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KEY PRIORITIES FOR IMPLEMENTATION

The Guideline Development Group selects recommendations from the guideline that

willhave the maxi mum i mpact on patient care. T
i mpl ementati ono. I't i s particularly apparent
pathway, that these recommendations are taken out of context. Please refer to the

full list of recommendations (see section 1) to see how these recommendations

relate to others. The following recommendations have been identified as priorities for

implementation.

Initial assessment
e Ask the person who has had the suspected TLoC, and any witnesses, to describe
what happened before, during and after the event. Try to contact by telephone
witnesses who are not present. Record details about:
— circumstances of the event
—-personébés posture immediately before | oss ¢
— prodromal symptoms (such as sweating or feeling warm/hot)
— appearance (for example, whether eyes were open or shut) and colour of the
person during the event
— presence or absence of movement during the event (for example, limb-jerking
and its duration)
— any tongue-biting (record whether the side or the tip of the tongue was bitten)
— injury occurring during the event (record site and severity)
— duration of the event (onset to regaining consciousness)
— presence or absence of confusion during the recovery period

— weakness down one side during the recovery period. [1.1.1.2]

e Record a 12-lead electrocardiogram (ECG) using automated interpretation. Treat
as a red flag (see recommendation 1.1.4.2) if any of the following abnormalities
are reported on the ECG printout:

— conduction abnormality (for example, complete right or left bundle branch block
or any degree of heart block)
— evidence of a long or short QT interval, or

— any ST segment or T wave abnormalities. [1.1.2.2]
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e Record carefully the information obtained from all accounts of the TLoC. Include
paramedic records with this information. Give copies of the ECG record and the
patient report form to the receiving clinician when care is transferred, and to the
person who had the TLoC. [1.1.3.1]

e Refer within 24 hours for specialist cardiovascular assessment by the most

appropriate local service, anyone with TLoC who also has any of the following.

— An ECG abnormality (see recommendations 1.1.2.2 and 1.1.2.3).

— Heatrt failure (history or physical signs).

— TLoC during exertion.

— Family history of sudden cardiac death in people aged younger than 40 years
and/or an inherited cardiac condition.

— New or unexplained breathlessness.

— A heart murmur.

Consider referring within 24 hours for cardiovascular assessment, as above,
anyone aged older than 65 years who has experienced TLoC without prodromal
symptoms. [1.1.4.2]

e Diagnose uncomplicated faint (uncomplicated vasovagal syncope) on the basis of
the initial assessment when:
— there are no features that suggest an alternative diagnosis (note that brief
seizure activity can occur during uncomplicated faints and is not necessarily
diagnostic of epilepsy) and
—there are features suggestive of uncompl i ¢
¢ Posture 7 prolonged standing, or similar episodes that have been prevented
by lying down

¢ Provoking factors (such as pain or a medical procedure)

¢ Prodromal symptoms (such as sweating or feeling warm/hot before TLoC).
[1.1.4.3]
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Further assessment and referral

e Refer people who present with one or more of the following features (that is,

features that are strongly suggestive of epileptic seizures) for an assessment by a

specialist in epilepsy; the person should be seen by the specialist within 2 weeks

(see 6The epil epsies: the diagnosis and mar

151

and children in primary and secondary care [NICE clinical guideline 20])™".

A bitten tongue.

Head-turning to one side during TLoC.

No memory of abnormal behaviour that was witnessed before, during or after
TLoC by someone else.

Unusual posturing.

Prolonged limb-jerking (note that brief seizure-like activity can often occur
during uncomplicated faints).

Confusion following the event.

Prodromal déja vu, or jamais vu (see glossary, appendix C).

Consider that the episode may not be related to epilepsy if any of the following

features are present.

Prodromal symptoms that on other occasions have been abolished by sitting or
lying down.

Sweating before the episode.

Prolonged standing that appeared to precipitate the TLoC.

Pallor during the episode.

Do not routinely use electroencephalogram (EEG) in the investigation of TLoC

(see 6The epil epsies: the diagnosis and mar
and children in primary and secofdary cared¢t
[1.2.2.1]
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Specialist cardiovascular assessment and diagnosis
e Carry out a specialist cardiovascular assessment as follows.
-~ Reassess the personds:
0 detailed history of TLoC including any previous events
¢ medical history and any family history of cardiac disease or an inherited
cardiac condition
¢ drug therapy at the time of TLoC and any subsequent changes.
— Conduct a clinical examination, including full cardiovascular examination and, if
clinically appropriate, measurement of lying and standing blood pressure.

— Repeat 12-lead ECG and obtain and examine previous ECG recordings.

On the basis of this assessment, assign the person to one of the following

suspected causes of syncope.

— Suspected structural heart disease.

|

Suspected cardiac arrhythmic.

Suspected neurally mediated.

Unexplained.

Offer further testing as directed by recommendations 1.3.2.1 to 1.3.2.10 or other
tests as clinically appropriate. [1.3.1.1]

e For people with a suspected cardiac arrhythmic cause of syncope, offer an
ambulatory ECG and do not offer a tilt test as a first-line investigation. The type of
ambu at ory ECG offered should be chosen on t
(and, in particular, frequency) of TLoC. For people who have:
— TLoC at least several times a week, offer Holter monitoring (up to 48 hours if
necessary). If no further TLoC occurs during the monitoring period, offer an
external event recorder that provides continuous recording with the facility for
the patient to indicate when a symptomatic event has occurred.
— TLoC every 1i 2 weeks, offer an external event recorder. If the person
experiences further TLoC outside the period of external event recording, offer

an implantable event recorder.
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— TLoC infrequently (less than once every 2 weeks), offer an implantable event
recorder. A Holter monitor should not usually be offered unless there is
evidence of a conduction abnormality on the 12-lead ECG. [1.3.2.4]

e Do not offer a tilt test to people who have a diagnosis of vasovagal syncope on
initial assessment. [1.3.2.5]

e For all people with unexplained syncope (including after negative carotid sinus
massage test in those for whom this is appropriate), offer ambulatory ECG (see
recommendation 1.3.2.4). Do not offer a tilt test before the ambulatory ECG.
[1.3.2.9]
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RECOMMENDATIONS

This guidance refers to different types of syncope. Please refer to the glossary
(Chapter 2) for definitions of terms used in this guideline.

1.1 Initial assessment
1.1.1 Gathering information about the event and initial decision
making

Hyperlink to Chapter 3 - Initial Assessment and Diagnosis

1.1.1.1 If the person with suspected transient loss of consciousness (TLoC) has
sustained an injury or they have not made a full recovery of
consciousness, use clinical judgement to determine appropriate

management and the urgency of treatment.

1.1.1.2 Ask the person who has had the suspected TLoC, and any witnesses, to
describe what happened before, during and after the event. Try to contact
by telephone witnesses who are not present. Record details about:

e circumstances of the event

e personds posture immedi atedy before | o

e prodromal symptoms (such as sweating or feeling warm/hot)

e appearance (for example, whether eyes were open or shut) and colour
of the person during the event

e presence or absence of movement during the event (for example, limb-
jerking and its duration)

e any tongue-biting (record whether the side or the tip of the tongue was
bitten)

e injury occurring during the event (record site and severity)

¢ duration of the event (onset to regaining consciousness)

e presence or absence of confusion during the recovery period

e weakness down one side during the recovery period.
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1.1.1.3  When recording a description of the suspected TLoC from the patient or a
witness, take care to ensure that their communication and other needs are
taken into account. This is particularly important when communicating with

a child or young person, or person with special communication needs.

Determining whether the person had TLoC

1.1.1.4  Use information gathered from all accounts of the suspected TLoC (see
recommendation 1.1.1.2) to confirm whether or not TLoC has occurred. If
this is uncertain it should be assumed that they had TLoC until proven
otherwise. But, if the person did not have TLoC, instigate suitable

management (for example, if the person is determined to have had a fall,

rather than TLoC, referto6 Fal | s: t he assessment and j
ol der peopledo [NICH™ Il inical guideline
1.1.2 Obtaining patient history, physical examination and tests

Hyperlink to Chapter 3 - Initial Assessment and Diagnosis

1.1.21 Assess and record:

e details of any previous TLoC, including number and frequency
ethe persond6s medical history and any f
(for example, personal history of heart disease and family history of
sudden cardiac death)
e current medication that may have contributed to TLoC (for example,
diuretics)
¢ vital signs (for example, pulse rate, respiratory rate and temperature) i
repeat if clinically indicated
¢ lying and standing blood pressure if clinically appropriate

e other cardiovascular and neurological signs.

Hyperlink to Chapter 4 - 12 Lead ECG

1.1.2.2 Record a 12-lead electrocardiogram (ECG) using automated
interpretation. Treat as a red flag (see recommendation 1.1.4.2) if any of

the following abnormalities are reported on the ECG printout:
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1.1.2.3

1.1.24

1.13

1.13.1

Final

e conduction abnormality (for example, complete right or left bundle
branch block or any degree of heart block)
e evidence of a long or short QT interval, or

e any ST segment or T wave abnormalities.

If a 12-lead ECG with automated interpretation is not available, take a
manual 12-lead ECG reading and have this reviewed by a healthcare
professional trained and competent in identifying the following

abnormalities.

¢ Inappropriate persistent bradycardia.
e Any ventricular arrhythmia (including ventricular ectopic beats).
e Long QT (corrected QT > 450 ms) and short QT (corrected
QT < 350 ms) intervals.
e Brugada syndrome.
e Ventricular pre-excitation (part of Wolff-Parkinson-White syndrome).
e Left or right ventricular hypertrophy.
e Abnormal T wave inversion.
e Pathological Q waves.
¢ Atrial arrhythmia (sustained).
e Paced rhythm.

If during the initial assessment, there is suspicion of an underlying
problem causing TLoC, or additional to TLoC, carry out relevant
examinations and investigations (for example, check blood glucose levels
if diabetic hypoglycaemia is suspected, or haemoglobin levels if anaemia
or bleeding is suspected; see also recommendation 1.2.2.1 for information

about the use of electroencephalogram [EEG]).

Recording the event information and transfer of records

Record carefully the information obtained from all accounts of the TLoC.
Include paramedic records with this information. Give copies of the ECG
record and the patient report form to the receiving clinician when care is

transferred, and to the person who had the TLoC.
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1.1.4 Making a judgement based on initial assessment

Red flags: people requiring urgent assessment and treatment
Hyperlink to Chapter 3 - Initial Assessment and Diagnosis

1.1.4.1 If TLoC is secondary to a condition that requires immediate action, use
clinical judgement to determine appropriate management and the urgency

of treatment.

1.1.4.2  Refer within 24 hours for specialist cardiovascular assessment by the
most appropriate local service, anyone with TLoC who also has any of the

following.

e An ECG abnormality (see recommendations 1.1.2.2 and 1.1.2.3).

e Heart failure (history or physical signs).

e TLoC during exertion.

e Family history of sudden cardiac death in people aged younger than
40 years and/or an inherited cardiac condition.

e New or unexplained breathlessness.

e A heart murmur.

Consider referring within 24 hours for cardiovascular assessment, as
above, anyone aged older than 65 years who has experienced TLoC

without prodromal symptoms.

No further immediate management required

Hyperlink to Chapter 3 - Initial Assessment and Diagnosis

1.1.4.3 Diagnose uncomplicated faint (uncomplicated vasovagal syncope) on the

basis of the initial assessment when:

¢ there are no features that suggest an alternative diagnosis (note that
brief seizure activity can occur during uncomplicated faints and is not

necessarily diagnostic of epilepsy) and
ethere are features suggestive of

as:
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— Posture i prolonged standing, or similar episodes that have been
prevented by lying down

— Provoking factors (such as pain or a medical procedure)

— Prodromal symptoms (such as sweating or feeling warm/hot before
TLoC).

1.1.4.4 Diagnose situational syncope on the basis of the initial assessment when:

¢ there are no features from the initial assessment that suggest an
alternative diagnosis and
e syncope is clearly and consistently provoked by straining during

micturition (usually while standing) or by coughing or swallowing.

1.1.4.5 If a diagnosis of uncomplicated faint or situational syncope is made, and
there is nothing in the initial assessment to raise clinical or social concern,
no further immmediate management is required. If the presentation is not to

the GP, the healthcare professional should:

¢ advise the person to take a copy of the patient report form and the ECG
record to their GP

¢ inform the GP about the diagnosis, directly if possible; if an ECG has
not been recorded, the GP should arrange an ECG (and its
interpretation as described in recommendation 1.1.2.3) within 3 days.

Further immediate management required
1.1.4.6 If the person presents to the ambulance service, take them to the
Emergency Department unless a diagnosis of an uncomplicated faint or

situational syncope is clear.
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1.2

Further assessment and referral

Hyperlink to Chapter 5 Specialist Assessment

1.2.1

1211

1.2.2

1221

Final

Suspected orthostatic hypotension

Suspect orthostatic hypotension on the basis of the initial assessment

when:

¢ there are no features suggesting an alternative diagnosis and

¢ the history is typical.

If these criteria are met, measure lying and standing blood pressure (with
repeated measurements while standing for 3 minutes). If clinical
measurements do not confirm orthostatic hypotension despite a
suggestive history, refer the person for further specialist cardiovascular

assessment.

If orthostatic hypotension is confirmed, consider likely causes, including

drug therapy, and manage appropriately
assessment and prevention of falls in
guideline 21])**9).

Suspected epilepsy

Refer people who present with one or more of the following features (that

is, features that are strongly suggestive of epileptic seizures) for an

assessment by a specialist in epilepsy; the person should be seen by the
specialist within 2 weeks (see 0The

management of the epilepsies in adults and children in primary and

secondary care [NICE clinical guideline 20])*).

e A bitten tongue.

e Head-turning to one side during TLoC.

¢ No memory of abnormal behaviour that was witnessed before, during
or after TLoC by someone else.

e Unusual posturing.

Page 19 of 429

o

epi



1.2.3

1.23.1

Final

e Prolonged limb-jerking (note that brief seizure-like activity can often
occur during uncomplicated faints).
e Confusion following the event.

e Prodromal déja vu, or jamais vu (see glossary).

Consider that the episode may not be related to epilepsy if any of the

following features are present.

e Prodromal symptoms that on other occasions have been abolished by
sitting or lying down.

e Sweating before the episode.

e Prolonged standing that appeared to precipitate the TLoC.

e Pallor during the episode.

Do not routinely use EEG in the investigation of TLoC (see 6 T h e
epilepsies: the diagnosis and management of the epilepsies in adults and

children in primary and second#%¥b.y

Referral for specialist cardiovascular assessment

Refer all people with TLoC (apart from the exceptions below) for a
specialist cardiovascular assessment by the most appropriate local

service. Exceptions are:

e people with a firm diagnosis, after the initial assessment, of:
— uncomplicated faint
— situational syncope
— orthostatic hypotension

e people whose presentation is strongly suggestive of epileptic seizures.
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1.3

Specialist cardiovascular assessment and diagnosis

Hyperlink to Chapter 6 Diagnostic Tests

1.3.1

1.3.1.1

1.3.1.2

Final

Assessment and assignment to type of syncope

Carry out a specialist cardiovascular assessment as follows.

e Reassess the personods:
— detailed history of TLoC including any previous events
— medical history and any family history of cardiac disease or an
inherited cardiac condition
— drug therapy at the time of TLoC and any subsequent changes.
e Conduct a clinical examination, including full cardiovascular
examination and, if clinically appropriate, measurement of lying and
standing blood pressure.
e Repeat 12-lead ECG and obtain and examine previous ECG

recordings.

On the basis of this assessment, assign the person to one of the following

suspected causes of syncope.

Suspected structural heart disease.

Suspected cardiac arrhythmic.

Suspected neurally mediated.

Unexplained.

Offer further testing as directed by recommendations 1.3.2.1 t0 1.3.2.10 or

other tests as clinically appropriate.

For people with suspected structural heart disease, investigate
appropriately (for example, cardiac imaging). Because other mechanisms
for syncope are possible in this group, also consider investigating for a
cardiac arrhythmic cause (as described in recommendation 1.3.2.4), and
for orthostatic hypotension (often caused/exacerbated by drug therapy 1
see recommendation 1.2.1.1) or for neurally mediated syncope (see

recommendations 1.3.2.5 and 1.3.2.6).
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1.3.2

1321

1.3.2.2

1.3.2.3

1.3.24

Final

Diagnostic tests for different types of syncope

Use t he Ipseonry®distidgaish people whose exercise-induced
syncope occurred during exercise (when a cardiac arrhythmic cause is
probable) from those whose syncope occurred shortly after stopping

exercise (when a vasovagal cause is more likely).

For people who have experienced syncope during exercise, offer urgent
(within 7 days) exercise testing, unless there is a possible contraindication
(such as suspected aortic stenosis or hypertrophic cardiomyopathy

requiring initial assessment by imaging). Advise the person to refrain from

exercise until informed otherwise following further assessment.

If the mechanism for exercise-induced syncope is identified by exercise
testing, carry out further investigation or treatment as appropriate in each
individual clinical context. Otherwise, carry out further investigations

assuming a suspected cardiac arrhythmic cause.

For people with a suspected cardiac arrhythmic cause of syncope, offer

an ambulatory ECG and do not offer a tilt test as a first-line investigation.

The type of ambulatory ECG offered should be chosen on the basis of the
personé6s history (and, in particular,
have:

e TLoC at least several times a week, offer Holter monitoring (up to
48 hours if necessary). If no further TLoC occurs during the monitoring
period, offer an external event recorder that provides continuous
recording with the facility for the patient to indicate when a symptomatic
event has occurred.

e TLoC every 1i 2 weeks, offer an external event recorder. If the person
experiences further TLoC outside the period of external event
recording, offer an implantable event recorder.

e TLoC infrequently (less than once every 2 weeks), offer an implantable
event recorder. A Holter monitor should not usually be offered unless

there is evidence of a conduction abnormality on the 12-lead ECG.
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1.3.25

1.3.2.6

1.3.2.7

1.3.2.8

1.3.2.9

1.3.2.10

Do not offer a tilt test to people who have a diagnosis of vasovagal

syncope on initial assessment.

For people with suspected vasovagal syncope with recurrent episodes of
TLoC adversely affecting their quality of life, or representing a high risk of
injury, consider a tilt test only to assess whether the syncope is

accompanied by a severe cardioinhibitory response (usually asystole).

For people with suspected carotid sinus syncope and for people with
unexplained syncope who are aged 60 years or older, offer carotid sinus
massage as a first-line investigation. This should be conducted in a
controlled environment, with ECG recording, and with resuscitation

equipment available.

Diagnose carotid sinus syncope if carotid sinus massage reproduces
syncope due to marked bradycardia/asystole and/or marked hypotension.
Do not diagnose carotid sinus syncope if carotid sinus massage causes
asymptomatic transient bradycardia or hypotension (see recommendation
1.3.2.9).

For all people with unexplained syncope (including after negative carotid
sinus massage test in those for whom this is appropriate), offer
ambulatory ECG (see recommendation 1.3.2.4). Do not offer a tilt test
before the ambulatory ECG.

When offering a person an implantable event recorder, provide one that
has both patient-activated and automatic detection modes. Instruct the
person and their family and/or carer how to operate the device. Advise the
person that they should have prompt’ follow-up (data interrogation of the

device) after they have any further TLoC.

1 The timing of the followup is dependent on the storage on the device and the condition of the person.

Final
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1.4

1411

1.4.1.2

1.4.1.3

1.5

151

1511

Final

If the cause of TLoC remains uncertain

If a person has persistent TLoC, consider psychogenic non-epileptic
seizures (PNES) or psychogenic pseudosyncope if, for example:

¢ the nature of the events changes over time
¢ there are multiple unexplained physical symptoms

¢ there are unusually prolonged events.

The distinction between epilepsy and non-epileptic seizures is complex;
therefore refer for neurological assessment if either PNES or psychogenic

pseudosyncope is suspected.

Advise people who have experienced TLoC to try to record any future
events (for example, a video recording or a detailed withess account of
the event), particularly if the diagnosis is unclear or taking a history is
difficult.

If after further assessment the cause of TLoC remains uncertain or the
person has not responded to treatment, consider other causes including
the possibility that more than one mechanism may co-exist (for example,

ictal arrhythmias).
Information for people with TLoC

General information

When communicating with the person who had TLoC, discuss the:

e possible causes of their TLoC

¢ benefits and risks of any tests they are offered

e results of tests they have had

e reasons for any further investigations they are offered

e nature and extent of uncertainty in the diagnosis.
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15.2 Driving

1.5.2.1 Give advice about eligibility to drive when a person first presents with
TLoC?

1.5.2.2 Advise all people who have experienced TLoC that they must not drive
while waiting for a specialist assessment. Following specialist
assessment, the healthcare professional should advise the person of their
obligations regarding reporting the TLoC event to the Driver and Vehicle
Licensing Agency (DVLA)?

1.5.3 Health and safety at work

1.5.3.1 Advise people who have experienced TLoC of the implications of their
episode for health and safety at work and any action they must take to

ensure the safety of themselves and that of other people®.

1.5.4 Safety advice for people who have had TLoC

1.5.4.1 For people with an uncomplicated faint (uncomplicated vasovagal

syncope) or situational syncope:

explain the mechanisms causing their syncope

e advise on possible trigger events, and strategies for avoiding them. If
the trigger events are unclear, advise people to keep a record of their
symptoms, when they occur and what they were doing at the time, in
order to understand what causes them to faint

e reassure them that their prognosis is good

e advise them to consult their GP if they experience further TLoC,

particularly if this differs from their recent episode.

1.5.4.2  For people with orthostatic hypotension:

e explain the mechanisms causing their syncope

2 Please refer to the DVLA for further informatiah
www.dft.gov.uk/dvlia/medical/medical_advisory_information/medicaladvisory _meetings/pmembers_nervous_sy

stem.aspx
3Please e f eHealthh amd Safety at Work etc Act 1974 a v a iwwa.lsé.gov.udk/tegislation/hswa. htm
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e discuss and review possible causes, especially drug therapy
e discuss the prognostic implications and treatment options available

e advise people what to do if they experience another TLoC.
1.5.4.3  Advise people waiting for a specialist cardiovascular assessment:

e what they should do if they have another event
e if appropriate, how they should modify their activity (for example, by

avoiding physical exertion if relevant) and not to drive®.

1.5.4.4  Offer advice to people waiting for specialist neurological assessment for
their TLoC as recommended in O0The epil e
management of the epilepsies in adults and children in primary and
s e c o n d a r(NMCExlmicatgideline 20™%).

CARE PATHWAYS
Page 1 Initial Assessment
Page 2 Further Assessment and Referral

Page 3 Specialist Assessment

* Please refer tthe DVLA for further information at
www.dft.gov.uk/dvlia/medical/medical_advisory_information/medicaladvisory _meetings/pmembers_nervous_sy

stem.aspx
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Box A

Ask the person who has had the suspected TLoC, and any witnesses,

to describe what happened before, during and after the event. Try to

contact by telephone witnesses who are not present. Record details

about:

. circumstances of the event

. person's posture immediately before loss of consciousness

. prodromal symptoms (such as sweating or feeling warm/hot)

. appearance (for example, whether eyes were open or shut) and colour
of the person during the event

. presence or absence of movement during the event (for example, limb-
jerking and its duration)

e any tongue-biting (record whether the side or the tip of the tongue was

bitten)

injury occurring during the event (record site and severity)

duration of the event (onset to regaining consciousness)

presence or absence of confusion during the recovery period

weakness down one side during the recovery period.

Box B
If an automated interpretation is not available, the unreported 12-lead ECG
should be reviewed by a healthcare professional trained and competent in
identifying the following abnormalities.
. Inappropriate persistent bradycardia.
e Any ventricular arrhythmia (including ventricular ectopic beats).
. Long QT (corrected QT > 450 ms) and short QT (corrected QT< 350
ms) intervals.
Brugada syndrome.
Ventricular pre-excitation (part of Wolff-Parkinson-White syndrome).
Left or right ventricular hypertrophy.
Abnormal T wave inversion.
Pathological Q waves.
Atrial arrhythmia (sustained).
Paced rhythm.

Box C
ECG abnormality (as specified in Box B)
Heart failure (history or physical signs)
TLoC during exertion
Family history of sudden cardiac death under 40 years and/or inherited
cardiac condition
e  New or unexplained breathlessness
. Heart murmur
Consider referring within 24 hours for cardiovascular assessment , as above,
anyone aged older than 65 years who has experienced TLoC without
prodromal symptoms.

Box D

Make a diagnosis of, uncomplicated faint when:
. There are no features that suggest an alternative diagnosis é é € ..AND
. there are features suggestive of uncomplicated faint such as;

Posture - prolonged standing or similar episodes which

have been prevented by lying down.

Provoking factors (such as pain or a medical procedure).

Prodromal symptoms (such as sweating or feeling

warm/hot before TLoC).

Make a diagnosis of situational syncope when:

. there are no features from the initial assessment that suggest an alternative
diagnosisé é é ..AND

. syncope is clearly and consistently provoked by straining during micturition
(usually while standing) or by coughing or swallowing.

Final

A

‘Use clinical judgement to determine appropriate management and the urgency of treatment if there is:
- a condition that requires immediate action

“ - the person has sustained an injury as a result of TLoC or
B they have not made a full recovery of consciousness

Take patient and witness account of the suspected TLoC [box A]
Include paramedic records in your information gathering

Accounts confirm TLoC?

Manage according to
non-TLoC presentation

YES/UNCLEAR
v

ASSESS AND RECORD:

e details of any previous TLoC (including number and frequency)

e the person's medical history and any family history of cardiac disease (for example, personal history of heart disease and
family history of sudden cardiac death)

. current medication that may have contributed to TLoC (e.g. diuretics)

e vital signs (for example, pulse rate, respiratory rate and temperature) - repeat if clinically indicated
e lying and standing blood pressure if clinically appropriate

. other cardiovascular and neurological signs

12 LEAD ECG:

Record a 12-lead ECG using automated interpretation.12-lead ECG i Treat as ared flag if any of the following abnormalities are
reported on the ECG printout:

A conduction abnormality (e.g. complete right or left bundle branch block or any degree of heart block)

A along or short QT interval, or

A any ST segment or T wave abnormalities

If automated ECG unavailable take manual 12 lead ECG (box b)

ADDITIONAL TESTS:

. If there is suspicion of an underlying problem causing TLoC, or additional to TLoC, carry out relevant examinations and
investigations (for example, check blood glucose levels if diabetic hypoglycaemia is suspected, or haemoglobin levels if
anaemia or bleeding is suspected).

. do not routinely use electroencephalogram (EEG) in the investigation of TLoC (see pg. 2 Suspected Epilepsy box)

If the presentation is not to the GP, the

» If there is a condition that requires

of uncomplicated faint or and the urgency of treatment

immediate action, use clinical judgement
to determine appropriate management

situational syncope be “NO— - VES.

4

Refer for specialist cardiovascular assessment
within 24 hours See pg 2

. |Provide patient information and advice

\ |(If the person presents to the ambulance service,
“ take to the Emergency Department; transfer all
records with the person)

healthcare professional should:

advise the person to take a copy of
the patient report form and ECG \
record to their GP (

inform the GP about the diagnosis
directly if possible;

if an ECG has not been recorded, the
GP should arrange an ECG (and its
interpretation as described in
recommendation Box B ) within 3

[SEND FOR FURTHER ASSESSMENT See pg 2
vEs|(If the person presents to the ambulance service,
take to the Emergency Department; transfer all
records with the person)

Any cause fo
clinical or social
concern?

days
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Suspected orthostatic hypotension on the basis of the initial
a}ssessment when:

A  there are no features suggesting an alternative diagnosis, and
A  the history is typical

Yes

Further Assessment and Referral

Refer all people with TLoC (apart from the exceptions below)
for a specialist cardiovascular assessment by the most
appropriate local service. Exceptions are:

people with a firm diagnosis after the initial assessment of:
» A uncomplicated faint

Measure lying and standing blood pressure (with
repeated measurements whilst standing for 3 minutes)

Orthostatic hypotension is
confirmed?

YES

If orthostatic hypotension is confirmed, consider
likely causes, including drug therapy, and

A situational syncope

A orthostatic hypotension

and people whose presentation is strongly suggestive of
epileptic seizures.

A What they should do if they have another event.

A If appropriate, how they should modify their activity (for
example, by avoiding physical exertion)

A They should not drive prior to seeing cardiovascular

assessment

Advise people waiting for specialist cardiovascular assessment.

Suspected epilepsy - Refer people who present with

one or more of the following features (that is, features that

are strongly suggestive of epileptic seizures) for an

assessment by a specialist in epilepsy; the person should

be seen by the specialist within 2 weeks (see 'The

epilepsies: the diagnosis and management of the

epilepsies in adults and children in primary and secondary

care [NICE clinical guideline 20]).

A Abitten tongue.

A Head-turning to one side during TLoC.

A No memory of abnormal behaviour that was witnessed before,
during or after TLoC by someone else.

A Unusual posturing

A Prolonged limb jerking (note that brief seizure-like activity can
often occur during uncomplicated faints)

A Confusion following the event

A Prodromal déja vu or jamais vu (see glossary)

Consider that the episode may not be related to epilepsy if any of the
following

A Prodromal symptoms which on other occasions have been
abolished by sitting or lying down.

Sweating.

Prolonged standing that appeared to precipitate TLoC

Pallor during the episode

> > >

EEG should not be used routinely in the investigation
of TLoC [see CG20]

Offer advice to people waiting for a specialist
neurological assessment for their TLoC [see CG20]

manage appropriately (for example, see d-alls:

the assessment and prevention of falls in older
peopled[NICE clinical guideline 21]).

Specialist cardiovascular assessment

HISTORY AND EXAMINATION

Carry out a specialist cardiovascular assessment as follows.

. Reassess the person's:
- detailed history of TLoC including any previous events
- medical history and any family history of cardiac disease or inherited cardiac condition
- drug therapy at the time of TLoC and any subsequent changes.

. Conduct a clinical examination, including full cardiovascular examination and, if clinically appropriate,

measurement of lying and standing blood pressure.
e Repeat 12-lead ECG and examine previous ECG documentation.

On the basis of this assessment, assign the person to one of the following causes of suspected syncope:
e  suspected structural heart disease
e suspected cardiac arrhythmia

e  suspected neurally mediated, or

e unexplained.

Offer further testing see page 3 or other tests as clinically appropriate.

Final
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uspected structural hear
disease cause?

Suspected arrhythmia
cause?

Suspected neurally
mediated syncope

Unexplained cause

Investigate appropriately (e.g. cardiac imaging). Offer ambulatory ECG
Also consider investigating for cardiac The type of ambulatory ECG
arrhythmic cause or orthostatic hypotension offered should be appropriate to g

the person's history of TLoC, in
particular frequency of TLoC.
[box 1]

DO NOT OFFER TILT TEST AS

syncope

Offer carotid
sinus massage v
in a controlled
YES environment*.

arotid sinu
syncope

Is person
For people with FIRST LINE INVESTIGATION il EEE 60 years and
["\_~exercise- induced syncope, , YES, recordir_lgtand older?
| 5 ”"'——YES resuspl ation °
3 Sl S e T > DO NOT OFFER TILT TEST equipment
\ during exercise? \ U . X A available
\ if this diagnosis is established from initial

NO assessment

AN Offer urgent (within 7 days) exercise

\ testing, unless there is a possible Syncope
N contra-indication (such as suspected ecurrent TLoC due to bradycardia and/™,
q g A . q h t 5 NO’GN
aortic stenosis or hypertrophic impacting adversely on or ypg enzlq)n o
If syncope occurred cardiomyopathy requiring initial quality of life OR reproauced

assessment by imaging). Advise the

patient to refrain from exercise until

advised otherwise following further
assessment.

shortly after stopping
exercise avasovagal
cause is more likely

| \
‘ \

\ YES

Carry out further Syncope
investigation/treatment mechanism
as clinically appropriate identified?

Suspected

NO-¥ arrhythmia

presenting high
risk of injury?

Consider tilt test only to
assess Whether vasovagal
syncope is accompanied by BEFORE AMBULATORY ECG

severe cardioinhibitory
response (usually asystole).

YES

A

Offer ambulatory ECG

The type of ambulatory ECG
offered should be appropriate to
the person's history of TLoC, in
particular frequency of TLoC.
[box 1]

DO NOT OFFER TILT TEST

Confirm carotid

sinus syncope

BOX 1

For people who have:

A TLoC at least several times a week, offer Holter monitoring (up to 48 hours if necessary). If no further TLoC occurs during the
monitoring period, offer an external event recorder that provides continuous recording with the facility for the patient to indicate when a
symptomatic event has occurred.

A TLoC every 1-2 weeks, offer an external event recorder*. If the person experiences further TLoC outside the period of external event
recording, offer an implantable event recorder.

A TLoC infrequently,(less than once every 2 weeks): offer an implantable event recorder. A Holter monitor should not usually be offered
unless there is evidence of a conduction abnormality on the 12-lead ECG.

*Excludes event recorders that do not perform continuous ECG monitoring (and therefore are not capable of documenting cardiac rhythm at

the moment of TLoC).

When offering a person an implantable event recorder, provide one that has both patient-activated and automatic detection modes. Instruct
the person and their family and/or carer how to operate the device. Advise the person that they should have prompt** follow-up (data
interrogation of the device) after they have any further TLoC.

**The timing of the follow-up is dependent on the storage on the device and the condition of the person.

If the cause remains uncertain or the person has not responded to treatment

Consider PNES or Psychogenic pseudo-syncope if a person has persistent TLoC and if, for
example,

- the nature of the event changes over time
- there are multiple unexplained physical symptoms
- there are unusually prolonged events

Refer for neurological assessment

Advise people who have experienced TLoC to try to record any future events (for example, a video
recording or a detailed witness account of the event) particularly if the diagnosis is unclear or taking
a history is difficult

If, after, further assessment the cause of TLoC remains uncertain or the person has not responded
to treatment, consider other causes of TLoC, including the possibility that more than one pathology
may co-exist, for example Ictal arrythmias

Final Page 29 of 429




1 Introduction

1.1 Clinical Needs Assessment for Transient Loss of

Consciousness

1.1.1 Introduction:

This guideline is about the assessment, diagnosis and specialist referral of adults

and young people (aged 16 and older) who have experienced a blackout (the

medi cal term for this is O0transient | oss of
Transient loss of consciousness (TLoC) is a loss of consciousness with complete

recovery. It is usually spontaneous in onset and may be described by the person as

a Obl ackout 6. ThaC ama(d) syncope uduets dysfunction of the
cardiovascular system, (b) epilepsy - due to dysfunction of the nervous system and

(c) psychogenic seizures - due to dysfunction of the psyche. TLoC is a symptom, not

a disease, the causes of which are varied.

The prevalence and mortality of the various causes of TLoC in England and Wales
were determined. It was recognised that though the population of both England and
Wales had access to the same healthcare system i.e., the National Health Service
(NHS), there were differences in the way this healthcare was delivered to the
population of the respective countries *’. There were 50.1 million inhabitants in
England in 2008, to whom health care was delivered through 152 Primary Care
Trusts, controlled by 10 Strategic Health Authorities. On the other hand, in 2008, the
population of Wales was 2.9 million. Health care to this population was delivered via
14 NHS trusts and 22 local health boards®’.

1.1.2 Sources of Information
The sources of information used to assess the prevalence and mortality of various

causes of TLoC were as follows:

e Hospital Episode Statistics Online from The NHS Information Centre in England**®

(http://www.hesonline.nhs.uk).

e Patient Episode Database for Wales'%
o NHS Directi England and Wales™"*>®
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e ICD -10 Code®*®
« Office of National Statistics'®?
(a) Hospital Episode Statistics (HES):

HES is a record-level data warehouse in the NHS Information Centre. It is the data
source for a wide range of healthcare analysis for the NHS, government and many
other organisations and individuals. Information available is extracted from routine
data flows between healthcare providers and commissioners. The Information

Centre administers the HES Service on behalf of the Secretary of State for Health.
Three main types of datasets are available:

® Admitted patients: these number about 15 million records/year and include
inpatients and day cases. All NHS funded admitted patient care and private care
within NHS hospitals in England, and NHS funded admitted patient care within the

independent sector is included. Data are generated for each financial year.

(i) Outpatient activity: collection of this information started in 2003 and is still

experimental. It generates about 45 million records/year

(iii) Accident and Emergency activity: this is still under development and
generates about 19 million records/year

Each HES record can contain more than 50 pieces of information.

Separate agencies for collection of data exist in Wales, Northern Ireland and
Scotland.

Data available from HES can be analysed in 3 different ways:

() According to the diagnosis i based on the International Classification of

Diseases

(i) According to Opr oc ¢hdtpatients Gndeogo: baSemlpre r at i on

the OPCS 4.4 classification system
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(i) According to Healthcare Resource Group (HRG): which is a group of
clinically similar treatments and care that require similar levels of

healthcare resource
Limitations of the HES record:

(i) Each record is a continuous period of care administered within a particular
consultant speciality at a single hospital provider. If a patient is transferred to another
consultant or to a different provider during an episode of treatment, a new record is
generated. It is estimated that in about 8% of cases, the episode of treatment will
generate more than one record and hence the true number of patients treated

overestimated.

(i) It is also common for a patient to undergo two or more separate episodes of
inpatient treatment during a HES data year. Each episode will result in a separate
record/records, thus overestimating the absolute number of patients being treated

under any category.

(iii) Patients who have not completed an episode at the end of the financial year will
not be counted and so the true number of patient episodes will be underestimated.

(b) Patient Episode Database for Wales:

The Patient Episode Database for Wales (PEDW) contains records of the
inpatient/daycase care received by all patients in NHS Wales hospitals and for some
Welsh residents treated in the other home countries. This database is administered
by Health Solutions Wales, a division of the Velindre NHS Trust, Cardiff.

(c) International Classification of Diseases:

The International Statistical Classification of Diseases and Related Health Problems
10th Revision (ICD-10), in use since 1992, is a coding of diseases and signs,
symptoms, abnormal findings, complaints, social circumstances and external causes
of injury or diseases, as classified by the World Health Organisation (WHO). The
code set allows more than 155,000 different codes and permits tracking of many new
diagnoses and procedures and is a significant expansion on the 17,000 codes

available in ICD-9. It is used in many countries across the world for reporting
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mortality and morbidity statistics. Information about a patient& diagnosis, recorded in
the medical notes by the treating physician is translated into ICD-10 codes by a
clinical coder. This allows comparison of conditions consistently all over the world.

Under the ICD-10 coding, disorder of a system is usually coded by a single letter
followed by 3 or more digits. A decimal point separates the third and fourth digits
(e.g. 106.0 7 rheumatic aortic stenosis). As there are many variations to the four
character code, it is common practice to summarise at the 3 character level (e.g.,
I00-199 i Diseases of the circulatory system). The R0O0-R99 ICD-10 codes are used
for symptoms, signs and abnormal clinical and laboratory findings, not classified

elsewhere.
(d) Office of National Statistics:

Mortality Statistics DR contains details of the deaths registered in England and
Wales, classified by sex and age and by other selected information collected at the
time of registration. Statistics for deaths in previous years are also included to show

recent trends in mortality.
(e) NHS Direct England and NHS Direct Wales

After consensus from the Guideline Development Group, the ICD-10 classification
was used for preparation of this report.

1.1.3 Results

The following ICD-10 codes were used for obtaining further statistics on the
prevalence and mortality of the various causes of TLoC.

Broad Classification:
G00-G99:  For diseases of the nervous system
100-199: For diseases of the circulatory system

R0O0-R99: For symptoms, signs and abnormal clinical and laboratory findings not

classified elsewhere
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F44: Dissociative disorders

Specific codes, within this broad classification, were used to obtain detailed

information about specific causes of TLoC.

R55 Syncope and Collapse: for patients presenting with Vasovagal Syncope or

Syncope where the cause was not known.

G40 Epilepsy : for patients presenting with epilepsy and included the following
specific codes: G40.2: Localisation-related (focal) (partial) symptomatic epilepsy and
epileptic syndromes with complex partial seizures, G40.3: Generalised

idiopathic epilepsy and epileptic syndromes, G40.5: Special epileptic syndromes,
G40.6: Grand mal seizures, unspecified (with or without petit mal), G40.7: petit mal,
unspecified, without grand mal seizures, G40.8: Other epilepsy, G40.9: Epilepsy,

unspecified, R56.8: Other and unspecified conwvulsions, G41: Status Epilepticus

Carotid Sinus Hypersensitivity: G90.0 Disorders of the autonomic nervous system -

Idiopathic peripheral autonomic neuropathy

Orthostatic Hypotension: included other specific codes i.e. G90.3: disorders of the
autonomic nervous system, multisystem degeneration, 195.0: Idiopathic hypotension,
195.1: Hypotension, orthostatic hypotension, 195.2: Hypotension due to drugs

Aortic Stenosis: included the following specific codes: 106.0: Rheumatic aortic
stenosis, 106.2: Rheumatic aortic stenosis with insufficiency, 108.0: Disorders of both
mitral and aortic valves, 108.2: Disorders of both aortic and tricuspid valves, 108.3:
Combined disorders of mitral, aortic and tricuspid valves, 108.8: Other multiple valve
diseases, 135.0: Aortic (valve) stenosis, 135.2: Aortic (valve) stenosis with

insufficiency

LV Dysfunction: included the following specific codes: 125.5 Ischemic

cardiomyopathy, 142.0 Dilated cardiomyopathy, 150.0 Congestive heart failure

Arrhythmias: 144.1 Atrioventricular block, second degree, 144.2 Atrioventricular block,
complete, 145.5 Other specified heart block, 145.8 Other specified conduction
disorders, 145.9 Conduction disorder, unspecified, 145.6 Pre-excitation syndrome,

147.0 Re-entry ventricular arrhythmia, 147.2 Ventricular tachycardia, 147.1
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Supraventricular tachycardia, 148.X Atrial fibrillation and flutter, 149.5 Sick sinus

syndrome

Miscellaneous Group comprising other causes of TLoC: 126.0: Pulmonary embolism
with mention of acute cor pulmonale, 131.9: Disease of pericardium, unspecified,
142.1: Obstructive hypertrophic cardiomyopathy, 142.2: Other hypertrophic

cardiomyopathy, 171.0: Dissection of aorta [any part]

No ICD-10 codes existed for inherited cardiac conditions which could cause TLoC

viz., Long QT syndrome or Brugada Syndrome.

(a) R55 Syncope and Collapse (ICD-10) i Data for England

120000

100000

80000
@ 2002/03
60000 W 2003/04
W 2004/05

40000
B 2005/06

20000

FCE Admissions Emergency

Abbreviations: FCE=Finished Consultant Episode
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Year Finished Admissions | Emergency | Mean Median Mean
Consultant length Episode | Age
Episodes of stay | Duration | (years)
(days) (days)
2005/06 | 103825 82999 78146 3.9 1 67
(¢ 399(y 38.6|(y 40.4/(Z 36
2004/05 | 94486 75850 71311 4.6 1 68
2003/04 | 82773 65986 61982 5.5 2 68
2002/03 | 74576 59851 55651 6.1 2 68
*relative to year 2002/03

In the year 2005-2006, there were a little over 100,000 finished consultant episodes
for R55 Syncope and Collapse in England. A vast majority (82,999; 79.9%) of these
patients presented as an emergency, out of which a majority (78,146; 75.3%) were
admitted. Over the years 2002-2006, there has been a steady increase (about 40%)
in the number of patients presenting with this condition, the number presenting as an
emergency and the number of patients admitted. On the other hand, there has been
a steady decrease in the mean length of stay (6.1 days in 2002-2003, 3.9 days in
2005-2006; a decrease of 36%) and in the median episode duration (2 days in 2002-
2003 to 1 day in 2005-2006) over the same period. Little difference was noted in the

mean age of patients.

35000 T
M F
30000
25000 T~
20000 B [02002-03
M F M| | F
M 2004-05
10000 A B
O 2005-06
5000 A~ B B
O_‘ T T T
15-59 60-74 75+
years years years

Abbreviations: M=Male, F=Female
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Year Finished Consultant Episodes

15-59 years 60-74 years 75 + years

Male Female Male Female Male Female
2005/06 14839 12413 13207 9049 21175 30483

(y 34.0(y 37.0(9y 25./(y 25.0(9 27./(y 24.
2004/05 13032 10461 12397 8716 19321 28376
2003/04 11239 8881 11003 7564 17187 24712
2002/03 9765 7711 9860 6787 15369 22944
*relative to year 2002/03

A further analysis of the data between the years 2002 and 2006 shows that the
increase in patient numbers has been across all age groups and in both sexes, with

the maximum increase being in women in the 15-59 years age group (37.8%).

340000 1

330000 {"

320000 {

1%
310000 O NHS Bed days

300000 {"]

290000 {"]

280000 -

2002-03 2003-04 2004-05 2005-06

The number of bed days used for this condition has decreased over the period 2002-
2006 as a result of the decrease in the mean length of stay and the median episode

duration.
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(b) R55 Syncope and Collapse (ICD 10) i Data for Wales.

6000 -
5000 01995-96
W 1996-97
4000+ 01997-98
01998-99
300017 W 1999-00
@2000-01
@ 2001-02
2000
02003-02
| W 2003-04
10007 B 2004-05
02005-06
0-
Inpatients Emergency
Year Inpatient Emergency Mean
Episodes length of
stay (days)
2005/06 5671 5398 (95.2%) 7.3
(y 36. 2%
2004/05 5361 5174 (96.5%) 7.8
2003/04 5380 5120 (95.2%) 7.3
2002/03 5088 4720 (92.8%) 6.8
2001/02 5177 4777 (92.3%) 6.8
2000/01 5080 4716 (92.8%) 7.2
1999/00 4948 4653 (94.0%) 8.0
1998/99 4481 4381(97.8%) 7.2
1997/98 4170 4093 (98.2%) 8.1
1996-97 3977 3862 (97.1%) 10.5
1995/96 3617 3509 (97.0%) 7.1

* relative to year 1995/96
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Data on the number of inpatient episodes for R55 Syncope and Collapse (ICD 10) in
Wales were available for the years 1995-2006. Similar to the trend observed in
England, there has been a steady increase in the number of patients presenting with
this condition, with an increase of 36.2% when data for 1995-96 is compared to that
of 2005-2006. The proportion of patients with this condition presenting as an
emergency are much higher than in England and has remained much the same,
ranging from 94.0 - 98.2%, between the years 1995 and 2006. Also, there has been
little change in the mean length of stay in the same time period and is more than
twice than that for patients in England with the same condition. Unlike in England,
no data were available on the number of Finished Consultant Episodes, the median

stay duration and the mean age of patients.

Year Finished 18-44 45-64 65-74 75-84 >85
Consultant | years years years years years
Episodes

2005/06 | 5671 738 1130 985 1704 1114
(9 36.2(9y 30.{(y 5.1(918.6(940.585(y49.

2004/05 | 5361 538 1028 966 1754 1075

2003/04 | 5380 682 951 1008 1766 973

2002/03 | 5088 622 1004 1018 1566 878

2001/02 | 5177 674 1039 1004 1618 842

2000/01 | 5080 716 1052 1001 1515 796

1999/00 | 4948 626 937 978 1585 822

1998/99 | 4481 518 804 962 1418 779

1997/98 | 4170 514 830 881 1256 689

1996-97 | 3977 520 817 821 1215 604

1995/96 | 3617 511 727 802 1014 563

* relative to year 1995/96
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Unlike the data available for England, more detailed age-specific data were available
for Wales. These data show that the number of patients presenting with R55
Syncope and Collapse (ICD 10) has increased across all age groups between years

1995 and 2006, with the largest increase being among females over 85 years of age.

NHS bed days

450001

40000+

35000+

30000+

250001771

AW
1

20000+

1500017]

100007]

AW
1

5000+

1995- 1996- 1997- 1998- 1999- 2000- 2001- 2002- 2003- 2004- 2005-
9% 97 98 99 00 01 02 03 04 05 06

In contrast to the situation in England, the number of NHS bed days used in Wales

for this condition has not shown any significant decrease between the years 1995
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and 2006. This is because the number of patients with this condition has increased

over the same time period without a significant decrease in the mean length of stay.

(c) G407 Epilepsy (ICD-10) Data for England

60000
@ 2002/03
W 2003/04
W 2004/05
@ 2005/06
FCE Admissions Emergency
Abbreviations: FCE=Finished Consultant Episode * relative to 2002/03
Year Finished Admissions | Emergency | Mean Median Mean
Consultant length of | Episode | Age
Episodes stay Duration | (years)
(days) (days)
2005/06 | 50112 39871 34226 5.0 1 42
(915.29(913.3%(915.89(212. 3
2004/05 | 45811 36984 31722 55 1 41
2003/04 | 43453 35327 29989 55 2 41
2002/03 | 42473 34580 28818 5.7 2 40

The absolute number of patients presenting with all forms of epilepsy is roughly half

that of R-55 Syncope and collapse, but shows a similar trend, in that there has been

a steady increase in patient numbers, patients presenting as an emergency and the

number of patients admitted between the years 2002 and 2006. The percentage

increase is smaller than for R-55 Syncope and collapse.
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Similar to R55 syncope and collapse, the mean length of stay has decreased by
12.3% (from 5.7 days to 5.0 days) and so has the median episode duration (from 2

days to 1 day). The mean age of patients with epilepsy is much lower (42 years

16000
14000 4 Abbreviations: M=Male, F=Female
12000
10000
0 2002-03
8000 W 2003-04
B 2004-05
6000
I 2005-06
4000 -
2000
O .
15-59 60-74 75+ years
years years

versus 67 years) than patients with R55 Syncope and Collapse. There has been a
slight increase in the mean age of the patients with epilepsy over the corresponding
period from 40 years to 42 years.

Finished Consultant Episodes

Year Finished Consultant Episodes

15-59 years 60-74 years 75 + years

Male Female | Male Female | Male Female
2005/06 | 15090 11689 3829 3006 2984 3836

(915.((918.|(y15.|(9y20.|(9y16.[(913.
2004/05 | 13682 10809 3478 2790 2617 3541
2003/04 | 12785 10076 3251 2510 2419 3462
2002/03 | 12088 9531 3230 2403 2502 3320

*relative to 2002/03

Similar to R55 Syncope and Collapse, there has been an increase in patients
presenting with epilepsy across all age groups and for both sexes. However, the

magnitude of this increase is less so for patients presenting with epilepsy.
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Similar to the trend observed with R55 Syncope and Collapse, overall, between the

years 2002 and 2006, there has been a downward trend in the number of NHS bed

days, driven by the decrease in the mean length of stay and the median episode

duration.
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(d) G40 Epilepsy and R56.8 Other and unspecified convulsions (ICD-10) i data for

Wales

Year Number Emergency Mean

admitted length of
stay (days)
2005/06 3190 2984 54
(9 15.5%)[(y 13.6%)|((Z29.2%

2004/05 2949 2793 5.9

2003/04 3062 2891 6.0

2002/03 2940 2820 6.2

2001/02 3231 3056 5.8

2000/01 3026 2882 5.8

1999/00 2993 2882 6.5

1998/99 3020 2912 51

1997/98 2909 2800 54

1996-97 2693 2568 6.2

1995-96 2696 2578 59
Year Finished 18-44 45-64 65-74 75-84 >85

Consultant years years years years years
Episodes
2005/06 | 3190 1369 865 380 401 175
(g 11.0(y 33[(¥y .1 (y 12](y 32

2004/05 | 2949 1257 790 340 400 162
2003/04 | 3062 1233 865 391 408 165
2002/03 | 2940 1238 763 388 401 150
2001/02 | 3231 1448 816 395 425 147
2000/01 | 3026 1323 771 387 423 122
1999/00 | 2993 1334 720 446 372 121
1998/99 | 3020 1351 770 390 385 124
1997/98 | 2909 1292 753 393 344 127
1996-97 | 2693 1195 683 372 351 92
1995/96 | 2696 1212 659 353 353 119
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Inpatient data for Wales was available for the last 10 years i.e. between 1995 and
2006. Similar to the situation in England, there has been an increase in the number
of patients admitted with epilepsy during this period. A vast majority attended as an
Emergency. The increases have been maximum in the 45-64 and >85 years age

group.
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Overall, there has been an increase in the number of NHS bed days used by this
condition over the period 1995-2006. This is because of a small decrease in the
mean length of stay offset by the increase in the number diagnosed with epilepsy.

(e) F44 Dissociative disorders (ICD 10) i Data for England

Data on dissociative disorders, which includes patients diagnosed with psychogenic

blackouts, was available only for England.

Year Finished Admissions | Emergency | Mean Median Mean
Consultant length Episode | Age
Episodes of stay | Duration | (years)

(days) (days)

2005/06 | 1013 827 514 18.1 8 47

2004/05 | 1010 824 579 224 9 a7

2003/04 | 958 797 516 21.6 8 48

2002/03 | 1046 882 532 23.2 9 a7
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Year Finished Consultant Episodes

15-59 years 60-74 years 75 + years

Male Female Male Female Male Female
2005/06 179 439 50 50 74 139
2004/05 191 475 58 60 57 126
2003/04 184 389 42 48 87 129
2002/03 192 452 39 63 91 120

The number of Finished Consultant Episodes, the number admitted and the number
presenting as an emergency has shown a marginal decrease between the years
2002 and 2006. Though the mean length of stay has decreased from 23.2 days to
18.1 days, it still remains high and higher than those for either R55 Syncope and
Collapse or G40 Epilepsy. Neither the median episode duration nor the mean age
has shown a significant change during this period. A disproportionately large

percentage of patients with this condition in the 15-59 year age group are females.

18000

2002-03 2003-04 2004-05

2005-06

The number of NHS bed days used by this condition has decreased when data for
2005-06 are compared with those from 2002-03.
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(f) Mortality data for England and Wales (from the Office of National Statistics):

Comparative mortality data for England and Wales for the three conditions were
obtained from the Office of National Statistics. Deaths in patients under 19 years of
age were excluded. Consistent data for ICD-10 R55 Syncope and Collapse were not
available. Hence, data for ICD-10 R50-69 (General symptoms and signs) are given.

Year Total number of ICD R50-69 | R55 G40 F44
deaths (all causes)
2006 496696 9462 No data 873 2
(1.9%) (0.18%) (0.0004%)
2005 507106 10131 (2.0%) | 1 913 5 (0.001%)
(0.0002%) | (0.18%)
2004 506934 10180 (2.0%) | 1 849 8 (0.002%)
(0.0002%) | (0.12%)
2003 532422 11613 (2.2%) | 1 942 6 (0.001%)
(0.0002%) | (0.18%)
2002 527807 11855 (2.3%) | No data 802 2
(0.15%) (0.0004%)

The above table shows that the total number of deaths in patients over 19 years, due
to any cause, has remained roughly the same at around 500,000 per year between
the years 2002 and 2006. The absolute number of deaths due to R55 Syncope and
Collapse and F44 Dissociative Disorders is low and in single digits. Deaths due to
G40 Epilepsy are higher than in the other two categories and have roughly remained
the same during 2002 and 2006, barring 2004.

NHS Direct

NHS Direct provides 24-hour health care advice to people in the UK. The

organisation, which started in 1997, has grown and changed since its launch, most

noticeably since 2004. Its mission statement is do provide information and advice

about health, illness and health services, to enable patients to make decisions about

their healthcare and that of their families
use NHS Direct every month. Services are delivered via telephone, through their

website and also through the NHS Direct digital television services.
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Data were sought in April 2008, under the Freedom of Information Act 2000, from
NHS Direct England and NHS Direct Wales about the number of people accessing

their service, in the | ast 5 years, for symp
Information obtained from these two organisations differed and is detailed below.

NHS Direct England:

I nformation ondoaé¢pi 6épsynd i wgd® awai |l abl e as
not fit into their algorithm. Though information for the last 5 years was sought, prior

to January 2006, different regions making up NHS Direct England were using

different versions of the database and so the results could not be collated and made

available. Also, information only about the number of telephone calls received every

month between January 2006 and May 2008 was available. Information on the

number of people accessing their website or using the digital television services was
unavail able. We were alsonnfoéepvatlamprgad nei t

the top 35 search subjects.

The mean number of telephone calls per month
January 2006 and May 2008 was 1099 + 121.5 (range: 903-1450) and was nearly
twice that received for 0®239).1epsyd (510 N 49

1200 ;

1000 ;

800 1

Number of
telephone
calls per month

600 1

400 1

200

Fainting Epilepsy/Seizure

The outcome of these telephone washbslfolows:or bot
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OFaintingo

Misc [12.8%
7 Percentage distribution
Self Care 1 14.2% of calls /month for
. ] ofaintingo
PCS Routine 19.7%
PCS Same Day | 17.0%
PCS Urgent | 1 16.3%
AGE 0 17.5%
999 | J21.3%

0.0% 10.0% 20.0% 30.0%

linSpatientscal | ing the service for 6faintingé

Direct and taken to the nearest Accident and Emergency Department. In these
cases, NHS Direct made the 099906 call
attend their nearest Accident and Emergency Department. Roughly 1 in 6 patients
(16.3% and 17.0%) were asked to see their General Practitioner either urgently or on
the same day (Primary Care Service Urgent, Primary Care Service Same Day). One
in 10 patients were advised to seek a routine appointment from their General
Practitioner. Self care advice involved getting lots of rest, elevating a bruised ankle,
applying ice packs etc. with the caveat that if there was no improvement; patients
could call NHS Direct back or see their General Practitioner. discellaneousé
covered a multitude of options e.g. seek pharmacy advice, attend the nearest walk-in

centre etc.
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OEpil epsyod:

Misc []2.3%
Self Care []2.1%

PCS Routine 9.5%

X Percentage distribution of
PCS Same Day _ 136.2% | .41 1 s/ mo rptshy
PCS Urgent | 26.6%
A&E 9.3%

999 13.9%

0.0% 10.0% 20.0% 30.0% 40.0%

When compared to patients callinccgsmaler sympt o
percentage of patients were dispatched an ambulance by NHS Direct, by calling

69996, f or sy mpCoavarsely,ahighérerpgortion pfpatiénts were

asked to attend their Primary Care Service provider i.e. General Practitioner, either

urgently or on the same day.

NHS Direct Wales:
Two types of data were available from NHS Direct Wales in response to the same

query.
(a) Telephone Calls:

Information on telephone calls made to the service between the years 2002 and

2007, for symptoms of amfdaioretpi hgepsyod®f aviemtei my 3
former two terms were combined for analysis as they dealt with people presenting

with similar symptoms. As expected, the absolute number of calls for these

symptoms was lower in Wales because of the smaller population base.
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OFaintingd:

Year 999 A&E PCS PCS PCS Self Misc
Urgent Same Routine | care
Day
2002-03 78 36 30 155 29 24 26
(n=373) | (20.9%) (9.7%) (8.0%) (41.6%) (7.8%) (6.4%) (7.0%)
2003-04 100 58 15 177 20 17 16
(n=405) | (24.7%) (14.3%) (3.7%) (43.7%) (4.9%) (4.1%) (3.9%)
2004-05 100 55 58 95 24 16 17
(n=365) | (27.3%) (15%) (15.8%) (26%) (6.5%) (4.3%) (4.6%)
2005-06 72 74 140 69 33 42 6
(n=436) | (16.5%) (16.9%) (32.1%) (15.8%) (7.5%) (9.6%) (1.3%)
2006-07 94 82 139 89 44 40 22
(n=510) | (18.4%) (16%) (27.2%) (17.4%) (8.6%) (7.8%) (4.3%)
There has been a 27% increase in the number of patients accessing the service for
symptoms of o6faintingd between the years 200

NHS Di

rect

cal

| ed

609996

and

senttowmanspatmb ul anc

the patient to the nearest Accident and Emergency Department. This figure is similar

to that seen in England. The number of patients advised to attend the accident and

Emergency Department has remained much the same since 2002-03. There has

been an increase in the number of patients asked to see their General Practitioner

urgently from 8.0% in 2002 to 27.2% in 2006-07 and a corresponding decrease in

the number of patients asked to see their General Practitioner on the same day

(41.6% to 17.4%). The reason for this change is not known.
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OEpil epsyod:

Year 999 A&E PCS PCS PCS Self Misc
Urgent Same Routine care
Day

2002-03 6 2 4 12 1 0 2
(n=27) (22.2%) (7.4%) (18.2%) (54.5%) (4.6%) (7.4%)
2003-04 7 1 2 17 0 0 1
(n=28) (25%) (3.6%) (7.1%) (60.7%) (3.6%)
2004-05 9 0 7 15 1 0 3
(n=35) (25.7%) (20.0%) (42.8%) (2.9%) (8.6%)
2005-06 9 4 12 10 0 1 1
(n=37) (24.3%) (10.8%) (32.4%) (17.2%) (2.7%) (2.7%)
2006-07 1 3 7 11 2 0 2
(n=26) (3.9%) (11.5%) (26.9%) (42.3%) (7.7%) (7.7%)

Once again, the absolute and relative numbers of patients accessing the service was

lower than in England. In contrast to the practice in England, a larger proportion of
wi t h sy mptdspagched dn amdbelancelbg NHS Wéaleswe r e
by cal | i ngincorfr@otdthe pradtice m England, a larger proportion of

patients

patients were asked to see their General Practitioner the same day.

(b) Access to the website:

Limited information was available on this topic as the website was relaunched in
February 2007. Only statistics for the financial years 2006-2007 and 2007-2008 were

available and as are follows.
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Number of people accessing the website
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The Digital TV access was not available in Wales as it was a NHS Direct England

only initiative.
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1.2  Context Definitions and Approach of the guideline
Context:

Transient loss of Consciousness (TLoC) is very common, it affects up to half of us at
some point in our lives. TLoC may be defined as a spontaneous, transient, complete
loss of consciousness with complete recovery. It is often described by patients as a
dlackouta There are a number of potential causes: including cardiovascular
disorders, which are probably the most common, neurological conditions such as

epilepsy, and psychological symptoms.

The diagnosis of the underlying cause is often inaccurate, inefficient, and delayed.
Misdiagnosis is common, for instance 20-30% of people with epilepsy have an
underlying cardiac cause®! and this is despite inappropriate and excessive tests
being performed on many patients; nevertheless patients are often discharged

without any clear diagnosis.

Approach:

Our approach was to produce a guideline in the form of an algorithm, pointing
clinicians, and patients, towards those areas where guidance already exists such as

epilepsy, and filling gaps where guidance is lacking.

1.3 Aim of the guideline

148,151 £alls'™® and cardiac

There are a number of existing guidelines, for epilepsy
arrhythmias®*; which all relate to TLoC, but there is no guideline which addresses
the initial assessment and management of patients who blackout. As such patients
may come under the care of a range of clinicians, the lack of a clear pathway

contributes to their misdiagnosis, and inappropriate treatment, as described above.

This guideline aims to define the appropriate pathways for the initial assessment of
these patients, and so to derive the correct underlying diagnosis quickly, efficiently,

and cost-effectively, and tailor the management plan to suit their true diagnosis.
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1.4 How the guideline is set out

Unlike most NICE guidelines, this guideline does not address a condition, but a

symptom. It suggests a pathway to follow to determine the cause oftheper sond s
TLoC, advice on appropriate management until a diagnosis is made and to ensure

that the correct referral is made. An algorithm based on this pathway can be found

in Chapter 2.

The clinical content of this guideline is in two sections. The first section in Chapters
3 and 4 addresses the initial assessment following TLoC. This provides guidance on
determining the cause of TLoC, use of ECG and therefore the appropriate pathway.

Generally, the cause of TLoC will be one of the following:
1. Uncomplicated faint or situational syncope

2. Orthostatic hypotension

3. Dysfunction of the nervous system (epilepsy)
4. Dysfunction of the cardiovascular system (syncope),
5. Dysfunction of the psyche (psychogenic seizures)

Whenthep e r s dLo@ is judged to be an uncomplicated faint or caused by
orthostatic hypotension and no further therapy is required, advice on management is
given in these chapters. As there is an existing NICE guideline on epilepsy™*
(CG20 currently being updated*®), no further guidance is provided in this document
ifthep e r s dLLO is judged to have a neurological cause. This guideline also
does not address the assessment and management of psychogenic seizures and
there is currently no NICE guidance on this topic. Therefore, the second section of
the guideline, Chapters 5 and 6, addresses in detail only assessment and further

testing in people for whom the event is judged to have a cardiovascular cause.

The guideline also provides advice on the information needs of people who have
TLoC. The recommendations were written by GDG consensus and therefore there
is not an evidence chapter. Further information regarding the development of these

recommendations is in Chapter 2 section 5.
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1.5 Scope

Transient loss of consciousness (TLoC) is a loss of consciousness with complete
recovery. It is usually spontaneous in onset and may be described by the person as

a OoObl ackout 6.

The recommendations in this guideline cover the assessment, diagnosis and
specialist referral of adults and young people (aged 16 and older) who have

experienced a blackout (transient loss of consciousness).

It does not specifically cover:

children aged younger than 16 years

e people who have had a physical injury, such as head injury or major trauma,

before experiencing a blackout
e people who have collapsed without loss of consciousness

e people who have experienced prolonged loss of consciousness without recovery,

which may be described as a coma.

The guideline covers the initial management of people who have experienced TLoC
within any setting in which NHS care is received and further diagnostic investigations
within secondary care, including specialist blackout clinics, but does not address

treatment in secondary care following diagnosis.

The full scope can be found in Appendix A
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1.6  Responsibility and support for guideline development

1.6.1 National Clinical Guideline Centre - Acute and Chronic Conditions

Until April 2009, this guideline was developed by the National Collaborating Centre
for Nursing and Supportive Care (NCC-NSC). The Royal College of Nursing acted
as the host organisation. In April 2009, the NCC-NSC merged with three other
collaborating centres. From this point, this guideline was developed in the National
Clinical Guideline Centre for Acute and Chronic Conditions (NCGC-ACC) and based
in the Royal College of Physicians. This guideline will therefore be published by the
NCGC-ACC. All funding for the guideline was from the National Institute for Health

and Clinical Excellence. A review is scheduled for [add when published]

1.6.2 Technical Team

The technical team had the responsibility for this guideline throughout its
development. They were responsible for preparing information for the Guideline
Development Group (GDG), for drafting the guideline and for responding to
consultation comments. The technical team working on this guideline consisted of
the:

e Guideline lead
who is a senior member of the Centre who has overall responsibility for
the guideline
e Information scientist
who searched the bibliographic databases for evidence to answer the
questions posed by the GDG
e Reviewer
who appraised the literature and abstracted and distilled the relevant
evidence for the GDG
e Health economist
who reviewed the economic evidence, constructed economic models in
selected areas and assisted the GDG in considering cost-effectiveness
e Project manager
who was responsible for organising and planning the development, for

meetings and minutes and for liaising with NICE and external bodies
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e Chair
who was responsible for chairing and facilitating the working of the
GDG meetings

The members of the technical team attended the GDG meetings and participated in
them. The team also met during the development of the guideline to review progress

and plan work.

1.6.3 GDG Membership

Both the Chairman and the GDG were recruited following open advertising and

application as detailed in the NICE Guidelines Manual**®

http://www.nice.org.uk/aboutnice/howwework/developingniceclinicalguidelines/clinica

Iguidelinedevelopmentmethods/clinical guideline development methods.jsp

A Chairman was chosen for the group and his primary role was to facilitate and chair

the GDG meetings.

Guideline Development Groups (GDGs) are working groups consisting of a range of
members with the experience and expertise needed to address the scope of the
guideline. Applications for GDG members were invited from the public and relevant
stakeholder organisations which were sent the draft scope of the guideline with some
guidance on the expertise needed. Two patient representatives and nine healthcare
professionals were invited to join the GDG.

Each member of the GDG served as an individual expert in their own right and not

as a representative of their organisation.

In accordance withthisgui dance from NI CE, asktsivere&6DG membe
recorded on a standard declaration form that covered consultancies, fee-paid work,
share-holdings, fellowships, and support from the healthcare industry. Details of

these can be seen in Appendix B

Final Page 59 of 429


http://www.nice.org.uk/aboutnice/howwework/developingniceclinicalguidelines/clinicalguidelinedevelopmentmethods/clinical_guideline_development_methods.jsp
http://www.nice.org.uk/aboutnice/howwework/developingniceclinicalguidelines/clinicalguidelinedevelopmentmethods/clinical_guideline_development_methods.jsp

The names of GDG members are listed below.

Dr. Paul Cooper (Chairman)
Consultant Neurologist, Salford Royal Hospital (Hope Hospital)

Dr. Robin Beal
Consultant in Emergency Medicine, St Ma r yHoOspital, Newport, Isle of Wight

Dr. Mary Braine
Lecturer, School of Nursing & Midwifery, University of Salford

Ms. Julie Fear

Patient/Carer Representative

Ms. Melesina Goodwin

Epilepsy Specialist Nurse, Northampton General Hospital

Dr. Richard Griunewald

Consultant Neurologist, Royal Hallamshire Hospital

Ms. Paddy Jelen (from December 2008)

Patient/Carer Representative

Dr Fiona Jewkes (Resigned June 2008)
General Practitioner, Wiltshire

Mr. John Pawelec
Paramedic Clinical Tutor, Yorkshire Ambulance Service NHS Trust

Dr. Sanjiv Petkar
Cardiologist, Hull and East Riding of Yorkshire NHS Trust

Dr. David Pitcher

Consultant Cardiologist, Worcestershire Royal Hospital

Ms. Alison Pottle

Cardiology Nurse Consultant, Harefield Hospital
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Dr. Greg Rogers
General Practitioner and GP with a Special Interest in Epilepsy [GPwSI] for Eastern

and Coastal Kent Primary Care Trust.

Mr. Garry Swann
Emergency Care Nurse Consultant, Heart of England Foundation Trust in

Birmingham

Social and Clinical Lead (Urgent Care), West Midlands Strategic Heath Authority

Technical Team
Dr. lan Bullock (Guideline Lead)

Chief Operating Officer, NCGC

Ms. Sarah Davis
Health Economic Lead, NCGC

Mr. Paul Miller
Senior Information Scientist

Ms. Emma Nawrocki
Project Co-ordinator

Ms. Nancy Turnbull
Project Manager, NCGC

Dr. Maggie Westby (Reviewer)
Clinical Effectiveness Lead, NCGC
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2 Methods

2.1 Introduction

This chapter sets out in detail the methods used to generate the recommendations
for clinical practice that are presented in the subsequent chapters of this guideline.
The methods are in accordance wlhdghideinesos e s et
manual 6. January 2009. London: Nati onal I ns

Excellence®®. Available from: www.nice.org.uk/quidelinesmanual. How NICE clinical

guidelines are developed: an overview for stakeholders, the public and the NHS

describes how organisations can become involved in the development of a guideline.

2.2 Developing key clinical questions (KCQs)

The first step in the development of the guideline was to refine the guideline scope
into a series of key clinical questions (KCQs). These KCQs formed the starting point
for the subsequent reviews and as a guide to facilitate the development of

recommendations by the Guideline Development Group (GDG).

The KCQs were developed by the GDG with assistance from the technical team.

The KCQs were refined into specific evidence-based questions (EBQs), which were

in turn developed into review protocols. These specified the study design,

popul ation, interventions, comparisons and o
reviews, and population, index tests, reference standard and target condition for

reviews of diagnostic test accuracy. The protocols also indicated a-priori how studies

would be combined, and which sensitivity and subgroup analyses should be carried

out. The protocols formed the basis of the literature searching, appraisal and

synthesis; general features of the protocols are given in section 1.4, with more detail

given in the clinical effectiveness chapters of the guideline.

The full list of KCQs identified is listed in Appendix C1. The technical team, in liaison
with the GDG, identified those KCQs where a full literature search and critical

appraisal were essential.
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2.3  Literature search strategy

All searches were conducted on the following databases: Medline (OVID), Embase
(OVID), Cinahl (EBSCO) and the Cochrane Library unless otherwise noted below.
Selected searches were also conducted on Psycinfo (Silverplatter/OVID). No date

restrictions were applied to searches; dates searched were as follows:

Database | Date searched from
Medline 1950
Embase 1980
Cinahl 1982
Psycinfo 1970

Search filters were applied where appropriate, including filters for randomised
controlled trials (RCT) and systematic reviews (SR). The RCT filter used was based
on that recommended by Cochrane?. An exclusions filter was designed to remove

irrelevant results such as letters and editorials.

The complete search strategies are reproduced in Appendix C2. Note that the
searches make use of controlled vocabulary which varies between databases and
between search interfaces. Amendments were made where necessary in order to

take these variations into account.

Where possible, searches were restricted to articles written in English. All searches
were updated on November 2™ 2009. However, some additional papers published
post-consultation by stakeholders were included because they affected the

recommendations.

Hand searching was not undertaken by the NCC-NSC following NICE advice that
exhaustive searching on every guideline review topic is not practical**®. Reference

lists of articles were checked for further articles of potential relevance.
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2.4  How the evidence was reviewed and synthesized
2.4.1 Identifying the evidence

2.4.1.1  Selection criteria: general

The following general selection criteria were applied to studies to determine their

suitability for inclusion in the reviews:

For reviews of diagnostic test accuracy, the cross sectional study was to be the
primary study design. Studies were to be included if diagnoses obtained using a new
(index) test were compared with O0truebod
standard, with both tests being carried out in the same patients. Case control studies
were to be considered only in the absence of cross sectional studies. For
intervention studies, the randomised trial (RCT) and quasi randomised trial (e.g.

allocation by alternation, date of birth, etc) were to be the primary trial designs.

Studies were to be excluded if there were fewer than 20 patients in each arm for
comparative studies and if there were fewer than 20 patients overall for non-
comparative studies. Initially, we did not restrict the size of the studies of diagnostic
test accuracy.

For all reviews, participants were to be adults (16 years and older), who had had

TLOC, defined as a loss of consciousness with complete recovery.

Reviews of diagnostic test accuracy are sensitive to the population and these were
carefully defined in the review protocols, taking into account prior tests the patients
had received and the suspected cause of TLoC.

In some diagnostic reviews, the reference standard was the same as the index test
and the reviews reported the diagnostic yield, i.e. the proportion with a diagnosis
using the test. Otherwise the outcomes to be recorded were sensitivity, specificity,
positive predictive value, negative predictive value, likelihood ratio, diagnostic odds
ratio, pre- and post-test probabilities. These were to be calculated from raw data,

and occasionally raw data were back-calculated from the test accuracy statistics.
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2.4.1.2  Sifting process and data extraction

Once the search had been completed, the following sifting process took place:

e 1st sift: One reviewer sifted the title/abstract for articles that potentially met the
selection criteria and some of these were checked by a second reviewer.

e 2nd sift: Full papers were ordered that appeared relevant and eligible or where
relevance/eligibility was not clear from the abstract.

e 3rd sift: Full papers were appraised that meet eligibility criteria. Generally, one
reviewer appraised the papers using an inclusion criteria form, and this was

checked, where there was doubt, by a second reviewer.

Once individual papers were retrieved, the articles were checked for methodological

rigour (see below), applicability to the UK and clinical significance.

Data from included studies were extracted by one reviewer for each review, and
much of the extraction was checked by a second reviewer, and entered into a

Microsoft Access database that had been especially designed for the guideline.

2.4.2 Critical appraisal of the evidence

The methodological quality of studies was examined for all reviews.

2.4.2.1 Randomised trials of interventions

For RCTs of interventions, the following factors were considered in assessing the
potential for bias. Further details are given in the NICE Guidelines Manual and the
Cochrane Handbook for Systematic Reviews of Interventions (http://www.cochrane-
handbook.org) :

e Method of generation of the randomisation sequence:

¢ Allocation concealment at randomisation

e Baseline comparability of treatment groups for relevant risk factors

e Patients stated to be blinded, especially for comparisons with placebo
e QOutcome assessor stated to be blinded

e Loss to follow up for each outcome
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— Studies with at least 20% of data missing from any group were to be
considered to be potentially biased, more so if there is a differential drop out
from any one group or if the missing data is known to be significantly different
from the remaining data

— Those with moderate loss to follow up (20 to 50%) were to be considered in
sensitivity analyses

— Those with 50% or more patients missing from any one group were to be
regarded as flawed and not analysed further (but would be included in the
review)

e Early stopping of a trial on the basis of positive interim results

2.4.2.2 Non-randomised studies

For non-randomised studies, the following factors were considered in assessing the
potential for bias; further details are given in The Cochrane Handbook for Systematic
Reviews of Interventions (http:/AMww.cochrane-handbook.org/ : Box 13.1.a: Some
types of non-randomised study design used for evaluating the effects of

interventions).

e Selection bias:
— Account is taken of the confounding factors, either by design (e.g. matching or
restriction to particular subgroups) or by methods of analysis
e Prospectiveness

e No loss to follow up (see RCTS)

2.4.2.3  Studies of diagnostic test accuracy

For studies of diagnostic test accuracy, the study quality was assessed using a
modi fied version 28 f wihteh 6eQdJcAD AiStoedrim osdct oorred  a s

0 u n c .ITeedotloiving factors were considered in assessing the potential for bias:

e Representative spectrum: whether or not the patients had TLoC and were
representative of the population of the review.
— Studies that recruited a group of healthy controls and a group known to have

the target disorder were coded as 6nod on
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e Clear description of selection criteria

¢ Reference standard likely to classify the target condition correctly

e Acceptable delay between tests: period between the reference standard and the
index test was short enough to be reasonably sure that the target condition did not

change between the 2 tests.

An overall assessment for each study was given of ++ (good), + (acceptable, with

some reservations) and 7 (unacceptable)

2.4.3 Data synthesis

2.43.1 Reviews of interventions

Meta-analysis of similar intervention trials was carried out, where appropriate, using
The Cochr ane Candysisssbftovarea ReviewrM@rsager (Version 5).

Studies were combined if they had similar PICO characteristics.

Trials were pooled using a fixed effects model and plotted on forest plots. Where
there was significant heterogeneity, a random effects model was used as a
sensitivity analysis.

For dichotomous studies, intention to treat analyses (including all participants
according to their assigned groups) were used, when reported by the study authors,
and failing that, available case analyses (all those reporting an outcome) as reported
by the authors. When there were incomplete data reported (more than 20% missing
in any one group), we carried out sensitivity analyses, excluding these studies.

Outcomes were summarised for dichotomous data using relative risks.

Heterogeneity between trials was assessed by visual inspection of forest plots,
noting where there was poor overlap of horizontal lines, and by using statistical
measures: the 6 test for heterogeneity and the level of inconsistency, 1” (I2: f'l'( G
df )2] X 1068%, where df is the degrees of freedom). We considered that there was
heterogeneity if the p-value (heterogeneity) was less than 0.1 and/or I’ is greater
than 50%. Any heterogeneity was explored further, either in sensitivity analyses for
items of methodological quality (see below) or using subgroup analyses (see the

review protocols), and unexplained heterogeneous results were not used as the
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basis for recommendations; unexplained heterogeneous results were summarised

using a random effects model.

Sensitivity analyses were carried out to investigate assumptions within the analyses.
These included the following:

e Methodological quality

e Other features specific to each review.

In terms of methodological quality, we paid particular attention to allocation
concealment and loss to follow-up (missing data). We did not include studies with
more than 50% loss to follow-up in the analyses. Otherwise we carried out sensitivity
analyses on studies that had between 20 and 50% withdrawals or protocol

deviations in any group (thatwer e el i minated from the studyd

2.4.3.2  Studies of diagnostic test accuracy

For diagnostic test accuracy studies, 2 by 2 tables (positive and negative results for
the index test versus positive and negative results for the reference standard) were
constructed from raw data, which allowed calculation of sensitivity, specificity,
positive predictive value, negative predictive value, likelihood ratio, diagnostic odds
ratio, pre- and post-test probabilities. Calculations were done within the Access
database, and Review Manager (version 5) was also used for the calculation of
sensitivity and specificity and the representation of these in both forest plots and the
receiver operating characteristic (ROC) space.

In some of the initial assessment reviews, we reported the likelihood ratio in forest
plots. A good test was considered to be one for which the positive likelihood ratio
was more than 5 or the negative likelihood ratio was less than 0.2. A strong test was
considered to be one in which the likelihood ratios were more than 10 or less than
0.1, and for which the confidence interval did not cross 1. Heterogeneity was

examined visually.

In other reviews, sensitivity and specificity pairs were reported in both forest plots
and receiver operator characteristic (ROC) space, which plots sensitivity versus (1-

specificity). The latter plot is normally used when diagnostic test accuracy studies
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explore the effect of different cut-off thresholds on sensitivity and specificity. A
summary ROC curve is obtained by fitting a regression curve to pairs of sensitivity
and specificity. The summary ROC curve and the area under it present a global
summary of test performance and show the trade off between sensitivity and
specificity. A symmetric, shoulder like ROC curve suggests that variability in the
thresholds used could, in part, explain variability in study results. Weighted analyses
are provided (by sample size). A good test is considered to be one in which the
summary ROC curve is close to the 100% sensitivity, 100% specificity point.
Heterogeneity is represented on a ROC curve by vertical displacements around the

ROC curve, and this is examined in subgroup analyses.

It might be expected that for a single threshold, such as tilt positive / tilt negative, that
the sensitivity-specificity pairs would be similar. However, in some reviews, the index
tests have different thresholds because of different definitions, and a more
meaningful approach is to summarise the joint distribution of sensitivity and
specificity using the summary ROC curve. Unlike a traditional ROC plot that explores
the effect of varying thresholds on sensitivity and specificity in a single study, each
data point in the summary ROC space represents a separate study.

Heterogeneity was not calculated, but was assessed visually for the spread around
the summary ROC curve.

In the ambulatory ECG reviews, the diagnostic yield was reported as a proportion.
For many of the studies, the proportion was close to 0 or 1, and for these outcomes it
was necessary to calculate asymmetric confidence intervals, rather than using a
simple formula for the standard error. We calculated asymmetric confidence intervals
for all outcomes and devised graphs to report the proportion with its confidence
interval, similar in appearance to forest plots. Any heterogeneity was assessed by

inspecting the overlap of confidence intervals.
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2.4.4 Grading evidence: intervention studies

The GRADE’ scheme for intervention studies'® was used to assess the quality of the
evidence for each outcome using the approach described below, and evidence
summaries across all outcomes were produced. In practice, the two intervention
reviews consisted entirely of RCTs, and this is reflected in the discussion below. We
note that the intervention reviews were conducted simply to aid interpretation of the
diagnostic evidence on specialist assessment tests and not to inform treatment

recommendations.

According to the GRADE scheme, evidence is classified as high, moderate, low or

very low:

e High: further research is very unlikely to change our confidence in the estimate of
effect

¢ Moderate: further research is likely to have an important impact on our confidence
in the estimate of effect and may change the estimate

e Low: further research is very likely to have an important impact on our confidence
in the estimate of effect and is likely to change the estimate

e Very low: any estimate of effect is very uncertain.

The following procedure was adopted when using GRADE: an initial quality rating

was assigned, based on the study design, for example, RCTs started as high and

observational studies as low.

This rating was up- or down-graded according to specified criteria: study limitations,
inconsistency, indirectness, imprecision and reporting bias. These criteria are
detailed below. Criteria were given a downgrade mark of i 1 or i 2 depending on the

severity of the limitations.

The downgrade/upgrade marks were then summed and the quality rating revised.
For example, a decrease of i2 pointsfor an RCT woul d resul't

Wherever possible, reasoning was explained for the downgrade marks.
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2.4.4.1 Risk of bias

Risk of bias is assessed against standard criteria, depending on the study design.
For randomised trials, we took into account: the adequacy of allocation concealment;
blinding of participants and outcome assessors for comparisons and outcomes
susceptible to bias; attrition (missing data); baseline comparability and early
stopping. A downgrade mark of 1 1 was given for inadequate or unclear allocation
concealment and for a loss to follow-up of more than 20% in any one group or
overall. Studies with more than 50% missing data were excluded from the analysis
unless they were the only study, in which case they were given a downgrade mark of
T 2. If the evidence was a meta-analysis, we took into consideration the proportion
and weighting of higher risk studies, and in some instances carried out sensitivity
analyses disregarding these studies and giving a separate rating for the new meta-

analysis.

2.4.4.2 Inconsistency

When several studies have widely differing estimates of treatment effect
(heterogeneity or variability in results), the results are regarded as inconsistent. We
defined this as a p-value for heterogeneity less than 0.1 and/or an 12 value greater
than 50%. Where this was the case, we gave a downgrade mark of T 1. If the p-value
was less than 0.1 and the 1 value was greater than 80%, we gave a downgrade
mark of i 2. Where possible, we carried out pre-defined subgroup analyses to
investigate heterogeneity and reported these results separately.

2.4.4.3 Indirectness

Directness refers to the extent to which the population, interventions, comparisons
and outcome measures are similar to those defined in the inclusion criteria for the
reviews. Indirectness is only relevant if there is a compelling reason to expect
important differences in the size of the effect. For example, many interventions have
more or less the same relative effects across patient groups, so extrapolation is
possible and reasonable. In this guideline the type of TLoC (population) was

important for determining directness.

Y GRADE i Grading of Recommendations Assessment, Development and Evaluation
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2.4.4.4  Imprecision

Evidence is considered to be imprecise if:

e The confidence interval for the effect estimate is consistent with different
conclusions, for example, both a clinically important effect (benefit or harm) and
no clinically important effect; or the confidence interval is consistent with important
harms, no clinically important effect and important benefits. Interpretation of
precision requires the GDG to decide what are clinically important harms and
benefits for that outcome measure. For the pacemaker review (chapter 6), the
dichotomous outcome, recurrence of TLoC, one of the included studies® stated
that a relative risk reduction of 50% would be needed to justify a recommendation
of using this invasive procedure routinely in the NM syncope population. The GDG
concurred with this assessment and so a minimum acceptable threshold of RR =
1.5 or 0.5 was set.

¢ |If the confidence interval did not cross either of the clinically important thresholds
(i.e. precise rating), the sample size was taken into consideration. If there was a
power calculation for that outcome and comparison, it was used to decide if a
study was O6ésmall 6, otherwise 300 events tot
The |l atter is a O6rul e of tvedsikieductionfRRR) i s s at
of 30% regardless of baseline risk and for a RRR of 25% with a baseline risk
above 25%; smaller RRRs require either a high baseline risk or give rise to larger
optimum sample sizes. The rule of thumb is derived from the work of Mueller
2007, These criteria appeared to be met for the majority of studies and meta-
analyses, but we note that none of them had more than 63 events.

2.4.45 Reporting bias

Reporting bias occurs in two main ways: publication bias, in which papers are more
likely to be published if their results are statistically significant; and the potential for

bias associated with industry sponsorship.

The GRADE scheme was not applied to diagnostic evidence in the guideline
because this analytical method is still under development. However, a GRADE-like

approach was applied to diagnostic evidence to take account of imprecision,
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inconsistency, indirectness and study limitations. This is described further in the
evidence chapters.

2.4.5 Economic analysis

Health economic evidence is useful in guideline development as it assesses the
costs and benefits of alternative courses of action which could be recommended
within the guideline. Cost-effectiveness evidence can be used to determine whether
a particular recommendation would result in the efficient use of NHS resources by
considering whether it achieves additional health gain at an acceptable level of cost.
Two approaches were employed to provide cost-effectiveness evidence for the GDG
to consider when making recommendations. Firstly, a review of the health economic
literature was carried out, and relevant health economic evidence was presented to
the GDG. Secondly, further economic analysis was carried out for selected clinical
guestions. While cost-effectiveness is an important consideration for all
recommendations made within the guideline, it is not usually feasible for the health
economist to conduct an original economic evaluation for all aspects of the guideline.
It was therefore necessary to establish which areas of the guideline were considered
to be priorities for further economic evaluation. The economic priorities for this
guideline were identified by the health economist, in conjunction with the GDG, after
considering the importance of each clinical question in terms of the number of
patients likely to be affected, and the impact on costs and health outcomes for those

patients.

The use of diagnostic tests to identify the cause of TLoC was considered to be a
high priority area for economic evaluation as it has potentially important implications
for both patients and the NHS. A failure to diagnose the true cause can lead to
recurrent episodes of TLoC, sometimes with serious consequences if the underlying
cause is life-threatening. Further more, inappropriate investigations can lead to
misdiagnosis and inappropriate treatment. The economic modelling for this guideline
focused on the diagnostic tests for which the GDG felt there was significant
uncertainty regarding the balance of costs and benefits after considering the

published literature on clinical and cost-effectiveness.

For those clinical questions not prioritised for economic analysis, the GDG

considered the likely cost-effectiveness of associated recommendations by making a
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gualitative judgement on the likely balance of costs, health benefits and any potential

harms.

2451 Health economic evidence review

The aim of the economic review was to present existing published economic

eval uations which were relevant to any
Types of studies

Economic evaluations compare the costs and benefits of alternative courses of
action. To be included in the economic literature review a paper had to present a full
or partial economic evaluation. A full economic evaluation is one which compares all
relevant cost and patient outcomes and uses these to estimate a single measure of
incremental costs and benefits. A partial economic evaluation is one which only
reports some of the relevant outcomes. Types of economic evaluations included in
the review were trial or model based economic evaluations including cost-
effectiveness analyses, cost-utility analyses or cost-benefit analysis. Cost-
minimisation studies were excluded except when there was evidence to demonstrate
that the intervention and comparator had equivalent benefits. Non-comparative
studies or studies comparing groups according to outcomes (e.g. costs in patients
with and without TLoC) were excluded. Studies reporting analyses in non OECD
member countries or prior to 1990 were also excluded as these were felt to be less

relevant to current practice in the UK.

2.4.5.2  Search strategy for identification of studies

An economic filter was applied to the broad search used to identify efficacy
evidence. In addition to this, the patient filter was applied to the NHS EED and HTA
databases. Further details on the search strategy can be found in Appendix C2. The
search identified 615 titles which were sifted by the health economist. Of the papers
sifted 34 were considered to be possible economic evaluations based on the title and
abstract alone. Twenty six of these did not meet the inclusion criteria once the full
articles were considered, leaving eight papers included in the review. The most
common reasons for exclusion were that the studies were not comparative or they
were not economic evaluations in that they did not report both costs and benefits.

40,59,75

Three of the excluded studies considered the economic impact of introducing
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a management protocol or standardised care pathway. These were excluded as the
care prior to the introduction of the protocol was not well defined making it difficult to
determine whether the comparison was generalisable to other settings. All of the
included studies evaluated the cost-effectiveness of diagnostic testing strategies.
Included economic papers have been summarised after the relevant clinical

evidence in each chapter.

2.45.3 Cost effectiveness modelling

The economic literature review identified some evidence on the cost-effectiveness of
diagnostic testing but most of the papers did not consider the impact of diagnosis on
patient outcomes, and the only cost per QALY estimate identified was for a non-UK
setting. Further analysis was therefore required to estimate the cost-effectiveness of
diagnostic tests in people who have experienced TLoC through estimating the
impact of diagnosis and subsequent treatment on patient outcomes. After
considering the clinical effectiveness evidence, the GDG further prioritised the
diagnostics tests requiring economic evaluation to focus on those areas where they
felt there was significant uncertainty regarding the balance of costs and benefits.
Two priority areas were identified as follows;

1) Ambulatory ECG in patients who have been referred for specialist cardiology
assessment based on their initial assessment. This population was split into those

with a suspected arrhythmic cause and those with unexplained syncope.

2) Testing strategies using tilt testing, ambulatory ECG or sequences of these tests
in patients with suspected vasovagal syncope in whom pacemaker therapy is being
considered

In these economic models, benefits were measured in terms of the quality-adjusted
life-years (QALYSs) gained, and cost was assessed from an NHS and personal social
services perspective. The net present value of future costs and benefits were

discounted at 3.5%*°.

Where one diagnostic strategy was less costly than the comparator strategy but
resulted in greater QALY gains, it was
terms of cost-effectiveness. Where one diagnostic testing strategy was more costly

but resulted in greater QALY gains than the comparator strategy, the incremental
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cost per QALY was estimated and this was compared to a cost-effectiveness

threshold of £20,000 to £30,000 per QALY in line with the principles laid out in the

NICE Guidelines Manual**®. Where there were several strategies being compared

the GDG considered which strategy would result in the most cost-effective use of

NHS resources. For this we estimated the incremental net benefit (INB) of each

strategy compared to a common comparator strategy. The INB is the monetary value

of a strategy compared to an alternative when the decision maker values a gain of 1

QALY at a given monetary value which is know
So for example, if a gain of 1 QALY is valued at £20,000 the incremental net

monetary benefit is calculated as follows:
INB = (incremental QALY gain compared to comparator strategy)*£20,000
- (incremental cost compared to comparator strategy)

The strategy with the highest INBist he opti mal strategy for the
pay t hr es h o-ftdivenedsimedelavasuged to estimate the optimal

strategy for various fAwillingness to pay thr
the GDG to inform their recommendations.

Further details on the two economic models developed are given in Chapters 5and
6, but the following general principles were applied:

e modelling was carried out using the best available evidence and according to the
NICE reference case for economic evaluations™>

e assumptions made in the model have been described explicitly; the validity of
these assumptions was discussed with the GDG during the development of the
model and the interpretation of the cost-effectiveness results

e the importance of model assumptions was examined through scenario sensitivity
analysis

e parameter uncertainty was explored by carrying out a probabilistic sensitivity
analysis (PSA)

¢ limitations of the analysis have been explicitly discussed alongside the cost-

effectiveness results
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2.5 Development of Patient Information Recommendations

People experience TLoC for a variety of reasons, and TLoC can have many
underlying causes. These can range from an uncomplicated faint to life threatening
causes. People can receive a firm diagnosis quickly or it may take a few years to
have a clear cause established. In addition, some people have the cause of their
TLoC misdiagnosed or undiagnosed despite numerous tests, and people who have
had one TLoC do not know whether or when they may have another event.
Furthermore, people who have experienced TLoC for any reason may be at risk of
injuring themselves or others if they blackout again and therefore require guidance
on safety at work and when driving. Overall, TLoC often leads to uncertainty and fear
in the daily living of people who have had an event, and this may be exacerbated by
a lack of information concerning what happened to them and why. It was the view of

the GDG that appropriate information is crucial on all these matters.

The GDG took into consideration the experience of a similar diagnostic NICE

guideline!®*® 61 nvesti gati on, Assessment and Managemi
Suspect ed Ca whiah foend tBat, wigle tmed&vidence about the provision

of information once a diagnosis was made was extensive, none was found relating to

the diagnostic pathway. Therefore, this TLoC guideline did not carry out a search of

the evidence.
The information recommendations were developed from three sources:

1. As the GDG was developing clinical recommendations, where appropriate,

complementary information recommendations were drafted.

2. The chairman of the GDG contacted the DVLA for information to help with drafting

recommendations on driving restrictions.

3. A subgroup comprising the two GDG patient representatives and the Cardiology
and Epilepsy specialist nurses then met to develop further recommendations based

on their own experience and those of patient organisations.

The guideline does not cover treatments for the causes of TLoC, but the subgroup
wished to provide the person with information on what may have caused their TLoC;

what they should do while waiting for a specialist referral, lifestyle advice addressing
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how the person can best self-manage the cause of their TLoC, including helping to
prevent future events; and safety advice.

Initially, the subgroup planned to base their draft recommendations on those of the
NICE Chest Pain guideline, but later decided that this did not capture what they
wished to communicate, so they restarted their consensus process based on their
own experience with TLoC. The subgroup members were keen that the information
recommendations should complement the clinical recommendations, and focused
particularly on additional content to help the person (and their family or carers) who
had had TLoC, rather than considering how information should be imparted. The
subgroup considered that the best way the health care professional could help the
person with TLoC was to provide information to answer their questions, reassurance
to allay their fears, where possible, and ad
of life. The subgroup agreed a set of draft recommendations, and these were
presented to the full GDG, discussed thoroughly and modified at a GDG meeting.

The full GDG agreed the final recommendations through consensus at the meeting.

2.6 Interpretation of the evidence and development of the
recommendations

In preparation for each meeting, the narrative and extractions for the questions being

discussed were made available to the GDG one week before the scheduled GDG

meeting. These documents were available on a closed intranet site and sent by post
to those members who requested it.

GDG members were expected to have read the narratives and extractions before
attending each meeting. The GDG discussed the evidence at the meeting and

agreed evidence statements and recommendations. Any changes were recorded.

Recommendations were also documented in a care pathway which was reviewed

regularly by the GDG.

All work from the meetings was posted on the closed intranet site following the

meeting as a matter of record and for referral by the GDG members.
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2.7 Consensus methodology

The table of clinical questions in Appendix C1 indicates which questions were
searched.

In cases where evidence was sparse, the GDG derived the recommendations via
informal consensus methods, using extrapolated evidence where appropriate. All
details of how the recommendations were derived can be seeninthe6 Evi dence to

recommendati ons6é section of each of the chap

28 Choice of Key Priorities for | mplen

As a group, the GDG nominated recommendati on
meeting, which were subsequently put to a vote by email. They considered the
criteria in the NICE Technical Manual in the

manual, the reasons for the choice were as follows:

Recommendations 1.1.1.1,1.1.1.2,1.1.2.3,1.1.3.3, 1.2.3.1 and 1.3.1.1 were chosen
because they are expected to improve care, decrease variation in practice and
promote safer practice

Recommendations 1.1.3.4, 1.3.2.5 and 1.3.2.10 were chosen because they are
expected to decrease variation in practice, promote safer practice and use resources
more effectively

Recommendation 1.3.2.6 was chosen because it is resource saving and

recommends against using a test that is not expected to improve patient outcomes.

2.9 Consultation

The guideline has been developed in accordan
development process'*®
http://www.nice.org.uk/aboutnice/howwework/developingniceclinicalguidelines/clinica
Iguidelinedevelopmentmethods/clinical_guideline_development_methods.jsp). This

has included allowing registered stakeholders the opportunity to comment on the
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scope of the guideline and the draft of the full and short form guideline. In addition,
the draft was reviewed by an independent Guideline Review Panel (GRP)
established by the Institute.

The comments made by the stakeholders, peer reviewers and the GRP were
collated and presented for consideration by the GDG. All comments were
considered systematically by the GDG and the development team responded to

comments.

2.10 Relationships between the guideline and other national

guidance

2.10.1 Related NICE Guidance

It was identified that this guideline intersected with the following NICE guidelines
published or in development. Cross reference was made to the following guidance

as appropriate.

Published

e Stroke: diagnosis and initial management of acute stroke and transient ischaemic
attack (TIA). NICE clinical guideline 68 (2008). Available from
www.hice.org.uk/CG68

e Head injury: Triage, assessment, investigation and early management of head
injury in infants, children and adults. NICE clinical guideline 56 (2007). Available
from www.nice.org.uk/CG56

o Atrial fibrillation: the management of atrial fibrillation. NICE clinical guideline 36
(2006). Available from www.nice.org.uk/CG36

e Anxiety (amended): management of anxiety (panic disorder, with or without
agoraphobia, and recognised anxiety disorder) in adults in primary, secondary and
community care. NICE clinical guideline 22 (2007). Available from

Www.nice.orq.uk/CG22

e Falls: the assessment and prevention of falls in older people. NICE clinical

guideline 21 (2004). Available from www.nice.org.uk/CG21
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The epilepsies: The diagnosis and management of the epilepsies in adults and
children in primary and secondary care. NICE clinical guideline 20 (2004). Available
from www.nice.org.uk/CG20

Unstable angina and NSTEMI: the early management of unstable angina and non-
ST-segment-elevation myocardial infarction. NICE clinical guideline 94. (2010)

Available from http://guidance.nice.org.uk/CG94.

Under development

NICE is developing the following guidance (details available from www.nice.org.uk):

The epilepsies: the diagnosis and management of the epilepsies in adults and
children in primary and secondary care (update). NICE clinical guideline. Publication
expected March 2011.

2.10.2 Other National Guidance

National service framework for coronary heart disease

National service framework for Long term conditions.

2.11 Research Recommendations

2.11.1 Development of arobust system for promoting good-quality

information from a witnessed TLoC

Research question

Does providing people who have experienced TLoC and their family/carers with
information on the importance of withessed accounts reduce the time to correct

diagnosis and prevent inappropriate referrals?

Research recommendation
Development of a robust system for providing good-quality information from a

witnessed TLoC by patients/carers/family to improve diagnostic outcomes.
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Why this is important
Patient and witness accounts of TLoC are essential to a correct diagnosis.

Information is an important part of the patient journey and central to the overall

t he

gual ity of each patientds experience of
was a commitmentinthe NHS Plan®*and more recently in Lord
NHS®®, 6 Hi gh quality care for alldé. There is

effectiveness of information provided across the NHS. Good-quality trials in people
with TLoC are needed to establish whether providing specific information to people
with TLoC and their carers helps healthcare professionals to reach a correct
diagnosis more quickly and improves outcomes for the patient. The information
should address which details of TLoC are required to aid diagnosis. This would also
identify those patients who have been inadvertently sent down the wrong TLoC

pathway.

Such studies should consider a number of delivery mechanisms including advice-

specific information leaflets or visual data (information given in pictorial form).

2.11.2 Investigation of the accuracy of automated ECG interpretation

Research question

Does using automated ECG interpretation improve the accuracy of diagnosis in the
TLoC population compared with expert interpretation, and what is the overall effect
on patient outcomes, including patients with inherited long QT syndromes?

Research recommendation

Investigation of the accuracy of automated ECG interpretation compared with expert
interpretation in the diagnosis and outcomes in the TLoC population, including
people with inherited long QT syndromes.

Why this is important
The prevalence of syncope during the lifetime of a person living 70yrs is estimated to

be approximately 42%. The Framingham study®®

, identified people with cardiac
syncope to have a poorer prognosis than those with neurally mediated syncope or
those in whom the cause of TLoC was uncertain. Risk-stratification studies
undertaken in Emergency Departments in patients with TLoC have identified that an

abnormal resting 12-lead ECG at presentation is a marker of high risk of death. A 12-
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lead ECG is cheap, widely available and can be performed quickly at the patien t 6 s
bedside. In the past, all recorded ECGs were manually read and interpreted. The
guality of interpretation depended on the skill of the interpreter. Most of the ECGs
recorded today are digitally acquired and automatically read. Scientific studies have
been undertaken to compare the accuracy of this automatic interpretation with expert
interpretation in the general population. However, no published scientific studies are
available in a population selected for TLoC. It is therefore recommended that studies
be undertaken in adults who had TLoC to assess the accuracy of automatically
interpreted ECGs versus those interpreted by experts in diagnosing the cause of

TLoC, including in people with long QT syndrome.

2.11.3 Diagnostic yield of repeated ECG and physiological parameter

recording

Research gquestion

Does a serial assessment approach (taking repeated ECGs or repeated
observations of vital signs) improve diagnosis of high-risk cardiac arrhythmias when
compared with a single assessment approach in people with TLoC in any setting?

Research recommendation
Investigation to determine whether the diagnostic yield and accuracy of high-risk
cardiac arrhythmias improves with serial assessments when compared with a single

assessment approach in people with TLoC in any setting.

Why this is important

Current consensus opinion suggests that a single assessment approach has the
same diagnostic yield as serial assessments for high-risk cardiac arrhythmias in
patients presenting with TLoC, despite there being little evidence to support this
approach during the critical phase of a presentation. Variable length QTc and
changes in T-wave morphology can occur with heart rates as low as 90 beats per
minute and may be paroxysmal in nature. Undertaking a serial assessment approach
may therefore be more sensitive for detecting QTc length variability for high-risk
patients with potential long QT syndrome during initial presentations than a single

recording of an ECG.
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2.11.4 Investigation of the benefit and cost effectiveness of 12-lead ECG

Research question

In people who are considered on the basis of clinical history and examination to have
had an uncomplicated faint, what is the additional clinical effectiveness and cost
effectiveness of a 12-lead ECG?

Research recommendation
Investigation of the benefit and cost effectiveness of 12-lead ECG in all people who
are considered on the basis of clinical history and examination to have had an

uncomplicated faint.

Why this is important?

Uncomplicated fainting is a very common cause of TLoC. It has a good prognosis

and in most cases can be diagnosed accuratel
observations made by withesses or healthcare professionals, without the need for

any tests. Most healthy people who faint have a normal ECG; in a few, ECG features

of no importance may generate unnecessary concern and further tests.

Much less commonly, relatively rare heart conditions cause TLoC in otherwise
healthy young people, who are at risk of dying suddenly unless the condition is
recognised and treated. In many of these people, an abnormal ECG will provide
evidence of the heart condition. Although TLoC in these conditions is not usually
typical of an uncomplicated faint, the diagnosis has been missed in some people,

with disastrous consequences.
It is important that research is conducted to establish whether:

e making a diagnosis of uncomplicated faint from typical clinical features and
without an ECG will miss dangerous heart conditions that would have been
identified if an ECG had been recorded

it is cost effective to record ECGs in large numbers of people who have had an

uncomplicated faint to try to avoid missing a more dangerous condition in a small

number of people.
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2.11.5 Cost effectiveness of implantable event recorders in people with
TLoC

Research Question

Under what circumstances is the implantable cardiac event recorder the investigation

of choice for TLoC in people in whom a cardiac cause is suspected?

Research recommendation
Investigation of the cost effectiveness of implantable cardiac event recording
compared with alternative investigation strategies (for example, prior external event

recording) in people with suspected cardiac cause of TLoC.

Why this is important

This guideline recommends that people with a suspected cardiac cause of TLoC,
who have infrequent episodes (every 11 2 weeks or less), should be offered an
implantable cardiac event recorder. It is unclear when it would be more cost effective

to use a strategy of alternative investigation (for example, external event recording).
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2.13 Glossary and Abbreviations

NOTE: Pl ease refer to O6The epilepsies: The
epil epsies in adults and children in primary
guideline 20 (2004). Available from www.nice.org.uk/CG20 for a more detailed

glossary of terms related to epilepsy.

12-lead ECG Recording of the heartodés electric
electrodes in 10 standard positions on the limbs and the surface of the
chest. This provides a display of the electrical activity of the heart viewed
from 12 different directions.

Annual risk reduction The difference between the percentage annual incidence of an adverse
outcome in a treatment group compared with that in a control group

Arrhythmia An abnormal heart rhythm

Asystole Sustained absence of the heartds

Atrioventricular block General term used to describe abnormally slow or absent conduction of
electrical signals fromthe heart és atria to its
degrees of AV block may cause syncope and may predispose to sudden
death

Aura Brief feeling or sensation which precedes an episode (From the Greek,
meaning: AA breath of windo)

Blackout Sudden and spontaneous transient loss of consciousness with complete

recovery. In this context complete recovery would involve full recovery of
consciousness without any residual neurological deficit.

Bradycardia Slow heart rate (irrespective of rhythm), conventionally defined as below
60 beats per minute
Brugada syndrome An inherited ion channel disorder recognised by abnormal ST segment

elevation in leads V1 to V3 on ECG. This predisposes to ventricular
arrhythmia and sudden cardiac death and may present with syncope.

Cardiac arrhythmic Syncope caused by a sudden abnormality of heart rhythm, which may

syncope be a bradyarrhythmia (abnormal rhythm with a slow heart rate) or a
tachyarrhythmia (abnormal rhythm with a fast heart rate).

Carotid sinus massage A procedure in which the carotid sinus is stimulated (by firm massage

with a thumb during continuous ECG and blood pressure monitoring in
both supine and upright positions) to investigate suspected or
possible carotid sinus syncope.

Carotid sinus syncope A form of neurally mediated syncope in which pressure on one or other
carotid artery causes syncope.

Carotid sinus syndrome A spontaneous, or possibly neck movement precipitated, syncope
occurs in the presence of carotid sinus hypersensitivity, documented on
CSM testing

Carotid sinus massage A procedure in which the carotid sinus is stimulated (by firm massage

with a thumb during continuous ECG and blood pressure monitoring in
both supine and upright positions) to investigate suspected or possible
carotid sinus syncope.

Collapse A sudden fall, or prostration, due to many possible causes.

Convulsive syncope Loss of consciousness caused by transient insufficiency of blood supply
to the brain accompanied by jerky or posturing movements, generally
involving the limbs

Cost-benefit analysis A type of economic evaluation where both costs and benefits of
healthcare treatment are measured in the same monetary units. If
benefits exceed costs, the evaluation would recommend providing the
treatment as a net gain results.
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Cost-consequences
analysis

A type of economic evaluation where various health outcomes are
reported in addition to the costs for each intervention under
consideration. There is however no formal synthesis of the costs and
health effects.

Cost-effectiveness
acceptability curve (CEAC)

A CEAC plots the probability of an intervention being cost-effective
compared with alternative intervention(s), for a range of maximum
monetary values, that decision-makers might be willing to pay, for a
particular unit change in outcome.

Cost-effectiveness
analysis

An economic study design in which consequences of different
interventions are measured usi
units (for example, life-years gained, deaths avoided, heart attacks
avoided, cases detected). Alternative interventions are then compared in
terms of incremental costs per unit of effectiveness.

ng

Cost-minimisation analysis

An economic evaluation that finds the least costly alternative therapy.
This type of analysis implicitly assumes that the health benefits of the
competing interventions are equivalent.

Cost-utility analysis

A form of cost-effectiveness analysis in which the units of effectiveness
are quality-adjusted life-years (QALYS).

Cough syncope

A form of neurally mediated syncope in which coughing provokes
syncope

Déja-vu

An intense sensation that what is happening for the first time has already
occurred previously. This is common particularly in adolescence, but
may be a manifestation of a partial seizure 0 (rather than foccurring
immediately before an epileptic seizure).

Diaphoresis

Technical term for excessive and profuse perspiration/sweating
commonly associated with shock and other medical emergency
conditions

Discounting

Discounting is the process by which economist make allowances for
societybds time preference for cos
society places a higher value on the same unit of cost and benefit today
than it does for the same unit in the future. For example, society prefers
to receive £100today as opposed to A100 i n
differential is expressed in terms of the discount factor DF, where
DF=1/(@+n)"

and where

r is the discount rate, and

n is the number of years forward from the current year.

Dominance

A health intervention is said to be dominant if it is both more effective
and less costly than an alternative intervention.

Economic evaluation

Comparative analysis of alternative health strategies (interventions or
programmes) in terms of both their costs and consequences.

Emergency

Immediate action within 24 hours.

Epilepsy

A neurological disorder characterized by recurrent episodes due to
spontaneous abnormal neuronal activity in the brain (seizures).

Evidence statements

A summary of the evidence distilled from a review of the available
clinical literature

Evidence-based questions

(EBQs)

Questions which are based on a conscientious, explicit and judicious
use of current best evidence

Exercise-induced syncope

Syncope induced by exercise

Extended dominance

Where a combination of two alternative strategies dominates a third.

External event recorder

A small portable recorder that is capable of monitoring and storing ECG
recordings from electrodes on the
rhythm during symptoms (including syncope) that occur intermittently,
Excludes event recorders that do not perform continuous ECG

monitoring (and therefore are not capable of documenting cardiac

rhythm at the moment of TLoC).
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Faint

Episode of Transient Loss of Consciousness due to vasovagal syncope.
Fainting is a temporary loss of consciousness due to a drop in blood flow
to the brain. The episode is brief and is followed by rapid and complete
recovery

Health Economic Model

An explicit mathematical framework, which is used to represent clinical
decision problems and incorporates evidence from a variety of sources
in order to estimate costs and health outcomes.

Health economics

The branch of economics concerned
scarce health resources, between alternative healthcare
treatments/programmes, in an attempt to improve the health of the
population.

Health-related quality of
life

An attempt to summarise an indivi
resulting from the combined effect of their physical, mental, and social
well-being.

Heart block

A disorder of heart rhythm, usually with a slow pulse, due to failure of
electric conduction within the heart, specifically between the atria and
ventricles.

Holter monitor/recorder

A small portable recorder that is capable of continuous ECG recording
from electrodes on the skin, usually used over 24-72 hours.

Ictal arrhythmia

A disturbance of normal heart rhythm occurring during a seizure

Implantable event recorder

Small implantable device capable of monitoring and storing ECG
recordings of the heartds rhyt hm
Implantable/Insertable Loop Recorder.

Incremental cost-
effectiveness ratio (ICER)

The difference in the costs of two alternative treatment
strategies/programmes, divided by the difference in the effectiveness
outcomes of the treatment strategies/programmes for a defined
population of interest. That is:

Cost treatment B i _Cost treatment A
Effectiveness treatment B - Effectiveness treatment B

Inherited cardiac condition

In this context this refers to a cardiac condition that is genetically
determined. Many such conditions predispose to syncope, ventricular
arrhythmia and sudden death, including long and short QT syndromes,
Brugada syndrome, arrhythmogenic right ventricular cardiomyopathy,
catecholaminergic polymorphic ventricular tachycardia, hypertrophic
cardiomyopathy, familial dilated cardiomyopathy. Many of these are due
to abnormalities in ion channels, which are microscopic pores in cell
membranes, important for the normal functioning of the cells.

Jamais-vu A feeling of lack of familiarity, that what should be familiar is happening
for the first time; it is wusually
healthy people.

Life years The number of years lived by an individual or a population. For example,

if a population of 50 patients live for an average addition 2 years each as
the result of receiving a healthcare intervention, then the intervention
has provided 100 life years gained.

Long QT syndromes

Inherited conditions recognised by prolongation of a specific portion of
the ECG. This predisposes to ventricular arrhythmia and sudden cardiac
death, and may present with syncope.

Meta regression Analysis

An approach for aggregating data from different clinical trials which
examine the same question and report the same outcomes, and relating
sources of variation in treatment effects to specific study characteristics

Micturition syncope

A form of neurally mediated syncope provoked by straining while
passing urine while standing.

Multiple logistic regression
analysis

In a clinical study, an approach to examine which variables
independently explain an outcome
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Neurally mediated syncope
(NMS)

Sometimes called é6reflex syncopebd
to a reflex hypotensive response and/or reflex bradycardic response to a
number of causes; this category includes vasovagal syncope, carotid
sinus syncope, and situational syncope.

Opportunity cost

The cost in terms of health benefits foregone by allocating resources to
one intervention over an alternative intervention. The definition implicitly
acknowledges the concept of scarcity of healthcare resources.

Orthostatic hypotension

Condition in which a marked fall in blood pressure is provoked by a
change in posture from lying to sitting or from lying or sitting to standing.
This may cause |ightheadeldoCess (A

Pacemaker

Implantable device used (most commonly) to prevent the heart from
beating too slowly

Post-ictal confusion

An abnormal state that follows an attack, usually referring to a disturbed
condition after an epileptic seizure.

Pre-syncope

A sensation of impending fainting/loss of consciousness

Probabilistic sensitivity
analysis (PSA)

The process of measuring the degree of uncertainty around outcomes in
an economic evaluation by assigning probability distributions to all of the
key parameters in the evaluation, and then simultaneously generating
values from each of these distributions using techniques of random
number generation such as Monte Carlo methods.

Prodrome Symptoms which precede the episode, usually considered to be more
prominent than an aura, which is usually very brief.
Pseudosyncope A psychogenic non-epileptic attack characterised by loss of muscle tone

and having the appearance of a faint.

Psychogenic Non Epileptic
Seizure (PNES)

Episodes of altered movement, sensation or experience similar to
epilepsy, but caused by a psychological process and not associated with
abnormal electrical discharges in the brain.

Quality adjusted life year
(QALY)

An index of survival weighted to account for quality of life. The year of
lifeisweight ed by a wutility value U (
health related quality of life, such that a U of zero represents the worst
possible quality of life ( equivalent to being dead), and a U of 1
represents perfect health. For example, 1 QALY is achieved if one
patient lives in perfect health for one year, or alternatively if 2 people live
in perfect health for 6 months each. Alternatively, a person living with a
quality of life represented by a u value of 0.5 for 2 years is also
representative of 1 QALY value. QALYs have the advantage of
incorporating changes in both quantity (longevity/survival) and quality of
life (morbidity as represented by psychological, physical and social
functioning for example). QALYs are core to cost-utility analysis where
the QALY is used as the measure of effectiveness in the economic
evaluation.

Red flags

For this guideline, the term 6red
considered to be at high risk of a serious adverse event and should be
referred for urgent specialist assessment.

Relative risk reduction

The ratio of the probability of an event occurring in the treatment group
compared to the control group.

Seizure

Derived originally from the idea of demonic possession, it now refers to
any episode due to epileptic activity in the brain. Does not require the
presence of abnormal movements. The distinction between epileptic
seizures and psychogenic non-epileptic seizures requires assessment
by a neurologist.
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Sensitivity

Sensitivity is the proportion of people with the disease who have a
positive test. Sensitivity reflects how good the test is at identifying people
with the disease. A measure of the diagnostic accuracy in including
individuals with the condition.

Number of True Positives divided by (Number of True Positives +
Number of False Negatives)

True positive: People correctly diagnosed with the condition

False positive: Healthy people wrongly diagnosed with the condition
True negative: Healthy people correctly identified as healthy

False negative: People wrongly identified as healthy

Short QT syndrome

Inherited condition recognised by a specific portion of the ECG being of
abnormally short duration. This predisposes to ventricular arrhythmia
and sudden cardiac death, and may present with syncope.

Situational Syncope

A form of neurally mediated syncope occurring in certain specific
situations (for example, cough syncope, micturition syncope, or
swallowing syncope).

Specialist

A healthcare professional who has expert knowledge of, and skills in, a
particular clinical area, especially one who is certified by a higher
medical educational establishment

Specificity

Specificity is the proportion of people free of disease who have a
negative test. Specificity reflects how good the test is at identifying
people without the disease. A measure of the diagnostic accuracy in
excluding individuals without the condition.

Number of True Negatives divided by (Number of True Negatives +
Number of False Positives)

True positive: People correctly diagnosed with the condition

False positive: Healthy people wrongly diagnosed with the condition
True negative: Healthy people correctly identified as healthy

False negative: People wrongly identified as healthy

Spell

American term for episode of a disturbed physical and/or mental state,
often referring to a transient loss of consciousness

Structural heart disease

Any disease of the heart in which the structural components of the heart
are abnormal. This encompasses heart muscle disease, valve disease
and congenital heart disease.

Syncope

Transient loss of consciousness due to a reduction in blood supply to the
brain.

Tachycardia

Fast heart rate (irrespective of rhythm), conventionally defined as
greater than 100 beats per minute.

Tilt test

Test in which a patient is exposed to passive head-up tilt, during which
they have beat-to-beat measurement of heart rate and blood pressure,
to try to demonstrate whether or not they have a provocable tendency to
vasovagal syncope.

Transient Loss of
Consciousness (TLoC)

Preferred term for a blackout

Vasovagal Syncope

A form of neurally mediated syncope. This is often, but not always,

triggered by circumstances such as pain, prolonged standing (especially
in a warm environment), or emotional stress. This commonly presents as
anidentifiabl e 6uncomplicated faintdé but

unprovoked syncope..

Ventricular fibrillation

Chaotic electrical activity in th
pumping action and resulting in cardiac arrest. If not corrected
immediately, this will lead to death.

Ventricular tachycardia

Tachycardia arising from the hear

some people cause syncope or cardiac arrest and sudden death.

Willingness to pay (WTP)

The amount of money that an individual or society is willing to pay in
order to achieve a specified level of health benefit. For example, it is
generally recognised that the current willingness to pay for an
incremental QALY gain in the NHS is somewhere between £20,000 and
£30,000.
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Abbreviations

AF

Atrial fibrillation

AV Atrioventricular

CAD Coronary artery disease
CHD Coronary heart disease

Cl Confidence intervals

CSH Carotid sinus hypersensitivity
CSM Cardiac sinus massage

CSSs Carotid sinus syncope

CT Computed Tomography

CVv Cardiovascular

CVA Cerebro vascular accident

DDD (pacemaker)

dual mode, dual chamber, dual sensing (pacemaker mode)

Echo

Echocardiography

ED Emergency Department also known as Accident and Emergency

EP Electrophysiology

FCE Finished Consultant Episode

GRADE Grading of Recommendations Assessment, Development and
Evaluation

GTN Glyceryl trinitrate

EEG Electro-encephalogram

ECG Electro-cardiogram

EER (ELR) External event recorder (external event recorder)

EP Electrophysiology

HCM, Hypertrophic cardiomyopathy

HOCM Hypertrophic cardiomyopathy

HUT Head-up tilt

ICD Implantable cardioverter-defibrillator

ICD International classification of disease

IER (ILR) Implantable event recorder (external loop recorder)

IPN Isoproterenol / isoprenaline

IQR Interquartile range

ISDN Isosorbide dinitrate

LR Likelihood ratio

MA Meta-analysis

Mi Myocardial infarction

MRI Magnetic resonance imaging

NM Neurally mediated

NMS Neurally mediated syncope

NSR Normal Sinus Rhythm

OH Orthostatic hypotension

OHT Orthostatic hypotension

OR Odd ratio

PICO Population-Intervention-Comparator-Outcome

PM Pacemaker

PNES Psychogenic Non Epileptic Seizure

PPV Positive predictive value

PSA Probabilistic sensitivity analysis

QALY Quality adjusted life year

QoL Quality of life

QUADAS Quality assessment tool of diagnostic accuracy studies

RCT Randomised clinical trial

RDR rate drop response (of pacemakers)

ROC Receiver operating characteristic

RR Relative risk

SD Standard Deviation

SHD Structural heart disease

SR Sinus Rhythm
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SVT Supra ventricular tachycardia
TLoC Transient Loss of Consciousness
VT Ventricular tachycardia

VVS Vasovagal Syncope
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3 Initial assessment and diagnosis of people who had
TLoC

3.1 Clinical questions

The clinical questions appropriate to this section are:

¢ Q2) In people who have experienced a TLoC, what aspects of patient history
(including eye-witness accounts) are useful in discriminating between patients
with syncope (cardiac, neurally mediated or orthostatic hypotension), epilepsy,
psychogenic non-epileptic seizures and other causes of TLoC?

e Q3) In people who have experienced a TLoC, what aspects of physical
examination are useful in discriminating between patients with syncope (cardiac,
neurally mediated or orthostatic hypotension), epilepsy, psychogenic non-epileptic
seizures and other causes of TLoC?

¢ Q4) In people who have experienced a TLoC, what routine laboratory tests are
useful in discriminating between patients with syncope (cardiac, neurally mediated
or orthostatic hypotension), epilepsy, psychogenic non-epileptic seizures and
other causes of TLoC

¢ Q5) Which signs, symptoms and other features of presentation (e.g. patient
history) are associated with an increased risk of a serious adverse event

e Q6) Which signs, symptoms and other features of presentation (e.g. patient
history) are associated with an increased likelihood of spontaneous remission

e Q7) Can clinical decision tools or risk stratification tools be used to discriminate
between patients who would benefit from admission and patients who can be
safely discharged?

e Q9) When providing immediate care in the pre-hospital setting to a person who
has experienced a TLoC, what aspects of the initial assessment should be
performed in the pre-hospital setting?

e Q10) When is transfer to hospital by ambulance appropriate in the immediate care
of a person who has experienced a TLoC and what discharge advice should be

provided when transfer is not appropriate?
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3.2 Interactive diagnostic simulation

In order to understand the context of initial stage assessment and to elicit GDG
views in the early stages of guideline development, the GDG took part in an
interactive diagnostic simulation exercise. A patient profile was shared with the GDG
by an actor and four GDG members role-played a consultation. Different approaches
to diagnosis were discussed, and the exercise and findings are reported in Appendix
D5.

3.3 Reviews of diagnostic test accuracy: initial assessment

3.3.1 Introduction

There are two main reasons for evaluating patients who have had a TLoC: to make a
diagnosis of the cause of TLoC and to determine the prognosis for the person with

TLOC, i.e. to determine the risk of future adverse events.

Questions 2, 3, 4 and 8 (Section 3.1) illust
assessment stage: to use symptoms and tests either to predict or diagnose a cause

for the TLoC or to state that there is no clear causal diagnosis at this stage

(unexplained TLoC).

Knowing the | ikely cause also enables the cl
death or adverse events or recurrence of the TLoC. It also determines the referral

route for the patient: whether the patient should be admitted to a speciality

department in which further tests can be carried out urgently (and if so, which

speciality); whether it is referral to outpatient departments for further tests, or

whether it safe to send the patient home with follow up in the community.

Questions 2 to 4 were intended to discriminate between:

e cardiac syncope (arrhythmia based or structural heart disease based)
e neurally mediated syncope

e orthostatic hypotension

e epileptic seizures

e psychogenic non-epileptic seizures
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e other causes of TLoC

e unexplained TLoC

TLoC itself is a symptom rather than a disease or condition, and because of its
transitory nature, studies of diagnostic test accuracy can only investigate the causes
of TLoC, rather than the event itself. This is further complicated by the fact that

symptoms of the cause may not be present except during a TLoC.

There are numerous possible conditions that can give rise to syncope and the GDG
divided this into three main categories, cardiac syncope, neurally mediated syncope

and orthostatic hypotension (see glossary).

Clinical questions 2 to 4 can be answered either in terms of predictors for a particular
cause of TLoC relative to all other causes, or the predictors for two different causes

of TLoC can be compared directly.

The GDG6s second objective is illustrated by
determine directly predictors or combinations of predictors / risk stratification tools for
adverse events, with a view to identifying p
This, in turn, should determine the necessity of admission to speciality departments

(with the appropriate degree of urgency) and should also indicate which patients can

be safely discharged.
Questions 9 and 10 are addressed by all of the work in this chapter.
There are two ways in which we can consider predictors:

e Whether or not a particular sign/symptom predicts one target condition (either
diagnosis or adverse events) compared to another. For example, whether
coronary artery disease is a predictor for a cardiac cause of syncope rather than
for non-cardiac syncope. In these analyses, the outcome is the likelihood ratio,
which is the number of patients with the sign/symptom (e.g. coronary artery
disease) in those who have the disease (e.g. cardiac cause of syncope), divided
by the proportion with the sign/symptom in those without the disease (e.g. the

non-cardiac syncope group).
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e Whether having a particular sign/symptom puts a patient more at risk of the target
condition (event or diagnosis) compared to not having that sign/symptom. For
example, whether the patient is more at risk of a cardiac cause of syncope if they
have coronary artery disease compared to not having CAD. In these analyses the
outcome is the risk ratio (or odds ratio), which, for the RR, is the proportion of
patients with the disease in those who have the sign/symptom divided by the

proportion who have the disease in those who do not have the sign/symptom.

We are more likely to use the first method when we want to see if a particular sign or
symptom enables us to distinguish between different causes of TLoC (the first three
clinical questions listed at the start of this chapter). We are more likely to use the
second method when we want to see if a high or a low score on a risk stratification
tool or if the presence/absence of a particular sign/symptom predicts an adverse

event (the fourth and fifth clinical questions listed).
There are four main ways in which these problems have been tackled in studies:

e Univariate analyses which examine the effect of a predictor without taking into
account any other factors

e Multivariable analyses, in which all likely predictors are entered into an iterative
regression analysis program in order to determine the effect, on the outcome
concerned, of each predictor, taking into account the effects of all the others.

e The multivariable equation for predictors of a cause of TLoC or an event can be
combined to form a model, or decision rule, that predicts the likelihood of that
cause of syncope or event. Often authors determine the multivariable predictors in
the decision rule in one population (derivation cohort) and validate the tool in a
second population (validation cohort). We decided to exclude from this section,
where possible, the test accuracy results for the derivation cohort (they are
covered in the previous section).

¢ Finally, studies may examine a complex algorithm for diagnosis or prediction of

risk categories.
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Where the outcome considered is diagnosis of the cause of TLoC, the predictor is
considered in the context of a reference standard, and the outcome measure is
usually diagnostic test accuracy statistics (e.g. sensitivity and specificity). W here the
outcome is an event, diagnostic test accuracy statistics may be provided, or the
effect of predictors on the incidence of the event may be determined, giving

outcomes as summary statistics such as odds ratios or relative risks.

3.3.2 Methods of the review

3.3.21 Selection criteria

The selection criteria given in the methods section were used, in combination with

the following review specific criteria:

3.3.2.2 Types of participants

Adult patients who have had a TLoC presenting to emergency departments or

general practice surgeries. Participants are not expected to have had any prior tests.

3.3.2.3 Reference standard

Diagnosis by expert clinician (following second stage tests); and follow up.

3.3.2.4  Comparator tests

Clinician decision making, or other tests.

3.3.2.5 Target condition

The target condition for these reviews was to be:

e the various causes of TLoC

e adverse events, which could be death only, death plus cardiac events, or any
serious adverse event. The GDG deaéahned a 0 s
any cardiac event, any cerebral event and serious injury. This combination of

adverse events is equated to admission to hospital

3.3.2.6 Outcomes

Diagnostic test accuracy statistics

e Sensitivity and its 95% confidence interval
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e Specificity and its 95% confidence interval

e Positive and negative predictive values

e Likelihood ratio (for this, the GDG considered the test to be good if it had a
positive LR of more than 5 or a negative LR less than 0.2; the test was considered
to be strong if the LR was greater than 10 or less than 0.1; however, if the
confidence interval crossed 1 the findings were not considered to be a good or
strong test)

e Pre- and post test probabilities

e Diagnostic odds ratio

3.3.3 Description of studies (Appendix D1)

Twenty-eight reports of 27 studies were included®:2224:49.53-55.63.71,93,97,107.176-

179,181,182,186,187,190,195,201,202,208,209,215; the Romme StUdy186

was an additional report of
the van Dijk study?'®. The Ammirati study® reported a diagnostic algorithm, but did
not give details of the initial stage evaluation and so this study was not considered

further in this review. Two reports 82187

were included following stakeholder
comments. Both of these were published after the guideline was submitted for
consultation, however, the GDG decided to include them because they provided

181 \vas said to be

further evidence in an evidence-poor area. The Reed (2007) study
a pilot for the Reed (2010) study*®?, but the former was concerned only with
feasibility of recruitment and study method, rather than reporting pilot results. Thus

187 states that it

the two Reed studies are independent. The Romme (2009) study
used data collected for the van Dijk (2008) study®*®, but aimed to validate the
6Cal gary Score6 der i ved?iMmfurthehstudy® wasl d o n

identified from the reference list of the Romme (2009) study*®’.

3.3.3.1  Study Design

A summary of study design features across studies is given in the table and further

details of individual studies in Appendix D1.
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Characteristics

Details

Design

e 2 cross sectional studies®*%

e 2 case control studies?°*?%?

0 Both excluded patients with more than one plausible
cause of TLoC

0 Sheldon (2002)?°2 excluded patients with epileptic
seizures not supported by EEG

0 Sheldon (2006)?** included only patients with an
apparent absence of structural heart disease and did
not analyse patients with no apparent cause of TLoC
and a negative tilt test.

e 3retrospective cohort, index tests vs follow up®>*1%); index
test results from patient records

e 1 study for which it is unclear if the decision score was
applied retrospectively to prospectively collected data *#")

e The rest were prospective cohort studies.

Design 2 e 12 compared 2 or more index tests in the same patients for
the same tal‘get Condition24,49,53,55,71,97,178,179,181,201,202,209
e 1gave 2 tests for different target conditions®
Country of e 3inthe UK>>18182
Study ° 11 in USA24,71,97,176—179,192,195,208,209
o 4in ltalyd4ses
e 2inCanada®-*%
e 2eachin Switzerland®**° and The Netherlands'®***
e 1inAustralia®
Funding and e 6 had some funding from Medronic®"*181:201.202.215 .
possible considered unlikely to be important
conflicts of e 4 had their decision rule validated by the same groups (same
interest principal author) as were involved in the derivation
Study93,177,178,190,201,202
e 1 gave results for the derivation cohort*
Sample size o 2 studies had fewer than 100 patients (Graf 2008 validation
cohort, n=65; Reed 2007*%, n=99).
° 9 had more than 50024,54,176-179,182,195,209,215
e The rest had between 250 and 500 patients.
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3.3.3.2 Population

A summary of population characteristics across studies is given in the table below
and further details of individual studies in Appendix D1.

Characteristics | Details

Setting e Majority of studies in the emergency department (ED).
e 2in tertiary referral and acute care facilities only****%

e 2included patients from neurology, cardiology, internal
medicine, cardiac emergency room and ED**"#*

e 2inasyncope unit, to which patients were referred®®
o Patients in Graf (2008) study®® had unexplained

syncope
o Unclear why patients referred in Alboni (2001)°
Prior tests e 4 studies stated that all the patients had received prior

test893,190,201,202

e 2 reported some patients had prior tests
e 2 stated that no patients had prior tests®"#!
e The remaining studies did not report on prior tests.

187,215

Age e 2 studies also included childrent’”*"

e 1 study was restricted to people over 65 years'®

e 2included adults with a mean age of over 65 years
e 4 had a mean age around 65 years® 1176182190

e The rest had a mean age under 65 years

53,181

Ethnicity e 3reported ethnicity**2°52%

o Birnbaum (2008)* included 39% Hispanic patients
and 38% black patients, and so would not necessarily
be representative for the

History of heart e 4 studies did not state if there was heart disease®*"¢7"1%:
disease the rest had some patients with heart disease. The
proportions in the latter ranged from 8% to 35%.
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Type of TLoC

A summary of TLoC details across studies is given in the table below and further

details of individual studies in Appendix D1.

Characteristics

Details

Definition

7 studies included patients with syncope or near
Syncopez4,l76,l78,179,195,208.209

The rest did not appear to include pre-syncope

Selection of
patients

The majority of studies included unselected patients
presenting to the ED.

Reed (2007)'® reported that the distribution of risk groups
was skewed towards the more serious end, which may have
meant possible exclusion of younger patients with vasovagal
syncope.

Crane (2002)* had 33% on cardioactive or psychotropic
drugs.

Sarasin (2003)'* included patients who had no clear
suspicion of the cause of syncope from initial tests (history,
physical examination, blood pressure measurements, 12-lead
ECQG).

Inclusion of
patients with
epileptic
seizures

3 included patients with epileptic seizures

o about 2% diagnosed with epilepsy in van Dijk
(2008)%* and 4% in Crane (2002)°°

0 Sarasin (2003)*° reported 9% and 13% patients had
seizures or psychiatric diagnoses in the validation and
derivation cohorts respectively

17 excluded patients having epileptic seizures
0 7 with a definite seizure?*°3176-179.190

o 7 with seizures or O0typic
54,63,71,93,97,187,195

2 with a witnessed seizure?%2%°

1 with seizure activity with > 15 min witness reported
post-ictal phase’®

6 excluded patients with some types of epileptic seizures
o 1 with epileptic seizures not diagnosed by EEG?*

o 3 with a known seizure disorder*®* (also those with
focal neurological signs *°)

0 2 with a history of seizure with a prolonged post-ictal
phaselSl,lSZ

1 excluded patients from the analysis with a neurological or
psychiatric cause®
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Characteristics | Details

Inclusion 01_‘ e 5 studies included patients with psychogenic TLoC
psychogenic 0 1 study had 17% patients with psychogenic
pseudosyncope pseudosyncope®, 1 had 6% and 1 had 3%**°

or psychogenic . .
non-epileptic 0 lreportedthat2% patients had a O6épsyc

. 5 . a
SeizUres dlagn%5|.so | | N
(PNES) o0 1 reported 1% patients with neurologic or psychiatric
causes of syncope® and 1 had 13%'*°

e 2 excluded patients PNESt*h??¢6ps
e 1 study excluded patients with non-syncopal causes of

TLoC®
Previous e 1 study reported that all patients had had at least 1 previous
episodes of episode®’

TLoC e 8 reported that some patients had recurrent

-I-LO06,49,63,71,182,187,190,215

e Elseber (2005)" stated that 19% had at least 2 episodes in
the previous month

e The restdid not say if the TLoC was recurrent.

3.3.3.3 Index tests and reference standards

A range of index tests was investigated, ranging from aspects of patient history
(predictors) to diagnostic algorithms. Additional details of the index tests are given in
Appendix D1.

For the patient history items, some of the studies take the form of case control
studies, in which 6écasesd are one type of
by the reference standard), and the study determined if a particular sign or symptom

is predictive of one type of TLoC rather than the other.

For each index test or set of tests, we have described the reference standard used
with that test. Summary descriptions of the index tests and reference standards are

given at the start of the appropriate results sections.
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3.3.4 Methodological quality

The methodological quality was assessed using QUADAS criteria (Appendix D2).
The following studies were found to be at risk of bias on the following criteria:

e Seventeen studies were considered to have potential for spectrum

6,22,24,53,54,63,93,104,107,177,179,181,190,195,201,202,208,215

bias and Romme 2009%’

was
borderline potential for bias
e Selection bias: three studies were case control, with selected groups of

patl ents 22,201,202

e Three studies were retrospective and therefore considered at risk of bias®>"*%;
one study had a retrospective syncope group?*; the validation cohort of the
Sarasin 2003'%° study appeared to be retrospectively assessed (carried out 10
years before derivation study)

e Two studies were considered to have inadequate reference standards%*2%2

¢ Verification bias: in two studies the reference standard was follow up and there
were more than 20% missing data, which the GDG considered unacceptable®*%

e Disease progression bias: none of the studies were considered by the GDG to
have disease progression bias (too long between index and reference tests), even

though the time duration was 1 to 2 years in some studies**#"21°

e Partial verification bias: four studies were unclear®39321°

e Incorporation bias: eight studies included the index test as part of the reference
standard®®37193107.187.215 | three of these, this referred only to the 12-lead ECG
results, and in the other studies the reference standard also included the patient
history and initial examination

e Review bias (blinding): in six studies, it was unclear if the index test assessors
were blinded to the reference standard results®* 193201202 gnq Sarasin 2003'%
(decision rule). In one study, the index test and reference standard were
conducted by the same person®3. In five studies it was unclear who conducted the
follow up investigations for the reference standard?®"178179181 | six studies the
reference standard assessors were not blinded because the index test was part of

the reference standard®>263:93.107.187
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Overall, the GDG considered that 24 tests in 15 studies were potentially or at risk of
bias6,22,53,55,63,71,93,104,107,181,190,195,201,202 and Romme 2009187 (borderline nsk) The

22,201,202

three case control studies were considered to be most at risk. These studies

were considered in sensitivity analyses.

3.3.5 Evidence for predictive factors for diagnosis

We report the evidence for predictors for one diagnosis over other.

Although some studies reported results for the different types of syncope separately,
we decided it was more pragmatic to report the patient history predictors for a

particular type of syncope versus not having that type of syncope, rather than having
a head-to-head comparison of selected individual diagnoses. Values were calculated

accordingly.

3.3.5.1 Patient history, physical examination, tests and decision rules, for

diagnosis of epileptic seizures

Patient history for diagnosis: epileptic seizures versus syncope

Two case control studies (Benbadis 1995%? (n=108); Sheldon 20022%? (n=270)) and

1 107

one cohort study (Hoefnagels 199 (n=94)) reported the value of patient history in

distinguishing between epileptic seizures and syncope in selected patients.
Sheldon (2002)%%

e Population i selected (patients were excluded if they had epileptic seizures not
diagnosed by EEG, and if they had psychogenic non-epileptic seizures)
e Index test
— Patient characteristics (e.g. age)
— Medical history (e.g. coronary heart disease)
— TLoC history
— Predisposing / precipitating factors (e.g. hot/warm place; stress)
— Prodromal symptoms before TLoC (e.g. hallucinations, nausea)
— Signs and symptoms during TLoC (e.g. tongue biting)
— Prodromal symptoms after TLoC
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Case control design (patients included if they had a diagnosis according to preset

criteria and if there was no reasonable diagnostic confusion; they were excluded if

they had more than one plausible cause of syncope). Patients with an unclear

cause of syncope were excluded from the analysis.

Reference standard

— Diagnosis following secondary tests

¢ Seizures were diagnosed on the basis of a suggestive EEG and causes of

syncope were determined using a positive tilt test for vasovagal and
orthostatic hypotension; ECG/electrophysiology for arrhythmias/heart block

(and the diagnosis also included palpitations pre-syncope)

Benbadis (1995)%

Hoefnagels 199

Population: highly selected (seizure patients from an epilepsy monitoring unit, who
had bilateral motor phenomena i tonic and/or clonic i and syncope patients of
known cause, examined retrospectively, from a syncope clinic).

Index tests: tongue biting and lateral tongue biting

Case control design

Reference standard: secondary tests: EEG video monitoring; 12-lead ECG and
Holter monitoring, tilt test and autonomic reflex examination. Final diagnoses

were: 31% epileptic seizures; 27% pseudoseizures and 42% syncope.

1 107

Population: patients referred to the neurology department (i.e. selected patients,
non-seizure patients mainly had vasovagal syncope or hyperventilation)

Index test: individual signs and symptoms before the event, after the event and
during the event (as observed by an eye witness)

Reference standard was eye witness observations of initial signs and symptoms
(described below), that was not changed by follow up and secondary tests
(including general and neurological examinations, routine laboratory tests, EEG

and ECG,; CT scan and 24h cardiac monitoring as appropriate). It was not stated
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what was the basis of deciding which signs and symptoms were predictive of

seizures, but they were:

-1 f an eyewitness observed &6émore than a f e\
identified clonic movements from a range imitated by the interviewer

— If an eyewitness observed automatisms, such as chewing or lip smacking,
during TLoC

— If the patient was motionless and later reported an unequivocal aura, such as a

strange smell

Firstly, univariate likelihood ratios across studies are reported for each sign and
symptom 1 this is the likelihood that the sign or symptom predicts seizures rather
than syncope. A likelihood ratio (LR) of more than 5 or less than 0.2 is considered a

good test and a LR of more than 10 or less than 0.1 is considered a strong test.

Secondly, multivariable predictors obtained using regression analysis are given as
odds ratios: they represent the odds that having a particular sign or symptom will
predict epileptic seizures compared with the odds of not having that sign or
symptom, independent of all the other predictors.

Signs and symptoms that are considered to be good and strong univariate predictors
are shown in Table 1 as likelihood ratios with their 95% confidence intervals.
Multivariable predictors for and against seizures are shown in Table 2. Full results
are recorded in Appendix D3.

We also give an evidence quality rating based on:

e Indirectness: Sheldon (2006)*** was restricted to patients who had an established
diagnosis of TLoC; patients with epilepsy not diagnosed by EEG were excluded.
Benbadis (1995)?* was in highly selected patients from an epilepsy clinic plus

syncope patients of known cause. Hoefnagels (1991)%’

included only referrals to
a neurology department and the non-seizure patients mainly had vasovagal
syncope or hyperventilation.

e Limitations: inadequate reference standard in Sheldon (2002)%°? i reliance on

EEG,; incorporation bias and review bias (index test as part of the reference
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standard) in Hoefnagels (1991)'%"; selection bias (case control) in Benbadis
(1991)?? and Sheldon (2002)%%

¢ Inconsistency between studies is indicated as a footnote

e Imprecision: for likelihood ratios, we defined imprecision as a confidence interval
that crossed 5 or 0.2 for strong tests and 3 or 0.3 for a good test. If, for a good
test, the lower confidence limit crossed 1 we did not include the study in the table).

Imprecision is indicated with one or two asterisks (latter means very imprecise).

Additional significant weak univariate predictors for and against epileptic seizures are
listed below, together with signs and symptoms with relatively narrow confidence
intervals that are neither for nor against seizures. All were of low evidence quality

unless otherwise stated.

e Weak significant univariate predictors for epileptic seizures: age less than 45
years; TLoC associated with stress; prodromal déja vu; prodromal trembling;
prodromal hallucinations (very low); prodromal preoccupation (very low); observed
unresponsiveness; unusual behaviour; cannot remember behaviour; frothing at
the mouth; duration of TLoC more than 5 minutes; sleepy post-TLoC; mood
changes post-TLoC; muscle pain (2 studies)

e Weak significant univariate predictors against epileptic seizures:
hypertension; self-reported high blood pressure; chest pain; pre-syncope with
hot/warm place; pre-syncope after exercise; pre-syncopal spells; any presyncope;
prodromal vertigo pre-TLoC (very low; 2 studies); dimming of vision pre-TLoC
(very low); warmth pre-TLoC (very low); pale face during TLoC observed by
witness;

e Non-significant signs and symptoms, in favour of neither: concussion in the

past; sitting pre-TLoC; standing pre-TLoC; light-headedness pre-TLoC.
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Table 1: Univariate predictors for epilepsy versus syncope

Strength of test

Predictors for epilepsy

Predictors for syncope

Strong predictors
LR>10;LR<0.1

Unusual posturing during TLoC
low?®? LR 12.9 (5.4 to 30.8)

Cut tongue during TLoC

(all 3 studies) low??1072%2
Sheldon LR 16.5 (7.1 - 38.3)
Benbadis** LR 17.4 (2.3 - 134)
Hoefnagels* (good predictor) LR
7.3 (2.3 - 23.3)Cut tongue lateral
(212u+ri,ng TLoC (Benbadis) very low

LR 36.4 (2.2 to 613)**

Head turning during TLoC
low %" LR:13.5 (6.1 to 29.9)

History coronary heart
disease very low 2°%*
LR 0.08 (0.01 - 0.55)**

TLoC with prolonged
sitting or standing

very low 2%%*

LR 0.05 (0.01 - 0.35)**
But Hoefnagels sitting pre
TLoC* & standing* not
sig. (very low)

Dyspnoea pre-TLoC
very low e
LR 0.08 (0.01 - 0.58)**

Good predictors
5<LR<10 or
0.2>LR>0.1

Key

Sheldon 20027 i

case control study,
patients with non
established diagnoses|
excluded

Benbadis 199%- case
control study, highly
selected population

Hoefnagels1 991°7 i
indirect population
(only neurology
referrals)

* Imprecision (one or
two asterisks)

® Inconsistency
between studies (ming
or same direction)

?Inconsistency
between studies
(major)

“study limitations

Younger age low 7%%

mean difference:
Sheldon: -18.0 y (-22.2 to -13.8)
Hoefnagels: -16.0 (-24.1 to -7.9)

Limb jerking noted by others during
TLoC low *%*
LR 5.