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1.
INTRODUCTION


1.1
Information on neurocritical care capacity and demand is limited. The KHO3a data published by the Department of Health twice yearly identified 213 neurocritical care beds (90 level 3 and 123 level 2) in January 2006, representing approximately 7% of total critical care capacity. However, the demand for neurocritical care is not quantified because unknown numbers of neuroscience patients are managed in general intensive care units. 

1.2
A neurocritical care Stakeholder Group (Appendix 1) has been established to offer expert advice to the Department of Health and those that commission neurocritical care locally. At its inaugural meeting in October 2005, the Stakeholder Group decided to carry out a snapshot audit to quantify neurocritical care capacity and demand in England and Wales. 


1.3
The aim of the audit was to determine the number of neuroscience patients being managed in critical care beds on a single day and to identify the unmet need for neurocritical care by examining the relative proportions of patients managed in neuroscience and general intensive care units. 


1.4
All adult intensive care units in England and Wales were invited to complete a simple proforma (Appendix 1) on 9 February 2006. Details of the audit and the proforma were circulated to critical care units via the Critical Care Network Managers and to all members of the Intensive Care Society via the ICS secretariat. 

1. RESULTS


2.1
Responses were received from 223 critical care units in 187 hospitals (approx. 84% response rate), including responses from 24 of the 27 adult neuroscience units in England and Wales.


2.2
CAPACITY

2.2.1
Total ICU beds
2161 critical care beds were reported - 1378 level 3 beds and 783 level 2 beds.

Table 1: Level 3 and level 2 beds in neuroscience and non-neuroscience units

	
	Level 3
	Level 2
	Total beds

	General ICU in non-neuroscience unit
	984
	572
	1556

	Dedicated neurocritical care unit in neuroscience unit
	85
	53
	138

	Neuroscience unit with mixed ICU
	166
	125
	291

	Other specialist critical care unit
	143
	33
	176

	Total
	1378
	783
	2161


2.2.2
Neurocritical care beds
There were 206 designated neurocritical care beds identified in the audit and 138 of these (67%) were in specialist neurocritical care units. In neuroscience units that share critical care facilities with other specialities, there were 11 designated level 3 neuroscience beds between 4 units and 57 ring fenced level 2 neuroscience beds between 7 units.

Table 2: Designated neurocritical care beds

	
	Level 3
	Level 2
	Total beds

	Dedicated neurocritical care unit beds
	85
	53
	138

	General ICU beds ring fenced for neuroscience
	11
	57
	68

	Total
	96
	110
	206

	% total critical care beds
	7.0%
	14.1%
	9.5%


2.2.3
There were 24 empty neurocritical care beds on the day of the audit, implying an occupancy rate for neurocritical care of almost 90%. The audit is unable to discriminate between vacant level 3 and level 2 beds and it is likely that the level 3 neurocritical care occupancy rate is greater than 90%. 

2.3
DEMAND
2.3.1
There were 273 patients with a primary neuroscience diagnosis in a critical care bed on the day of the audit. 189 of these (69%) were being managed in a neuroscience unit and 84 (31%) in a non-neuroscience unit. 

Table 3: Location and diagnosis of neuroscience patients

	Diagnosis
	General ICU in non-neuroscience unit
	Dedicated NCC unit
	General ICU in neuroscience unit
	Total

	TBI
	18
	33
	27
	78

	SAH/ICH
	18
	33
	20
	71

	Stroke
	16
	3
	9
	28

	Other
	32
	39
	25
	98

	Total
	84
	108
	81
	273


TBI = traumatic brain injury, SAH/ICH = subarachnoid haemorrhage/intracerebral haemorrhage, ‘other’ includes patients with hypoxic brain injury, meningitis, encephalitis, myasthenia gravis, Guillan-Barre syndrome and cervical spine injury.

2.3.2
In the opinion of the local ITU consultant, 37 (44%) of the 84 patients with a primary neuroscience diagnosis in a general ICU should have been transferred to a neuroscience unit. However, only 12 of these patients had actually been referred to a neuroscience unit.

Table 4: Appropriate location of neuroscience patients managed in a DGH ICU

	
	DGH ITU appropriate
	Should be in neuroscience unit
	Total

	TBI
	3 (3.6%)
	15 (17.9%)
	18 (21.5%)

	SAH/ICH
	13 (15.5%)
	5 (6.0%)
	18 (21.5%)

	Stroke
	13 (15.5%)
	3 (3.6%)
	16 (19.1%)

	Other
	18 (21.4%)
	14 (16.7%)
	31 (37.1%)

	Total
	47 (56%)
	37 (44%)
	84 (100%)


Presented as number of patients and % of total neuroscience patients in non-neuroscience units
2.3.3
There were three reported cancelled elective neurosurgical operations because of 
lack of neurocritical care beds on the day of the audit.

3.
DISCUSSION
3.1
The 273 critically ill neuroscience patients represent 12.6% of the total critical care capacity identified in this audit. This is higher proportion than that previously identified via the KHO3a data.


3.2
The majority of critically ill neuroscience patients are managed in a neuroscience unit, but substantial numbers (84/273 - 31%) continue to be managed in a non-neuroscience unit. 206 designated neurocritical care beds were identified on the day of the audit, representing a potential shortfall of capacity of 25%. However, local ICU consultants confirmed that a general ICU bed was an appropriate location for the management of 44 of the 84 neuroscience patients. 226 neuroscience patients were therefore in, or should have been in, a neurocritical care bed and if these 226 patients are used as the denominator, the shortfall of neurocritical care capacity falls to 9%. 


3.3
Any assessment of neurocritical care demand is an estimate because the indications for neurocritical care are currently subject to local variation and are often determined by capacity. However, this audit has demonstrated for the first time that demand for neurocritical care outstrips capacity by 9% - 22% in England and Wales. This shortfall represents a best case scenario because of the limited numbers of neurology patients reported in this audit. 


3.4
There were 24 unoccupied beds in dedicated neurocritical care units on the day of the audit. Although this represents 11.5% of total neurocritical care capacity, it implies a 90% occupancy rate for neurocritical care beds (probably greater for level 3 beds). Such a high occupancy rate is unlikely to allow immediate access for all patients with time-sensitive expanding neurosurgical lesions. 


3.5
In neuroscience units without a separate neurocritical care facility there are only 11 level 3 beds dedicated to neuroscience. Critically ill neuroscience patients must ‘compete’ with other patient populations for these level 3 beds and this is also likely to have implications for the timely admission of patients with acute neurosurgical emergencies.


3.6
Neuroscience units with no dedicated neurocritical care unit reported 57 ring fenced level 2 beds. This may be an underestimate because some level 2 beds are located within neurosurgical wards and are unlikely to have been identified by this audit. It is unclear whether such beds can function as level 2 beds at all times, or how this activity is reported. The latter will become crucial for the viability of such beds following the introduction of payment by results for critical care.


3.7
Despite the limited numbers of ring fenced beds in neuroscience units with ‘mixed’ ICUs (11 level 3 and 57 level 2), neuroscience patients occupied 28% (81 patients in 291 beds) of this capacity on the day of the audit.


3.8
Local ICU consultants reported that 44% (37 of 84) of the neuroscience patients in a general ICU should have been transferred to a neuroscience unit. This represents 13.6% of the total number of neuroscience patients requiring critical care on the day of the audit, confirming the shortfall of capacity over demand. However, only 12 of these 37 patients had actually been referred to the neuroscience unit and it is unclear whether this represents under reporting or a failure to refer because of local agreements.

3.9
Local ICU consultants were more likely to report that head-injured patients should have been transferred to a neuroscience unit compared to patients with other neurological diagnoses.


3.10
There were limited numbers of patients with neurological disease such as myasthenia gravis and Guillan-Barre syndrome identified in this audit. Whether this represents the actual situation or an under reporting of neurological patients is unclear.
3.11
The audit demonstrated regional variation in bed capacity and availability and, although this picture is likely to change from day to day, it does suggest unequal provision of neurocritical care facilities in England and Wales.


4.
CONCLUSIONS


4.1
Neuroscience patients represent a significant proportion (12.6%) of critical care workload in England and Wales.


4.2
There is a shortfall of level 3 neurocritical care capacity in some regions and a 90% bed occupancy rate across the board. It is therefore unlikely that current neurocritical care provision will allow all patients, particularly those with time-sensitive expanding intracranial lesions, to be admitted within a clinically appropriate time scale.


4.3
Level 2 capacity is under reported because some level 2 beds are located within neurosurgical wards. This has implications for the funding of these services.


4.4
Substantial numbers of neuroscience patients (44%) are managed in a general ICU in a non-neuroscience unit and it is therefore likely that, in some cases at least, access to neurocritical care is determined by capacity rather than by clinical need.


4.5
Critically ill neurological patients are under represented in this audit and the capacity and demand data presented therefore represents a ‘best case’ scenario.

4.6
Although additional neurocritical care capacity is required in some regions, improved access for patients may be achieved in other areas by maximising use of current capacity. Agreement of clear admission criteria will minimise the inappropriate use of neurocritical care beds and improved discharge arrangements will expedite transfer to referring hospitals and rehabilitation when the neuroscience episode has ended. Access to rehabilitation and spinal units, including those with facilities for long term ventilation, remains a significant problem and results in patients being inappropriately managed in neurocritical care units.


4.7
It is likely that the requirement for neurocritical care services will increase as the outcome benefits of specialist neurocritical care become established and new treatment options are introduced. Those who commission neuroscience services should be aware of the importance of neurocritical care and engage with providers to ensure robust capacity planning.


4.8
The Stakeholder Group is preparing a neurocritical care standards document to assist clinicians and those commissioning these services.
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MEMBERSHIP
Phillip Barnes, Consultant Neurologist and Neuroscience Clinical Director, Kings College, London
Kathy Haynes, Neuroscience Manager, Addenbrooke’s Hospital, Cambridge
Debbie Ingleby, Associate Director, Central and Eastern Cheshire PCT and previously NHS Modernisation Agency Neuroscience Project Manager

Maura McElligott, Senior Nurse Critical Care, The Royal London Hospital and the Royal College of Nursing Critical Care Nursing Forum
Anne Preece, Neurocritical Care Professional Development Nurse, Queen Elizabeth Hospital, Birmingham and the British Association of Neuroscience Nurses
Martin Smith (Chairman), Consultant in Neurocritical Care, The National Hospital for Neurology and Neurosurgery, University College London Hospitals and the Neuroanaesthesia Society of Great Britain & Ireland
James Steers, Consultant Neurosurgeon, Western General Hospital, Edinburgh and the Society of British Neurological Surgeons

Graham Venables, Consultant Neurologist, Sheffield Teaching Hospitals and the Association of British Neurologists
Carl Waldmann, Consultant in Intensive Care, The Royal Berkshire Hospital, Reading and the Intensive Care Society

Keith Young, Emergency Care Team, Department of Health, London
NEUROCRITICAL CARE CAPACITY AND DEMAND SNAPSHOT AUDIT


Please complete this audit form on Thursday 9th February 2006

Name of Hospital (this will not be recorded as part of the audit): 

	1. Type of unit
	General ICU 


	

	
	General ICU in neuroscience unit


	

	
	Neuro ICU


	

	
	Other specialist ICU


	

	
	General HDU


	

	
	Neuro HDU


	


	2. Number of beds on your unit
	Level 3


	

	
	Level 2


	


	3. Number of ‘ring fenced neuroscience beds on your unit
	Level 3
	

	
	Level 2


	


	4. Number of patients on your unit  today with a primary neuroscience diagnosis
	Head injury
	

	
	Subarachnoid/Intracranial haemorrhage


	

	
	Stroke


	

	
	Other


	


	5. To be completed by non-neuroscience units only
	How many patients in your unit today should be in a level 2 or level 3 bed in a neuroscience unit?


	

	
	How many of these have been referred to the local neuroscience unit?


	

	
	How many of these have been accepted by the neuroscience unit?


	

	
	For those accepted, how many days have you been waiting for an ICU bed in the neuroscience unit?


	


Please return completed form by email to martin.smith@uclh.org or by fax to 020 7829 8734. 

THANK YOU FOR YOU CO-OPERATION

APPENDIX 2








2
2

