescribe outside of licence, is this the specialists role? 

· Is out of license prescribing safe for patients or does it potentially carry too many risks? 

· Who should pay for extending drug research sufficiently to extend licences for adult drugs to children? 

· What role does the community pharmacist have in reporting/identifying prescribing that may put patient’s health at risk? Should pharmacists support GPs in prescribing outside of licence? Should there be monitoring? 

· What are the implications for patients and health professionals when drugs are prescribed outside of license? Have you had any experience of these issues? 

· How is risk assessed when drugs are prescribed out side of license? How have you communicated risk when prescribing outside of license? How have you assessed the risks and communicated them to patients? 

· Should all patients prescribed medication outside of license be identified and entered into a RTC as some have suggested?

