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EXECUTIVE SUMMARY 

As the UK sees increasing cases of High Consequence Infectious Diseases (HCIDs) and the 

national HCID programme expands, in response to an ever present threat of a significant 

pandemic, it is imperative that the UK has high levels of preparedness to manage these 

patients.   

High level isolation units (HLIUs) are specialist facilities used for the management of these 

highly infectious and highly hazardous diseases to prevent transmission to both the public 

and the staff who care for them.  

Although these diseases are not endemic within the UK, modern day travel and international 

aid, involving UK healthcare workers, heightens the risk of people infected with these 

pathogens entering or being repatriated to the UK. 

The West Africa Ebola Zaire outbreak of 2014-16 affected 28,616 people with 11,310 

deaths, and was declared by the World Health Organisation in August 2014 as a Public 

Health Emergency of International Concern (WHO 2019). This brought heightened 

awareness of the need for additional resources in the UK to manage such cases, which led 

to the development of three additional centres, including the one at the author’s Trust, The 

Newcastle upon Tyne Hospitals NHS Foundation Trust. 

Prior to this there were only two beds in the UK for HCID management, both at The Royal 

Free London, which uses a Trexler Isolator model of delivery, where the patient is enclosed 

inside a plastic tent. The emergence of additional centres, most of which did not have 

Trexler Isolators, brought in a very different model of delivery, where the patient is cared for 

within an isolation room and the staff are protected in high levels of personal protective 

equipment (PPE). 

As the Trexler Isolator is mainly a UK based system, developed in 1976, it was important to 

explore these other models of delivery for this specialist care and to examine how units in 

other countries, with experience of managing these cases, were designed to best maintain 

staff safety.  

The Fellowship involved visiting HLIUs on two continents and in four countries to gather 

information on best and common practice in order to inform the UK HLIUs.  

The project produced large quantities of information which have been summarised in various 

forms within this report to assist the reader to extrapolate the data they require.  

Although it is difficult to summarise the findings, these would be the main discoveries: 

 The Trexler Isolator model of delivery is not used in any centres in the USA, Australia or, 

as far as can be determined, Europe. (Australia information was sourced following a 

meeting with staff from New South Wales who are currently re-designing their unit). 

 All the HLIUs visited use PPE based models of delivery. 

 National PPE ensemble standards can lead to consistent training programmes and the 

ability to share staff more easily when required. 

 Simple PPE removal (doffing) protocols reduce transmission risk and assist in staff 

training. 
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 Using equipment that does not require re-use reduces staffing levels and associated 

risks of organism transmission. 

 A national education programme and advisory service, including on-line resources and 

regular exercising, would improve local and national preparedness. 

 Purpose built facilities with unidirectional flow assist in maintaining staff safety and 

ensuring more practical workflows. 

 Local testing facilities ensure timely patient diagnosis and reduce extended staffing 

resources required when waiting for test results.  

 Infection Prevention and Control specialists working closely with HLIU staff leads to 

improved working practices.  

A number of recommendations have been generated from the findings of this Fellowship 

both national and local. While the author is able to influence the implementation of many, if 

not all, of the local commendations over time, her influence over the implementation of the 

national recommendations may be limited. However, sharing of this report and its contents 

will be as far reaching as possible, hopefully to impact decisions on the future development 

of the HCID programme at a national level. 

The main national and local recommendations are: 

National Recommendations 

 All UK HLIUs to move to a PPE based system of delivery.  

 To develop local HCID testing facilities.  

 Develop a national HCID Training Programme for HCID Centres and non-HCID Centres. 

 Introduce a national readiness consultation/advisory service for non-HCID Centres on 

HCID Preparedness. 

 Create national on-line resources, toolkits and guidance. 

 The HCID network should continue to develop national standards for PPE ensembles for 

the management of suspected and confirmed HCIDs. (Sheffield Teaching Hospitals and 

the HCID network have already completed work on the PPE ensemble for suspected 

cases). 

Local Recommendations 

 Redesign the current unit to incorporate all necessary facilities within one footprint of a 

PPE based delivery system. 

 Introduce HCID Programme Manager post to co-ordinate developments and improve 

preparedness. 

 Develop a HCID resource centre/dashboard to improve patient identification and safe 

patient management. 

 Introduce a PPE ensemble with no re-useable elements that have external exposure and 

allows for self-doffing. 

 Increase IPC staffing involved in the HLIU. 

 Introduce additional exercises to test readiness, including Mystery Patient drills.  
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INTRODUCTION 

This report discusses the findings from an international review of nine HLIU in 2018. The 

purpose of the review was to benchmark best practice in this very specialised field of 

healthcare in order to inform further development of facilities and practices in the HLIU at 

Newcastle Hospitals, as well as in other HLIUs throughout the UK. 

HLIUs, also known as Biocontainment Units (BCUs) in the USA, are required to safely 

manage and effectively treat patients with HCIDs. These infections are known to be highly 

contagious (transmissible from person to person) and have a high case-fatality rate and 

include pathogens such as Viral Haemorrhagic Fevers, Avian influenza A(H7N9) infection 

and Middle East respiratory syndrome (MERS) coronavirus infection. 

When managing these patients the safety of staff has to take precedence over patient safety 

due to the dangerous nature of the organisms they will be dealing with. This model is very 

different to the usual model of healthcare where patient safety is the number one priority of 

all healthcare organisations.  

To ensure staff safety, these units require very specific environmental standards and strict 

protocols for safe working practices, including personal protective equipment procedures, 

decontamination regimes, and also room and ventilation specifications.  

Newcastle Hospitals had been designing an HLIU for several years prior to this outbreak, 

having previously had a unit on an old hospital site. However, the plans had not come to 

fruition before the unprecedented epidemic of Ebola Zaire in West Africa 2014-16. During 

the outbreak the national response was to create surge capacity in the form of three 

additional units, one of these being at Newcastle Hospitals.    

The HLIU at Newcastle Hospitals can deliver both PPE based and Trexler Isolator based 

high level isolation. This is partly because the Newcastle unit is the main UK centre for 

paediatric cases of VHF, due to the Great North Children’s Hospital being on the same site 

as the HLIU. Managing children in a Trexler Isolator would be both impractical and 

undesirable and therefore PPE based high level isolation would be required in these cases. 

 

FELLOWSHIP DESCRIPTION 

The overall aim of the project was to review how units around the world implement high level 

isolation for patients with HCIDs, to bench-mark best practice.   Until 2014 the only form of 

high level isolation in the UK was within a Trexler Isolator. However, PPE based isolation 

has now been introduced within the surge centres, with a variety of practices.  

PPE based high level isolation has been undertaken throughout the world for many years 

and there is a wealth of  experience and expertise that can be utilised.   It is hoped that the 

findings would inform implementation of high level isolation throughout the UK and promote 

a worldwide network of expert practitioners. 

The Fellowship initially involved visiting 7 HLIUs across two continents; the USA and 

Europe. However, after developing further contacts and gathering expert advice within 

Infectious Diseases (ID), this increased to nine visits across the two continents.  
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There were several reasons for the choice of the units visited and these are listed below. 

However, the overall aim was to visit a wide range of units to see many different approaches 

to the delivery of high level isolation. This would then enable informed decisions and input 

new ideas on future developments for the Newcastle HLIU and others across the UK, 

helping to provide streamlined safe working practices and environments. 

Reasons for visits: 

1. World renowned units 

2. Units that had experience of managing patients with HCIDs 

3. Recommendations from senior people in ID  

4. Variety of countries to capture different systems and thought processes around high 

level isolation  

5. In the developed world to ensure transferability. The developing world has different 

challenges and available resources to that of the developed world 

The main focus of the reviews was the Infection Prevention and Control (IPC) aspects of 

delivering high level isolation which, in turn, ensure staff safety. However, additional 

elements were included to   provide extra guidance for other practitioners involved in the 

care of these patients, such as testing, treatments and delivery of patient care procedures. 

The elements reviewed were divided into 12 categories which are listed below. These 

encompass the objectives of the project which were to compare and contrast the findings 

from the review of all of the elements within these categories. The level of detail obtained 

depended on the availability and engagement of the unit being visited. 

Reviewed elements  

1. Facilities: patient areas, staff flow and ventilation systems. 

2. Testing: facilities and processes. 

3. Patient transfer: processes, staffing and equipment. 

4. Decontamination processes: including products. 

5. Waste disposal: processes and equipment. 

6. PPE based isolation: equipment, donning and doffing processes and environments 

7. Patient care: equipment, procedures and processes. 

8. Paediatrics: facilities and staffing. 

9. Staffing: levels, specialities and surveillance. 

10. Training: delivery, quantity, frequency, incentives. 

11. Unit improvements: what could be done better, innovations. 

12. Infection Prevention and Control: involvement and input. 

Data collection 

The data was collected via a questionnaire sent to the units in advance of the visit (see 

questions in appendix 1) and also completed, where possible, during the visit. The author 

also produced written and electronic notes and in most units took photographs. The 

photographs proved to be a  most useful source of information as they helped with recall of 

facilities and equipment as well as being a vital visual and engaging aid to share the 

findings.    
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Sharing of findings 

The findings from the project will not only inform future designs and practices within the 

Newcastle Unit but will also be shared with the other HLIUs in the UK, including the newly 

formed UK HCID Network. As work has already began to promote consistent practices 

across the HCID network and UK Trusts, with a study developing a national standard for 

PPE for assessment of these patients, these findings can contribute to this dialogue.  

The findings will also be shared through journal publications, and poster and oral 

presentations at national and international conferences.  

The benefits of this project will be to ensure HLIUs across the UK have the most optimal 

designs, protocols and equipment to ensure staff, patient and public safety. This will enable 

patients with HCIDs to have the best outcomes as well as minimising the risk of transmission 

to others.   

 

VISIT DETAILS 

Name of Unit Hospital City Country Date 

Special Pathogens Unit Bellevue New York 

USA 
September 

2018 

Biocontainment Unit The Johns Hopkins Hospital Baltimore 

Serious Communicable 
Diseases Unit 

Emory University Hospital Atlanta 

Biocontainment Unit 
University of Nebraska 

Medical Centre 
Omaha 

NETEC Conference 
University of Nebraska 

Medical Centre 
Omaha 

Special Isolation Unit 
The University of Iowa 
Hospitals and Clinics 

Iowa 

High Level Isolation Unit 
Infectious Diseases Hospital 

Lazzaro Spallanzani 
Rome Italy 

October 
2018 

High Level Isolation Unit 
University Medical Centre 

Hamburg-Eppendorf 
Hamburg 

Germany 
November 

2018 
High Level Isolation Unit Charity University Medicine Berlin 

High Level Isolation Unit Hospital La Paz Carlos 111 Madrid Spain 
December 

2018 
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SUMMARY OF FINDINGS 

The Fellowship involved visits to 9 HLIUs. There was a large amount of information collected 

during the project and a table of the key aspects of the findings can be seen in appendix 2 

and detailed summaries from each of the visits can be seen in appendices 4 – 12.  

This section will give a summary of the key findings and will be presented in topic sections.  

The author will compare the findings from units outside the UK to the HLIU in Newcastle 

Hospitals. However, the author hopes that the findings that are applicable for the Newcastle 

unit will also be useful for the other UK HLIUs. 

 

USA High Level Isolation Unit Structure  

In the USA they have a four tier system for the management of HCIDs, which they call 

Special Pathogens.  

Tier 1 - the Regional Biocontainment Units of which there are 10. They are government 

funded and the main centres for the treatment of HCIDs. The Regional Treatment Centres 

serve between 2-8 states.  

Tier 2 - the State-designated Treatment Centres who receive patients from their state prior to 

transfer to the main centre and can also manage patients if their Regional BCU is unable to 

take the patient.  

Tier 3 - the Assessment Centres who can keep a suspected HCID case for up to 5 days until 

diagnosis can be confirmed and transfer organised.  

Tier 4 - all other hospitals which can assess and isolate the patient for up to 12-24hrs until 

transfer. 
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Trexler Isolator at Newcastle Hospitals 

1. Facilities  

The first element of the HLIUs to be reviewed was the facilities in order to establish in what 

way the design and resources encouraged safe working practices and the effective 

implementation of patient care.  

The ideal facility is one where all the necessary elements are within one footprint, with a 

clear and practical dirty to clean flow. 

The standard for delivery of high level 

isolation in the UK since 1976 had been 

the use of a Trexler Isolator, a system 

where the patient is managed within a 

flexible plastic tent.  Therefore one of 

the key questions was to what extent 

this delivery system was being used 

anywhere else in the world and the 

arguments in favour of using alternative 

systems. 

Two of the four UK HLIUs use only PPE 

based systems. Newcastle and The 

Royal Free can deliver both systems. 

One of the disadvantages, however, of using two systems, is the additional staff training and 

expertise required. 

The study found that none of the units visited used Trexler Isolators, and the only unit that 

had previously used this system, Berlin, had changed to a PPE based system many years 

ago. The author also found that the units in Australia do not use Trexler Isolators and 

following discussion with senior staff in New South Wales, they would not consider that 

system advisable when designing their new units.  

All the units had capacity and capability to manage at least 2 cases, with a range of 2-8 

patients for VHF cases, and 4-24 for respiratory pathogens. However, all would need 

additional staff to undertake care of more than two patients.   

Newcastle HLIU has 2 Trexler Isolators and 4 isolation suites for PPE based isolation, with 

total capacity of 6 patients. However, as with all the other units there would be insufficient 

staff to manage 6 patients using the current systems. Nevertheless additional staff could be 

trained if available.  

The layout and flow of the facilities visited very much depended on whether they had been 

purpose built or whether they have been developed from pre-existing areas. All the units with 

a dry doffing system would have preferred to have a unidirectional flow through the unit, 

entering and exiting isolation areas through separate routes, in order to facilitate more 

practical working practices.  

The units in Germany had a very different wet doffing system. They had a system of 

showering in a disinfectant prior to suit removal. Entry and exit to patient areas was 

multidirectional via a ‘dirty’ corridor.  
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Hamburg dirty corridor in the HLIU 

Omaha dirty corridor in the 

biocontainment unit 

The findings demonstrated that 44% (4) of the units were purpose built facilities, 55% (5) had 

been developed from pre-existing spaces, and 22% (2) of the units were in regular use as in-

patient areas and were not purpose built. 

78% (7) of the units were stand-alone. They were only used for patients when activated, 

which allowed them to be used for staff training and, in some cases, also as a resource for 

SIM training for other specialities.  

In the USA the only stand-alone purpose built facility was in Johns Hopkins Hospital, 

Baltimore, which was a new facility allowing for unidirectional flow through the unit, apart 

from the waste disposal route. Waste had to be made safe prior to being taken through clean 

areas to the autoclave for treatment.  

All the units had some form of ante-room space prior to entering the patient room which 

assisted in reducing/preventing contamination to surrounding areas. Three of these were 

corridors outside the patient rooms. 

 
Having en-suite facilities is more practical for the care of patients during their recovery. 55% 

(5) had en-suite facilities in the patient rooms and all of those allowed the patient to shower, 

although one unit collected and treated the waste water prior to release into the normal 

drainage system.   

After wearing PPE for a period of time, staff require facilities to shower and 78% (7) of the 

units had integral staff showering areas. For some this was part of the doffing process 

following removal of PPE.  

The HLIU in Newcastle is a combination of a stand-alone Trexler Isolator facility and rooms 

on an ID ward which are converted, when activated, to form a PPE based HLIU.  

Although not purpose built however, a unidirectional flow has been developed through the 

patient isolation areas, entering and exiting via ante-rooms.  

Each room has en-suite facilities. There are no integral staff changing and showering 

facilities, although there are some on the ward where the unit is located and there are 

protocols in place to facilitate staff showering within the HLIU during activation.   
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Red flooring denoting doffing 
area in patient and ante-room    

at Atlanta  

Video link on computer 
cart within patient room 

at Baltimore  

Newcastle Hospitals HLIU rooms 
 

 

 

 

 

 
 
 
 
One of the most important areas within the HLIU is the 
doffing area, which ideally should be large and include an 
anteroom through which to exit. Due to many of the units 
being developed using existing facilities only 44% (4) had 
dedicated doffing spaces, with the other 66% (5) doffing in 
the patent room or the ante-room.  
Newcastle’s HLIU has a separate doffing area for each 

patient room, allowing for safe and efficient doffing 

procedures. 

Having video and telecommunications throughout an HLIU 

allows for monitoring of staff safety and assists with patient 

care if staff are easily able to talk to other staff outside the 

isolation area.  

 

The author found that 67% 

(6) had video and/or 

telecommunications in patient rooms and doffing areas, 

some had it in all areas of the unit. The most sophisticated 

communication systems were found in Baltimore and Madrid 

which allowed staff to easily communicate with staff outside 

the isolation areas and lab. 

An additional useful feature at the Baltimore unit is a camera 

on a computer trolley in the room which can be used for 

remote patient diagnosis and consultation.  

The Newcastle unit has no electronic communications at 

present although there is some unused video capability in 

the patient rooms.  

CLEAN CORRIDOR 

Patient 
room 

Ante-rooms 

Doffing 
room 

Patient 
room 

Doffing 
room 

Ante-rooms 
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Glass door to patient room at Madrid Windows into patient room at Baltimore 

Staff base overlooking patient room, doffing area and 

lab, through glass walls and doors at Madrid 

Another useful feature of several units were glass doors or walls which allows for direct 

visual monitoring of patients and staff. 67% (6) had glass windows looking into the patient 

room. However, 2 units had extensive windows. The unit in Madrid had floor to ceiling glass 

walls and doors giving full visibility into all of the isolation areas.  

 

Madrid also had the staff 

base directly in front of the 

isolation rooms and it is 

possible to open doors 

remotely to reduce door 

handle contamination.  

Newcastle has narrow 

windows in the ante-room 

doors but this does not 

provide adequate visibility.   

 

Ventilation varied in the units ranging from 12 air changes to -50 Pascals (pa) in the patient 

room. If units have been purpose built the ventilation is fit for purpose and in line with 

national standards. However, national standards can sometimes be difficult to achieve due 

to the expense and complexity of upgrading ventilation systems. 

The ventilation parameters within the Newcastle HLIU (not Trexler unit) are not optimal with 

+10 pa in the anterooms, -10 pa in the doffing room, and -15 pa in the patient room; 

extracting in patient bathroom. This does not meet national standards therefore any new 

developments will include improved ventilation systems. 

Other interesting findings in this topic were: 

 In-built hoist for patient handling 

 Using smoke testing during activation to test ventilation systems  

 Using stainless steel equipment to prevent corrosion from disinfection products 

 Having colour coded flooring to zone areas 
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Although it is better to have purpose built facilities as they make management of the patient 

and ensuring staff safety easier, the most important aspects are the processes that are 

developed around the available facilities to maintain staff safety and promote optimal patient 

outcomes. 

 

2. Testing 

In order to ensure appropriate management of potentially infected patients and prevention of 

transmission to others, early identification of these people is essential. 

A good example of this was the system used in Iowa which asks all patients on admission / 

presentation to the hospital if they had had any travel abroad in the last 21 days. If the 

answer is yes other pertinent questions were asked to determine risk factors. If they were 

deemed as a high risk patient, IPC were informed who then undertook further investigation. 

The risk also goes on the electronic patient record as a red banner alerting all staff dealing 

with the patient of an HCID risk, until removed by IPC. 

Another very interesting resource was found within the healthcare system across the state of 

New York City (NYC), developed by Dr Syra Madad, Ebola and Special Pathogen 

Preparedness and Response for NYC Health + Hospitals. She lead on preparedness for the 

entire healthcare delivery system for the state of NYC and built resilience systems to ensure 

each acute hospital had its own response team, which includes an ID dashboard.  

The dashboard had a multitude of resources to aid risk assessment, diagnosis and patient 

management. This included decision support tools with syndromic based patient screening 

algorithms, links to outbreaks happening in the world and links to protocols which are the 

same for all healthcare facilities, useful phone numbers, and links to all hospitals in NYC. 

 

 

 

 

 

 

 

 

 

If patients are deemed to be at risk of an HCID then testing is required. One of the issues for 

the Newcastle unit and others in the UK is timely testing of suspected cases. The only 

testing facility is at the Rare and Imported Pathogens Laboratory, PHE Wiltshire. Specimens 

are taken by road which is a minimum of 5½ hours from Newcastle, leading to delays in 

diagnosis. As a consequence patients are in high level isolation for long periods of time, 

leading to pressures on staffing resources. 
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Unit laboratory at Atlanta 

This study found that no other unit visited had testing facilities a long distance from the HLIU. 

All of the facilities visited had testing laboratories (labs) within the city in which they were 

situated leading to quick receipt of results and therefore timely decision making on patient 

management. All centres required confirmatory tests for HCID specimens undertaken in their 

reference labs, some of which were in different cities. However, they were able to make 

decisions on local test results. 

Other diagnostic tests are also required when assessing suspected HCIDs, such as malaria, 

biochemistry and haematology. At Newcastle these are undertaken in the main hospital 

biochemistry labs which requires many additional resources in order to safely transport, 

manage and test the specimens in appropriate facilities and PPE. If these tests could be 

undertaken in an HLIU on-site lab this would negate the need for all these additional 

resources and therefore reduce transmission risks.  

The study found that 78% (7) of the units visited had 

laboratories on the unit with a variety of point of care 

(POC) testing devices. All these labs were able to 

undertake malaria, biochemistry and haematological 

testing. Some also had the ability to undertake some 

VHF testing.  

The facility in Rome was different as it had a BSL4 lab 

(with the highest level of biosafety) within the hospital 

where all testing was undertaken. 

Details of the equipment used in the on-site labs can be 

found in the detailed unit summaries. 

Some of the units discussed the challenges of having on-

site POC testing labs as the devices require regular 

testing and maintenance, as well as staff training in PPE, 

however, all the units felt that it was very beneficial to 

have the unit lab.   

 

3. Patient transfer 

People with known or suspected HCIDs need safe transfer to appropriate facilities. All the 

units had facilities and protocols for patients presenting to their emergency departments 

(EDs).  

In Newcastle unless they present directly to ED, patients are transferred to the HLIU by the 

North East Ambulance Service (NEAS) via the HART (Hazard Area Response Team) 

service; a team trained to transport hazardous patients in a specially modified ambulance. 

These patients are transferred to the HLIU from within the North East (NE), whether that is 

from the airport when patients are repatriated or patients presenting to healthcare facilities 

across the region.  

The RAF can also sometimes be involved in patient transfer in the UK where long distances 

are involved.  
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Suit disinfection using 
Peracetic acid foam at Berlin 

and Hamburg 

The USA utilised a converted Phoenix aircraft during the 2014-16 Ebola outbreak for long 

distance transfers, installing an isolation chamber into the aircraft. 

66% (6) of the units would accept highly suspected, as well as confirmed cases of HCID, 

with 3 units only accepting confirmed cases to prevent unnecessary unit activation.   

Transport of suspected or confirmed cases to the HLIUs visited was undertaken in a similar 

way to the UK, but often with hospital owned ambulance services with biosafety teams.  

In the USA they draped the inside of their ambulances with plastic sheeting to reduce any 

contamination. This is an idea which will be shared with the NEAS to ascertain its value 

within the HART vehicle. 

Patients in the USA are often transported 

inside an Isopod, to contain the pathogens 

and reduce the level of PPE required for the 

staff transporting the patient.  

Newcastle currently uses a mini Trexler 

Isolator to transport patients. However, the 

advantage of the isopod is that it facilitates 

easy transfer of the patient onto the bed. 

The recommendation would be for the use 

of this equipment to be further investigated. 

The PPE used to transport patients varied, 

depending on the potential level of exposure 

the staff would be likely to have with the patient, ranging from full PAPR PPE to FFP3 mask, 

gown and gloves. Several units trained with the ambulance crews to ensure consistent 

practices. 

Going forward it will be useful to have discussions with the NEAS to explore collaborative 

working and training. 

 

4. Decontamination processes 

Ensuring effective decontamination of the environment and 

equipment is essential to prevent transmission to others. It was 

reassuring to find that there were similarities between the 

Newcastle unit and those visited in the USA. 

For cleaning of equipment and the environment during the 

patient episode, units in USA and Madrid mainly used chlorine 

solution of various strengths. Newcastle also use chlorine 

solutions however, with the added benefit of a combined 

product,  detergent and disinfectant, facilitating cleaning 

(removal of organic matter) as well as disinfection with the 

same product.  

Isopod used in the USA 
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Bucket autoclave at 

NYC 
Double pass-through 

autoclave at Baltimore 

The German units used Peracetic acid foam solution.  

It is important to clean the environment and equipment regularly to reduce contamination 

levels. The findings found that the frequency of cleaning varied between 2 and 4 hourly. This 

is an aspect of practice that requires further consideration at Newcastle. 

Hydrogen peroxide vapour (HPV) is used as an additional decontamination process 

following patient discharge/death in Newcastle. The review found that 89% (8) of the units 

also used this process.  

The unit in Iowa was using a new disinfectant for their 

discharge clean which is ionised hydrogen peroxide 

(Steramist), developed by the military. This is a very 

interesting product which reduces to water and is safe 

enough to be used in the food industry. However, PPE is 

required during the cleaning process. The author has given 

information on this product to the UK Health and Safety 

Executive (HSE) for further investigation.  

Iowa used Ultraviolet (UV) light decontamination for full room decontamination and 

equipment with a UV wand, following surface disinfection. They also used UV reflective paint 

on the walls of the isolation rooms as studies have demonstrated an increase in the efficacy 

of the UV treatment when using the paint (Masse, et al., 2018 and Jelden et al., 2018).  

While it is uncertain whether this would be an efficacious method of room decontamination in 

this setting, due to the higher log reduction with HPV and the importance of complete 

removal of all pathogens from these environments, this technology could have its place in 

other healthcare environments.  

 

5. Waste Disposal 

Large quantities of waste are generated during the care of patients in high level isolation; 

estimated at between 40 to 60 sixty litres bins per day and the disposal of this waste can be 

very costly depending on the approved process within that country. 

The UK developed an approved processing system for this waste; classed as category A 

waste, during the West Africa 2014-16 Ebola outbreak. After packaging it into several layers 

the waste has to be taken to an approved incinerator using an approved waste contractor. 

A more streamlined and cost effective 

method of category A waste disposal 

is to autoclave it within the HLIU which 

renders it safe for disposal as normal 

clinical waste. This process is used at 

The Royal Free London. 

77% (7) of units visited used 

autoclaves to pre-treat their waste, 

however, interestingly in the USA 3 of 
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Fluid waste collection and 
treatment tank at Berlin 

the 5 units still had to send the waste for incineration following treatment.  

Although autoclaves require regular maintenance and validation testing, on redevelopment 

of the unit in Newcastle it would be recommended that autoclaves are installed.  

Disposal of liquid waste in the form of body fluids and shower water can also be problematic 

in HLIUs, depending on national and local agreements.    

Although information on the management of liquid waste was not received from all the units, 

100% (8) of those where this information was gathered were able to release liquid waste into 

the normal sewage/waste system following treatment. 

The unit in Berlin collects the waste in tanks for heat 

treatment prior to release. Madrid also collect fluid waste into 

tanks containing bleach and once treated release the fluid 

into the normal drainage system.  

This would not be a practical or feasible solution at Newcastle 

however. In the units in the USA their process is to treat the 

contents in the toilet/shower with high strength chlorine for 20 

minutes, flush and then re-treat. 

The author would recommend that this is explored further as 

the current system of collecting and solidifying all liquid waste 

with gelling agents is somewhat impractical and the issue of 

patient showering remains unresolved. 

 

6. Personal Protective Equipment (PPE) 

One of the key elements of this project was to establish best or common practice in the 

mode of delivery of high level isolation in other countries, in order to make future decisions 

on the design of the Newcastle unit and also to inform the UK HCID network as a whole.  

As previously discussed, all the units visited delivered PPE based high level isolation. 

The study reviewed the PPE used for suspected and confirmed cases. A table of the PPE 

ensembles used in all the units visited can be seen in appendix 3. 

The decision on what to use for suspected cases can be problematic as it is difficult to 

predict the symptoms these patients may present with, and therefore staff in frontline areas 

are often over protected due to the unpredictability of these cases. 

Another issue can be staff knowledge of what PPE to use and safe doffing procedures. It is 

therefore preferable that all health systems use the same PPE and protocols, to enable 

consistent training messages. 

This model was found in the state of NYC where Dr Syra Madad had introduced POC 

special pathogens carts in all EDs for the management of patients at risk of HCIDs, which 

hold all the same equipment and protocols. Standard annual training was delivered to all 

frontline staff. 
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The UK is also working towards a similar system with a standard assessment PPE which is 

soon to be introduced across all the NHS. This is possible due to recent work undertaken by 

staff from Sheffield HLIU, the HSE and the HCID Network (Poller et al., 2018).  

The project found there were a variety of ensembles used for suspected cases, however, 

commonly they consisted of respiratory protection in the form of an FFP3 mask, a visor for 

eye protection, a gown, booties and gloves. 

Emory have a no touch system in ED, where they assess the patient from a distance, unless 

the patient requires interventions. The only PPE worn for this is a surgical mask, gloves and 

an apron. If they need to touch the patient they use an N95 (FFP3) mask, face shield, 

surgical gown, apron, gloves and booties to the knee. The introduction of a no touch system 

into the ED at Newcastle should also be considered as training all ED staff in the use of full 

assessment PPE has been problematic.   

For the management of confirmed cases there were some commonality in systems but quite 

a variety in types of PPE used. 

Within the 9 units visited there were 12 ensembles of PPE used for the management of 

confirmed cases of HCID, both respiratory and contact spread. All the units have PPE 

ensembles that can be used for any route of transmission.  

As the information from Rome is incomplete, the PPE ensemble that they would use on their 

ICCU will not be included in these discussions as it is unclear what this is, except it is a 

PAPR based ensemble and as they use a coverall for the ward based ensemble, it is 

assumed that they would also use this with the PAPR system. 

All of the units have the resources to use PAPR based ensembles and 7 of the 9 units used 

this as their main ensemble on the HLIU. 

50% of the reviewed PAPRs used had internal mechanisms (NYC, Atlanta, Iowa, Madrid), 

with 75% of those being MaxAir. The other type of internal PAPR was seen in Madrid, but 

this had external filters, and was used with an all in one suit which would be showered with 

disinfectant (Virkon) prior to removal (wet doffing process).  

The other 50% of PAPRs had external systems, 50% of those, both from Germany, were 

used with thick, all in one suits that are showered with disinfectant (Peracetic acid foam) 

prior to removal.  

The internal PAPR systems were used with an all in one suit, as described above, or used 

with either an impervious surgical gown (Iowa) or a coverall (NYC, Atlanta and Omaha).  

The units which did not use a PAPR system as their main ensemble, Omaha and Rome, 

used a theatre hood, FFP3 masks and visors / goggles for face and respiratory protection, in 

combination with either an impervious surgical gown (Omaha) or coverall (Rome). 

Of the 11 ensembles under discussion 73% had a dry doffing process, which were very 

similar to the process in Newcastle. 
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PPE ensembles 
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Madrid zoned doffing room 

Newcastle PAPR ensemble 
Newcastle 

assessment and  

buddy ensemble 

The wet doffing process used in the European countries appears very safe due to the 

disinfectant showering of the PPE prior to doffing. However this would be very difficult to 

emulate in Newcastle due to the extensive drainage systems required.  

These systems would also require additional maintenance and contingency plans for any 

breakdowns.     

Depending on the process for doffing PPE the buddy (assistant) will either have direct 

contact with the healthcare worker (HCW) or will just instruct the HCW.  

Of the 11 ensembles reviewed 64% (7) had contact buddies and 36% had no contact buddy 

systems. 

The benefit of having a no contact buddy system is that it minimises HCW contact with 

contaminated items as well as reducing staffing levels and additional staff required to wear 

PPE for extended periods of time.  

Newcastle currently 

has an external PAPR 

and coverall ensemble 

with a contact buddy 

system for confirmed 

cases and an FFP3 

mask and gown 

ensemble with a no 

contact buddy system 

for suspected cases.  

However, the unit is 

working towards an 

internal PAPR system with no re-useable items, which can be self-

doffed and only requires a no contact buddy. This system will also 

reduce the risk of re-useable equipment, should decontamination processes fail. 

This change will be in collaboration with the HCID network who will soon be undertaking a 

study of the safety of a selection of PPE ensembles used for confirmed cases with a view to 

standardising across all the HLIUs.  

Doffing should ideally be undertaken in a large 

separate room to assist with safe working 

practices and aid the dirty to clean flow. Due to 

many of the units not being purpose built 55% did 

not have a separate doffing room. The 44% that 

did were purpose build units. The other units 

doffed in the ante-room or a designated dirty 

corridor area. 

Some units had colour coded flooring which 

assisted with zoning spaces which was useful. 

Newcastle has a unidirectional flow through the 

PPE based isolation suites with separate doffing 
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rooms adjoined to the patient room, including ante-rooms to both patient and doffing rooms.   

Doffing procedures for dry doffing varied even between the units in the USA, however, there 

was no one system that was outstandingly better than the rest, in the author’s opinion.  

The most important principles were to ensure that, whatever the process, no breaches 

(HCW contamination) occurred, with the most vulnerable area being the mucous 

membranes of the face. 

Another interesting element was that all the units in the USA used disposable scrubs and 

most also used disposable underwear. All staff showered following doffing and then dispose 

of the clothing. They have concern that there may be some viral contamination of the 

clothing during doffing, following a study undertaken by Casanova, L.M. et al (2018).  

Using the Newcastle unit PPE ensemble and doffing technique, there would have to be 

closer investigation of the doffing process before reaching the conclusion that there is a risk 

of viral transfer to HCW clothing, before changing staff clothing however, the wearing of 

paper scrubs is still something that will be considered in the Newcastle unit. 

A few units had written doffing checklists. However, it is important that the buddy observes 

the doffing HCW at all times to ensure no mistakes are made and is not distracted by a 

checklist. Baltimore is one of the units that had observers in addition to contact buddies 

which is a system that Newcastle would also adopt if they had confirmed cases, as an 

additional safety measure.  

Videos of some of the doffing procedures can be found in the links below and also on the 

USA NETEC on-line resources site. 

 Bellevue: https://repository.netecweb.org/collections/show/2  

 Emory: https://repository.netecweb.org/items/show/37  

 Nebraska: https://repository.netecweb.org/items/show/45  

 Iowa; https://www.youtube.com/watch?v=EcGyjdiiXFg&feature=youtu.be  

 Rome:  https://www.youtube.com/watch?v=HA-HtQq625E&feature=youtu.be 

 NETEC: https://netec.org 
 

The length of time staff are required to wear the PPE was of interest as currently the 

suggestion for Newcastle is that the staff will be in PPE for no more than 2 hours. The review 

found however, that in most of the units staff would be in PPE up to 4 hours; ranging from 

2.5 - 4 hrs (Madrid wore their non-respirator PPE for up to 20mins).  

There were several other interesting findings from the PPE section which are listed below: 

 Use of mirrors on walls to aid donning and doffing. 

 Decontaminating gloves with alcohol sanitising gel between doffing steps.  

 Free standing alcohol gel dispensers. 

 Cleaning contaminated PPE with wipes during procedures and prior to leaving the 

patient room for doffing.  

 Use of chlorine impregnated mats at doors to reduce footwear contamination prior to 

leaving the room. 

 Assembling appropriately sized PPE kits for individual staff during activation.  

 

https://repository.netecweb.org/collections/show/2
https://repository.netecweb.org/items/show/37
https://repository.netecweb.org/items/show/45
http://f-email01.xnuth.nhs.uk:32224/?dmVyPTEuMDAxJiY5MjdiZTEzY2VhNDU3ZDM0Mz01QkI3QTVEMF85ODQ3MF8xNzM5NF8xJiZjMWY4ZmFkMjRkNmQxYWQ9MTIyMiYmdXJsPWh0dHBzJTNBJTJGJTJGd3d3JTJFeW91dHViZSUyRWNvbSUyRndhdGNoJTNGdiUzREVjR3lqZGlpWEZnJTI2YW1wJTNCZmVhdHVyZSUzRHlvdXR1JTJFYmU=
https://www.youtube.com/watch?v=HA-HtQq625E&feature=youtu.be
https://netec.org/
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Omaha x-ray machine 
cover 

7. Patient Care 

66% (6) of the units visited had recently managed confirmed HCIDs, mainly during the 2014-

16 West Africa Ebola outbreak, and therefore had recent first-hand experience of managing 

these cases. 

Although the safety of staff takes precedence when delivering high level isolation, it is also 

important that units are able to deliver effective patient care to ensure good patient 

outcomes.  

It was interesting to find that all the units visited, regardless of the facilities they had, were 

able to deliver full critical care interventions, invasive and non-invasive ventilation, and renal 

replacement therapy (RRT), including haemodialysis. Some units had undertaken these 

successfully.  

In Newcastle there have been many discussions about the delivery of invasive ventilation 

and RRT within the current unit. These findings will hopefully demonstrate that these 

interventions are possible within a non-purpose built unit. 

77% used x-ray diagnostics, implementing procedures to 

keep the equipment clean and for decontamination of the x-

ray plate. Several units keep the portable x-ray machine 

within the isolation area for the duration of the patient stay.  

Blood samples are often required on a daily basis from 

patients with HCIDs, however, it is essential to avoid high risk 

procedures, in particular those involving sharps.  

To mitigate against this risk, Newcastle have a policy of 

inserting a central venous catheter (CVC) into all patients at 

the earliest opportunity, from which all subsequent blood 

samples can be taken without the need for further use of 

needles. It was therefore interesting to find out if other units 

had a similar policy. The findings demonstrated that 77% would routinely insert CVCs with 

33% only inserting on clinical need, some would initially insert a peripheral cannula.  

The taking of peripheral blood cultures for suspected bacteraemia has also been a 

discussion point and it was therefore interesting to find that, of the units where this 

information was received, 67% (4/6) would definitely take blood cultures and the other 2 

would consider it, but with caution. However, staff who undertook this procedure would need 

to have extensive and recent experience in venepuncture. 

To undertake chest auscultation several units used digital Bluetooth stethoscopes the same 

as Newcastle have tried but with similar often unsatisfactory results. Further investigation is 

required on sourcing improved devices. 

When managing the Ebola patients some units reported the use of some experimental 

drugs, but with limited evidence of their affect, these included ZMapp, Techmera, Ribavirin, 

Favipiravir and Brincidofovir. Rome felt that their use of monoclonal plasma had a positive 

impact on the patient’s outcome.  
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One final point to take forward was that it was important to use equipment on the HLIU that 

staff would use in their normal work place to ensure competence in medical device use. 

 

8. Staffing  

One of the most challenging aspects of developing an HLIU and maintaining readiness is the 

recruitment and on-going training of adequate numbers of competent staff. While recruitment 

for the Newcastle unit has increased over recent times, continued education and training of 

staff remains difficult due to the demands within their workplaces. 

HLIUs are staffed with registered practitioners including nurses, doctors, and 

physiotherapists. 

The findings demonstrated that the number of staff volunteers in the units reviewed was 

similar to, if not lower than, Newcastle who currently have over 100 volunteers, over 75% of 

which have received training. Hamburg had 150 trained staff.  

There were two notable findings with regard to the specialities of staff involved. The first was 

that two units only trained nurses from critical care areas, although one of these units is 

expanding their reach so that there is a reduced impact on local operations during unit 

activation.  

The second was the involvement of obstetrics staff in a few units in the USA, which has 

previously been considered in Newcastle, and should probably be raised again. The USA 

national training programme also provides training on the care of the pregnant woman and 

delivery of a baby.  

The majority of units used 12 hour shifts. However, some of these staggered their shift 

pattern which is something which Newcastle should consider, if this assists with staffing 

levels throughout the shift.  

The number of staff required for each 12 hour shift varied between 5 and 8 nurses, plus 

doctors and others, with 2 staff always being with the patient. This is similar to Newcastle 

who have calculated that 5-6 nurses should be required, depending on patient acuity.  

As with Newcastle all staff are volunteers, however, some units (33%) awarded staff with 

extra or bonus pay for caring for patients in the HLIU. Such incentives to promote 

recruitment and retention have been discussed at Newcastle and are currently in progress.  

The unit in Baltimore had some innovative initiatives to improve recruitment which will be 

recommended for Newcastle. These included holding unit open days, media days and tours 

for staff and their families in order to reduce fear and stigmatisation.  

Other interesting ideas from the findings to incentivise staff retention are team clothing, gifts 

for staff when attending training, such as water bottles or vouchers, and thank-you letters. All 

these initiatives assist in team belonging and staff feeling valued.  

Prior to joining the HLIU team in Madrid, staff must first pass a medical examination, a 

practical appraisal, individual interview and psychological skills evaluation  in order to ensure 

that the  staff  who are selected are suitable for the work on the unit, both for  their own 

safety and for the safety of others.  
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The final points to consider on staffing were that staff from critical care must have a 

minimum of 1 year experience before being allowed to join the HLIU team and that staff with 

chronic medical conditions should not be recruited for the HLIU for their own safety.  

Staff Surveillance 

Following contact with patients with HCIDs, staff in the UK are monitored for 21 days, having 

to report their temperature a minimum of daily. However, in that time there are no restrictions 

on returning to their usual workplace. 

The findings demonstrated that 88% (8) of the units also monitored for 21 days; Berlin would 

only monitor staff if there had been a breach and staff had been potentially exposed to the 

organism. 

Staff from all the units would return to their usual workplace during and after working on the 

HLIUs.  

There was however, some interesting technology for logging staff entry to the HLIU and 

monitoring during the surveillance period. The Baltimore unit had a swipe access system 

which logs staff entry to the unit and also to the different zones in the unit. They also have an 

app for staff surveillance which enables staff to video and submit their temperature taking for 

verification. Omaha use a public health electronic system called Redcap which alerts staff 

and their manager if surveillance has not been completed. 

An electronic system is something that could be explored for UK unit staff surveillance also.  

During the surveillance period there have been discussions on whether staff should be 

allowed to leave the country. Although several units reported that there would be no 

restrictions on staff travel there was the suggestion that the final decision would actually be 

made by their public health department, which would also the case in the UK. 

 

9. Paediatrics 

There were no significant findings from the visits to paediatric units specifically. Two of the 

places visited (Atlanta and Iowa) had Children’s Hospitals on the same campus where areas 

had been adapted to facilitate an HLIU when necessary. Atlanta had a post dedicated to 

train staff and to help with the management of  the unit in the children’s hospital. 

All but one unit were able to manage paediatric cases with variable numbers of paediatric 

staff trained to do so, however, they all were confident that they could undertake just in time 

(JIT) training to facilitate this.  

Newcastle have paediatric staff trained to work in the HLIU and are working closely with our 

Great North Children’s Hospital, including Infectious Diseases (ID) and PICU, to improve 

these levels of preparedness. 
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NYC 

10. Training 

Arguably the most important aspect of developing an HLIU and 

maintaining readiness is staff education and training. Staff need to be 

fully trained and drilled in correct procedures to ensure staff and public 

safety by preventing transmission of HCIDs to others.  

To deliver regular and comprehensive training programmes it is essential 

to have a dedicated training centre as well as expert trainer positions, with roles dedicated 

for this purpose.   

Newcastle is currently working towards developing a suitable training area that is fit for 

purpose, where simulation training can be undertaken to enhance the effectiveness of 

training and the participants learning experience.  

88% (8) of the units visited had dedicated training facilities, either using their stand-alone 

units or having separate training areas. 

Also 77% of the units had staff whose role was to manage the HLIU, including activation, 

training and development.  

The length of time that staff were required to train to gain competence ranged from 12-24 

hrs, however, all included SIM training, such as venepuncture, CVC insertion, intubation and 

patient care activities. Newcastle is currently unable to deliver SIM training in an area that 

resembles the facility they would be working in during unit activation, except during 

exercises.  

Once staff have completed their initial training it is important to maintain the skills they have 

learned. The frequency of refresher training was mainly quarterly (66%) with 22% being 

every 6 months.  

The initial minimum training for the Newcastle unit is approximately 10 hours, depending on 

ability. Following this, refreshers are every 6 monthly. Staff are tested for competence on two 

separate occasions. 

Detailed checklists for competence are used at each training session in some units in the 

USA, which will also be a useful tool for Newcastle.  

As all the staff working on HLIUs are volunteers, it is important to make the training an 

enjoyable experience. It was interesting to hear of the games and fun activities the units 

included into their training sessions, alongside the incentives discussed in previous sections. 

Apart from the standard HLIU training content that is delivered, some additional interesting 

topics included the combative patient and staff resilience training.   

Another interesting system adopted by some units such as Iowa and Baltimore is to train a 

core team to a higher level in order to have additional resources for unit activation, training 

and leadership for patient and staff management. This also assists in succession planning 

for such a specialist area of practice 

All the units in the USA would undertake just in time training on unit activation for all staff 

prior to their first patient contact. This is a system which will be recommended in Newcastle 

also to promote safety and increase staff confidence. 
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There were many units that trained with external agencies such as the ambulance service, 

which is a useful system to ensure that all parties are aware of their doffing processes.  

Once training is complete, apart from refresher training, it is important that whole systems 

are tested to ensure these incidents are managed correctly and that the protocols and 

policies work in practice. 

The findings demonstrated that all the units undertook exercises of whole systems, with 

varied frequency, some being undertaken quarterly. Undertaking exercises at Newcastle is 

currently infrequent however. These need to become an integral part of HCID preparedness 

across the organisation. Large exercises involve extensive planning, however, small, but 

beneficial exercises are also possible, an example of which is the Mystery Patient Drill 

undertaken in NYC. 

In the state of NYC, Mystery Patient Drills (Bajaj, K. et al., 2017) were undertaken regularly. 

These begin at  the front door / admission areas where staff were completely unaware that a 

drill was being undertaken and therefore a true picture of preparedness was established. 

These were developed by Dr Madad who also tried to use healthcare workers who were 

actors for the Mystery Patient Drills as they understand the correct medical aspect of the 

exercise. They used a text message system during exercise for real-time feedback. Dr 

Madad shared these findings in executive level workshops with the healthcare providers, 

and CDC, enabling system based changes. 

 

 

Probably the most impactful finding from the study was learning about NETEC (National 

Ebola Training and Education Course) https://netec.org a national organization in the USA 

funded by a government grant. 

It is a consortium of three healthcare institutions that successfully treated patients with Ebola 

virus disease: Emory University, The University of Nebraska Medical Center/Nebraska 

Medicine and the New York Health and Hospitals Corporation, Bellevue Hospital Center.  

They can provide technical assistance, either onsite or remotely, offer assistance in self-

assessments of readiness and are a source of in person, or on-line education. They also 

have a research network which can provide resources for rapid implementation of clinical 

research protocols.   

They deliver conferences across the country and have on-line training resources such as, 

training tools, videos, guidance documents and exercise templates. The author attended one 

of their conferences which delivered a plethora of sessions on all elements of identifying, 

transferring, and managing patients; including several simulation stations.  

As part of the assessment arm of the organisation, the staff from NETEC also run a service 

which involves undertaking visits to healthcare systems and treatment centres around the 

USA to give advice on biological preparedness.  

A summary of their work can be seen in their annual report. 

https://netec.org/
https://netec.org/
https://netec.org/about/
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This is an exemplary programme which could be emulated in the UK through the recently 

formed HCID network of UK HLIUs. If government funding could be sourced this could be an 

excellent resource for healthcare facilities throughout the UK to improve national 

preparedness. 

 

11. Unit Improvements 

The HLIUs reviewed were asked about improvements they would undertake for their units. 

There weren’t many comprehensive answers given for this as, on reflection, this was rather 

an open ended question. If the units that were not purpose built had an endless quantity of 

funds at their disposal they would probably implement many of the recommendations within 

this report. 

Of the responses that were received, the units that were not purpose built would like to 

develop a unidirectional flow with en-suite facilities and ante-rooms / larger doffing areas. 

Emory would improve their ventilations system to increase the negative pressures within the 

patient and doffing areas. 

Several units would like to improve their communications systems to facilitate audio and 

visual capability in all rooms in the unit.   

 

12. Infection Prevention and Control (IPC) 

The whole essence of high level isolation is IPC; implementing higher levels of IPC to 

prevent transmission of dangerous pathogens to both staff and the public. 

As such it is sensible to cultivate effective collaborative partnerships between ID and IPC 

professionals to develop and maintain HLIUs. 

The role of IPC varied across the visited units, however, all involved IPC in the initial design 

and development of protocols/policies. 

The current level of involvement of IPC in some units was disappointing, especially as this is 

a dynamic speciality which requires on-going dialogue between both specialities. Although 

IPC was involved in 77% of unit protocol development, this was to varying degrees. Only 

44% of units involved IPC in training on a regular basis. 

Two units (NYC and Baltimore) had good processes to combine the expertise of IPC and the 

HLIU staff, with IPC attending to assess competency and assist with training. The IPC staff 

also act as buddies and observers during unit activation, complementing the workforce.  

Currently the author is the IPC and training lead for the Newcastle HLIU. However, this body 

of expertise needs to be increased. Therefore the recommendation for the Newcastle unit 

will be to increase the knowledge and skills of all the IPC Nursing Team to enable the 

provision of advice and guidance throughout unit activation. The IPCNs will also monitor staff 

safety by undertaking the role of buddy / observer during doffing. This development will also 

assist with succession planning and provide a greater pool of specialist knowledge in this 

area.   
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CONCLUSIONS 

The project has generated many national and local recommendations from the information 

that the author was able to collect during her visits, which are detailed in the next section.  

However, undertaking this project has, in many ways, given reassurance that the current 

facilities and practices within the Newcastle HLIU are in line with, if not better than, some of 

the most renowned units in the world. It has also given confirmation that some of the ideas 

for change, discussed prior to the visits should be progressed, and generated new 

information on how further developments can improve current working practices, both locally 

and nationally. 

The findings have confirmed that to improve and maintain readiness in the UK it is important 

that there is increased investment into this specialist area of healthcare to mitigate, as far as 

possible, against any potential catastrophic outcomes.  

At a national level there is a need for discussion of the recommendations this project has 

generated so that changes can be made.  Priority needs to be given to the development of a 

national HCID Service to deliver education, training and advice to all frontline services on 

preparedness, and also the establishment of a local testing facility for the HLIUs in the North 

of England to prevent long waits for test results. 

The findings have also recognised that to reach high levels of organisational preparedness 

for HLIUs requires investment into staff dedicated to that role, to co-ordinate, develop and 

maintain the services.  

On visiting these units it was reassuring that although many were not purpose built with 

streamlined workflows, nevertheless they had been able to adapt to environmental 

constraints to implement safe working practices. That said, the well-designed facilities with 

good workflows assisted the staff to work safely, more efficiently and more cost effectively. 

Therefore the re-design of the Newcastle Unit will continue to be recommended. 

One of the main focuses of the visits was to review the PPE that the units were using, and 

the findings have further convinced the author that processes need to be simplified. PPE 

where self-doffing is possible should be implemented and the use of re-useable equipment 

should be discouraged in order to reduce potential exposure to staff, staffing levels and 

costs.   

Even though many of the findings were relatively minor, sometimes it is the small changes 

that can make great differences in improving staff understanding and promoting safe 

practices. This would include elements such as colour coded flooring, mirrors for doffing, 

hands free alcohol gel dispensers and ready-made individual kits for staff. 

HLIUs can only function if there are staff willing to join the team of volunteers trained to work 

on the unit. People want to feel that they belong and are valued, and the visits generated 

interesting ideas on recruitment and retention of staff such as, incentives of gifts and bonus 

pay as well as team building days and unit tours, which will be taken forward locally.  

Finally one of the legacies of this Fellowship will hopefully be to assist in the development of 

an international HLIU network to share knowledge and experiences. This will also include 

units in Australia that have reached out to initiate international relationships to benchmark 

best practice for future developments of their HLIUs.  
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RECOMMENDATIONS 

NATIONAL 

Facilities 

1. In order to create one system of working and training throughout the UK HLIUs and to 

reduce costs of maintaining and repairing the Trexler Isolators, the recommendation 

would be for all UK HLIUs to move to a PPE based system.  

If a solely PPE based system is used throughout the UK this would also facilitate more 

useful international networking and sharing of best practice.  

Testing 

2. In order to expedite a timely diagnosis, including viral loads following patient 

confirmation, every effort should be made to establish testing facilities closer to the more 

northern national HCID Centres in England.  

This has been discussed in recent years but with no resolution. However this study 

demonstrates that all of the units visited did have VHF and respiratory testing facilities in 

the same city as the unit, which allows for quick diagnosis of the suspected patients. 

Waste disposal 

3. Discuss with the Health and Safety Executive (HSE) the pre-treatment of liquid / body 

fluid waste prior to disposal into usual sewage systems to reduce solid waste disposal 

and improve patient care practices.  

Training 

4. In order to implement consistent and best practice across all five HLIUs in England as 

well as within all Trust in England the recommendation would be to emulate the USA 

NETEC programme in England with the following resources and services: 

a. Develop a national HCID Training Programme for HCID Centres and non-HCID 

Centres, delivering conferences on the management of patients with these 

pathogens. The programme would be run by appointed and nationally funded 

staff from the HCID Centres in England. 

b. Introduce a national readiness consultation/advisory service for non-HCID 

Centres on HCID Preparedness. This would involve the training programme team 

visiting Trusts throughout England/UK, giving advice on achieving readiness for 

presentation of patients with HCIDs.  

c. Create national on-line resources, toolkits and guidance. This would include a 

toolkit to undertake Mystery Patient exercises to assess levels of preparedness.  

Discussions about a national training programme are currently in their infancy with the 

HCID Network, primarily with an emphasis on training Trusts on a new national 

Assessment PPE standard. However the recommendation would be for this to be 

expanded to a fully funded HCID Education and Training Programme.   

To progress this and the testing facilities recommendation further, discussions with 

prominent national leads are required. 
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PPE 

5. The study demonstrated that it would be beneficial for all HLIUs in a country to use the 

same PPE to facilitate sharing of knowledge and experience in the use of the PPE, 

including best practice in doffing protocols. This would also make it easier for staff to 

work in different units due to familiarity with the use of the equipment they will be using.  

6. The second national recommendation for PPE for confirmed cases would be to introduce 

an ensemble with no re-useable elements that have external exposure and allows for 

self-doffing, to reduce the risk of transmission and staffing. 

Work has already been undertaken by staff from the HLIU in Sheffield, in collaboration 

with the HSE and other HLIU staff in England and Glasgow, to agree and test an 

Assessment PPE ensemble. This study is now complete, has been endorsed by PHE 

and will soon be recommended for all Trusts in England.  

There are now plans to review PPE for confirmed cases for the HLIUs in England. The 

findings from this study have been shared with the HCID Network with a 

recommendation that one of the main aims for a new national PPE ensemble is one 

without re-useable elements, such as the MaxAir PAPR ensemble. The author is 

involved in the working group for this project. 

 

Staffing  

7. The units in Germany demonstrated an excellent staffing model through their national 

STAKOB network, with an agreement that staff from each of the 7 national HLIUs will 

support other units, if necessary, during activation. This is assisted by staff visiting the 

other units to become familiar with the facilities, PPE and protocols, although they would 

appear to have very similar PPE and doffing processes. 

The HCID Network in England was formed in 2018 and one of their recent aims is to 

achieve the same, for the units to be able to share staff.  

This will be achieved in a similar way through staff visits, joint training, and the 

implementation of one common standard of PPE. 
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LOCAL RECOMMENDATIONS 

Facilities 

1. Develop a new post to co-ordinate and manage the HCID Programme throughout the 

Trust, including the design of the new ICCU HLIU, enhanced training programmes, 

internal and external exercises and development of the current HLIU for contact HCIDs. 

2. Re-design the current Trexler Isolator Unit to provide a PPE based HLIU with 

unidirectional flow incorporating: donning areas, staff change and showering, patient 

rooms with en-suite and anterooms, pass-through staff decontamination shower, waste 

disposal via an autoclave and laboratory for POC testing. The unit should also, where 

possible, include glass walls and doors to enhance staff safety. 

3. Include colour-coded flooring into any new facilities to improve zone awareness. 

Testing 

4. Develop a HCID resource centre/dashboard to improve patient identification and safe 

patient management. 

5. Explore the use of an automated electronic staff alert system for suspected and 

confirmed cases. 

6. Introduce a no-touch PPE for assessment in ED to reduce the PPE training needs in 

such a large department. 

Patient transfer 

7. Share the ambulance draping system used in the USA with the local HART (hazard area 

response team) to establish its usefulness for them.  

8. Review the Isopod device used in the USA to establish if this would be an improvement 

on the current transport isolator system. 

9. Explore joint PPE training sessions with the ambulance /HART service to ensure safe 

and consistent practice during patient transfer.  

PPE 

10. Introduce a new PPE ensemble for confirmed cases with internal mechanisms which can 

be self-doffed, to remove the need for re-use of exposed equipment and additional staff 

in PPE required for doffing. 

11. Explore changing staff clothing to paper scrubs and disposable underwear. 

Patient Care 

12. Ensure the same equipment is used on the HLIU as staff use on the wards to ensure 

familiarity and competence in using the devices. 

13. During unit activation for confirmed cases, hold twice daily briefing with all departments 

affected. 

Waste disposal 

14. Introduce a pass-through autoclave during unit re-development to reduce disposal costs 

and reduce staff exposure risks. 

15. Open discussion with the HSE and Northumbria water (and the Trust estates 

department) on the disposal of pre- treated liquid waste and shower water. Disposal of 
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liquid waste via the normal route will significantly reduce the weight of solid waste 

disposal, as all liquid waste currently requires solidifying with a gelling agent and sent as 

Category A Waste for incineration.  

Staffing 

16. Develop a more robust recruitment process to include events such as unit tours for staff 

and staff families, also taster sessions and media days. Also introduce incentives to 

make staff feel valued, promote belonging and improve retention, such as enhanced pay, 

gifts for attendance at training sessions and team clothing (t-shirts, hoodies).  

17. Explore the use of a staggered staffing rota for the HLIU to assist with staffing levels. 

18. Explore an electronic system for staff surveillance.   

Training 

19. Enhance the staff HCID training programme to  better prepare staff for the management 

of patients with HCID, including resilience training, combative patient, team building 

sessions, regular SIM training. 

20. Introduce super users/core team member system, who receive additional/more frequent 

training to improve unit resilience.  

21. Introduce regular exercises with internal providers and external agencies, including 

Mystery Patient Drills in admission areas, to improve identification of at risk patients, and 

enhance staff awareness and the knowledge and confidence of the management of 

patients with suspected HCIDs. 

22. Introduce just in time PPE training / refreshers prior to staff contact with suspected / 

confirmed cases. 

IPC 

23. Enhance IPC staff involvement in the HCID programme and introduce an IPC observer 

role and competency assessment for training. This will improve succession planning, 

bolster the HCID staffing team and provide on-going expert IPC advice throughout unit 

activation. 
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MINOR LOCAL RECOMMENDATIONS 

1. Introduce automatic alcohol gel dispensers to provide/ensure a non-touch technique. 

2. Explore the use of thick outer nitrile gloves instead of the standard nitrile gloves.  

3. Continue with different coloured layers of gloves so breaches can more easily be 

identified. 

4. Keep database of staff PPE sizes for HLIU staff and make up kits for individual staff 

members during activation. 

5. Explore the efficacy of gelling gloves during patient care and the doffing process.  

6. Place Security staff inside the unit rather than outside so not to attract attention.  

7. Explore the need for smoke testing of the HLIU during activation to ensure ventilation is 

working 

8. Review cleaning frequencies and processes. 

9. Introduce an improved cleanable shoe 

10. Discuss the use of chlorine impregnated mats between patient and doffing rooms, to 

reduce footwear contamination. 

11. Extend the expected time staff would be in PPE to 3-4 hrs to reduce staffing 

requirements. 

12. Staff with chronic medical conditions should not join HLIU team. 

13. Staff from ICCU to have a minimum of 1 year ICCU experience before joining the HLIU 

team. 

14. Establish restrictions on staff travel following work on the HLIU and remove staff with 

pending holidays from rota during activation.  

15. Fit a hoist system in the new HLIU. 

16. Explore the use of stainless steel to reduce corrosion of facilities/equipment due to 

disinfectant products.  

17. If UV room disinfection is to be implemented use UV reflective paint to enhance UV 

efficacy.  
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APPENDIX 1 

Questionnaire Questions 

QUESTION RESPONSE 

Facilities 

1 
Do you use of Trexler Isolator? If yes, how many do you have and who maintains it/them? If yes, what 
happens to the envelope following patient episode? 

2 Do you use PPE (personal protective equipment) based isolation? 

3 How many patient rooms do you have? 

4 Do patient rooms have en-suite facilities? 

5 Do your patient rooms have ante-rooms/lobbies? 

6 What are the ventilation pressure differentials and air changes in each of the rooms in the unit? 

7 Are staff changing and showering facilities integral within the unit? 

8 Does the unit have a dirty to clean flow? 

Testing 

9 What PPE is used for assessing and testing suspected cases? 

10 How long is the testing process? 

11 What external agency involvement is there, if any, during testing? 

12 

Is there on-site testing for the following for suspected and 
confirmed cases? If yes what equipment do you use?  
a) Malaria 

b) Biochemistry 

c) Haematology 

d) VHF 

e) Cat 4 Respiratory organisms 

f) Viral load on confirmed VHF cases 

If not where is testing undertaken? 

13 
If testing is on-site is this undertaken on designated machines and in a separate area in the lab? If yes do 
staff wear PPE? 
If staff wear PPE, what do they wear and what training is undertaken for this? 

Patient transfer 

14 Would highly suspected cases be transferred to you or confirmed before transfer?  

15 Are there other assessment areas in your hospital for suspected cases? 

16 Who would transfer patients to your unit and how would they be transferred? 

17 What PPE would the transfer staff wear? 

Decontamination processes 

18 What products do you use for equipment / room decontamination? 

19 What is the protocol for decontamination?  

Waste disposal 

20 Is waste water treated prior to discharge into the sewage system? 

21 Are autoclaves integral within the unit? 

22 How is contaminated waste managed and disposed of? 

23 
If not treated and made safe on site, what protocol exists for safely storing, transporting and disposing of 
waste off site?  

PPE based isolation  

24 What type of PPE do you use? 

25 Are there any items that are re-used? If yes how are these items decontaminated? 

26 Where do staff doff their PPE? 

27 Do you use a buddy system for doffing? 

28 What role does the buddy play in doffing? 

29 What is the maximum time staff will wear PPE?  

30 How is PPE doffing safety monitored/tested? (e.g. use of UV light products during training) 

31 What is your doffing protocol?  

Patient care 

32 
How many confirmed cases have you managed using the current facilities and protocols? 
What organisms were they? 

33 
Have there been any staff transmissions? 
If yes how many and what was the cause of transmission? 
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34 Do confirmed patients all have CVCs inserted? 

35 
Are needles / sharps used for any procedures following CVC insertion while the patient is infectious? 
e.g. peripheral blood culture collection 

36 What equipment is used for chest auscultation? 

37 
Do patients have x-rays? 
If yes how is this undertaken? 

38 Do you have any specialist equipment for patient care? 

39 
What treatments are used on patients with VHF? 
e.g. experimental drugs 

40 Would you offer ventilation (invasive / non-invasive) and renal replacement to patients?  

41 
Have you undertaken ventilation and renal replacement on any patients? 
If yes what type and how successful was it? 

Paediatrics 

42 
Do you manage paediatric patients (under 16yrs old)? 
If yes what age were they? 

43 Do you have ID/general paediatric specialists on site? 

44 Do you have PICU involvement? 

Staffing 

45 
What groups of staff are trained to manage patients in the unit? 
e.g. medical, nursing etc. 

46 What are the daily staffing levels for the unit when managing confirmed cases?  

47 How many of each discipline do you keep trained in total? 

48 Do you need to train additional staff when the unit is active? 

49 
Do you have specialist staff trained to manage these patients? 
e.g. ICCU, paediatrics, physiotherapists 

50 Is it mandatory / expected that staff will manage these types of patients? i.e. can staff refuse to? 

51 How are staff monitored following management of a confirmed case? 

Training 

52 How long is the specialist training for staff to manage these patients?  

53 What is the frequency of refresher training and how long is it? 

54 Are staff released from work for training? 

55 
Do you undertake exercises to test the systems and protocols? 
If yes, how frequently and what does this include? 

56 Do you train with external agencies? 

57 Do staff receive any extra payments for this specialist training or for caring for these patients? 

58 How is competence measured? 

59 What is the perception of risk for the staff? 

Unit improvements 

60 Are there any improvements you would make if you were building a new unit? 

61 Is there any improved equipment you would like to purchase? 

Infection Prevention and Control (IPC) 

62 

What is the involvement of IPC specialists in the unit in 
the following areas? 
a) Unit design 

b) Policies 

c) Training protocols 

d) Training delivery 

e) National guidance 
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APPENDIX 3 

TABLE OF PERSONAL PROTECTIVE EQUIPMENT (PPE) USED 

Item of PPE Bellevue 
Johns 

Hopkins 
Emory Nebraska Iowa Rome Hamburg Berlin Madrid Newcastle 

Filter mask based ensemble 

When used:       
Non-critical 

pts 
  on HLIU     

limited pt 
contact 

Assessment 
and buddy 

Croc style shoes       Yes             

Wellington boots           Yes       Yes 

Fluid repellent surgical gown       cardinal           Yes 

Coverall           Yes     
Tyvek, hood 

up 
  

Inner booties (over crocs)                 Tyvek, taped   

Outer boot covers       cardinal   Yes     Tyvek, taped   

Surgical hood       enviroguard   

With 
additional 
integral  
mask 

      Yes 

FFP3 mask       N95   Yes     
Yes, over 

hood  
Yes 

Visor       
Fisher 

scientific 
          Yes 

Goggles           Yes     
Yes, over 

hood 
Yes 

Apron       Long sleeved   Yes     Yes Yes 

Inner gloves       Cardinal   Yes       Yes 

Long cuffed gloves       
Cardinal - 

taped 
  yes      Thick Taped 

Outer gloves         Cardinal         yes Yes 

Buddy type       Contact   
No 

contact 
    No contact No contact 
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PAPR based ensemble 

When used: 
Confirmed 

pts 
Confirmed 

pts 
Confirmed 

pts 
Critical pts 

Confirmed 
pts 

in ICCU 
(exact 
PPE 

unknown) 

Confirmed 
pts 

Confirmed 
pts 

Extended 
pt contact 

Confirmed 
pts 

Croc style shoes under boot 
covers 

Yes Yes Yes Yes Scrubzone   Yes Yes Yes   

Wellington boots           Yes       Yes 

MaxAir PAPR (internal 
mechanism) 

Yes   Yes   Yes           

Other internal PAPR                 Yes   

External PAPR   
3M 

Versaflo 
  

Sentinel XL 
HP 

  ?Yes Yes Yes   Yes 

Hood   Yes   
Sentinel XL 

HP 
          Yes 

MaxAir hood Yes   Yes   Yes           

Coverall Yes   Viroguard Enviroguard   ?Yes       Yes 

Thick all in one suit             Yes Yes Microchem   

Fluid repellent surgical gown Yes Yes     
Kimberly 

Clark 
microcool 

          

Apron   
Long 

sleeved 
Yes   Yes         Yes 

Inner boot covers 
Shoe 

covers 
Thigh 
length 

  
Grainger 
medical 

  ?Yes         

Outer boot covers Yes     Cardinal Yes           

Outer shoes covers     Yes   Yes           

Inner gloves Yes 
Long 
cuffed 

Taped Cardinal ? ?Yes ? ? Yes Yes 

Middle gloves   
Long 
cuffed 
taped 

  Taped 

Thick taped  
-Sensicare 

(tape scotch 
tough) 

?Yes 
Attached to 

suit 
Attached 

to suit 
Attached to 

suit 
Taped 

Outer gloves  
Long 
cuffed 

Yes Medline Cardinal Yes ?Yes for pt care for pt care Yes Yes 

Buddy type No contact Contact No contact Contact Contact ? Contact Contact Contact Contact 
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Ante-room 

Patient room 
pass-through 

APPENDIX 4 

NEW YORK CITY - SPECIAL PATHOGENS UNIT SUMMARY 

New York City’s Biocontainment Unit is located at Bellevue Hospital and is known as the 

Special Pathogens Unit (SPU). It is the Region 2 Treatment Centre, covering 4 states. 

The staff from this unit are part of the NETEC Programme, delivering national education 

programmes and supporting hospitals throughout the state and country to achieve and 

maintain preparedness.  

Facilities 

The unit is not a purpose built unit but has been developed from 

existing facilities, as was the case with many of the units visited in 

the US. They have the capability and are contracted to be able to 

manage 2 patients with a Viral Haemorrhagic Fever (VHF) and 10 

with respiratory borne organisms. 

There are two main rooms on the Special Pathogens Unit (SPU), en-

suite facilities and ante-rooms, as well as a laboratory and donning 

area. The facilities to manage patients with respiratory borne 

organisms are on the adjoining respiratory ward.   

Within the main rooms they have video as well as 

telecommunication ability. The rooms can be visualised from a 

nursing hub. This telecommunications includes an intercom 

system between the patient rooms, the unit laboratory and the 

doctor’s room.  

There are also two rooms on the respiratory ward that have video capability. 

There is also a very useful pass-through from the patient room to the ante-

room.   

The cameras in each room also 

have a zoom and recording 

capability enabling remote 

assessment and diagnosis if 

necessary, and identification of 

staff breaches during patient care 

of the doffing process.  

The rooms on the SPU have individual ventilation 

systems which are HEPA filtered on the exhaust and deliver 18 air changes per hour.  

The staff have changing and showering facilities within the unit across the corridor from the 

main rooms. 

As this is an old building adapted for purpose. They would like to re-design it to enable a 
unidirectional flow, larger doffing areas and improved ventilation systems.   

Communication system 
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Testing 

Decisions on testing and patient management are done in collaboration with their 

Department of Health and Centre for Disease Control and Prevention (CDC). 

Diagnostic testing is undertaken in the Public Health Laboratory in New York which is across 

the street from the hospital. Therefore their results are received quickly. These are then 

confirmed at the CDC in Atlanta, who will recommend appropriate action. 

The unit within the SPU also has some point of care (POC) testing including a blood culture 

machine, Piccolo, BioFire and ISTAT machine, documenting specimen handling in a log 

book.  

Viral loads on confirmed cases will be undertaken in the public health laboratory. 

Patient transfer 

Within the states visited in the USA, transfers are undertaken by the Emergency Medical 

Services (EMS) which is a fire and ambulance service. The SPU would use the NYC EMS 

service for the New York state. However if the patient was coming from out of state then 

other EMS will also be involved.  

The patient will be transferred in a transport pod, or the EMS staff will wear PPE. 

When the patient arrives at the hospital they are collected from the ambulance bay by staff in 

full personal protective equipment (PPE), and taken through closed areas to the unit which is 

on the 7th floor.  

If the patient were to present straight to the hospital, the emergency department (ED) staff 

have robust protocols to identify, isolate and inform. They and the out-patient department 

(OPD) also have PPE protocols for assessment of the patient.  

Each ED has a special pathogens cart with two levels of PPE in them. For suspected VHF 

they would wear a Tyvek suit, FFP3, and visor ensemble and for suspected respiratory 

pathogens they would wear a gown, FFP3, and visor ensemble. 

Decontamination processes 

For decontamination of the floors the unit use Virex, a quaternary-based disinfectant. 

Surfaces are disinfected with Sani cloths, 1,000ppm chlorine impregnated wipes. Chlorine 

solution was used. However the staff felt the smell of this was too strong, resulting in a 

change in products.  

The patient room is cleaned 3-4 hourly; in particular the high touch areas. 

The patients are allowed to use the toilets on the unit provided that contents is first treated 

with 300ml of 1% bleach for 20 mins then flushed and then re-treated.  
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Waste disposal 

Waste disposal during the Ebola case managed in 2014 was 

disposed of as Category A waste, sored in carts and then taken to 

Texas for incineration. This was an extremely costly process as 

the transport was also required to bypass some states as they 

wouldn’t allow the waste to travel through them. They had 

therefore just installed a new ‘bucket’ autoclave and were in the 

process of validating it, a rather complicated process. The new 

autoclave is situated in the basement of the hospital quite far from 

the SPU. However it will be much more cost effective. 

Personal protective equipment 

As described above ED and OPDs wear the following ensembles; 

suspected VHF a Tyvek suit, FFP3, and visor ensemble and for suspected respiratory 

pathogens a gown, FFP3, and visor ensemble. 

Staff use disposable underwear and paper scrubs.   

For managing confirmed cases on the SPU, staff wear a MaxAir PAPR 

(powered air purifying respirator), single shroud (hood) and gown 

ensemble. The MaxAir PAPR ensemble has internal mechanisms (helmet, 

battery pack and belt) eliminating the need for decontamination following 

use. In addition to this the staff wear a coverall, gown, shoe covers, long 

boot covers, long cuffed gloves and outer gloves. They are however about 

to move from an outer gown to an apron.  

The laboratory staff wear the same PPE.  

On donning, staff check for any tears in the garments and use a checklist 

to ensure all equipment has been donned (put on). A checklist is also 

completed for doffing.  

Doffing (taking off PPE) is undertaken in the patient room, away from 

the patient bed, under the direction of a buddy in the ante-room 

(lobby), with interesting visual prompts, as seen here. 

Any visible soiling is removed prior to doffing using Sani cloths. The 

staff then follow a strict process for removal of the PPE, as can be 

seen in the video link. 

Gloves are disinfected with alcohol gel between actions. 

The final elements of the PPE are removed at the ante-room door 

and the buddy assists in the removal of the internal mechanism of the powered hood which 

is then decontaminated by the buddy in the ante-room. This is required just due to them 

being used rather than contaminated.  

An interesting piece of information is that they don’t continually charge their lithium batteries 

for the MaxAir system as this can damage the battery.  

Bucket autoclave 
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Donning and doffing videos can be seen on the NETEC website: 
https://repository.netecweb.org/collections/show/2  
 

Patient care 

This unit successfully managed a patient with Ebola during the 2014 West Africa outbreak 

and also managed 21 suspected cases and an intubated Tuberculosis Bumarium case. They 

have continued to develop their unit since then with a whole system approach.  

The department of health and CDC are involved in the patient care decisions. However the 

patient management is led by the ICCU Consultant.  

To reduce the risk of needle stick injuries to staff, patients would have a CVC neckline 

inserted under ultrasound guidance and all further bloods would be taken from that. The 

taking of peripheral blood cultures would be considered carefully before being undertaken.  

The unit is able to deliver all necessary critical care interventions such as invasive and non-

invasive ventilation and would consider renal replacement therapy if necessary.  

Other aspects of patient care are listed below: 

 The patient’s 12 lead ECG can be viewed at the nurse’s station allowing for remote 

diagnosis.  

 The Clinicians have found the Bluetooth stethoscope unsatisfactory; therefore they 

prefer to use ultrasound for chest auscultation/diagnoses.  

 Diarrhoea is managed with bowel management systems. 

 They do not undertake x-rays and would not take the patient for CT scans. 

 They use filters on their suction equipment to prevent internal contamination of the air 

hoses.  

 If the patient developed multi-organ failure, CPR would not be undertaken.  

 When managing the Ebola case in 2014 ZMapp was used, but it is unclear of the effect 

this had.  

Paediatrics 

The SPU is able to manage paediatric cases and they have PICU and Infectious Diseases 

Clinicians trained to do so.  

One of the international discussions around paediatrics is whether the parents would be 

allowed to stay with the child, as there are staff and parental safety issues to consider. This 

unit’s decision is not to allow the parents in with the child.  

Staffing  

Their staffing model is very different to the UK as the unit is staffed by Critical Care staff 

rather than ID staff as they don't have dedicated Infectious Diseases wards. This is also on 

the premise that these patients become critically ill and therefore these are the most suitable 

staff to manage these patients.  

https://repository.netecweb.org/collections/show/2
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Training rooms 

All staff for the unit are voluntary and fully understand any risk involved. The staff groups 

include nurses and doctors from ICCU, PICU (x4 PICU Drs), paediatrics and Obstetrics (x4 

OBs Drs).  The ICCU staff would be called if they have a case, and they have on call staff to 

cover those required for the unit. 

When managing a patient on the SPU, staff receive additional hazard pay of 1.5 their normal 

rate. The doctors get extra pay for being on the team. 

The laboratory staff also run an on-call system.  

Four staff would be needed to manage one patient and six for two patients; one in the ante-

room as the buddy, two in the patient room and one runner in the corridor. In total additional 

staff would be required to allow for breaks.  

The unit would employ ‘just in time training’ if further staff were required for the safe 

management of the unit.  

Staff surveillance 

Thankfully staff transmissions in the developed world are rare, and none have occurred on 

this unit. 

All staff contacts with the patient are logged and they are followed up for 21 days following 

their last patient contacts; as is normal for these types of units. 

Staff must self-monitor for any symptoms such as a temperature, and report in twice a day. 

At the moment there are no restrictions on travel. However that may be governed by their 

department of health if travel abroad is requested.  

Training 

The SPUs staff training framework is extremely robust and very much 

supported by senior hospital managers and the State of New York 

Department of Health.  

The unit has a dedicated training centre which facilitates high levels of 

training compliance and enables enhanced skills training. 

In addition to this facility they have a staff member solely responsible for staff training and 

development in the Special Pathogens Unit; Trish Tennill, Associate Director of Nursing, 

Special Pathogens Programme. This enables a more comprehensive training programme.  

 

 

 

 

 



 

52 

Trish is also part of the NETEC training team, leading on simulation training.  

They use immersion training techniques, involving a lot of simulation sessions. This involves 
one introductory session following by three successful training sessions within six weeks. 
They use session specific training records, i.e. each session has a record and they 
undertake regular skills training; ten 8 hr courses per month which includes 2-3hrs in PPE 
undertaking skills training as well as donning and doffing training. Embedding of knowledge 
is enhanced with the use of games and tasks.  

Staff must attend 6 monthly refresher training and pass all sections of all the procedures. 

Cleaning techniques are checked using UV gel on high touch surfaces.  

ICCU staff must have a minimum of 6 months ICCU experience prior to becoming a 
volunteer for the SPU. 

The systems throughout the hospital are also tested on a regular basis with mystery patient 
drills type exercises in ED, where a ‘patient’ presents with at risk symptoms. An app is used 
for the ‘patient’ to report the actions of the staff back to the exercise manager which enables 
data collection on compliance with policy. 

 

Infection Prevention and Control  

IPC have an integral role in the development and on-going management of the Special 

Pathogens Programme. This is includes policy and protocol development as well as staff 

training, working alongside the nursing leads for the unit. 

Infectious Diseases Dashboard and Ebola and Special Pathogen Preparedness and 

Response for NYC Health + Hospitals 

The visit to Bellevue also included a meeting with Dr Syra Madad, Ebola and Special 

Pathogen Preparedness and Response for NYC Health + Hospitals 

Syra.Madad@nychhc.org who leads on preparedness for the entire healthcare delivery 

system for the state of NYC; 11 acute, 5 ambulatory, 6 post-acute.  

She has built resilience systems to ensure each acute hospital has its own response team 

(system doesn’t include Bellevue). This includes the POC special pathogens carts in all EDs, 

annual training for all frontline staff, and an ID dashboard.  

The dashboard includes a multitude of resources to aid risk assessment, diagnosis and 

patient management. It includes decision support tools with syndromic based patient 

screening algorithms, links to current outbreaks in the world and what’s happening in other 

countries, links to protocols, which are the same for all healthcare facilities, useful phone 

numbers, links to all hospitals in NYC, and how to implement the Mystery Patient Exercises 

(Bajaj, K. et al., 2017).  

Dr Madad tries to use healthcare workers who are actors for the Mystery patient drills so 

they understand what they are looking for and they text feedback during exercise. 

Dr Madad holds executive level workshops with the healthcare providers, and CDC, sharing 

findings from the exercises she undertakes and enabling system based changes and 

working with communications teams on effective messaging. 

mailto:Syra.Madad@nychhc.org
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The whole system she has implemented is extremely impressive and effective and would be 

good to emulate in the UK healthcare system. 
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Colour coded doors 

Diagram of part of BCU 

APPENDIX 5 

BALTIMORE – BIOCONTAINMENT UNIT SUMMARY 

Baltimore’s Biocontainment Unit (BCU) is situated in the Johns Hopkins Hospital and is the 

Region 3 Treatment Centre, covering 6 states.  The unit was developed in 2015 following the 

West Africa Ebola outbreak of 2014-15 and was purpose built.  Therefore the facilities are 

better than other units which have to utilise existing facilities and resources.  

Facilities  

The unit uses a PPE based system. It has the capability to 

manage 3 patients. However this could be increased to 4 if there 

were two patients with the same infection as one room has two 

beds. It is a stand-alone facility, only being used for patients 

when activated.  

There is a 

laboratory on the 

unit with a 

designated doffing 

space, an 

autoclave within 

the unit, as well as 

staff changing and 

showering facilities.   

The patient areas have unidirectional flow; entering via an ante-room which is the donning 

area, to the patient room and out via a separate doffing room, which opens directly to the 

unit corridor (no ante-room prior to exiting). Each room has a toilet and sink for personal 

care. Rooms 1 & 2 share a donning space and room 3 and the laboratory share a donning 

space.  

The areas are colour coded with coloured flooring; green, red 

and amber zones, which they term hot zone, warm zone and 

clean zone. This also extends to the doors, with doors 

painted amber and green if they can be accessed and white if 

they should not.   

Each of the rooms is set to have a negative pressure 

differential of -0.02 inches of water gauge. Ante-rooms and 

doffing areas have 10 air changes per hour and patient 

rooms have 12 air changes per hour. 

They have a high tech communication system (Polycom) 

within the whole unit. This feeds from the patient room and 

doffing room to monitors in the command centre/staff station. 

There is also a conference room link where video conferences can occur with staff in the 

patient room. Video links to the doffing area can monitor compliance with protocols and any 

breaches. 
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Unit lab 

Isopod 

Encrypted links can also be sent to the patient’s family to allow for video conferencing. 

When not in use the unit is an asset to train staff in other specialities as it is utilised as a SIM 

centre for departmental training e.g. ICCU, skills competencies, hotel services 

(environmental services) training, filming for safety videos, medical training and research. 

Testing 

There is a hospital wide emphasis on identification. The ED has a disaster preparation group 

with a focus on identification. 

Diagnostic tests are triple tested by the State Health Department who attend to retrieve the 

sample for testing. Confirmatory tests are again also undertaken by the CDC. The time it 

takes to receive a result depends on the pathogen, but should be the same day. 

There is a BSL 3 laboratory on the unit, but Cat 4 pathogen testing 

cannot be undertaken in it. This includes viral loads on confirmed 

cases.   

They do all chemistry and haematology testing in the BCU onsite 

lab. Malaria testing, respiratory viral panels and cultures are done 

in the microbiology BSL-3 lab. 

Staff wear the same PPE as for patient management and training 

is the same as others but also includes sample testing skills. 

The unit laboratory undertakes the testing using the following 
machines: 

 Malaria testing  

o BinaxNOW Malaria lateral flow assay 

 Biochemistry  

o Abaxis Piccolo - Chemistry (CMP, Mg, PO4, and Lactate)  

o Radiometer ABL 90 - Blood gases, Oximetry (HgB, MetHb, COHb), Ionized Ca 

o Clinitek - Urine HCG, Urine Dipstick 

 Haematology  

o Sysmex POCH-100i - CBC with 4-part differential 

o Hemochron Signature Elite - aPTT and INR 

o ABO Typing kit 

o Quickslide II for giemsa-wright stain (DIC smears) - slides to be viewed remotely 

by pathologist through microscope with camera.                

Patient transfer 

The unit would receive highly suspected cases if necessary. 

They are transferred by their own Johns Hopkins Hospital 

ambulance service with their dedicated transfer team who 

retrieve all patients within a 3hr radius wearing the same 

enhanced PPE ensemble worn by the BCU.   

They have a critical care transport team; Lifeline’s Special 

Operations Response Team (SORT), to transport and 
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Double pass-
through autoclaves 

transfer patients in an isolate (Isopod) from other hospitals in a specialized ambulance that is 

designed to facilitate decontamination after use.  

There is good access to unit via a lift next to the unit which goes to the basement where 

ambulances can transfer the patient. 

Decontamination processes 

Surfaces and equipment is disinfected using either chlorine solution (1:10), chlorine wipes, 

or Oxivir solution/wipes. Bioquell 35% Hydrogen Peroxide Vapour is used for terminal 

cleaning following surface disinfection. 

They use a high touch surface area checklist for in room disinfection and cleaning, with high 

touch areas being cleaned every 2 hours. RNs undertake all the cleaning in the unit not 

support staff. 

Waste water is treated with chlorine before flushing.  

Waste disposal 

Autoclaves are used for the sterilization of all waste created on the 

BCU as well as the waste from transport and emergency room.   

Waste is double bagged and transported in rolled garbage bin from 

doffing rooms to autoclave room. 

Waste created from transport and the emergency room is double 

bagged and stored in air tight drums and locked in a cage until the 

BCU is ready to accept for autoclave processing or the patient rules 

in/out of suspected organism. 

Each waste bag has an audit trail and validated during the autoclave 

process. The autoclave cycle is decided according to the type of load. Following treatment 

the waste is disposed of as normal medical waste. 

Personal protective equipment   

Full enhanced PPE ensemble would be used for 

suspected cases until test results are received.  

The emergency department (ED) use the same 

PPE as the BCU staff but the BCU staff may also 

be deployed to the ED if a patient presents. 

Full enhanced PPE ensemble includes BCU 

wearing disposable underwear and paper scrubs, 

plastic clogs, tall plastic boot covers, fluid 

impermeable surgical gown,  2 pairs of surgical 

gloves with long cuff (inner and outer) duct taped 

at the wrist, PAPR hood with shroud, PAPR pack, 

fluid impermeable plastic isolation gown, and 

lastly, additional exam gloves.  
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As the PAPR system is externally placed, the PAPR packs and PAPR pack hoses are 

manually disinfected following use and then exposed to aerosolized hydrogen peroxide prior 

to re-entry into circulation. Clogs are re-used and soaked in a bleach solution then manually 

rinsed and disinfected with wipes prior to drying and reuse 

Doffing is undertaken in the designated doffing rooms for each patient care room and 

laboratory. Autoclave operators doff in a designated area on the dirty side of autoclave room. 

The BCU use a buddy system to doff with one buddy manually assisting the HCW to doff 

and a trained observer in the clean zone of the doffing room. Both these roles are 

undertaken by IPC staff. The assistant wears boot covers, fluid impermeable surgical gown, 

double gloves (first pair attached to gown with duct tape) and mask with visor. The assistant 

will then doff independently with the direction of the trained observer.  

Staff typically would wear PPE for about 2.5 hours.  

Additional elements of their PPE process include: 

 Assessing for holes/tears in PPE on donning. 

 Use of mirrors to check when donned and during doffing. 

 Having PPE sizes displayed on an electronic database in the 

donning room. 

 Have different coloured gloves so breaches can be easily 

identified. 

 Having hands free gel dispensers 

 Having a shower in the doffing room so staff can shower in 

PPE if there is a breach prior to doffing. 

 Use chlorine impregnated mats when doffing to step onto 

before leaving the patient room and on entering the doffing 

area. 

 Wiping down PPE inside room if there is gross contamination. 

Patient care  

The unit has not had any confirmed cases since its 

development and therefore also no staff 

transmissions. 

The insertion of a CVC would be based on clinical 

need rather than admission protocol. They would 

also take peripheral blood cultures if necessary but 

they can only be taken by staff with recent and 

extensive experience in venepuncture. 

They use a digital stethoscope (Thinklab) for chest 

auscultation and the sounds can be uploaded for 

staff outside the room to listen to. 
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There is also a camera on the computer trolley within the patient 

room to allow for close up views of the patient to allow for remote 

diagnosis and consultations. 

X-rays can be taken by double bagging the x-ray plate and using a 

portable x-ray machine which is covered in a sterile plastic cover (3M 

steri-drape). The RNs place the plate under the patient and the image 

can be seen immediately on screens in staff station. The 1st bag is 

then taken off in room, then the inner bag cleaned and taken off in 

amber area and the plate passed to observer.  

They use the same equipment that is used on the ward to ensure 

familiarity.   

The unit are currently developing protocols to be able to use ZMapp for patient treatment. 

Paediatrics 

Paediatric patients can be managed on the unit as young as the newly born (less than 24hrs 

old) as there are NICU and PICU RNs/Providers on BCU team. 

They also have Paediatric ID, general and PICU doctors on the BCU team. 

To manage these patients the unit has dedicated NICU/OB equipment, ventilators, and 

paediatric equipment.  

Staffing  

The core BCU Team includes IPC, Admin, providers and BCU trainers and there is also an 

on-call system for BCU staff. 

The groups of staff trained for the BCU include Certified Registered Nurse Practitioners 

(CRNPs), Physicians Assistants (PA’s), Medical Doctors (MDs), Registered Nurses (RNs), 

Laboratory technicians, Respiratory therapists. These groups include staff from ICCU, 

Obstetrics and Gynaecology, and ED. 

There is a variety of specialities to ensure that activation doesn’t affect hospital operations.  

ICCU staff must have a minimum of 1 year experience before they can join the BCU team 

When the unit is active staff would work 12 hour staggered shifts patterns with the following 

staff for one patient: 8 RN to patient ratio; 1.5 providers; 4 laboratory technicians; 2 

respiratory therapists (manage ventilation and chest therapy); 4 hospital 

epidemiology/infection control personnel trained observers; x1 for donning, x1 in the lab, x1 

for doffing and x1 in the corridor observing what’s happening in the patient room. IPC 

undertake all the observations. 

In total the BCU have the following numbers of staff trained for the BCU: 27 RNs (x5 

paediatric RNs), 11 laboratory technicians, 7 respiratory therapists, 3 radiology technicians, 

19 adult providers, 7 paediatric providers (means also prescribers) (6 PICU, 1 NICU) 
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If necessary additional staff could be trained during unit activation. This would particularly 

apply to specialist teams including dialysis. They may also continue orientation of RNs 

during activation. 

It is expected that those who train to be on the BCU team will care for patients and be in 

contact with highly infectious diseases with the risk of contraction. 

The BCU staff deliver awareness presentations about the BCU to enhance recruitment, as 

well as opening the unit up for tours for any healthcare staff and their families as well as 

media days. 

Their work is framed around: Recruitment; Retention; Recognition; Research 

Staff surveillance 

The BCU has a sophisticated entry and 

monitoring system. When activated the unit 

can only be accessed via a swipe and pin 

to log staff entering. 

All staff that have entered warm or hot 

zones during unit activation have to 

electronically submit their temperature at 

noon and 8pm daily for 21 days using an app (VHF and respiratory borne organisms). This 

includes a video record of temperature taking. 

They would have to get clearance from the Department of Health prior to travel. 

Training 

There is an impressive training and development programme led by IPC and BCU staff who 

have dedicated time to undertake these roles. The training is also extremely comprehensive 

with an emphasis on skills development and practice within a simulated setting, with an 

expectation that staff will complete a minimum of 12 hrs initial training (RNs) followed by 

quarterly 3 hr refresher training (RNs and laboratory technicians).  

The training is broken down into 4-5, x3 hour sessions for RN 

orientation; 3x 3 hour orientation sessions for laboratory 

technicians; 3 x2 hour sessions for respiratory therapists; 3-4 x1 

hour sessions for radiology technicians and providers. Skills 

based sessions are also run for doctors.  

At the time of the visit they had the following numbers of staff 

trained: 27 RNs (x5 paed RNs), 11 laboratory technicians, 7 

respiratory therapists, 3 radiology technicians, 19 adult providers, 

7 paediatric providers (means also prescribers) (6 PICU, 1 NICU) 

One of the skills training is for a combative patient, with some 

security staff trained to enter the patient area, restraints on the 

bed and use of pre-filled syringes of sedatives. They also have a statement from the attorney 

general authorising staff to be able to prevent the patients from leaving the unit. 
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There are quarterly refreshers sessions (every 3 months) but providers/radiology 

technicians/respiratory therapists are only required to attend x1 hour sessions for PPE skills. 

IPC validate PPE training and attend all training sessions. Validation/competency will include 

a minimum of x3 practices, assessment by IPC on the 4th practice. Clinical skills are 

assessed through demonstration and practice. UV lights and use of glogerm are also used 

for training.  

The BCU Team train super users, who can also activate the unit, make decisions on staff 

training, undertake preparedness and succession planning. 

BCU staff also undergo resilience training and staff families can visit the unit to allay fears 

and prevent alienation. 

Whether staff are released from work for training depends on the discipline. RNs come on 

days off and are paid additional straight time hours. Other disciplines either come on their 

shift or on their day off. 

Exercises are undertaken during quarterly training sessions or during full functional 

exercises which occur twice a year.  They don’t currently train with external agencies but are 

planning to develop this over the coming year.  

No hazard pay is given when the unit is active. 

Unit Improvements 

Improvements that they would make to the BCU would be to make one of the doffing areas 

larger, but also to purchase a better communication system.  

Infection Prevention and Control  

IPC play an integral and comprehensive role within the unit; assisting in the development of 

all the protocols, undertaking all the competency assessments for training and undertaking 

the assistant and observer role for all doffing when the unit is active. 

Involvement in the BCU is included in the IPC job description and one IP is half time on the 

BCU staff.  

Volunteer staff also assist with development of protocols so they feel involved in the process 

and bring additional expertise and experience to the process.  
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APPENDIX 6 

ATLANTA - SERIOUS COMMUNICABLE DISEASES UNIT SUMMARY 

The Serious Communicable Diseases Unit (SCDU) in Atlanta is located at the Emory 

University Hospital and was first developed in 2001. It is Regional 4 Treatment Centre, 

covering 8 states. It is also the headquarters of NETEC with the Program Director, Sharon 

Vanairsdale and Sonia Bell, NETEC Project Director being based there.  

Facilities 

The SCDU has bed capacity for 11 patients, all with en-suite facilities. 5 have 

ante-rooms.  There are two main beds with an adjoining ante-room and each 

with en-suite facilities. The adjoining ante-room is used as the doffing area.  

As the unit was developed with existing facilities it 

has a multidirectional flow with processes to 

ensure safe working practices.  

The unit has a well-equipped integrated laboratory 

and an autoclave.   

Staff changing and showering facilities 

are situated on the unit. 

The ventilation for the rooms is 

separately exhausted with 23-27 air 

changes per hour, with the corridor 

having positive pressure of 5-10 pa. During activation daily smoke 

tests are undertaken to confirm airflow.  

To prevent corrosion due to cleaning with strong disinfectants, 

much of the equipment is stainless. The floors also have seamless 

edges to aid disinfection.  

There are changes they would ideally like to make to their unit in particular developing a 

unidirectional flow to the unit. They would also like to improve the ventilation to the patient 

areas in particular, increasing the negative pressure in relation to outside the unit and update 

the first 8 beds to the standard of the 3 original SCDU rooms.     

Testing 

A unique aspect of this unit is their ability to undertake on-site 

diagnostic testing for VHF. They are also fortunate that the CDC 

laboratories are only 2km away from the unit where Cat 4 

respiratory organisms and confirmatory testing are undertaken. 

Therefore their testing turnaround is only about 4-6 hours. The 

Highway Patrol transport specimens to CDC. 

The unit laboratory can also incubate and test blood culture as 

they have a mini incubator. If the specimen is positive they can 
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undertake PCR identification panel to identify the organism. They can also do blood gases 

and a GI panel. 

The BioFire in the lab can do cycle times (CT levels) for viral loads, which would be 

undertaken daily, and CDC do the confirmation. 

Other tests that can also be undertake in the unit lab and the equipment used include: 

 Malaria with the  Binax Now (gel diffusion test) 

 Biochemistry with the Piccolo 

 Haematology with the GEM 4000 (Coulter for chemistry) 

 VHF with the BioFire machine 

The laboratory staff wear the same PPE as the staff caring for the patient and doff in their 

ante-room. The only limitation to having the laboratory on-site is the extensive maintenance 

of the equipment.  

The Department of Public Health and CDC will be involved in discussion on testing. 

Patient transfer 

Patients would be transferred to the SCDU on a case-by-case basis. If they are extremely 

high risk and very sick they would probably be transferred ahead of confirmatory testing. If 

they are stable and need testing, they would wait until confirmatory testing is received. 

If patients present to the hospital there are processes for the ED at all the Emory Hospitals 

to manage them and assess them. Additionally, Emory University Hospital Midtown has the 

capability to assess and treat pregnant women with possible/confirmed exposure. If low risk, 

ED will keep the patient for up to 8 hrs until test result is received. If the time is extended 

they may send BCU staff to attend to the patient. 

Patients are transported across the state to the SCDU by the Grady EMS transport team. If 

they are requiring repatriation from another country or the transfer is long distance, they are 

flown via Phoenix Air then transported via the Grady EMS transport team. They can put an 

isolation chamber into the specially commissioned aircraft.  If they were not able to do this 

there would be considerable issues having staff in PPE for long periods of time and many 

staff changes between states.  

If a patient needs to be transported from within Region 4 or the state of Georgia, the 

Infectious Disease Transport Team is activated. For the Children’s Hospital, the patient 

transport is undertaken by a dedicated EMS biosafety team. 

All the ambulance teams drape their ambulance to reduce contamination of the inside of the 

vehicle and the patient wears a Tyvek coverall and mask. The paramedics wear an external 

PAPR, Tyvek coverall, boot covers and 2 pairs of gloves. 

To protect the driver during transfer, the driver compartment of the ambulance has positive 

pressure compared to the patient area and is draped off and sealed with tape. The patient 

area also has an air supply and exhausted ducts. Draping of the ambulance takes about 45 

mins. 

The patient is transported in a suit and the ambulance staff have minimum contact with 

patient. No family are allowed in the cab and x4 staff attend. The patient is also pre-treated 

https://phoenixair.com/special-planes-are-lifeline-for-ebola-patients/
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Single pass-

through autoclave 

for nausea and sometimes diarrhoea before the journey. All waste from the ambulance is 

taken to the SCDU. 

Decontamination processes 

The environment and equipment are decontaminated with chlorine solution 

SCDU has a terminal clean policy, completed by the nursing staff, which involves cleaning 

with chlorine solution then a period of desiccation when the room is left to dry out and finally  

a 3rd party contractor who deploys vaporized hydrogen peroxide throughout the unit.  

Waste disposal 

As the unit has an autoclave the waste is treated on site before being 

disposed of, however it is still required to be sent for incineration.  

The waste is double bagged, double bleached inside, the outside 

disinfected with 10,000ppm chlorine, then placed into a drum and sent 

by a 3rd party contractor to Texas for incineration, following 

autoclaving. All waste is tracked “cradle to grave”, from autoclave to 

packaging for pick-up, then transport and final destruction.  

The autoclave it tested with different loads with bacterial spores and 

viral indicators.  

Waste water, including toilet contents, is treated prior to discarding into the sewage system 

with a quaternary ammonium chloride (quat) cleaner (Microchem)  

Interestingly they use the term to goose neck the tying waste in the US, and we use the term 

swan neck-NETEC want to adopt swan neck now! 

Personal protective equipment 

For assessing possible cases staff wear what they term “high level” 

PPE, which consists of an impervious hair cover, face shield, mask, 

gown and two pair of gloves. 

For confirmed cases staff wear a “PAPR” level ensemble which 

consists of a MaxAir powered air purifier respirator (PAPR) helmet, 

hood, coverall, apron, 2 pairs of gloves, and shoe covers. Underneath 

are disposable scrubs and wipeable shoes (similar to Crocs) 

The helmet and the shoes (Crocs) are disinfected after use with sani-

cloths (PDI, germicidal disposable wipes) and re-used.  

Doffing is undertaken partly at the exit to the patient room and partly in 

the ante-room, within flooring with colour coded areas. There is a non-

touch buddy system where trained observer watch the provider doff and provide directions. 

The trained observer only assists in taking off the belt and battery which are underneath the 

PPE.  

Staff can wear the PPE for up to four hours. 
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Staff wear disposable underwear and paper scrubs under the PPE. Following removal of 

PPE the HCW takes a shower before leaving the ante-room.  

In 2015-2017 Emory undertook some research on the efficacy of their doffing protocols and 

found that following their doffing, there was viral contamination on the HCW clothing 

(Casanova, L.M. et al., 2018). 

During patient care staff would change gloves and wipe their apron if they become 

contaminated, as well as using alcohol gel on gloves, especially during the doffing process.  

In the ED they use no touch PPE, which consists of a surgical mask, gloves and apron, if 

they can assess the patient from a distance. If they need to touch the patient they use an 

N95 mask, face shield, surgical gown, apron, gloves and booties to knee. 

Patient care 

In the life of the unit (built in 2001), they have managed the following: 

1. One suspect SARS case 

2. One suspect Marburg case 

3. Successfully cared for 4 patients with Ebola in 2014 

4. Evaluated over 25 PUIs (persons under investigation) for EVD in 2014-2015 

5. Successfully cared for 1 patient with Lassa in 2016 

 

There have been no staff transmissions. Emory additionally researched and confirmed that 

no healthcare workers had any laboratory-confirmed seroconversion (asymptomatic but 

exposed). 

 

The SCDU does try to place CVC on all confirmed patients to maintain access and allowing 

nursing staff to draw specimens for testing without needing to use venepuncture each time, 

which could increase the risk to the nurse. However, taking peripheral blood cultures would 

be considered if there was a clinical need. 

 

During the Ebola activations, the SCDU utilized an isolation stethoscope that was dedicated 

for use in the patient room.  It was a traditional stethoscope that allowed the team to 

auscultate breath sounds but not much else.  For the Lassa Fever activation, the SCDU 

utilized a Bluetooth stethoscope with mixed results.  It was difficult to use and sensitive to 

artefact. They are exploring other means of auscultation at this time. 

 

The unit can, and did, take X-rays and have protocols for this. They have also successfully 

delivered invasive and non-invasive ventilation and renal replacement therapy. They have 

published several articles on their management of these patients (Connor, J.M. et al, 2015, 

Sueblinvong, V. et al, 2015, Uyeki, T.M. et al, 2018) 

Patients would be resuscitated if required, but without undertaking compressions. 

Since caring for patients with Ebola in 2014, they have purchased a dedicated ultrasound, 

glidescope, and ambu disposable bronchoscope.  They also have access to ventilators, 

CRRT, patient warmers, ECG, and Zoll defibrillator.   
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They used several treatments, some experimental, during the care of these patients the 

details of which can be seen in their journal articles (Kraft, C.S. et al, 2015 and Liddell, A.M. 

et al, 2015) 

Paediatrics   

Emory have a Children’s Hospital on 

campus and they have developed 

systems to have a biocontainment 

unit in a pod on the Special Care 

Unit (aka PICU).  Amanda Grindle is 

the Programme Manager for this.  

The unit could manage children up 

to 18 years old but it is likely that children aged 16 and above would 

be managed on the SCDU.  

The staff involved in the care of the child include ID and PICU 

specialists. 

Staffing 

One of the interesting features throughout then US system is that they all mentioned that 

there is no hierarchy within the BCUs during patient care. The medical staff are not in charge 

as in other healthcare situations. The staff all work as a team on an equal footing. This is to 

prevent mistakes and ensure staff safety, as all have an equal voice.  

Staffing on both units is on a voluntary basis and sourced from a variety of specialities. 

Children’s Hospital 

Staff are from general care, ED and ICCU. 

During activation staffing for the PICU pod will include x2 in the patient room, x1 in amber 

doffing area, x1 in green area, and x1 on standby, so 5 staff in total. 

Staff would be in PPE for about 4 hrs, and staffing would be staggered with one person 

changing every 2 hrs. 

SCDU 

Staff for the adult unit includes general RNs, ED RNs, ICCU, MDs (doctors) from infectious 

disease, critical care, anaesthesiologists, and Emergency Medicine. There are also lab staff, 

the transport team and IPC staff. They are currently recruiting respiratory therapy 

Staff who work on the SCDU are given remuneration in several ways. They have an on-call 

payment, are paid for attending training and given extra hazard pay when working on the 

SCDU. 

For one patient with VHF, they utilize a 3 nurse rotation with one physician available as 

needed.  For two patients, they increase to 4 nurses, an additional biosafety person, and a 

physician, depending on acuity. 
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Specialty staff that do not perform procedures are brought in as consultants, using 

telemedicine to communicate with the patient when needed. These include; Critical Care, 

Nephrology, Neurology, Nutritionists, Physical Therapists, Renal. 

For invasive procedures, the trained emergency medicine, obstetric or anaesthesiology 

physicians are utilized. If necessary, others will receive just in time training on an as-needed 

basis. 

Staff can refuse/choose not to care for that patients at any time, particularly if they are about 

to go on holiday, as they will be restricted for 21 days. During cases some staff did self-

selected out and some couldn’t gain competence. 

Surveillance 

Following contact with a case staff must report by text twice a day with their temperature. 

There are no restrictions on working but they cannot travel abroad as this could cause major 

issues if the HCW develops symptoms overseas. 

Training 

Emory have a comprehensive training programme 

SCDU 

The training is moulded for each staff group. For paramedics the training is 24 hours. For 

hospital clinicians (RNs and doctors) training is 16 initial hours plus quarterly training. The 

quarterly training is split into one 8 hr session and 3, 4 hour sessions.  

There are also online modules staff can complete and they hold 4 exercises annually to test 

their systems.  

Staff are competency assessed during each training session and if competence is not 

maintained they are dropped from team until competent after extra training. 

At the time of the visit they had trained x6 Infectious Disease physicians, x1 Emergency 

Medicine physician, x2 Anaesthetist, x25 critical care nurses and x1 Critical Care Advanced 

Practitioner. 

They also train with state and federal partners as well as external healthcare facilities and 

EMS agencies. 

Staff receive additional pay in the form of on-call payment, to respond within 1 hour during 

activation, normal rate for training and exercises and additional hazard pay for patient care 

when the unit is activated. 

To promote recruitment and retention they make the training days as fun as possible, at 
times offering prizes, in addition to the financial compensation mechanisms 

Children’s Hospital 

Initial training for the paediatric staff is 16 hours of two 8 hr sessions, for which they are paid 

overtime to attend. Following this they are expected to attend quarterly training when they 

can choose the skills they wish to train in, plus PPE training.  
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IPC also update BCU staff on IPC practices and they have two staff trained in PPE as well 

as assisting with ‘just in time’ training, when required. 

At the time of the visit they had trained 50 RNs, 10 of which are super users (intense training 

and can check competencies), 9 doctors, and 11 lab staff for the unit.  

All staff receive a gift at each training session e.g. hat, lunch pass, thank-you letter, water 

bottle, as incentive money is allocated for each team member. 

The unit also holds bi-annual team building training, which they feel is very useful to assist 

them when they are required to work together during a stressful inducing time. 

If necessary both units undertake ‘just in time’ training when the unit is activated.  

Unit improvements 

Ideally, if they had unlimited funds they would improve the ventilation system to enable all 
areas of the unit to have an incrementally negative pressure flow.  
 
They would also update the surge capacity beds to the same standard as the main beds.  

 

Infection Prevention and Control role 

IPC was instrumental in design and had some involvement in the protocols, along with the 

office of Environmental Health and Safety (biosafety). IPC are not involved in training in the 

SCDU.  

In the Children’s Hospital IPC are involved in protocols, get trends from IPC and assist with 

just in time training. 
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APPENDIX 7 

OMAHA - NEBRASKA BIOCONTAINMENT UNIT SUMMARY 

Nebraska Biocontainment Unit (NBU) is located at The University of Nebraska Medical 

Centre and is Region 7 Treatment Centre, covering 4 states. The staff from BCU are also 

part of NETEC, in particular Kate Boulter who leads the e-learning section of the 

programme. They also assess and assist in preparedness in the other hospitals in Nebraska 

as well as assisting in the delivery of NETEC courses, which have now gone on the road 

throughout the US.  

They have a full management, training and development team for the NBU which enables a 

comprehensive preparedness programme.  

Though there are different organisations involved, there is strong collaboration between all 

the necessary parties to produce a seamless and safe service.  

Facilities 

The NBU itself displays many similarities to Bellevue and 

Emory in that it is not a purpose built unit but has been 

developed with existing facilities. There is not a unidirectional 

flow, which they would change if they designed a new unit.  

They have 5 double occupancy rooms all with en-suite 

facilities, two have anterooms. All the rooms are connected to 

a corridor which they use as a doffing 

area.   

The patient rooms have >20 air changes 

per hour. 

Staff changing and showering facilities are within the unit and integral to 

their donning and doffing processes. 

  

Testing 

The NBU has a laboratory within the unit but their VHF 

testing is undertaken at the local PH lab with the BioFire 

testing kit which has Ebola and respiratory panels. The 

CDC in Atlanta complete the diagnostic test results and 

viral load tests to approve release from isolation. 

Specimens for viral loads can’t be flown and it takes 22 hrs 

to travel by road so they are taken daily, frozen and sent in 

batches. They can only be tested Mon-Fri. 

The turnaround time for local diagnostic testing is 

approximately 6 hours, and 4 hours for the BioFire.  
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If the patient was confirmed as having malaria they would be kept in isolation until dual 

infection is ruled out. Also if they fulfil the criteria for an HCID and there are no confirmative 

diagnostic tests they would re-tested after 72 hrs. 

Laboratory staff wear the same PPE as the care staff and train and drill with the care team. 
 

Patient transfer 

Patients will only be transferred to the NBU if they are confirmed with an HCID.  If they 

present to the hospital the patient is held in the ED which have appropriate protocols and 

PPE.  

If patients require transfer to the NBU the unit staff will transfer the patient. 

If patients require transfer from outside the hospital the Omaha government City Ambulance 

Service will transfer the patient. For the rest of the state they will utilise private ambulance 

services. The patient can be transferred in an isopod, transport pod, or wrapped in sheeting 

and the patient wearing a mask.  

The ambulance will be draped with pre-shaped plastic sheeting (Biocell) and the staff wear 

the same PPE as the NBU staff. 

Decontamination processes 

Staff use bleach (chlorine 1%) to disinfect surfaces and equipment in the NBU.  

On discharge of the patient the waste and all disposables are removed and the room is left 

for 3 days for a period of desiccation (drying). The room is then cleaned with bleach followed 

by UV germicidal irradiation. 

They also had a designated room where equipment can be disinfected with HPV.  

Laundry is sterilised in the autoclave before being released to the normal hospital laundering 

process. They have disaster linen for the NBU which is damaged linen that is dyed blue and 

used for purposes other than normal patient care. 

The PAPR equipment is disinfected with 1:10 bleach, submerging the belt and hose the staff 

have been wearing. 

Waste disposal 

The unit has two effluent pass through autoclaves on site 

(steam doesn’t run off) where waste is first treated. It then 

has to be sent for incineration off site.  

Waste water is again treated prior to being discharged into 

the normal water/sewage system.  

Personal protective equipment 

The NBU use two types of PPE which can be used and 

staff are trained in both. Staff have mainly worn the high level PPE when managing the 

Double pass-

through autoclave 
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patients, but they would wear the Biological Protective Suit and PAPR ensemble if they 

became critical. 

Staff wear disposable underwear and scrubs. 

The High Level PPE ensemble consists of: crocs/shoes, boot covers, 

surgical gown, surgical hood, N95 mask, face shield, long cuffed gloves 

taped to gown with duct tape and an additional two pairs of gloves.  All of 

this ensemble is disposable and requires no disinfection after use, 

except the shoes which are submerged in bleach.  

The Biological Protective Suit and PAPR 

ensemble consists of: crocs/shoes, plastic 

boot liners, biological protective suit 

(coverall), boot covers, PAPR unit, PAPR 

hood, gloves, long cuffed gloves taped to suit 

with duct tape and thick long cuffed over 

gloves. The PAPR unit requires disinfection 

after each use and again the shoes are 

submerged in bleach.  

Staff can wear the PPE for up to 4 hours, though sometimes a bit 

longer if they are busy with the patient.  

The unit hold kits for each person with correct sizes of PPE.  

Doffing is undertaken outside the patient room in the corridor of the NBU which is designated 

as an amber area. A buddy system is used where they direct and assist in doffing.  

Patient care 

The NBU managed three Ebola patients during the 2014 outbreak. 

The full range of interventions can be performed on the patients for optimal patient care. 

These include X-ray, ventilation and dialysis, all of which have been successfully performed 

on the patients. They use a Think labs digital stethoscope for chest auscultation. 

CVCs are inserted as routine on these patients to reduce further sharps safety issues. 

However peripheral blood cultures would be considered. The patient would also initially 

require a peripheral IV cannula to test coagulation levels prior to CVC insertion.  

The unit has a portable digital x-ray machine, with 

the plate being protected with a plastic cover and 

then disinfected with bleach prior/on to leaving the 

patient area.  An x-ray technologist performs the 

procedure with NBU staff assisting with direction. 

The x-ray machine is cleaned with antimicrobial 

wipes and kept in the dirty area for future use 

during that patient episode. On discharge of the 

patient the machine is terminally cleaned.  
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All patient care equipment required for care i.e. IV pumps, ultra sound, monitoring 

equipment, ventilator, dialysis machine is kept on the unit. 

During the Ebola Zaire cases they used investigational medications, convalescent plasma, 

and other approved medications as required e.g. ZMapp, Techmera, and Brincidofovir. 

Paediatrics 

The NBU can manage all ages of children. 

Children with suspected cases would be managed initially at the Children’s Hospital in their 

ED, where they have designated rooms, procedures and equipment. They can be held here 

for 96hrs maximum by which time they should have a diagnosis.  

They would then be transferred to the NBU with their own designated ambulance service. 

The staff wear the same PPE as the NBU staff and train with them.  

They have 20 paediatric staff trained for the NBU including staff from ED, PICU RNs and ID 

and general paediatric specialist doctors.  

Staffing  

All staff for the NBU are volunteers. They have all skill levels trained; RNs, doctors, ICCU, 

paediatrics, radiographers, respiratory therapists, patient care technicians who are 

Healthcare Assistants.  

For one patient they require 6 staff on days and 5 on nights on a 12 hour shift pattern, 

depending on acuity. All staff are given roles within the HLIU during their shift.   

Once staff are trained, it is expected that they would attend to manage patients on the NBU 

but if a staff member was uncomfortable it would not be mandated. 

Staff are given the base rate of pay for attending training and bonus pay for patient care 

during unit activation. All staff are aware that this is not a No Risk environment to work in. 

Staff surveillance 

Following involvement in a case on the NBU, staff are monitored twice daily for 21 days with 

an electronic Public Health system (Redcap online system). This alerts the staff and 

manager if the surveillance hasn’t been completed.  

There do not enforce travel restrictions but the staff need to have a plan if they become ill 

while away. 

Training 

There is a robust training programme which is delivered monthly and following initial training 

staff are expected to attend quarterly (3 monthly) training.  

Initial training involves 2 full days. They can then train on different aspects of patient care 

monthly, involving a lot of SIM training. Staff are expected to train in PPE quarterly. ‘Just in 

time’ training can also be delivered during unit activation if required.  
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Paediatric SIM 

mannequin 

Staff self-roster so they can ensure they are able to attend 

training and exercises, which are undertaken quarterly. 

Competence is measured through return demonstration: teach 

someone else and demonstrate at least once. 

At the time of the visit the NBU had x16 ICU RN’s, x14 other 

RN’s, x4 Paediatric RN’s (Also a team of paediatric guidance 

RN’s), x7 Respiratory Therapists and x10 Patient Care 

Technicians (HCAs) trained on the team. In addition the 

Children’s Hospital had 20 trained staff. 

Ambulance, laboratory and the Children’s Hospital staff all train 

and undertake exercises together, including a lot of drills. 

During the time of the visit Nebraska Medicine were in the process of building a state of the 

art SIM and Learning Centre housing impressive virtual reality technology for education of 

healthcare staff. Along with a surgical skills floor, and a laser cave one floor will be dedicated 

to health security with 20cubicles with negative ventilation for suspected cases. 

Unit Improvements 

They are currently reviewing technology to improve communication within the rooms.  

Other improvements they would like to undertake would be to move the autoclave and have 

single patient rooms with large ante-rooms for doffing. 

Infection Prevention and Control role 

IPC have some involvement in the NBU with a trained IP liaison. However the main 
leadership and protocol development comes from the NBU Manager and NBU staff.  
 
The unit was designed about 14 years ago and at that time an IP specialist was on the team 
involved in identifying a space and in designing the unit. 
 
Currently polices are sent to IPC for review and the training is mainly led by NBU team 
leadership. 
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APPENDIX 8 

IOWA CITY - SPECIAL ISOLATION UNIT SUMMARY 

Iowa City Special Isolation Unit (SIU) is located at the University of 
Iowa Hospitals and Clinics and is a State treatment centre rather 
than a Regional Treatment Centre. This means that they get less 
funding to set up and maintain the unit. However their facilities and 
practices were very much on a par with some of the Regional 
Treatment Centres visited. Their Regional Treatment Centre is 
Nebraska BCU.  

Mike Hartley (Emergency Management Coordinator) expertly develops and co-ordinates the 
management of the unit, which was set up with the assistance and advice of the NETEC 

members, particularly from Nebraska and Emory.   

Facilities 

The Special Isolation Unit is a pod within one of the hospitals ICCUs. 
They have four cubicles with en-suite facilities and ante rooms, dirty 
utility room, store room, nurses station, all separate to the rest of the 
unit. The patient room doors are glass, enabling good visibility of staff 
during patient care.   

This area could accommodate two VHF cases 
and four respiratory borne organisms, due to the 
need for the use of two of the cubicles for waste 

and a laboratory during a VHF case.  

The rooms don’t have en-suite facilities as it is an 
ICU-level pod with only flush hopper closets in all 
four rooms and sinks. Toileting is accomplished 
via bedside commode, etc. The rooms have overhead hoists for patient 
movement and critical care equipment  

Communication is via a microphone in the ceiling and hands free intercom. 

The patient rooms 
have two 
anterooms, one 
serving two rooms.  
The rooms are 
arranged in a half-
circle configuration 
with the nurse’s 
station in the centre.  

The unit has three 
gradients of 
negative pressure, 
the least negative 
being the nurses 
station/warm zone, 
the next lowest are 
the two anterooms 
(beginning of the hot 



 

75 

ED PPE carts 

zone).The absolute lowest negative pressure is in the four patient rooms with exhaust 
directly above the patient’s head. All areas have separate digital controls and alarm systems.  
Rooms have O.R. gasket-sealed ceilings, approx. 20 exchanges per hour; exhausted air is 
HEPA filtered and expelled out the building rooftop 25 ft. from all other structures. 

They didn't have integral staff showering facilities, however this has just been installed and 
the most up to date plans can be seen above.  

The unit can also accommodate paediatrics in the new Children's Hospital within a isolation 
suite built for this purpose. It is however in the middle of the PICU which could cause some 

logistical problems.  

Testing 

As early identification is essential, Iowa have a thorough system where all patients are asked 

an initial travel question. If they have travelled abroad in the last 14/21 days and if the 

answer is yes, there are pertinent follow-up questions. If the patient is deemed to be high 

risk IP are informed and further actions taken. The risk will also go on the electronic patient 

record as a red banner. 

They don't have a unit lab but have processes for sample management and testing in the 
on-site microbiology dept. VHF and other dangerous pathogens are tested at the nearby 

Iowa State Hygienic Laboratory to enable a result within about 8 hrs.  

PPE depends on infectious disease suspected.  Walk-in suspected patients to the ED are 
held there rather than in the unit due to the short turn-around time for test results.  

The PPE used in ED for these cases would be N-95 and face 
shield, fluid resistant gown, double gloves, shoe/boot covers, 
with a no touch approached being adopted as much as possible. 
They have designated carts with all the necessary equipment for 
managing these cases. 

The state public health hygienic laboratory is in the community 
on the Oakdale Campus.  Turn-around time for Ebola virus 
detection results is approximately 4 hours once the samples 
arrives at the lab; patient intake time, sample acquisition, 
packaging and transport will take about another 4+ hours. 

Other involved include county and state public health agencies, 
CDC command centre in Atlanta and Iowa State Hygienic 
Laboratory 

On site testing is available in unit and in a separate area within our Microbiology Laboratory. 

The following tests can be completed:    

 Malaria with rapid antigen assay (Binax Now), 

 Biochemistry with Abbott i-STAT at point of care in unit and Abbott Piccolo in the secure 
Microbiology lab 

 Haematology with Sysmex pocHi  using minimal blood banking and manual 
crossmatches if absolutely necessary 

Iowa State Hygienic Laboratory on the Oakdale Campus nearby (in the community) can test 
for VHF, other Cat. 4 pathogens and viral loads. (~4-5 hour results).  
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Covered  
ambulance bay 

Laboratory staff wear essentially the same PPE as unit patient care staff:  For VHF= CAPR 
w/shroud, fluid-resistant gown, long cuff nitrile gloves (doubled), boot covers.   

Patient transfer 

As the state’s only treatment centre and one of two treatment centres in Region 7, confirmed 
cases are the priority.  However, as the backup SIU for the region, they could be sent a 
highly suspected case depending on the situation.  Public health and CDC make the 
decision.  

If patient presents to ED, they are held there in designated rooms pending laboratory results 
before admitting to the SIU.  The unit is not stand-alone and will be occupied; therefore it 
must be converted to the SIU which takes approx. 4-6 hours.   

The hospital has an ideal area for receiving patients from an 
ambulance and for decontamination of patient or personnel if 
necessary in the Emergency dept. Their ambulances are also 
draped for transporting these patients. However transfer onto the 

patient bed would occur in the ambulance bay not in the unit.  

SIU Core Team nurses in full PPE transfer the patient from the 
E.D. or ambulance bay.  They have 4 Isopod transport units that 
can be used for transport through the facility if enhance airborne 
isolation is required.  EVS spill team follows in their standard PPE 
(gown, fluid shield mask, shoe covers, gloves) but there is no 
corridor cleaning unless there are spillages. 

The ambulance is decontaminated in the bay and EMS staff can 
doff there if necessary. 

Decontamination processes 

The environment and equipment is currently decontamination with 1% bleach 
solution/bleach wipes, along with MicroChem Plus as an alternate disinfectant for sensitive 
surfaces or if a detergent additive is also required.  However they are currently exploring a 
Oxivir® Tb and Defender® Tablets to be used in combination for unit disinfection instead of 
using Bleach and MicroChem Plus.     

In addition to this they use a UV wand for some decontamination of pieces of equipment.  

On patient discharge the rooms are emptied, surfaces cleaned and the SteraMist Surface 
Unit used to treat high-touch surfaces with ionized hydrogen peroxide.  The unit sits 
unoccupied for next 48 hours with negative pressure system running to desiccate. Core 
Team re-enters in full PPE, conducts bleach solution wipe-down of all surfaces throughout 
patient care rooms and unit under Hosp. Epi supervision. Then the unit sits unoccupied 
again for 24 hours with negative pressure system running. SteraMist Environmental Unit is 
used to do full room by room “fogging” with ionized hydrogen peroxide and finally when 
residual environmental H2O2 falls below 1ppm, Tru-D high dose UV-C treatment of all 
rooms is conducted. 

SIU Leadership then re-enters without PPE to conduct inspection, cleaners are then allowed 
in to perform final aesthetic cleaning.   

Durable medical equipment is disinfected per manufacturer’s recommendations, which 
generally includes bleach/MicroChem Plus wiping and SteraMist Ionized hydrogen peroxide 
surface terminal disinfection. Some small items are terminally disinfected by hand-held UV-C 
wands (CAPRs, shoes, etc.).   
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Chemical automatic 

mixing system  

They have a useful automatic mixing system for their cleaning 
chemicals.   

The use of UV reflective paint in their isolation rooms significantly 
increases the effectiveness of the UV decontamination and 
reduces the time required (Masse, et al., 2018 and Jelden et al., 

2018). However the paint is expensive.  

Waste disposal 

Even though this is not a standalone unit they have still installed a  
single, large capacity Primus pass-through double door steam 
autoclave with bio-seal with dirty/clean separation (same unit as 
installed at Johns Hopkins BCU) for treatment of waste. The clean 
side has a sealable door to enable normal function by the ICCU 

when the unit is not activate.  

Waste is collected in autoclave red-bags in the rooms, closed loosely 
with autoclave tape, double bagged in the anterooms, twist-
sealed/goose necked and metal clamped shut, then placed in large 
rolling red waste bins with lids and staged in room next to autoclave 
room.  Autoclave Tech then moves red rolling bin into autoclave 
room dirty side Next  three bags are loaded into autoclave and cycle-processed according to 
waste-type (Dry waste, saturated waste or liquids-suction canisters, etc.). EVS staff unload 
cycle/verified treated waste, place in Stericycle provided boxes and stored in secure room 
near loading dock until removed from property by waste vendor.   

As a backup to autoclave processing (if maintenance/downtime), red bag waste is pre-
treated (sprayed with disinfectant) when placed in red bag, double bagged and bleach wiped 
down, then placed in 50gal. Cat. A. barrel for removal and processing by contracted waste 
vendor (Stericycle).  Barrels are held in secure room near hospital dock; typically removed 
from facility every four days.  This process is very expensive and only used if autoclave is 
down during an activation 

Mattresses used on the unit are cut up with trauma scissors and put through the autoclave. 

Waste water is treated with MicroChem Plus (100cc’s of concentrate added to flush bowl), 
held for 15 min. then double-flushed.   

Personal protective equipment 

The SIU uses a MaxAir CAPR system 
which have internal power packs, with a 
w/splash shrouds, Kimberly Clark fluid 
resistance gowns, plastic apron, double 
long cuff nitrile gloves-(middle pair taped to 
gown), third short outer pair nitrile gloves on 
top that can be changed in room when 
soiled; plastic crock-style unit shoes (scrub 
zone), standard shoe cover then long fluid-
resistant boot cover, then third outer short 
Tyvek anti-slip shoe cover that can be 
changed in room if becomes soiled.  

In the warm zone of the unit (outside the room where waste is brought across to the 
autoclave) staff wear fluid repellent long sleeved aprons, fluid shield mask combo, shoe 
covers and gloves x1 pair.  
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Cooling jacket 

Unit shoes are re-used, double bleach dipped, dried and UV-C wand-terminal disinfected.  
CAPRs are bleach wiped, dried and UV-C wand-terminal disinfected. 

Most of the doffing is undertaken in the ante-room but the most contaminated items are 
doffed inside the patient room in front of door; the rest of the PPE is doffed in the anteroom 
while stepping through three doffing zones/mats; final glove removal (changed into during 
anteroom doffing) is just outside of anteroom.  

A fully donned but still “clean” doffing partner is present in anteroom to assist, then upon 
departure of HCW the buddy mops the anteroom, wipes down surfaces and triggers UV-C 
disinfection unit in anteroom for 15min cycle.  They replace patient care Core Team member 
and takes over care.   

The staff will wear PPE for up to 4 hours, depending on individual tolerance, situation, etc. 

A safety monitor is on duty at all times monitoring staff work through 
sliding glass door outside of the patient room, as well as during doffing 
outside of anteroom.  

Staff wear paper scrubs and disposable underwear and shower with 
CHG following doffing. 

Extra staff in most of care PPE are prepared outside the room in case 
of emergencies to ensure rapid assistance. 

Staff have cooling jackets they can also wear if they wish.  

PPE doffing video can be located here (Final Doffing Video UIHC SIU on YouTube): 
https://www.youtube.com/watch?v=EcGyjdiiXFg&feature=youtu.be 
 

Patient management 

The hospital has managed several at risk MERS patients 
but no confirmed cases. 

There is a comprehensive system for identification of at risk 
patients as every patient is asked if they have travelled in 
the last 14/30 days (changes according to CDC guidance). 
If they have then an alert is placed on their eRecord and the 
IPCNs informed who follow them up and only change the 
alert if they don’t fit the criteria.  

They are able to deliver all critical care interventions; 
invasive and non-invasive ventilation and renal replacement 

therapy.  

Confirmed cases would have CVCs inserted at the earliest 
opportunity and any further procedures involving needles 
would be discouraged.  

There is a dedicated x-ray machine which the care team 
RNs operates with Radiology Technician supervision/guidance outside sliding glass door to 
patient room.   

They use “ThinkLab” digital stethoscopes; disposable earbuds used by only care team staff 
in the room, also have Bluetooth transmission capability to “Cold Zone” Vidyo® telemedicine 
station in unit for remote consultation.  There is also a dedicated ultrasound device.   

http://f-email01.xnuth.nhs.uk:32224/?dmVyPTEuMDAxJiY5MjdiZTEzY2VhNDU3ZDM0Mz01QkI3QTVEMF85ODQ3MF8xNzM5NF8xJiZjMWY4ZmFkMjRkNmQxYWQ9MTIyMiYmdXJsPWh0dHBzJTNBJTJGJTJGd3d3JTJFeW91dHViZSUyRWNvbSUyRndhdGNoJTNGdiUzREVjR3lqZGlpWEZnJTI2YW1wJTNCZmVhdHVyZSUzRHlvdXR1JTJFYmU=
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With regard to treatment their Pharmacy Dept. has demonstrated the ability to request, 
manage and monitor the delivery of experimental therapies as would be currently allowed in 
the U.S 

Family members can communicate via iPad and must be separate from other families 
(press/communication issues) 

Paediatrics 

Paediatric cases 
would be manged in 
the isolation suite on 
the PICU in the 
Children’s Hospital 
within the same 
hospital complex.  

 

The room has a large ante-room to facilitate doffing.  
They have both Neonatal and Paediatric ICU care 
capability and specialist staff trained. 

UIHC has a robust ID Division with nationally-
recognized faculty as well as a nationally-ranked, 
stand-alone children’s hospital with paediatric 
specialities of all kinds – I.D., ICU, Neonatology, 
Renal, Cardiac, Neuro, etc.    

Two lovely features of the Children’s Hospital is that 
the  lift changes colour to make it easy to know what 
floor you're on and secondly the Hawkeyes football 
team, and the crowd, all wave to the children 
watching the game from the viewing box in the 

children's hospital, which is just next door.  

Staffing 

The unit is currently staffed by critical care staff (RNs and doctors); adult and paediatric, but 

they are in the process of recruiting staff from other specialities.  About 30 nursing staff and 

20 prescribers are on the team. Other specialists involved include Intensivists, surgeons, 

anaesthetists, paediatricians, neonatologists, and OB/GYN. 

When active the unit would be managed by 5 core team members per shift, with 2 staff with 
the patient.  

Recruitment is advertised by raising awareness of training through word of mouth, 
presentations at induction and posters; staff are then assessed for appropriateness and 
managers approval. No-one with long term medical conditions can be on the team e.g. 
diabetes. 

The staff don’t receive additional hazard pay. 

All staff for the unit are volunteers.  During the Ebola Outbreak in 2014-15, they had ~130 
staff step up and volunteer to be trained.  Since then, that number has been reduced to a 
more manageable level, but they do struggle at times to maintain adequate replacements 
due to moderately high staff turnover at the institution in general throughout the year.   
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Staff surveillance 

There is restricted ID access to the SIU and all staff entering and leaving the unit are 
documented. This allows for detailed surveillance of staff during and following unit activation. 

Staff would be monitored for 21 days following last exposure to the patient with daily videoed 
temperature and symptom checks. 

Staff can continue to work during that time. 

Training 

Training for the unit is led by Senior ICCU nurses 
with IPC involvement in protocols etc. They have 
4-5 trainers. 

Initial training is 4 hrs followed by twice yearly 
refresher sessions, these include simulation 
training, annual skills training; lab, waste, spills, 
deceased, provider down. Tier 1 staff required to 
undertake quarterly PPE training, and attend 
NETEC training. The ED staff are also trained in 
PPE.  

Staff who insert CVCs must be trained by the 
Medical Director in the Simulation Lab in full PPE which is another 2 hours training. 

They have approx. 35 nursing staff and 20+ others trained.  

They have a JIT (just in time) training process during activation that includes non-bedside 
staff to assist in unit setup, monitoring, JIT of Core Team and unit stand-down processes.  A 
top tier of Core Team are kept proficient in skills to get unit activated and running, then 
second tier of staff with less regular training are brought in for JIT.  As a Tier II BCU, they 
have up to 72 hrs to get activated when their Tier I BCU (Nebraska) receives a patient. 

There is also on-line training available.  

During Core Team doffing training, “Glo-Germ” is applied to PPE and illuminated with 
ultraviolet light to assess doffing competence. Competence sis also assessed through direct 
observation-repeat demonstration of designated tasks. 

Staff attached to the unit are required to undertake annual exercises and they have 
completed several large scale exercises with all the external agencies that would be 
involved, including retrieval from the Phoenix plane.   

The SIU train many other external agencies; EMS, public health, SHL lab, law enforcement, 
state assessment centres, etc. They are also now involved in FEMA Region VII/national 
level training with the four states that UIHC and University of Nebraska cover with their 
BCUs.  

There is perceived risk, but training and PPE use/confidence mitigates this.   

Unit Improvements 

Improvements that they would like would be a completely new BCU away from any other 
patient care unit with, as a minimum, bathrooms and showers in each room.  
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They would also improve the eCare teleconferencing software platform to enable remote 
assessing of patients.  

Infection Prevention and Control role 

IPC are an integral part of the SIU; approving protocols and procedures.  

They were involved in the unit design, policy and protocol development particularly in the 
initial stages. They are now moderately involved in these and training. 

They are also hugely supported by the NETEC leadership advice and guidance, in particular 
Kate Boulter from Nebraska BCU. 
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APPENDIX 9 

        ROME – HIGH LEVEL ISOLATION UNIT SUMMARY 

The High level Isolation Unit (HLIU) in Rome is located at the 

unique Infectious Diseases Hospital 

Lazzaro Spallanzani, which is a large 

Infectious Diseases Hospital where 

most, if not all, of the beds are 

cubicles.  

This is one of two units in Italy. 

However this unit has more advanced 

facilities.  

Facilities 

This is not a standalone unit, it is part of a ward in regular use and one 

section can be separated off to create a secure environment. There is 

a capacity of 8 high level isolation beds but they would have to train 

extra staff to be able to manage this many patients.  

The rooms open out to a separate corridor on each side of the room; 

enabling a unique 

unidirectional flow 

through the rooms. 

All rooms have all en-

suite facilities. 

Doffing is undertaken in the ante room with 

an observer directing through the door.   

 
 

Testing  

Another unique aspect to this HLIU is that the hospital has a BLS4 lab on site which 

undertakes all testing in a very timely manner.  

Patient transfer 

The hospital has their own ambulance transport service for transfers. It is unclear how 

patients are transferred from a distance. 

Decontamination processes 

The rooms and equipment is disinfected with chlorine based solutions (1:9) and but 

Peracetic acid vapour is used for terminal cleaning. HLIU staff undertake the cleaning, not 

domestic staff. 

 

Corridor leading to 
patient rooms 
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Waste disposal 

Waste from the unit is packaged as per national policy and taken for incineration. However 

they do have access to an autoclave where they would treat the mattress prior to sending for 

incineration. 

Personal protective equipment 

The unit uses two levels of PPE. These are an FFP3 based ensemble for 

patients on the HLIU and PAPR hoods for critically ill patients which are 

managed on the ICCU in their isolation rooms set up for these types of 

patients. All staff are trained in both levels of PPE 

Patient care 

The unit successfully managed two patients during the West Africa 2014-

15 Ebola outbreak. These were healthcare workers who had been in 

Sierra Leone.  

They are able to provide all ICCU interventions, including invasive 

ventilation and renal replacement therapy. 

One of these patients now works on the unit after moving from another part of Italy to work 

there, following his experiences. He had very interesting insights into the patient experience 

and his unusual initial presentation which was a temp, cough and conjunctivitis. He did 

become critically ill and was nursed on their ICCU and isolated for about 3 weeks. He was 

given monoclonal plasma which, they feel, made a difference as the antivirals had not made 

much of an impact. 

A Crisis Unit is set up to manage any cases.  

Paediatrics 

It is unclear if the unit would manage paediatric cases. 

Staffing 

All staff for the unit are volunteers. There staffing for one patient would be two nurses and 

one doctor for an 8 hour shift. As well as ID staff there are ICCU staff volunteers. 

Staff surveillance 

Staff are monitored for 21 days post exposure to the patient. 

Training 

Staff train in donning and doffing once or twice monthly. They also train in patient 

management skills and transfer processes. Simulation training is undertaken on an ad hoc 

basis.  

At the time of the visit they had 20 nurses and 20 doctors trained and would do ‘just in time’ 

training if necessary.  
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Infection Prevention and Control role 

There is multidisciplinary involvement in policy and protocol development with IPC and the 

other specialist staff. 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APPENDIX 10 

HAMBURG - HIGH LEVEL ISOLATION UNIT SUMMARY 
 

Hamburg’s High Level Isolation Unit (HLIU) is located in the University Medical Centre 

Hamburg-Eppendorf. It is one of seven HLIUs in Germany and covers 5 northern states. 

This, and the unit visited in Berlin, are part of the STAKOB Network which meets twice a 

year to undertake collaborative work with other units to enable sharing of knowledge and 

staff. Staff visit the other units in the group to become familiar with the facilities and protocols 

so they can help with staffing if necessary. 

Facilities 

Hamburg has a standalone purpose built unit with the capability of 6 

beds in three rooms.   

They would be able to manage three 

ICCU patients due to staffing and 

available equipment.  

The rooms don’t have ante-rooms as 

the outside the patient rooms are 

classed as a dirty area. The flow is 

multidirectional but this doesn’t 

impact on safety or flow due to the 

layout and processes. 

 
The unit has its own HEPA filtered ventilation 

system which is incrementally on negative 

pressure; clean zone= -15 pascals, doffing 

area= -30 pascals, patient area= -50 pascals. 

There are staff changing and showering facilities 

within the unit. 

They have a PPE based system, moving away 

from a Trexler system some years ago. The 

patients they managed were in the PPE based 

system.  

They have audio visual capability in each room which is monitored at the staff base on a 

24/7 basis.  

Testing 

German Department of Health would be involved in communications and testing. 
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They have a BSL4 laboratory in the ID laboratory nearby which can do all the diagnostic 

tests in just a few hours (there are 7 BSL4 labs in Germany). Lab do weekly quality tests on 

machines.  

In addition to this the staff can do POC testing on the unit, and have six trained lab staff.  

Viral loads would be performed daily on urine, blood, and sweat by the BSL4 ID laboratory. 

The POC testing that the on-site laboratory can undertake are: Malaria, Biochemistry and 

some Haematology.

On-site laboratory staff would wear the same PPE as the care staff and the laboratory is 

located in the patient area of the HLIU. 

Patient transfer 

The unit would usually only be activated for confirmed cases. Suspected cases would be 

assessed on the ID ward to prevent unnecessary activation. 

Patients are transferred into the unit by trained ambulance staff wearing an FFP3 mask, 

gown and gloves.   

Decontamination processes 

The patient areas are cleaned with Peracetic acid foam. On patient discharge this would be 

followed by HPV by the Steris company. The equipment is surface cleaned then treated with 

HPV.  

Waste disposal 

The HLIU has a single pass-through autoclave system which is integral 

to the unit. All waste is treated prior to disposal as normal clinical waste.

   

The autoclave cycle is generally 2 hrs at 120 degrees even with gelled 

products, and can treat four bins at one time.  

Personal protective equipment 

The HLIUs in Germany have a different approach for the type 

of PPE worn and doffing process. 

The unit uses all in one thick coverall suits with external 

powered respirators, like that which would be used for 

chemical incidents in the UK. The head section of the suits has 

a good visual field and an external respirator pack and hose. 

Doffing first involves showering the whole suit and respirator 

for 5 minutes in a decontamination shower with 3% Peracetic 

acid made into foam with water and soap. The respirator is 

then removed, filters discarded and the suit cut off the staff 
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member from the back and disposed of.  

The showering is observed through a window from the staff station and a buddy in a lower 

level of PPE cuts the suit off, while they stand in a large tray. The process is monitored via 

video and direct observation. 

Staff would be in with the patient for about 3 hrs at a time alternating over a 12 hr shift.  

Patient care 

The unit managed two patients during the West Africa 2014-15 Ebola outbreak, during which 

there were no staff transmission. 

They are able to deliver all necessary ICCU intervention, invasive and non-invasive 

ventilation, and renal replacement therapy. They can also undertake mobile x-rays, 

bronchoscopy and endoscopy procedures as they now have disposable scopes and 

laryngoscopes. Following the procedures they surface clean the machines then treat with 

HPV. The mobile x-ray machine stays in the patient area of the unit. The x-ray plate is 

showered in the same way as the staff prior to removal and processing.  

CVCs are not automatically inserted, only on patient need.  

Paediatrics 

The unit could manage paediatric cases as they also have trained paediatric staff.  

Staffing  

The staffing model for the unit would be x7 staff per 12 hr shift, 

to facilitate a nurse and doctor in the patient room, one in 

doffing area, two in video room, and two on break. Staff are 

never left alone with the patient.  

Two staff run the HLIU each part time, which equates to 

almost one WTE. They are on call 15 days out of the month if 

the unit requires activation.  

Staff surveillance 

After working on the patient / doffing side of the unit staff are 

monitored for 21 days by taking twice daily temperature. If the staff 

have a temperature or any other problem they must call for advice. 

They don't need to report in everyday and there are no restrictions 

on movement. 

Training 

At the time of the visit they had 150 trained staff including 

Paediatrics, ID, ICCU, laboratory, and technicians. Training is co-

ordinated with two part-time staff who manage the unit. 

Staff base 
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Initial training would include attendance at 4 sessions and showing competence in the areas 

being trained, which are signed off. Following this they would be expected to attend quarterly 

PPE training and annual training in emergency shower/person down training and a 

simulation skills training session.  The Military also support the unit and train with the 

hospital staff.  

The unit managers put on weekly PPE training sessions where no appointments are needed. 

Infection Prevention and Control role 

IPC are involved in policy and protocol development.  
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APPENDIX 11 

BERLIN – HIGH LEVEL ISOLATION UNIT SUMMARY 

The High Level Isolation Unit (HLIU) in Berlin is one of seven 

in Germany. They are also part of the STOKOB Network 

which meets bi-annually to discuss best practice and 

developments. 

It is situated within the Infectious Diseases Unit at the Charité 

- University Medicine Berlin. This is a separate building on 

the hospital campus, called the Highly Contagious Diseases 

Unit. It accommodates in-patient beds as well as a large out-

patient department and has a large footprint. The building was originally designed for 

smallpox outbreaks.  

Very usefully there is a fence around the perimeter of the building which enables it to be 

made secure if the HLIU is activated. 

Facilities 

Berlin have a PPE based HLIU (they changed from a Trexler Isolator 

many years ago). Although they have not had a case for some years; 

the last being about 1999 when they had a Trexler Isolator, they have a 

total capacity of 24 beds; 20 non ICCU beds on the main ward area, all 

with their own designated HEPA filtered air ventilation and 4 bed 

capacity within the designated HLIU section. If the patients require 

ICCU level care however they could only manage 2-3 patients in the 

unit.  

Staff changing facilities are within the HLIU. 

The ventilation in the unit is incrementally 

negative pressure with 4 steps up to minus 

60 in the patient room, the highest being in 

the patient bathroom. There is a vast 

ventilation system on the roof to manage 

this system. 

Communication is via video in each of the 

rooms and staff can be communicated with 

through the use of telephones and staff 

wearing ear pieces. However they would 

like to improve it as there are several different frequencies / phones. 

They also use smart phones to show problems with patients outside the room.   

The hospital has an automated system which alerts appropriate staff in all departments that 

would need to be aware of a case coming in, depending on the level of case e.g. stable, 

critically ill etc. 
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Unit laboratory 

Waste shoot Autoclave 

Testing 

Testing of cases is very quick due to the BSL4 lab being on campus in the Robert Koch 

Building. The reference lab is in Hamburg. They also have POC (point of care) testing within 

the unit. Daily viral loads would be tested in the BSL4 lab. Public health and ministry is 

involved in decisions about the patients.  

The testing that is undertaken in the unit lab and machines used 
are as follows:   

 Malaria 
o RDT, microscopy 

 Biochemistry 

o Piccolo Xpress - Abaxis 

 Haematology 

o pocHi - Sysmex 

Laboratory staff would wear full PPE with external respirators.  

Patient transfer 

Highly suspected and confirmed cases may be transferred to the unit. If suspected cases are 

close testing would be done after transfer. All suspected cases that present to the hospital 

would be assessed in the ID unit. 

Transport of patients is arranged by their public health department and they have one 

transport vehicle in Berlin and one in Brandenburg, the one in Berlin belongs to the military 

hospital, the one in Brandenburg to the fire department.  

Admission to the unit is directly from outside to the patient room as there are doors to the 

outside from each of the rooms. 

Full PPE with external respirators is worn for patient transfers. 

Decontamination processes 

Peracetic acid 2% foam is used for decontamination, then rinsed with water (soap, plus 

Peracetic acid and air makes the foam). They have an automatic mixing system for the foam 

which they use for decontaminating the PPE prior to removal. 

Terminal cleaning with Hydrogen peroxide vapour (HPV)  

Waste disposal 

They have a fascinating 

waste system due to the 

enormous footprint under 

the building. 

Each room has a waste 

shoot which goes to the 

basement where staff in 

PPE collect it from all the 

Waste collection 
point 
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Liquid waste 

treatment tank 

Doffing area 

individual shoots and take it to the autoclave. All waste is autoclaved 

to 135 degrees which renders is safe to be processed as clinical 

waste. Autoclaves are tested every week. 

All waste water/drainage from the unit is collected in large tanks in the 

basement and sterilised at 136 degrees before being discarded into 

the normal sewage system.  

 

Personal protective equipment 

There are two different levels of PPE for assessing suspected cases depending on the level of 

suspicion: 

 Low suspicion: FFP3 masks, gowns, goggles or face shield, 2 pairs 
of gloves 

 High suspicion: Full PPE with external respirator 
 

For managing confirmed cases in the HLIU Berlin PPE is very similar to 

Hamburg, using a thick suit with external airflow system. The hood has 

a really good visual field. They are triple gloved and wear crocks inside 

the suits. 

There is a new unit in Dusseldorf where they have similar suits but with 

internal respirators. 

Staff could be in the PPE for 3 hrs, but in that time if there were problems with the batteries 

they can be charged while the respirator is in-situ.   

Doffing is using a Buddy system for decontamination and removal of 

suits. Two staff members decontaminate together with Peracetic acid 

foam solution using a hand held hose and brush system, under 

supervision of a disinfector through a window to the showering room. 

The disinfector observes the decontamination process and ensures 

the solution mixing system is working correctly. The length of time 

showering in the disinfectant depends on the pathogen.  

After rinsing with water, staff enter the 

changing room and stand in a large tray. 

The disinfector removes and discards the 

filters and then passively cuts them out of 

PPE. This buddy will wear FFP3-mask, goggles or face shield, 

gowns, and three pairs of gloves. They are then able to doff 

unaided with just direction.  

Only the respirator packs are re-used but they have been 

disinfected during the doffing process. They are, however, re-

cleaned by the buddy.  

There is video capability in the doffing areas. 
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Staff who undertake maintenance on the ventilation and waste systems also wear the same 

full PPE e.g. when changing filters. 

Patient care 

The unit had not recently managed a confirmed case; the last case was in 1999 when they 

had a Trexler Isolator.  

The unit can deliver all ICCU interventions; CVC insertion, invasive ventilation and renal 

replacement therapy. The ICCU on campus keep a trolley set up which would be brought to 

unit when required.  

They are able to undertake x-ray imaging using a mobile x-ray (Mobilett – Siemens), with 

protocols in place for decontamination of the machine.  

There are no experimental drugs on-site but they could be used after discussion within 

STAKOB, and would be delivered from other units or from the Robert Koch Institute.  

Paediatrics 

They do have Paediatrics on the campus but the staff would do just in-time training if a paed 

case presented rather than being part of the on-going training programme. 

This would include young children/babies but they would have to bring in specialist staff from 

other departments. 

Staffing 

The main staff for the unit are doctors and nurses, specialities include ID, Respiratory and 

ICCU. The staffing levels when the unit is activated depends on the acuity of the case, as a 

minimum there would be one nurse and one doctor in a three-hour shift plus two staff 

members outside for supervision and emergencies. 

Staffing is on a voluntary basis, and all staff are asked at interview if they are interested in 

training for the unit. All volunteers so aware of any risks but confident in PPE worn and safe 

working practices. 

There is an on call rota in case the unit needs to be activated. No extra payment is received 

for training or delivering care to these patients. 

As they are part of the STAKOB network staff also visit other units and to familiarise 

themselves with their facilities and protocols should they be required to assist at any time.   

Staff surveillance 

There would be no active staff surveillance unless protocols had not been followed or there 

was a breach.  

Training 

They have approximately 50 trained staff: 20 doctors and 30 nurses, who all train together. 

Within these is a core team of 4 doctors and 4 nurses, who are more expert and train 



 

93 

approximately 6 times a year. There is an initial half day training if staff are interested and if 

they want to continue another full day training. Staff are released from work to attend 

training. 

This is completed through one day training delivered on a monthly basis. There are no 

competencies as such, it is subject to trainers’ judgement, however, staff are observed to 

ensure they are able to complete the tasks successfully. Staff would be expected to attend at 

least two full day training sessions annually plus extra exercises. 

The unit undertake full scale exercises which usually involves external agencies. Over recent 

times the unit has undertaken a 30 hr terrorist exercise with different agencies such as the 

special army forces, special police forces and all specialities including infusion, microbiology 

ICCU, and the Robert Koch Institute to test all systems. It included a scenario where the 

patient required surgery and everything that this would involve.  

Unit improvements 

The staff would like to improve their communications system to enable staff to communicate 

more effectively throughout the unit. 

Infection Prevention and Control role 

IPC is very much part of the unit and they are required to approve all the protocols along 

with health and safety to ensure compliance with legislation. 
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Patient room 1 Patient room 2 

Ante-room and ventilation dials Staff base 

 APPENDIX 12 

MADRID – HIGH LEVEL ISOLATION UNIT SUMMARY 

The HLIU in Madrid is situated on the 6th floor of the Hospital La Paz Carlos III. 

Facilities  

There have been many changes to the unit since 2014, with the unit move from fairly small 

rooms to the state of the art facility they have now, which accommodates two patients.  

The new unit has two large patient rooms, with en-suite facilities and ante-room, a doffing 

room for each room and a unidirectional flow through the isolation suites. One of the 

isolation suites has a decontamination shower in the doffing room.  

As the old rooms remain attached to the unit this gives a potential capacity of 3 additional 

rooms with anterooms, but without unidirectional flow. There is also an adjoining lab where 

samples can be transferred from each isolation suite through hatches. 

One of the main unique features of this unit is the floor to ceiling glass doors and windows in 

the anterooms, patient rooms, doffing areas and lab. This improves safety throughout the 

unit through visibility into all areas. There are still privacy curtains for the patients however.  

There are mirror windows in patient rooms to prevent visibility from the outside. 

There is a staff station in front of the all the rooms. All the doors in the unit can be activated 

from the control area so no touching of the doors is necessary. However, manual opening is 

still available.  

Staff base 
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The unit has a separate ventilation system with negative pressure of 20 in the anterooms, 40 

in the patient rooms and 12 air changes, which is a state standard.  

All areas have video capability and have colour coded flooring 

Testing 

Assessment of patients can be undertaken in the ED, where staff would wear the FFP3 and 

coverall ensemble including, inner booties, coverall with hood, FFP3 mask, goggles, apron, 

long cuffed taped gloves, outer gloves and outer booties.  

VHF, Cat4 respiratory organisms and viral load testing is undertaken in the national referral 

testing lab in the public health lab in Madrid. Specimens are packaged, in a similar way to 

the UK, to be transported there. As the lab is within the city test results are completed 

quickly. 

The on-site lab for POC testing is in 

the middle of the two rooms, with a 

hatch from each isolation suite into 

the lab to allow for easy transfer of 

specimens. They also plan to do 

microbiology testing on unit with 

inactivated samples.  

Smartphones are used to photograph 

and send the results.  

The unit find it useful to have the 

POC testing facility although the machines take a lot of maintenance time. The tests they are 

able to perform are as follows: 

 Malaria with CareStart Malaria (Apacor ®) 

 Biochemistry with Spotchem-EZ (Menarini ®) 

 Blood gases with EPOC ALERE ® 

 Haematology, including coagulation with Poch-100i (Sysmex Roche) 

Lab staff wear the same PPE as the care staff. 

Patient transfer 

The unit would only receive confirmed cases or patients who have had haemorrhages 

(highly suspected) to prevent unnecessary activation.  

Patients are transferred from outside the hospital by the city ambulance service with trained 

staff wearing the state recommended PPE (unsure what that includes). 

There is a protocol to ensure direct access to the unit, and floors are cleaned following 

patient transfer.  

Decontamination processes 

Laboratory 
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Doffing room with direction 
via intercom 

They use SPRINT H-100 ® solution (sodium hypochlorite) for cleaning within the unit during 

the patient stay.  

PPE is showered with a disinfectant called Virkon (active ingredients; Oxone, sodium 

dodcylbenzenesulfonate and sulfamic acid), diluted to 50 gr Virkon; 50 liters water. 

Once the patient has been discharged or moved to non-isolation room the room is emptied 
and a conventional clean of surfaces is carried out with the chlorine solution. This is followed 
by HPV, via rented equipment. The rooms are then closed for 72 hrs. 
 
Virkon is also used during doffing to clean gloves and outer booties before removal, as well 

as during the process in the doffing room.  

Waste disposal 

The unit doesn’t have an autoclave. Waste is packaged as per regional protocol and 

incinerated off site. 

The material is stored in Class II biocontainment containers inside the room. Once filled up 

to the security mark (2/3) they are decontaminated with Virkon solution inside the room, then 

in the doffing room and outside the room (3 times). The containers are then removed by the 

trained cleaning team with PPE to a locked warehouse outside the hospital, used only for 

this type of waste. An external company, experienced in handle this waste collects the 

containers according to its own protocol and incinerates them in accordance with regional 

regulations. 

Drainage from the decontamination shower and the rooms is collected in a container 

containing bleach and then released into the normal drainage system.  

Personal protective equipment 

Staff who enter the patient room wear red scrubs and croc style shoes.  

The type of PPE worn depends on the time 

staff will be spending with the patient. If a 

long time then they will wear PAPR PPE 

very similar to the ones used in Germany, if 

contact with the patient is for no longer than 

20 minutes, staff wear a non-respirator 

FFP3 mask and coverall ensemble. 

The non-respirator PPE ensemble consists 

of: Booties (Tyvek) taped (with flap left to 

easily remove), Tyvek coverall on top then 

another set of taped booties, a hood (Tyvek) 

inside coverall with FFP3 mask and goggles 

on top, coverall hood over hood, 3 pairs of 

gloves, second ones taped. Thick nitrile 

gloves are used.  

This PPE is removed unaided with 
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instruction from a buddy outside the doffing room via intercom system and using the large 

mirror in the doffing area. 

The PAPR PPE consists of a thick all in one suit (Microchem suits) with internal PAPR and 
external filters that are covered enough so they don’t get wet or damaged. PAPR PPE 
requires assistance from a buddy who is in the coverall ensemble. 
 
When doffing this PPE ensemble inside the room, outer gloves are decontaminated with 
Virkon solution and outer booties and outer gloves are removed. In the doffing room, the 
powered respirator suits are decontaminated by showering with diluted Virkon solution (50 gr 
Virkon; 50 liters water). The shower also contains drying jets. Afterwards, the rest of the PPE 
is removed according to protocol and using Virkon solution on several occasions. 
 
The doffing room has a colour coded floor for red, amber and green areas.  

As there is no decontamination shower in one of the rooms, this would be undertaken by a 

hand showering system in the patient shower room before stepping into the doffing room.  

Following showering, the buddy removes and discards the filters and takes off suit. All 
mechanics are inside the suit so no further decontamination is required. 
 
When doffing, hands are sprayed with disinfectant in between removal of each element of 
the PPE. Doffing is monitored via video links and direct observation. 
 
There is an interesting solid box in the doffing room where staff can sit when doffing if 

required, which is easily decontaminated. 

Patient care 

The unit have managed several confirmed cases (3 Ebola, 1 Crimean Congo) but these 

were in the old rooms and they have yet to activate the new unit. 

The rooms are set up as ICCU beds and they 

are able to deliver all ICCU interventions, 

including invasive ventilation and renal 

replacement therapy. However these 

interventions were not required during the 

cases they have managed.  

They also have a very new patient bed that can 

put the patient in a sitting position as well as 

weigh them.  

CVC lines would be inserted if the patient became critically ill, otherwise peripheral IV lines 

would be used. Blood culture samples would be taken if necessary. 

They would use ultrasound not x-ray images. They have not found any satisfactory 

equipment for chest auscultation that can be used with their PPE.  

During their case management they have used Ribavirin, Favipiravir and ZMapp treatments.  

When the unit is activated there is a Briefing three times a day. 
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Paediatrics 

The unit could accommodate paediatric cases and they have some children’s nurses and 

paediatric doctors trained. 

There are no paediatric specialities within the hospital. They would come from another 

hospital in the city. 

Staffing  

The unit is staffed with a volunteer workforce from several specialties including, ICCU, 

tropical and infectious diseases, paediatrics, lab physicians. There are also nursing staff 

from other hospital sites. Lab staff are trained as they use the same PPE, but as there are 

not many of them doctors are also trained to use the POC testing equipment in the on-site 

lab. 

There would always be two staff with the patient when managing cases. There would also be 

two staff manning the control area, as well as buddies. 

With the current protocol, in confirmed cases there are:  

 3 nurses, 2 assistants for each 7 hours shift (during the day) and 10 hours (during the 
night shift)  

 1 nurse supervisor/trained observer in PPE use (24 h) 

 1 infectious diseases physician (24 h) 

 1 intensive care physician if necessary (24 h) 

 1 clinical analysis physician, if necessary (6-8 hours/day) to validate the results of the 

local laboratory 

There are no restrictions on staff working in other areas when working on the unit.  

Staff surveillance 

All staff working in the unit are tracked via their staff ID cards, including time in the room, as 
they need to swipe into the isolation area.  

Monitoring is undertaken by the Health and Safety Department by ringing staff twice a day 

but they return to work as normal unless symptoms are reported.  

Training 

Approximately 100 staff are trained to work in the HLIU. All 

staff train at least 4 times a year (7 hours intensive training 

each) reviewing unit protocols, donning and doffing PPE and 

teamwork.  

Staff are also involved in unit checks, including: 

 1 time/month: review of expiration date, quantity and 
correct placement of all HLUI material 

 1 time/week: check of pressure systems, air conditioning, 
light, medical air, operation of doors and TV circuit.  

 1 time/week: bedding and work clothes are counted.  
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They sometimes have external observers from the public health team of the Community of 

Madrid assess their working practices.  

At the time of applying to join the HLUI, all staff had to pass a medical examination, practical 

examination, individual interview and psychological skills. 

Competence is assessed during training by observing the HCW and there are also periodic 

competence evaluations during each training session. Protocols are reviewed once a year, 

and whenever faults are detected.  

Lab staff are also trained as they use the same PPE, but as there few of them unit doctors 

are also trained to use the POC testing equipment in the on-site lab.  

Multidisciplinary staff training is delivered every 2 months. They don't usually train with 

external agencies. They undertake one annual real simulation exercise.  

No extra payment is received for training or for working with patients on the unit. 

Unit improvements 

As Madrid has a very new purpose built unit there are no changes or improvements planned. 

 Infection Prevention and Control role 

Local IPC team was involved in unit design, policy and protocol development, and training 
delivery.  
 

Other 

Of interest: Crimean Congo is endemic in Turkey with 10,000 cases reported. It was of 

concern that this could happen in Spain as they have had cases in Spain from ticks. 

However so far they have only had a handful of cases. If it became endemic in Spain they 

would have to reconsider their approach to the management of the disease, as the beds on 

the HLIU would not be sufficient.  
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