	Ebola in UK Children
UK preparedness for children with Ebola infection 
Jethro A Herberg1, Marieke Emonts2,3, Michael Jacobs4, Andrew Riordan5 
Affiliation:
1 Section of Paediatrics, Imperial College London, London W2 1PG, UK
2 Newcastle upon Tyne Foundation Trust Hospitals, Great North Children’s Hospital, Newcastle upon Tyne, UK
3 Newcastle University, Newcastle upon Tyne, UK
4 High Level Isolation Unit, Royal Free London NHS Foundation Trust, London NW3 2QG, UK
5 Alder Hey Children’s Hospital, Liverpool, UK

Keywords: 

Running title: Ebola in UK children
Corresponding author: 
Dr Jethro Herberg
Section of Paediatrics
Imperial College
London W2 1PG, UK
j.herberg@imperial.ac.uk
Tel +44 (0)20 7594 3915
Mob +44 (0)7813 696 377

Summary – Ebola Virus Disease in Children

Consider Ebola virus disease in all children with fever who have been in Guinea, Liberia or Sierra Leone or in contact with a case in the 21 days before onset of symptoms. 
Follow national guidance and the algorithm for assessment of possible cases;
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/377142/Algorithm_v5.pdf
Children with proven Ebola virus disease will be transferred by a designated team to a High Level Infection Unit (HLIU), where paediatric expertise will be available to look after them; however, intensive care may not be appropriate
Parents of suspected Ebola cases can be isolated with their child. The decision as to whether a parent can remain with a child with confirmed Ebola during transfer and subsequent admission to HLIU will be made on a case-by-case basis.
Babies born to Ebola infected women are highly infectious and almost always die.


[bookmark: _GoBack]Introduction 
Ebola virus disease (EVD) is a viral haemorrhagic fever, with a case fatality rate of 50% (25% - 90%). The current outbreak in West Africa (Guinea, Sierra Leone and Liberia), is the largest and most complex since the Ebola virus was discovered. Ebola spreads via direct contact with bodily fluids of infected people, and materials contaminated with these fluids. Healthcare workers have frequently been infected while treating patients with EVD. This has occurred through close contact with patients when infection control precautions were not strictly practiced.

One year into the current epidemic of EVD, there have been more than 15,000 confirmed cases and 5,400 deaths (584 cases in health workers, of whom 329 have died) World Health Organisation (1). In previous Ebolavirus outbreaks, children have been underrepresented, perhaps because they have less contact with infected patients (2), and there is little published data on presentation, management or prognosis of EVD in children. In this outbreak children have been hit hard both directly through EVD, and indirectly through failure of the normal healthcare systems, displacement and thousands being orphaned (3). However, there are few systematic descriptions of clinical features in children, although mortality is said to be higher in younger children than in young adults and clinical presentations may differ from adults (4).

No child with confirmed viral haemorrhagic fever has ever been cared for In the UK. A new paediatric pathway has been developed for the UK NHS care of a child with EVD, which balances access to paediatric specialist care and staff safety. A child in the UK with confirmed Ebola infection will be transferred to and cared for in a national specialised centre - a High Level Isolation Unit (HLIU). These units have high-level infection prevention and control (IPC) features, including in some cases a bed isolator (Trexler) tent, and are staffed by teams with extensive training in the use of high-level Personal Protective Equipment (PPE). Clinical input from the HLIU team would be augmented as needed by input from paediatric infectious diseases and paediatric intensive care specialists. Currently, the Royal Free Hospital HLIU in London is first in line to admit a child with EVD from anywhere in the UK, with input from London-based paediatric nursing and medical teams, including personnel from Imperial College Healthcare NHS Trust, the Royal Free and Great Ormond Street Hospitals. Newcastle will shortly be able to admit children. Capacity to manage adult patients with EVD has also been established in Liverpool and Sheffield.

Here, we discuss some key points which paediatricians need to consider when dealing with a child with suspected or confirmed EVD in a non-HLIU setting. Full details of the investigation, diagnosis and containment of EVD are in the UK national guidance prepared by the Advisory Committee on Dangerous Pathogens (ACDP) https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/377142/Algorithm_v5.pdf (5). 

Specific considerations
Screening, assessment and diagnosis of suspected cases
Local paediatric units are not expected to manage children with confirmed EVD. All NHS staff should aim to identify suspected cases as early as possible, and to isolate children safely, pending the outcome of urgent testing for Ebola virus. If EVD is confirmed, children will be retrieved by specialist transfer teams to the HLIU. Avoidance of transmission of the virus, and protection of staff and families is paramount. Care pathways are driven by public health considerations, as well as by the aim to give each child the best possible care. 

Though data are scarce, the clinical presentation of EVD in children is non-specific, most commonly fever, fatigue, diarrhoea, vomiting and headache (6, 7). There is significant overlap with more common conditions seen in returning febrile children, including malaria. Screening should therefore focus on identification of all febrile children with a relevant travel or contact history. If the first contact with healthcare services is in primary care, the child should be isolated, detailed assessment should be deferred, and immediate advice sought from the local infection specialist (8). Further clinical assessment in secondary care should be undertaken by staff trained to work in appropriate PPE. To achieve this, paediatric units should identify a group of Emergency Department/paediatric doctors to be adequately trained in the use of PPE and familiarised with local protocols for case isolation (and patient movement to isolation), investigation (including differential diagnosis) and management pending diagnostic test results. Appendix 8 in (5) contains national PPE guidance. Although regional tertiary children’s hospitals are not designated receiving centres for confirmed EVD, regional paediatric infectious diseases specialists are available to provide telephone advice via normal regional arrangements in the investigation and differential diagnosis of children returning from abroad with fever. 

Testing for Ebola is undertaken by the Public Health England Rare and Imported Pathogen Laboratory at Porton Down, and in Edinburgh. Additional facilities in Newcastle-upon-Tyne and near-patient systems, are expected shortly. A blood EDTA and serum sample are required (for details on sample collection, packaging and delivery see: (9). Before samples are sent for Ebola testing on any patient, the case should be discussed with the Imported Fever Service. If a child is confirmed to have Ebola infection, on-going clinical care should be guided by advice from the HLIU team (see contact details below), pending transfer there. 

Infection Prevention and Control
Ebola virus disease has a high mortality. Infection is transmitted through direct contact (through broken skin or mucous membrane) with blood or body fluids, and indirect contact with environments contaminated by blood or body fluids. There is no evidence of an aerosol transmission risk, but droplet-generating procedures such as intubation, suction or throat and respiratory sampling are considered high-risk. 

Suspected cases must be isolated, and cared for by a minimum number of staff (keep a written log of ALL healthcare contacts). If possible, use a side room with an antechamber and an en-suite toilet or at least a dedicated commode (faecal and urinary waste can be disposed of in a plumbed lavatory (10)). Whilst awaiting results, avoid unnecessary movement of the patient within the hospital, or between hospitals (in some regions, patients may be transferred to centres with adequate IPC facilities). Follow local and national (appendix 8 in (5)) guidance on the use of Personal Protective Equipment (PPE). Keep clinical waste separate and secure until a diagnosis is known, then manage in line with the risk category and in discussion with the Imported Fever Service and HLIU team. Inform the local Public Heath team as soon as an Ebola test is requested to ensure a thorough public health response and appropriate follow up of contacts. 

Role of intensive care
There are very limited data on treatment outcomes for adult EVD patients who have received intensive supportive treatment, and no data informing the treatment of children. The Department of Health (with support from the College of Emergency Medicine (11)) considers protection of healthcare workers paramount, and advises against escalation to level 3 intensive care for adults with proven EVD (including invasive respiratory and renal support), unless these approaches are deemed to offer particular benefit to the individual, and where the patient is safely contained in a Trexler tent. The same principles apply to children, but it is accepted that sedation and perhaps intubation may be needed for safe delivery of care in the absence of respiratory failure, for instance for insertion of central lines. In this situation, intubation could be considered if a child is contained within Trexler facilities. Although a Trexler isolation unit would reduce the risk to staff, it poses practical difficulties for level 3 care delivery. Level 3 care should not be initiated in severely ill children with confirmed EVD outside the HLIU. In this situation, the HLIU, as well as regional paediatric intensive care and paediatric infectious diseases teams will offer advice on supportive care measures. 

Where children are critically ill and Ebola results are pending, decisions to use procedures (e.g. intubation) with higher risks for healthcare workers must be made after balancing the likelihood of Ebola infection and the needs of the patient, in consultation with the HLIU, regional paediatric intensive care and paediatric infectious diseases teams. The management of children already receiving Level 3 intensive care when a diagnosis of EVD is made will be decided on a case-by-case basis, in discussion with the HLIU. 

Maternal and neonatal EVD
EVD has a high mortality in pregnant women. The scant literature (12), suggests that Ebola virus is transmitted to the foetus, causing a very high rate of spontaneous abortion or stillbirth, and may persist in amniotic fluid and the foetus after clearance in maternal blood (13). There are no published reports of neonatal survival after maternal EVD. Medical efforts should focus on maternal rather than neonatal outcomes. Delivery in a HLIU, irrespective of the neonatal outcome, presents a particular challenge in view of the large volume of potentially highly infectious body fluids liberated at delivery. In the event of a live birth, an Ebola-infected infant should be transferred to the HLIU, and invasive procedures should not be attempted on a neonate with EVD outside the HLIU. 

Transport of child with EVD to HLIU
Where possible, children will be transported by road to the HLIU by the Hazardous Area Response Team (HART) rather than the usual paediatric retrieval teams, in line with transport guidance issued by the National Ambulance Resilience Unit (14). This would involve a PPE-equipped, stripped-down ambulance with minimal equipment, and limited scope for intensive care interventions. Where road transport is not possible, transfers may involve a mobile isolator, transported by air. HART members are specifically and adequately trained to transfer patients with viral haemorrhagic fever (Appendix 5 in(5)). They are constituted from trained ambulance personnel, and do not include members of the local referring paediatric team, specialist paediatric retrieval or intensive care teams, irrespective of the clinical state of the patient. The patient’s clinical condition, the equipment available and the expertise of the team would determine the care delivered during transport, and there would be no possibility to escalate to level 3 care. For children with EVD in whom transfer to HLIU would involve an unacceptable risk (for instance likely death as a consequence of transfer), the HLIU will advise on how best to manage the patient.

What about the parents?
Adults accompanying a child with suspected EVD should be tested themselves if they are symptomatic. Management of symptomatic adults and children together in isolation by combined paediatric and adult clinical teams while test results are awaited simplifies the infection control burden. If both children and their carers test positive they would be managed together at the HLIU if possible. 

Where adults are asymptomatic, deciding whether they should stay with a symptomatic child pending the Ebola test results requires discussion with the family, and consideration of the likelihood of infection. It is not feasible for parents to use full PPE effectively without training, nor would it be possible for parents to wear PPE for many hours. Therefore if EVD is strongly suspected, it may not be safe for an uninfected, accompanying adult to stay with the child. 

Parents/carers of a child with confirmed EVD who test negative will be Ebola contacts themselves, and should undergo appropriate monitoring and surveillance. In many cases, parents/carers will not be allowed to visit healthcare facilities while under surveillance. Whether they can access the HLIU (outside Trexler tent, where staff do not wear PPE) depends on a risk assessment of their infectivity. The decision as to whether a parent can remain with their child during transfer and subsequent admission to HLIU will be made on a case by case basis by the ambulance transfer and the HLIU teams, taking into account public health concerns, the best interests of the child and the medical needs of the parent. 

Conclusion
Planning for care of a child with EVD has prompted discussion around ethical and practical challenges. Our guidance seeks to optimise paediatric care, whilst prioritising protection of healthcare workers and the general population. We acknowledge that a cautious approach, based on public health concerns, may conflict with best care for the individual child. 

Our guidance is appropriate for children with virulent pathogens spread though body fluids, including other viral haemorrhagic fevers. Further contingency planning is needed for UK children presenting with highly pathogenic airborne pathogens, such as avian influenza or Middle East Respiratory Syndrome coronavirus. 

Useful contacts

	Public Health England Imported Fever Service. Have ready the following: 
• patient identifiers
• full travel history including 
	- dates and locations of travel
	- activities/exposures 
	- vaccination/prophylaxis 
• clinical details and past history”

	Porton Down
0844 778 8990

	High Level Isolation Unit (HLIU) at the Royal Free Hospital, London
	020 7794 0500
Ask for ID consultant on-call

	Coordinators of paediatric input for the Royal Free Hospital HLIU
	Dr Jethro Herberg (infectious diseases)
Dr Ruchi Sinha (intensive care)
St Mary’s Hospital
Imperial Healthcare NHS Trust
j.herberg@imperial.ac.uk
Ruchi.Sinha@imperial.nhs.uk

	Coordinator of paediatric input for the isolation unit Newcastle upon Tyne
	Dr Marieke Emonts
Paediatric Infectious Diseases
marieke.emonts@ncl.ac.uk

	
	Dr Andrew Riordan
Paediatric Infectious Diseases
Alder Hey Children’s Hospital, Liverpool
Andrew.Riordan@alderhey.nhs.uk
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