3.10 Conclusions

Delirium is a manifestation of acute brain dysfunction® and is a common
serious clinical syndrome, which is present in up to 69% of UK ICU patients.™

It is associated with long-term cognitive outcomes, including mild dementia,
as well as a threefold increase in mortality.®

Screening for delirium is essential because, if it is not looked for, it is very
easily missed.?

The CAM-ICU is a validated, simple and accurate screening tool that can be
easily used to identify delirium in ICU patients.*®
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3.11 Further information

For further information about delirium in the context of the ICU,
please visit www.icudelirium.co.uk or www.icudelirium.org.
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Chapter 4: Post-traumatic stress disorder (PTSD)
post ICU Dr Christina Jones

This chapter provides background information about post-traumatic stress
disorder (PTSD) following a stay in the intensive care unit (ICU), together with
practical information about ICU outreach and follow-up. This chapter has
been developed by Dr Christina Jones, Nurse Consultant in Critical Care

at the Whiston Hospital in Preston and Honorary Lecturer at the School of
Clinical Science, University of Liverpool.
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4.1 Objectives

After working through this chapter, you should gain an understanding of:
e What causes PTSD in patients who have been admitted to the ICU;

e The types of symptoms experienced by patients with PTSD and how to
recognise and assess these symptoms;

* The need for outreach and follow-up of patients following discharge from
the ICU;

* The need for a quick diagnosis and referral if patients continue to show
signs of PTSD.
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4.2 \What is PTSD?

The DSM-IV (Diagnostic and Statistical Manual of Mental Disorders, 4th revision)
provides diagnostic criteria for a range of psychological illnesses including PTSD.
PTSD is an anxiety disorder that can develop in individuals following exposure to

a stressful event in which their life was threatened, or in which they experienced
serious injury." If individuals respond to this event with intense fear, helplessness or
horror, then this may cause extreme psychological trauma and PTSD." Individuals
with PTSD may experience recurring and intrusive recollections of the event, or
re-experience the event in ‘flashbacks’. These may lead to persistent avoidance of
stimuli associated with the traumatic event.” Patients with PTSD have persistent
symptoms of anxiety or increased levels of arousal, which were not present before
the trauma.” These symptoms include recurrent nightmares about the event and
disrupted sleep." For symptoms to be classified as PTSD, the DSM-IV states that
symptoms must be evident for at least 1 month and must significantly affect the
individual’s normal social or occupational functioning.'

A period of stay in an ICU can be a stressful event, due to factors associated with
the ICU, such as awareness during painful procedures, feelings of helplessness
due to a lack of personal control and an impending sense of death. Therefore,
individuals admitted to ICU may be at risk of developing PTSD.2
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4.2.1 Acute and chronic PTSD

Acute PTSD is defined by symptoms being evident for less than 3 months,
whereas chronic PTSD is defined by symptoms being evident for more than 3
months." Individuals experiencing acute PTSD following a stay in ICU may find
that their symptoms settle down over time and they may not go on to develop
chronic PTSD. However, it is important that individuals are followed up and

monitored over time to ensure that they are provided with a specialist referral if
one is required (see section 4.7).

62 Chapter 4: Post-traumatic stress disorder (PTSD) post ICU



4.2.2 PTSD symptoms

The DSM-IV lists 17 types of symptoms, which fall into one of three symptom
categories: ‘recurrent recollection’; ‘avoidance’; and ‘arousal’.! The diagnostic
criteria for PTSD provided by the DSM-IV requires that individuals experience

symptoms across all three of these categories.!

‘Recurrent recollection’ symptoms include distressing flashbacks of the

event, nightmares of the event, feelings that the event is happening again, or
psychological distress and physiological reactivity when confronted with triggers
that symbolise the traumatic event.! Individuals may have flashbacks or nightmares
about their stay in ICU. These recollections may form delusional memories, such
as recollections that people were trying to hurt them while they were ill.

‘Avoidance’ symptoms are those where the individual avoids thoughts or activities
associated with the traumatic event." Patients with PTSD as a result of their stay in
ICU may avoid visiting hospitals or watching medical programmes on television.

‘Arousal’ symptoms may include an exaggerated startle response, difficulty in
concentrating and not being able to sleep properly.’
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4.3 PTSD post ICU

It is thought that approximately one in 10 surviving ICU patients will develop PTSD

or symptoms associated with PTSD. In a prospective multicentre follow-up study
across five ICUs in Europe (three teaching hospitals and two district general hospitals),
9.2% of patients were diagnosed with PTSD at 3 months after ICU discharge.®

The incidence of PTSD may vary considerably between units." Furthermore, centres
and studies investigating the incidence of PTSD may employ different measures,
ranging from brief screening tools to in-depth diagnostic assessments (for an
overview of some of the different assessment tools available, please see section 4.5).
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4.3.1 PTSD post ICU incidence studies in ICUs

A number of studies have investigated the incidence of PTSD after discharge from
the ICU, as shown in this slide. In ICU survivors who had acute respiratory distress
syndrome (ARDS), the observed incidence of PTSD-related symptoms has been
shown to be as high as 27.5%.% In a study of patients admitted to ICU following
trauma caused by severe accidental injuries, the incidence of PTSD or PTSD
related symptoms was 14.2%.5 In other studies looking at the incidence of PTSD
across all ICU patients, there is wide variability ranging between 3% and 51%.3¢1°

The largest of these studies, by Jones et al (2007), which included 238 ICU
survivors from five ICUs, observed incidence rates ranging between 3% and 15%
at the individual study centres.® This study employed an in-depth PTSD diagnostic
tool as opposed to a screening tool (Post-traumatic Stress Diagnostic Scale — see
section 4.5).% Therefore, this study may provide a good indication of the likely
incidence of PTSD in patients following a stay in the ICU. However, it is important
to acknowledge that the nature of ICU care at different centres may affect the risk
for developing PTSD.®
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4.3.2 Factors related to PTSD

In the ICU setting, there are many factors that are thought to be associated with
the development of PTSD. These factors can broadly be classified as being related
either to the ICU environment and treatment, or to individual patient characteristics.

ICU- or treatment-related factors

An increased length of stay, both in the ICU and the hospital, is associated with an
increased risk of PTSD or post-traumatic stress symptoms (PTSS), as is increased
duration of mechanical ventilation.? Greater levels and longer duration of sedation
have also been identified as risk factors for PTSD.2%'! Furthermore, in one study,
the use of physical restraint with no sedation was found to predispose patients to
developing PTSD.®
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Patient factors

In the general PTSD literature, younger individuals and females are thought to

be at a greater risk of PTSD? and this has also been demonstrated in the ICU
setting.’® However, in one study no relationship between gender and PTSD was
observed.® Patients with previous psychological ilness may be at a greater risk
of developing PTSD.? Patients who stated that they had visited a healthcare
professional for psychological distress before critical illness and a stay in ICU had
a greater level of PTSS.° Patients’ memories of their stay in ICU also appear to
be related to PTSD. The absence of memories of the traumatic event has been
thought to provide protection against PTSD.2 However, in the ICU setting, patients
may experience delusional memories. These may include the misinterpretation of
events, such as thinking that staff are trying to kill them by injection.® These false
memories may be particularly traumatic and, therefore, be the trigger for PTSD
as opposed to factual memories.®

The administration of stress doses of hydrocortisone during periods of septic
shock may help to mediate the stress response and has been shown to reduce
the incidence of PTSD symptoms at 6 months after cardiac surgery.'>13

67



4.4 Sedation practice and PTSD

From the list of factors associated with PTSD, it is clear that obtaining the
right level of sedation for patients in the ICU is important to help prevent
PTSD symptoms. But what level of sedation will help to minimise the risk of
traumatisation and the later development of PTSD?

The frequent use of sedatives in the care of the critically ill may imply a common
belief that these agents will help to prevent patients consolidating the experience
of the ICU to permanent memory and, therefore, help to reduce the risk of
PTSD.' However, does sedation to the level at which it prevents the formation
of consolidated memories reduce the risk of PTSD?
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4.4.1 RACHEL group study (2002-2005)

To investigate the relationship between PTSD, sedation practice and patients’
memories of ICU, Jones et al (2007) conducted a survey of five European adult
ICUs which had experience in ICU follow-up — known as the RACHEL group.®

Sedation, delirium and demographic information were collected for 238 patients.

Patients’ memories of their stay on the ICU and the post-traumatic related
symptoms were assessed at 1-2 weeks, 2 months and 3 months following
discharge from the ICU.2 Structural equation modelling was used to model the
relationships between the observed factors.®

The model with the best fit to the observed data contained pathways from
the following:®
(a) Prolonged sedation and opiates to PTSD;

(b) Previous psychological problems to prolonged sedation and opiates,
to the formation of delusional memories for ICU to PTSD;

(c) Physical restraint (with no or little sedation) to PTSD.

While this study was observational and designed to generate hypotheses for
further investigation, the model demonstrates the multi-factorial nature of the
development of PTSD in the setting of the ICU and the importance of sedation
and subsequent formation of delusional memories.®
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4.4.2 Delusional memories

Delusional memories of the ICU are often reported by patients. In a multicentre
study of 239 ICU patients surveyed 8-16 months after discharge from the ICU, the
whole ICU stay was clearly recalled by 30% of patients.' Patients who had no clear
memory of the whole stay were significantly more likely to have received sedatives
(p<0.001) and also reported more delusional memories.'® Twenty-six percent of
patients reported delusional memories, which included dreams, hallucinations,
nightmares and memories that people were trying to hurt them.®

Significant factors associated with delusional memories included patients under

the age of 50 years (p<0.05), an ICU stay of 3 days or more (p<0.001), temperature
of 38°C or higher (p<0.01), and the use of sedatives (propofol, p<0.001;
benzodiazepines, p<0.05) and opioid drugs (p<0.01).'® Furthermore, patients who
had delusional memories were more likely to have not returned to work 1 year after
the trauma than those without delusional memories, thus indicating that delusional
memories may be associated with a reduced quality of life.’® Indeed, in a separate
study assessing ICU patients’ memories 6 months after discharge, amnesia of

the ICU, recurrent dreams and nightmares were independent predictors of worse
health-related quality of life (HR-QoL)."®
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4.4.3 ICU memories and PTSD-related symptoms

To further investigate the effects of ICU memories and PTSD-related symptoms,
Jones et al (2001) assessed patients’ memories at 2 and 8 weeks following
discharge from ICU, and PTSD-related symptoms at 8 weeks.'” The presence of
factual and delusional memories were recorded, and the Impact of Events Scale
(IES) was employed to detect avoidance and intrusion symptoms.'” Patients who
had delusional memories, but no factual memories scored significantly higher on
the IES than patients who had both delusional memories and factual memories,
and patients who had no delusional memories (p<0.001).""

Treatments used in the ICU, such as sedative agents, may cause a general
‘dampening’ effect on memory, possibly as a result of delirium and sleep
disturbances.'” The ability to form factual memories of events during a period of
critical illness, even of relatively unpleasant experiences, may provide patients
with a better chance of recognising that delusional memories were in fact not
real, and hence help to protect against PTSD symptoms.'”
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4.4.4 | cvels of sedation and PTSD

To investigate the effects of daily sedation interruption and awakening on PTSD-
related symptoms, Kress et al (2003) compared psychological outcomes of
critically ill patients receiving daily sedative interruption (intervention group) with
outcomes in patients who were awakened only at the discretion of the ICU staff
(control group).™ IES scores (assessed after a minimum of 6 months following
discharge) were significantly greater for control patients than for patients receiving
daily sedative interruption (p=0.02)." Thus, it is possible that the ability to form
even fragmented factual memories, by not being under continuous deep sedation,
may help to protect against PTSD-related symptoms. ™
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4.4.5 Optimum sedation and memory

In light of the evidence for the importance of factual memories for ICU on PTSD
symptoms, ‘optimum’ or ‘light’ sedation, where the patient is calm, cooperative
and communicative, may have a positive effect on long-term patient outcomes.®

To investigate this hypothesis, Treggiari (2008) studied 137 ICU patients who were

randomised either to a light level of sedation (patient awake and cooperative) or a
deep level of sedation (patient asleep or awakening on physical stimulation).'®

Patients receiving light sedation had a shorter ICU length of stay and more
ventilator-free days than patients receiving deep sedation.’ On ICU discharge,
patients receiving light sedation were less likely to have depression (p=0.02).'®
At the 1-month timepoint, lightly sedated patients also had less trouble
remembering their stay in the ICU (p=0.02)."® No significant differences were
observed between the groups in measures of depression, anxiety or PTSD
symptoms at 1 month.™ Treggiari concluded that light sedation provides the
opportunity to reduce ICU length of stay and duration of ventilation, without
negatively affecting patient psychological well being or safety.'® Further research
is required to assess whether the ability to form factual memories by use of light
sedation translates to improved long-term protection against PTSD.
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4.4.6 Optimum sedation and PTSD

As discussed in Chapter 1, sedating patients to an ‘optimum’ level where they are
calm, cooperative, comfortable and communicative can help to facilitate nursing
care and management. Controlling pain and anxiety using a patient-centred
approach to ensure patient comfort and safety, while at the same time avoiding the
adverse effects of oversedation, provides the opportunity to improve interaction
between patients and their family and the ICU team.'® This may help patients to
form factual memories of the ICU, minimise delusional memories, and help to
reduce the risk of PTSD.
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4.5 PTSD and memory assessment tools

This section outlines some of the tools available to assess patients’ memories
and signs of PTSD.

The Confusion Assessment Method for the ICU (CAM-ICU) is a test for delirium
in critically ill patients, including those who are unable to speak (i.e. who are
intubated).2® Hallucinations caused by delirium may result in the formation of
delusional memories and so monitoring for delirium is important in the ICU.

For further information on delirium and the CAM-ICU, please see Chapter 3.

The ICU Memory (ICUM) tool is a 14-item interview tool that can be used to
assess patients’ memories for the ICU 2 weeks after ICU discharge.?' The
ICUM tool contains eight questions about factual events and six supplementary
questions to assess any period of amnesia and the re-experiencing of ICU
memories after ICU discharge.?' Further information about the ICUM tool is
provided in section 4.5.1.

(continued overleaf)
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4.5 PTSD and memory assessment tools (continued)

The UK Post-Traumatic Stress Syndrome 14-Questions Inventory (UK-PTSS-14)
is a screening tool for PTSD, which can be used 2-3 months following discharge
from the ICU.22 The questionnaire contains items across the three DSM-IV
symptom categories of PTSD (re-experiencing, avoidance and arousal) and it
can be used to identify patients in need of specialist referral to help ensure early
intervention for treatment of PTSD.??

The Post-Traumatic Stress Diagnostic Scale (PDS) is an in-depth self-report tool
that can be used to obtain a diagnosis of PTSD on the DSM-IV criteria and a
measure of PTSD symptom severity.?® In the context of PTSD following ICU, the
PDS could be used after the administration of a shorter screening tool, for example
at 3 months following discharge from the ICU.23
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4.5.1 ICU Memory (ICUM) Tool

The eight core questions that make up the ICUM tool assess memories before,
during and after the stay in ICU.?" Patients are asked whether they remember
being admitted to hospital and whether they remember their time in hospital
before being admitted to the ICU. They are then asked whether they remember
being in the ICU and whether they remember the whole stay clearly or not. In
addition, patients are asked to provide details of what they can remember about
the ICU, such as visits from family, the presence of an endotracheal tube and any
hallucinations, nightmares or dreams. Patients are then asked questions about
the time following ICU discharge to help identify any PTSD symptoms. These
questions include whether they have had any unexplained feelings of panic or
apprehension or intrusive memories about their ICU stay and whether they have
talked about their experiences of being in ICU with anyone.?!

The ICUM tool can be used to classify patients as follows:?'

(a) If a patient cannot recall any routine events from their stay in the ICU, then
they have an absence of factual recall of the ICU;

(b) If a patient reports hallucinations, nightmares or feelings that people were
trying to hurt them, then they have delusional memories;

(c) If a patient recalls memories of pain, panic or discomfort, then they have
memories of feelings.
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4.6 |CU patient diaries

In an effort to help patients form a factual, coherent account of their time in

the ICU, Backman and Walther (2001) investigated the use of patient diaries to
provide a detailed narrative of patients’ time in the ICU and help patients come
to terms with their experiences. It was hypothesised that the provision of the
diaries would help to provide a coherent story from any fragmented or distorted
memories or nightmares.?*

The diary format consisted of daily accounts of a patient’s stay in the ICU using
everyday language.?* Photographs of the patient while they were in the ICU
were taken so they could be added to the diary at a later date. All healthcare
professionals helping to care for the patient were able to contribute to the diary,
as were family members and close friends. Entries were written in the diary until
the patient was discharged from the ICU or died.?

Patients were offered their diary at a follow-up visit 2-4 weeks following ICU
discharge.?* The diaries were used as a guide to help explain the patients’ recall
of their time on the ICU and the diaries were considered to be a useful tool as
part of the ICU follow-up process.*
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4.6.1 PTSD symptom levels

The effect of patient diaries on PTSD-related symptoms was investigated by Jones
et al (2006) as part of a larger prospective observational study at five European
ICUs.25 Of the five units, three were implementing patient diaries and were included
in the diary analysis.?® Following ICU discharge, patients’ memories were assessed
using the ICUM tool and patients for whom diaries were completed had a follow-up
appointment with a nurse to introduce the diary to them.2®

When PTSD-related symptoms were assessed at 3 months using the UK-PTSS-14,
patients who received a diary had significantly lower scores (indicating fewer PTSD-
related symptoms) than those who did not receive a diary (p=0.04).2° The value

of patient diaries may be particularly important for patients who have delusional
memories — in this group of patients, those receiving a diary had much lower levels
of PTSD-related symptoms than those who did not.?®

It is hypothesised that the use of an ICU diary may help patients come to terms
with traumatic delusional memories and therefore reduce the emotional and
physiological arousal experienced when they are reminded of these memories.?®
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4.7 Outreach and follow-up

Critical care outreach programmes provide a multidisciplinary approach to
identify patients at risk of developing critical illness and enable early intervention
to aid the recovery of patients who have been discharged from the ICU to the
ward.?® Outreach services help to ensure that patients receive a continuum of
care when transferred to the ward?® and involves not only the patient, but also
their family and ward teams.

Follow-up services, extending beyond discharge from the hospital, are
particularly valuable to provide information to patients about physical, emotional
and psychological recovery.?” Follow-up appointments provide patients with
reassurance from experts who are familiar with the ICU experience and who can
share similar experiences of other patients.?” Furthermore, they provide a forum
to discuss treatment and referrals to specialists if required.?”
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4.7.1 Aiding recovery and returning to normal

To aid patients’ recovery after a stay in ICU, it is important to provide opportunities
for patients to ask questions about their stay and discuss their dreams, nightmares
and hallucinations.?” Providing reassurance to patients that these experiences are
normal after a stay in an ICU can help patients to cope and come to terms with
their experiences.?”

ICU patient diaries are a useful tool to help patients reconstruct their memory?
and can be integrated into outreach and follow-up programmes. Outpatient
appointments provide an opportunity to go through the patient’s ICU story (if they
are ready to discuss their experiences), revisit and monitor their level of recovery
and provide a specialist referral if needed.
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4.8 Addressing PTSD in the ICU

Many factors are associated with the development of PTSD in patients who
have had a critical illness. Understanding these factors is crucial to help
recognise patients who are at risk of developing PTSD-related symptoms. The
extent of the patient’s illness or trauma, any previous psychological history and
the use of sedation may all affect the patient’s experience in the ICU. If patients
have hallucinations, possibly as a result of a period of delirium, they may develop
delusional memories and be at risk of developing PTSD or related symptoms.
The ability to communicate with patients while they are admitted to the ICU is
important to help assess for delirium and to educate patients about symptoms
associated with PTSD. Patients should continue to be monitored and cared for
after ICU discharge through outreach and follow-up programmes, to ensure that
a specialist referral can be provided if needed.
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Appendix A |CU patient diaries: guiding principles

Dr Christina Jones

This appendix provides guiding principles to help facilitate the introduction of
patient diaries in the intensive care unit (ICU). The content for this appendix
has been developed from Whiston Hospital Intensive Care Unit and High
Dependency Unit Patient Diary Guidlelines.! The guidance should be adapted
to meet local needs and discussed and agreed with ethical, legal and Caldicott
representatives prior to implementation.
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A.1 Key requirements

When implementing ICU patient diaries, the first step is to agree a set of
guidelines of how the diaries will be implemented. This process should involve an
ethics committee, legal team and Caldicott guardian to discuss how information
will be collected, stored and shared with patients and their families.

A supply of notebooks will be needed to form the diaries, together with a Polaroid
camera or a digital camera (with printer) so that photographs can be included

in the diary. A diary register should be created to track which patients have a
diary and the current location of all diaries. A secure, lockable storage cupboard
should be used to safely store diaries once patients have been discharged from
the ICU. Finally, whenever implementing a new initiative, it is vital that someone
champions the process — ensuing that meetings take place with the right people,
procedures are implemented as agreed, and any obstacles are proactively
addressed are just some of the skills needed when implementing a protocol for
ICU patient diaries.
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A.2 Record keeping

A diary register should be established to provide an accurate record of which
patients have had diaries created for them and the current location of each diary.
When a patient is transferred out of ICU, the diary register should be updated
detailing the date of the transfer and where the patient has been transferred to.
If the diary is passed to the ICU follow-up team, this should also be recorded in
the register. A ‘diary acceptance’ form should be created to document the
patient’s or family’s decision of whether they wish to keep the diary and/or
photographs, or not — the outcome of which should be detailed in the register.
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A.3 Starting a diary

When a new diary is created, the patient’s name should be added to the diary
register. The outer cover page of the diary may be labelled with an ID sticker,

but should not include the patient’s address (e.g. just the patient’s name and
hospital number). The first inside page should include the patient’s name, hospital
number, bed space and date of ICU admission to aid identification. The diary

should be kept by the patient’s bedside so that it is easily accessible for entries
to be added.

88 Chapter 4: Post-traumatic stress disorder (PTSD) post ICU



A.4 Healthcare professionals’ entries

All healthcare professionals caring for the patient should be given the opportunity
to contribute to the diary and encouraged to do so. Black ink should be used for
clarity and each entry should be signed and dated by the member of staff. The
first diary entry should describe the reason why the patient was admitted to the
ICU, followed by information about their initial condition. For example:

“This diary is being written to help you understand what has been happening to
you in Intensive Care. You came to ... Hospital on ... at ... by ambulance. You
had been vomiting since the day before and had tummy pain.”

“Your circulation was struggling and needed support with a drug called
noradrenaline to keep your blood pressure up. We passed a tube through your
nostril into your stomach to start feeding you. Our doctor updated your family to
explain what had happened to you and our plans for treating you. We started you
on antibiotics and chest physiotherapy for the pneumonia.”

(continued overlear)
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A.4 Healthcare professionals’ entries (continued)

Entries should be made daily where possible, but it is not essential to provide
an entry for every shift. Significant milestones or events should be included (e.g.
extubation, tracheotomy, sitting out of bed for the first time). For example:

“You went for a CT scan of your chest and tummy this morning. In the afternoon
you had a tracheostomy. This involves a small operation where a tube is put into
your windpipe through a cut in the skin of your neck. This is then connected to the
ventilator and is much more comfortable than the tube in your mouth.”

Sensitive information, such as details of malignancy, HIV status, sexuality or
substance abuse should be avoided. If the patient is restless, this information
should be included in the diary as the patient may remember hallucinations from
this period. To ensure the diary can be understood by the patient and/or family,
avoid the use of medical jargon and abbreviations and use layman’s terms instead.
As with other forms of professional documentation, remember to keep entries
professional and relevant. When making entries, remember to leave space for
photographs to be mounted in at a later date.
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A.5 Relatives’ entries

Patients’ relatives should also be encouraged to contribute to the diary.
Discussing the role of the diary with family members and providing them with an
information sheet about the purpose of the diary and how they can contribute,
may help to encourage relatives to make regular entries. Suitable topics include
events from home, visits to the ICU, family milestones, or events of interest to the
patient such as sport or current affairs.
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A.6 Patient photographs

It is suggested that an initial photograph of the patient is taken when the patient
is sedated and ventilated, followed by subsequent photographs to demonstrate
the patient’s progress throughout their stay in the ICU. Relatives can be included
in the photographs if they so wish. However, the photographs should not be
given to the family until the patient has provided consent. Therefore, photographs
should be labelled with the patient’s name and the date taken and then securely
stored for safe keeping. A space should be left in the diary for the photograph

to be mounted at a later date. The photographs should be discussed with the
patient after they have been discharged and should only be mounted in the diary
once the patient has given their consent. If the patient does not give consent for
any or some of the photographs to be included in the diary, then they should be
stored for a period of 12 months in case the patient changes their mind.
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A.7 Returning the diary to the patient

Once the patient has been discharged from ICU, the diary should remain in the
ICU and stored securely. At a time deemed appropriate by the ICU follow-up
team, and with the agreement of the patient, the diary should be discussed
with the patient. This may be before the patient is discharged from the hospital,
e.g. while on HDU or on a general ward. The contents of the diary should be
explained and the photographs shown to the patient. If the patient chooses
not to keep the diary, the diary should be stored for 12 months. A form should
be created and signed to record the patient’s decision. The outcome of the
handover should also be recorded in the patient diary register so that the diary
can be tracked should a patient initially refuse their diary or photographs. If after
12 months the patient still does not wish to see the diary, the diary should be
destroyed by shredding. Diaries and photographs of deceased patients should
be stored for a period of 3 months. A member of the diary team should then
write to the family to ask them if they would like to receive the diary.
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A.8 Overview

The diagram in the slide above provides an overview of the processes discussed for
creating and using ICU patient diaries.

e On admission to the ICU, initiate the patient diary
* Make regular entries and take photographs to demonstrate the patient’s progress
e |f the patient is discharged from ICU, follow-up with the patient

e If the patient accepts the diary/photographs, mount the photographs in the
diary and provide to the patient

e |f the patient refuses the diary/photographs, store them in case the patient
changes their mind

e If the patient dies, store the diary and follow-up with the family

e At all stages, the diary register should be updated to ensure the current status
and location of the diary is known.

Reference

1. Jones C. Whiston Hospital Intensive Care Unit and High Dependency Unit Patient Diary Guidelines.
October 2006. St Helens and Knowsley Hospitals NHS Trust.
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Chapter 5: Using and understanding sedation
scoring systems Ddr Carl Waldmann

This chapter outlines some of the common sedation scoring systems that can
be used in the intensive care unit (ICU) and discusses them in the context of
optimum sedation. In addition, the importance of integrating sedation scoring
as part of a standardised sedation protocol is also discussed.

The chapter has been developed with Dr Carl Waldmann, Intensive Care
Consultant, Royal Berkshire Hospital, Reading, UK.
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5.1 Objectives

After working through this chapter, you should gain an understanding of:
¢ \Why sedation scoring systems are important in everyday ICU practice;

e What are the common sedation scoring systems and the principal
differences between them;

* How to implement sedation scoring as part of a sedation protocol.

96 Chapter 5: Using and understanding sedation scoring systems



5.2 \What is sedation scoring?

Over the past decade, the primary goal of sedation therapy has changed. The
previous objective of having patients deeply sedated or comatose has progressed
to a goal of making patients calm, comfortable, co-operative and communicative.’
This approach facilitates the management of critically ill patients to help meet
patient-specific objectives? and avoid associated morbidity and mortality." (For
further information see Chapter 1.) Sedation scoring provides ICU teams with
the tools needed to assess patients’ depth of sedation, such that sedative and
analgesic therapies can be adjusted to reach an optimum level of sedation.?
Specific objectives of this approach include the following:'

e Provision and maintenance of patient comfort;

e Adequate pain control;

e Reduction of anxiety and memory loss;

e Facilitation of nursing and management;

e Avoidance of muscle relaxants;

e Normalisation of sleep patterns;

e Avoidance of adverse outcomes, such as post-traumatic stress disorder
(PTSD).
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5.3 Importance of sedation scoring

Achieving optimum sedation in the ICU can help to avoid the adverse consequences
of under- or oversedation. In the case of undersedation, these include pain, anxiety,
hypertension and tachycardia.® If patients are agitated they may inadvertently
remove devices and catheters.* Furthermore, if patients do not synchronise with

the ventilator, hypoxia and hypercarbia may also occur.® Conversely, oversedation
may result in coma, respiratory depression, poor cough, hypotension, bradycardia,
gastrointestinal tract paralysis, immune suppression, renal failure and depression.®
Patients may require an increased duration of mechanical ventilation,® which may in
turn increase the risk of ventilator-associated pneumonia® and lung injury.”

Sedation scoring enables a patient’s level of sedation to be assessed in order to
help avoid under- and oversedation. The patient’s current level of sedation can be
compared with their target level and sedative treatments can be adjusted accordingly.
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5.4 Alert, calm, communicative and co-operative patients

Achieving an optimum level of sedation, where the patient is alert, calm,
communicative and co-operative, facilitates easier patient assessments in the
ICU.% By adopting a patient-centred approach to sedation, each patient’s
susceptibility to pain, delirium, disrupted sleep patterns and neuromuscular
dysfunction can be more efficiently managed. Hence, this may not only improve
the patient’s experience while in the ICU, but may also help protect against
long-term psychological trauma such as PTSD.
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5.5 Measuring levels of sedation

The assessment of sedation in critically ill patients should be performed in a
structured and consistent way — guessing the depth of sedation merely by
looking at the patient will not provide an accurate or consistent assessment.
Scoring systems that assess sedation based on a patient’s response to various
verbal and physical stimuli are recommended for measuring sedation in the ICU.°
Essentially, the level of response determines the patient’s numerical score, which
indicates the patient’s level of sedation. Regular assessments allows sedative
therapies to be titrated based on individual patient circumstances to help
achieve an optimum level of sedation.®
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5.5.1 \What would the ideal sedation
assessment tool look like”?

An ideal sedation assessment tool should provide an accurate measure of the
level of sedation or agitation within well defined categories.® These categories
may include behavioural descriptors about the level of consciousness, agitation,
pain or synchrony with the ventilator.® An ideal sedation scale should show good
reliability and validity to ensure that it accurately and consistently measures
sedation across ICU patients, while at the same time being simple and user-
friendly so that it can be easily implemented into everyday clinical practice.?®
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5.5.2 Choosing a scale

Many sedation scoring systems are available, but a true global standard for

a sedation scale has not yet been established. Since the 1970s, a number of
different sedation scoring systems have been used in clinical ICU investigations
and daily practice.?

Most of these scales enjoy good correlation between their measurements and
other measures of sedation, and in some cases inter-scale comparisons have
been directly performed.?® However, validation itself is problematic as there is
currently no agreed objective standard against which to validate sedation scales.™

In light of this, it is suggested that clinicians should choose a sedation scale that
best fits the requirements of their local practice. Such decisions may be based
on pragmatic criteria such as ease of use, familiarity, ability to use in a consistent
manner and compatibility with other scoring systems (e.g. for pain or delirium).
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5.6 Ramsay Scale

The Ramsay Scale was first cited in 1974 and was developed to assess ICU patients’
depth of sedation in a study of the use of the sedative alphaxalone-alphadolene.™
The scale quickly gained popularity and has become widespread in clinical practice.®

The Ramsay Scale provides three levels of ‘awake’ states and three levels of ‘asleep’
states.!" If the patient is awake, they can be observed to see whether they are
anxious and agitated or restless (score = 1) or co-operative, orientated and tranquil
(score = 2). If the patient is neither of these but responds to verbal commands, then
they are scored as a 3. If there is no response, a light glabellar tap or loud auditory
stimulus can be applied and the level of response can be observed: brisk (score =
4), sluggish (score = 5) or no response (score = 6)."

The optimum sedation level, based on the modern criteria of calm, co-operative,
comfortable patients, best fits a Ramsay Scale score of 2.

The Ramsay Scale has attracted criticism as it does not provide clear discrimination
between sedation levels due to an absence of detailed descriptors.™ Furthermore,
the different levels described in the Ramsay Scale are not mutually exclusive — a
patient may be restless or agitated (score = 1), while at the same time being
responsive to a light glabellar tap or loud auditory stimulus (score = 4 and 5,
respectively).'? These factors may result in the Ramsay Scale providing a rather

subjective measure of sedation if it is not used in a consistent way by ICU staff.
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5.7 Sedation-Agitation Scale (SAS)

The Riker Sedation-Agitation Scale (SAS) was first cited in 1994 and was the first
scale to demonstrate reliability and validity in critically ill adults.® The scale was
developed to provide a small number of defined levels of sedation to help maintain
consistency between observers and to provide a symmetrical range of scores for
under- and oversedation.'®

The SAS scores a patient’s level of consciousness and agitation from a seven-item
list which describes patient behaviour. If a patient is agitated then they are scored
from +3 to +1 depending on the degree of agitation. If the patient is awake and
calm, or awakens easily, then they are scored as 0. If the patient is difficult to arouse
then they are scored as -1 or -2, depending on the level of stimulus required to
awaken them. If the patient does not awaken to even noxious stimuli, then they are
scored as -3.'® The SAS has be found to show excellent inter-rater reliability and has
been validated against other common sedation scales.®

The optimum sedation level, based on the modern criteria of calm, co-operative,
comfortable patients, best fits a SAS score of 0.
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5.8 Motor Activity Assessment Scale (MAAS)

The Motor Activity Assessment Scale (MAAS) has also been validated in critically ill
patients.™ It was first cited in 1994, as a sedation scale for use with mechanically
ventilated surgical ICU patients, and was developed in response to the perceived
limitations of the Ramsay Scale.™

The MAAS has seven categories to describe patients’ levels of sedation, each
based on the observed level of motor activity (i.e. movement) of the patient. Highly
active and agitated patients who do not calm down when asked are scored as a 6.
If the patient shows some signs of agitation, such as attempting to sit up, and does
not follow commands, then they are scored as a 5. If the patient shows some signs
of restlessness, such as picking at sheets or tubes, but does follow commands,
then they are scored as a 4. A score of 3 is awarded if the patient shows
purposeful movement and follows commands. If the patient only shows signs of
movement in response to being touched or when their name is loudly spoken

then they are scored as a 2. If a noxious stimulus is required to elicit movement a
score of 1 is awarded. However, if no movement is observed, even in response to
noxious stimuli, then the patient is classified as unresponsive and scored as 0.

The optimum sedation level, based on the modern criteria of calm, co-operative,
comfortable patients, best fits a MAAS score of 3.

105



5.9 Richmond Agitation-Sedation Scale (RASS)

The Richmond Agitation-Sedation Scale (RASS) is an easy-to-use validated sedation
assessment tool for all adult ICU patients.™ It comprises a 10-point scale from
combative to unarousable, and its originators reported robust inter-rater reliability for
medical and surgical patients, patients with and without mechanical ventilation and
patients with and without sedative medications.®

The patient is first observed to see whether they are alert and calm (score = 0). If the
patient is showing signs of restlessness or agitation, the patient is scored from +1
(restless) to +4 (combative). However, if the patient is not alert, the patient’s name is
spoken in a loud clear voice followed by asking the patient to open their eyes and to
look at the speaker. If the patient opens their eyes and maintains eye contact with
the speaker for more than 10 seconds they score -1. If eye contact is maintained for
under 10 seconds they score -2. If the patient does not give eye contact, but does
show other movement in response to the verbal command, then they score -3. If
the patient does not respond in any way to the verbal command, the patient can be
gently shaken on the shoulder, or rubbed on the sternum. If they show movement in
response to this, they score -4. If no response is elicited from the verbal command
or physical stimulation, they score -5."°

The optimum sedation level, based on the modern criteria of calm, co-operative,
comfortable patients, best fits a RAAS score of 0.
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5.10 Adaptation to the Intensive Care Environment (ATICE)

The Adaptation to the Intensive Care Environment (ATICE) Scale was first cited

and validated in 20083 in mechanically ventilated adult ICU patients. ATICE
comprises five assessment items: Awakeness and Comprehension fall within

its Consciousness domain, whereas Calmness, Ventilator Synchrony and Face
Relaxation combine to form its Tolerance domain. Its comprehensive assessment
criteria were developed because of a perceived need for an instrument that
measured patient responsiveness, a clinical variable considered by some to be a
fundamental property for evaluating change in a patient’s sedation level over time.'®

(continued overleaf)
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5.10 Adaptation to the Intensive Care Environment (ATICE)
(continued)

Awakeness is graded by the level of stimulation required for the patient to open
their eyes, from 5 (eyes open spontaneously when entering the patient’s room and
saying ‘hello’) to O (eyes closed with no facial mimic, even in response to physical
stimulation). Comprehension is measured by asking the patient a series of five
commands, with their comprehension score being the sum of correct responses.
Calmness is measured by observing movement during the period of assessment on
a scale of 0-3. Observation of the occurrence of any abnormal respiratory patterns is
used to assess ventilator synchrony and is scored as a sum of the 1-point elements
(no blockade of the inspiratory phase of ventilation, no respiratory rate >30, no
cough and no use of accessory respiratory muscles). Face relaxation is measured in
response to either positioning the patient transiently on their side or through passive
limb movement. It is scored from O (permanent grimacing) to 3 (relaxed face).

The optimum sedation level, based on the modern criteria of calm, co-operative,
comfortable patients, is an Awakeness score of 4 or 5, a Comprehension score of
5, a Calmness score of 3, a Ventilator Synchrony score of 4 and a Face Relaxation
score of 3.
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5.11 Sedation scales: dimensions

The ATICE is the most comprehensive of these five sedation scoring systems.
Indeed, it is the only scale to include a combined assessment of consciousness,
agitation, ventilator synchrony, pain and comprehension. However, ATICE was
developed and validated using an ICU population with a medical diagnosis, and
it is possible that a surgical ICU population may require different measurable
properties.'® Conversely, the developers of the RASS placed their emphasis on
ease of use and clarity. The single-item numerical structure of RASS avoids the
complexity of multiple subscale scores and can be administered quickly (30-

60 seconds) using three sequential steps: observation, response to auditory
stimulation, and response to physical stimulation.'® The three older scales assess
only two of the five sedation domains — consciousness and agitation — but they
are still commonly used in ICUs.

Different ICUs may choose to implement different sedation scales — the choice

of a scale should take into consideration the requirements of local practice.
Regardless of which specific scale is chosen, it is important that sedation scoring
is integrated into routine clinical practice to help meet patient-specific objectives
of sedation.?
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5.12 Nurse-led ICU sedation protocols

Implementing sedation scoring as part of an ICU sedation protocol can help
improve patient outcomes. A prospective, randomised, controlled trial has shown
that, compared with conventional non-protocol-directed sedation administration,
the use of a nurse-led sedation protocol in mechanically ventilated, critically ill
patients with acute respiratory failure can reduce the duration of mechanical
ventilation, ICU and hospital length of stay, and the need for tracheostomy.'”

The sedation protocol used in this study dictated that the nurse should determine
whether analgesics, sedatives, or both were necessary for each patient and should
select the dose and type of sedative administrated (i.e. continuous infusion or bolus
administration). Patient sedation was reassessed and adjusted, in accordance

with the protocol. Treatment was allowed to deviate if it was deemed to be in the
patient’s best interest.'”

The need for effective communication between bedside caregivers and physicians
to make treatment decisions may delay changes to sedation regimens.'” This
study demonstrated that sedation protocols can be successfully implemented by
intensive care nurses.'” Empowering nurses to implement sedation protocols in
the ICU may lead to more rapid clinical decision-making and therefore improve
patient outcomes.”
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5.12.1 Analgesia-based sedation protocols

As discussed in Chapter 1, analgesia-based sedation (ABS) in the ICU provides
a patient-centred approach to help achieve optimum levels of sedation.®
A typical simple ABS protocol might use the following principles:® '8

(a) Set a primary goal of establishing an alert, calm, co-operative patient who
experiences no clinically significant pain;

(b) Assess the patient’s initial levels of pain and agitation and provide ABS
as required;

(c) Reassess pain and anxiety levels on a continuous basis;

(d) Adjust the analgesic agent and/or initiate an additional sedative agent
as required;

(e) If excessive sedation occurs, reduce the sedative agent first.
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5.12.2 Analgesia-based ICU sedation protocols

The evolution of more modern sedation criteria, which advocate a calm,
comfortable, co-operative and alert patient, are best served using analgesic-based
sedation (ABS).2 The principal alternative approach, hypnotic-based sedation (HBS),
renders the patient unconscious, meaning that sedative titrations are dependent

on the perception of the ICU staff.?

Until recently, HBS was the sedative strategy of choice, mainly because hypnotic
agents (e.g. midazolam, propofol) behaved more predictably than their ABS
counterparts (e.g. morphine).® Recently, however, the emergence of newer-
generation analgesics, which evoke more predictable analgesic effects and
ultimately allow the patient to maintain consciousness, has led to an increase in
ABS within the ICU community.

Two recent studies have compared the effect of an ABS approach with that

of a HBS approach. ABS patients have been shown to require fewer days on
mechanical ventilation and shorter duration of ICU stays.'® Furthermore, ABS can
reduce the need for sedative medication and enable greater patient interaction
and easier patient assessments.?
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5.13 Conclusions

Regular assessments of anxiety and sedation in critically ill patients admitted

to the ICU are essential to avoid negative outcomes associated with under- or
oversedation. Many sedation scoring systems exist, providing the tools needed
to assess sedation levels in critically ill patients. These include the comprehensive
ATICE scale and the easy-to-use RASS.

Providing an optimum level of sedation, where patients are calm, co-operative,
communicative and comfortable, provides the opportunity to adopt a patient-
centred approach to the management of patients in the ICU. Implementing a
validated sedation scoring system as part of an analgesia-based sedation protocol
can help achieve this goal. Consequently, factors such as pain, delirium, sleep,
neuromuscular function and PTSD can be assessed and addressed in the ICU.

113



References

10.

11.

12.

13.

14.

15.

16.

17.

18.

114

Ramsay MAE. Intensive care: problems of over- and undersedation. Bailliere’s Clinical
Anaesthesiology 2000; 14: 419-432.

De Jonghe B, et al. Using and understanding sedation scoring systems: a systematic review.
Intensive Care Medicine 2000; 26: 275-285.

Park G. Remifentanil in the ICU: a new approach to patient care. Current Anaesthesia and Critical
Care 2002; 13: 313-320.

Stawicki SP. Sedation scales: very useful, very underused. OPUS 12 Scientist 2007; 1: 10-12.

Kollef MH, et al. The use of continuous IV sedation is associated with prolongation of mechanical
ventilation. Chest 1998; 114: 541-548.

Cook DJ, et al. Incidence of and risk factors for ventilator-associated pneumonia in critically ill
patients. Annals of Internal Medicine 1998; 129: 433-440.

Meade MO, et al. How to use articles about harm: the relationship between high tidal volumes,
ventilating pressures, and ventilator-induced lung injury. Critical Care Medicine 1997; 25: 1915-1922.
Park G, et al. A comparison of hypnotic and analgesic based sedation in a general intensive care unit.
British Journal of Anaesthesia 2007; 98: 76-82.

Jacobi J, et al. Clinical practice guidelines for the sustained use of sedatives and analgesics in the
critically ill adult. Critical Care Medicine 2002; 30: 119-141.

Reschreiter H, et al. Sedation practice in the intensive care unit: a UK national survey. Critical Care
2008; 12: R152.

Ramsay MAE, et al. Controlled sedation with alphaxalone-alphadolone. British Medical Journal 1974;
2: 656-659.

Hansen-Flaschen J, et al. Beyond the Ramsay scale: need for a validated measure of sedating drug
efficacy in the intensive care unit. Critical Care Medicine 1994; 22: 732-733.

Riker RR, et al. Continuous infusion of haloperidol controls agitation in critically ill patients. Critical
Care Medicine 1994; 22: 433-440.

Devlin JW, et al. Motor Activity Assessment Scale: a valid and reliable sedation scale for use with
mechanically ventilated patients in an adult surgical intensive care unit. Critical Care Medicine 1999;
27:1271-1275.

Sessler CN, et al. The Richmond Agitation-Sedation Scale. American Journal of Respiratory and
Critical Care Medicine 2002; 166: 1338-1344.

De Jonghe B, et al. Adaptation to the Intensive Care Environment (ATICE): development and
validation of a new sedation assessment instrument. Critical Care Medicine 2003; 31: 2344-2354.

Brook AD, et al. Effect of a nursing-implemented sedation protocol on the duration of mechanical
ventilation. Critical Care Medicine 1999, 27: 2609-2615.

Muellejans B, et al. Sedation in the intensive care unit with remifentanil/propofol versus midazolam/
fentanyl: a randomised, open-label, pharmacoeconomic trial. Critical Care 2006: 10; R91.






116

O
@GlaxoSmithKline

UK/REM/0024e/10 November 2010




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




