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Disclaimer
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The National Early Warning Score, National Clinicalideline No. 1 is available at the
following link: http://health.gov.ie/patient-safety/ncec/natiorialical-quidelines/

The HSE's expectation is that healthcare staff ugk clinical judgement, medical, nursing and
midwifery knowledge in applying the general prinegppand recommendations contained in the
COMPASS Education Programme and National Early Warning r&cdational Clinical
Guideline No. 1. Recommendations may not be apiatepin all circumstances and the
decision to adopt specific recommendations shoeldriade by the practitioner taking into
account the individual circumstances presentedaoh patient/resident and available resources.
The contents of the COMPAS8Education Programme and National Early Warningr&co
National Clinical Guideline No. 1 do not replace mmove clinical judgement or the
professional care and duty necessary for eachf&ppatient case. Therapeutic options should
be discussed with senior clinical staff on a cagedse basis as necessary.
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The COMPASS Education Programme and National Early Warning r&cbave been
developed for use in healthcare organisations étamid only, taking into account specific
requirements for the Irish healthcare setting. Thetent of the programme and all materials
(including charts and manuals) are the propertthefHSE and should not be reproduced for
commercial purposes without permission.



INTRODUCTION

COMPASS is an interdisciplinary education programme desijto enhance our health care

professionals’ understanding of patients who arecdlly deteriorating, and the significance of

altered clinical observations. It also seeks toroap communication between health care

professions, and adopt a patient-centred, quatiteed approach, enhancing the timely

management of patients. The COMPA®Sgramme has been modified to suit the Irish healt

care system with the kind permission of the HeBlitectorate, ACT Government, Australia.

The programme has been developed in conjunctioh thé national Early Warning Score

which incorporates the VitalPAC™ Early Warning SedviEWS) vital sign parameters, with

the kind permission of Professor Gary Smith (UK)aldition a re-designed general vital sign

observation chart for clinical practice areas hasnbdesigned using an amended version of

CYMRU chart with the kind permission of Professanri@ Subbe (Wales) on behalf of the

developers. The programme includes:

< The National Early Warning Score (NEWS) usingEWIS parameters;

A vital signs observation chart for clinical ptiae areas;

« An escalation protocol for deteriorating patiefdight modifications may be required for
individual sites);

* An escalation protocol for deteriorating patiefgight modifications may be required for
individual sites).

Preamble

It has become apparent, that on occasion, somthlezeie professionals do not manage patients
who are deteriorating in an appropriate, timelyhfas. This is often as a result of delayed

recognition that a patient is deteriorating. Debgyiresuscitation and appropriate treatment
increases the likelihood of a patient’s organsifgidue to inadequate oxygen delivery to these
tissues. This in turn can lead to unexpected daatbxpected cardiac arrest and unplanned
admissions to the intensive care unit. It is imaertfor all health care professionals to

understand the key components that contributeetdeitk of appropriate patient management.

A. Absent or inaccurate observations :
* Appropriate equipment not available;
* Equipment malfunctioning;
* Inability of staff to use appropriate equipment duéack of knowledge;
* Inadequate time to perform observations;
* Lack of understanding of why observations are irtgrar
* General culture that observations are not important

B. Inability of staff to understand the clinicdiservations recorded:
* Unable to trend results and interpret their meaning
* Lack of knowledge.

C. Failure of staff to trigger timely, appropriatsponse:
* Absence of, or inaccurate observations preventingect interpretation and
delaying appropriate clinical decision making;
* Inability to understand observations recorded,;
* Inability to develop a diagnosis;
e Inability to develop a treatment plan;

* Failure to escalate treatment plan if unable teesgyor failure of the patient to
improve.



Having identified the key components of concernisifpossible to address those areas that
pertain to lack of knowledge.

An example of what can go wrong
A 60-year-old man was admitted with pancreatitid arpast medical history of hypertension
* On day three of his stay, his systolic blood presdall below 90mmHg and whilst
fulfilling criteria for immediate medical review &P NEWS score = 3 the patient was
not reviewed. Over the following 24 hours, the @attifulfilled NEWS calling criteria
13 times, however the patient’s condition was naestiewed. The patient died 14
hours later.
* On investigation, the system issues identified were
» health care professionals’ failure to follow hoapipolicy in activating NEWS
escalation plan;
inadequate documentation of observations, partigulaspiratory rate;
failure to change the management plan despitaatdeiquacy;
failure to escalate the level of medical review pites the seriousness of the
situation.

YV VY

Hence, this education programme in conjunction &ittlearly-formatted observation chart and
the utilisation of a track and trigger system, atimprevent such cases recurring.

AlM

The aim of the COMPAS%rogramme is to facilitate participants to recograsd manage the
clinically deteriorating patient, and enable hinm/ite utilise the skills and competencies
required to provide supportive symptom managemetilt a definitive diagnosis has been made
and treatment initiated.

LEARNING OUTCOMES
On completion of this programme, participants stidnd able to:
1. Prioritise Care, using:
= Clinical judgement to apply prior and acquired kiedge to dentify deterioration or
improvement in a patient’s condition;
= National and local Guidelines and protocdis complete the National Patient
Observation Chart fully, accurately & consistendlyer time, including calculating a
National Early Warning Score each time the patat signs are recorded;
= Decision making skills tanitiate appropriate early interventions for pats&swho are
deteriorating;
= An appropriate and timely responseEscalate care appropriately using agreed
escalation protocol.

2. Use clinical reasoning to:
= Recognise, interpret and act on abnormal clinibakovations;
= Understand the importance and relevance of climtelervations and the underlying
physiology;
= |nterpret results of investigations;
= Recognise own limitations.

3. Refer patients appropriately:
= Assess severity of illnesand respond with life sustaining measures in tente of
severe or rapid deterioration pending the arriv@mergency assistance;
= Recognise the need for specialist assistance
= Manage patient deterioration in conjunction with thulti-disciplinary team;
= |dentify the most appropriate environment for tla¢ignt.



4. Improve communication and team working:

= Promote the use of more focussed communication degtwhealthcare professionals
using the ISBAR communication tool to communicat®imation in a structured and
effective way to the appropriate healthcare pradesd, patient and family;

= Communicate the patient status effectively witheagues (to the right people at the
right time);

= Facilitate teamwork within the multi-disciplinargem for enhanced patient outcomes;

= Develop and action management plans for patientenjunction with colleagues.

How to complete this education programme

You can complete this education programme as faliow
1. Self directed eLearning — available on HSELanD, or
2. Attend a face to face programme — available in ywhinical area.

Before you complete the eLearning program@R the face to face programme, you must
download and read the Training Manual for the COMBA Education Programme
incorporating the National Early Warning Score (fion-pregnant adult patients).

The face to face programme has three phases thahyst complete in the following order:

1. Work through a CD and the Training Manual for thOMPASS Education
Programme incorporating the National Early WarnBgore (for non-pregnant
adult patients), independently;

2. Complete the paper quiz;

3. Attend the mandatory face-to-face session.

These resources are available at the following link
http://www.hse.ie/eng/about/Who/clinical/natclingfacutemedicineprogramme/earlywarnings
core/education.html

On the CD you will be guided through a patient cstaey:

* You will have access to the patient’s history, itleeirrent health situation and their
observation charts;

e You will be asked a list of questions, which wheen direct you to information on
the specific vital sign in question;

* In order to move on to the next section on a dfévital sign you must correctly
answer a multiple-choice question;

» If you get any question wrong, you will be directiealck to the information just
covered, to clarify the information in that section

« When you answer the question correctly, you widrttmove on to the next section
of the case study.

Once you have completed the case study, you vattged to a multiple-choice quiz to test your
knowledge and to practise for the assessment. Yibube unable to skip ahead in the CD,

however you will be able to go back to review argaathat you have already completed if you
require any clarification on the content. You MUSODMPLETE the CD prior to attending the

face-to-face education session you have been sigteftr. You must also complete the paper
quiz, which is located at the back of the manudisTs also multiple-choice and you MUST

complete it and return it to the course co-ordinaibleast two days prior to the face-to-face
education session.



The National Early Warning
Score



THE NATIONAL EARLY WARNING SCORE

Learning outcomes

When you have successfully completed this segionshould be able to:

¢ Calculate a total Early Warning Score;

» Be aware of your responsibilities when a triggersgsee Text Box 1) is identified.

A "vital” sign is a sign that pertains to life, without which life would not exist.

Vital signs constitute pulse, blood pressure, raspiy rate and temperature. Derangements in
pulse and blood pressure measurements can reftechcaeased threat to life so can be
considered a “vital sign”.

Derangements in pulse, blood pressure, respiratieyand temperature measurements reflect
an increased risk of death. It is important to detebserve and record these vital signs early,
and deliver timely treatment not only to normalikese signs, but also to decrease the risk of
the patient dying.

Background

The National Early Warning Score (NEWS) is a bedsid score and track and trigger
system which nursing staff calculate from the vitalsigns recorded, and aims to indicate
early signs of a patient’s deterioration.

It is a valuable additional tool to facilitate detien of a deteriorating patient, particularly in
acute hospital wards where patients are often quitevell and there may be many
inexperienced staff. Vital signs only include Pul&ood Pressure, Respiratory Rate and
Temperature; however the VIEWS takes into accothdraobservations as well.

The National Early Warning Score (using VIEWS pastars) considers all the patient’s
recorded observations together, not just a singervation in isolation. It includes pulse,
blood pressure, respiratory rate, temperature, exygturation, B, (inspiredO,) and AVPU
(Alert, response to/oice, response t®ain, Unresponsive) score (see Patient Observation
Chart).

Trigger Score
A score of 3 in any single parameter is a triggergint for action
A score of 2 for heart rate<40 (Bradycardia) is a trigger point for action

A score of 3 is a trigger point for action, with esalation notification at 4-6 and 7 (se€
Escalation Protocol Flow Chart).

Text Box 1: Trigger Score

The NEWS policy includes:
(individual hospitals mustiew this and adapt as appropriate)

+ Direction to nurses as to what level of doctor setx be notified, based on the
NEWS score;

< Direction for nurses on the frequency of vital sapservation measurement once a
trigger score is reached.
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NEWS is beneficial as:

» It provides a point in time for communicating tHeanges in a patient’s vital signs
and observations and empowers nurses and junidordoto take appropriate
action;

« It does not replace clinical judgement when staffr@ concerned about a patient
(see Text Box 2);

e It assists doctors in prioritising the manageméitheir patients;

« Prompts more timely medical review and treatmenpaifents as it has an inbuilt
escalation policy if the patient has not been mgei within the required time
frame;

e Does not replace calling an Emergency Responser8y&RS).

1. The NEWS does NOT replace calling the cardiacatast team in the event of collapsed
adult with suspected no pulse and/or no breathing.

. The NEWS does not replace calling the ERS.

The NEWS does not replace contacting the regiat/consultant for immediate review

of any patient that the health care professional iseriously worried about, including a

patient with a sudden fall in level of consciousnssfall of GCS > 2 (where this score i

in use), repeated or prolonged seizures or threated airway.

w N

\"2)

Text Box 2:NEWS

NOTE: The Emergency Response System (ERS) must bédfidérnh each acute hospital for
daytime, out of hours, weekends etc. as approptiatbeir local hospital model. See further
information on hospital models in Acute Medicin@giamme document amww.hse.ie

Adult NEWS Calculation

To obtain the total NEWS:

1) Record a full set of vital sign observationstioa patient;

2) Each individual observation is scored accordmtie criteria outlined below (Table 1);
3) Total the score for each observation to achéetaal score.

Table 1: Adult Early Warning Score for each var@abl

National Early Warning Score (NEWS) Key
Score 3 1 0 1
Respiratory Rate <8 9-11 | 12-20 > 25
(bpm)
S0, (%) <91 94-95 > 96
Inspired Q .
(FiO)) Air Any O,
Systolic BP 101-
(MmHg) <90 110 111-249 | > 250
Heart Rate
(BPM) 41-50 51-90 | 91-110 >131
AVPU/CNS Voice (V),
Response Alert(A) Pain (P),.
Unresponsive
V)
Temp (C) < 35.1-| 36.1- | 38.1—
35.0 36.0 38.0 39.0

Note: Where Systolic blood pressurei200mmHg, request Doctor to review

11



Track and Trigger procedures
If any single parameter scores 3 or the total NE¥&#8hes a trigger score of 3, the activation
protocol must be initiated (Text Box 3).

If the total NEWS reaches a trigger score of 4-& ,8escalated notification must be initiated
(see Escalation Protocol Flow Chart, Figure 1).

A. Increase Frequency of Vital Sign Observations

When the total NEWS score & the nurse in charge must be notified and obsemsatio
increased as per Escalation Protocol. The minimwnitoring recommended is 6 hourly. The
frequency of observations may be increased at tagg 9y the nurse.

With improvement of the patient’'s condition, the Egalation Protocol may be stepped
down as appropriate and documented in the managemeplan.

When the total NEWS score & the nurse in charge and the Team/On-call SHO rbest
notified and observations increased as per Escal&totocol.

Total NEWS Trigger Point - Score of 3:

Notify Nurse in charge and Team/On-Call SHO, 4 houdy observations,
SHO to review patient within 1 hour.

Text Box 3: Activation Protocol

B. Communicate Score Appropriately

The nurse must notify the CNM/nurse in charge, whgmatient reaches a total score of 2 (Text
Box 4).

The nurse must notify the nurse in charge anddleyant medical personnel, depending on the
NEWS as outlined in the Escalation Protocol flovartt{Figure 1).

At the time of a patient reaching a score of 2, thewurse must notify the
CNM/Nurse in charge. If the patient reaches a scoref 3 or above, the nurse
must always notify the nurse in charge and the relent medical personnel

Text Box 4: CNM Notification

Resuscitation status should be established and donented in the patient’s notes by the
primary medical team.

12



National Early Warning Score Escalation Protocol Fbw Chart

Note: In the event of respiratory or cardiac arstivate the cardiac arrest system. If the

NEWS score is 3 in any single parameter or AVPUed® 3 or GCS (where this score is
use) falls > 2 points contact doctor for immediaé@ew and follow escalation plan.

Figure 1: NEWS Escalation Protocol
Escalation Protocol Flow Chart

in

r

Minimum
Total Score | Observation ALERT RESPONSE
Frequency
1 12 Hourly Nurse in charge Nurse in charge to review if new scorel
2 6 Hourly Nurse in charge Nurse in charge to review
3 4 Hourly Nurse in charge & | 1. SHO to review within 1 hour
Team/On-call SHO
4-6 1 Hourly Nurse in charge & | 1. SHO to review within hour
Team/On-call SHO| 2. Screen for Sepsis
3. If no response to treatment within 1 hou
contact Registrar
4. Consider continuous patient monitoring
5. Consider transfer to higher level of care
>7 Hourly Nurse in charge & | 1. Registrar to review immediately
Team/On-Call 2. Continuous patient monitoring
Registrar recommended
Inform Team/On- | 3. Plan to transfer to higher level of care
Call 4. Activate Emergency Response System
Consultant (ERS)
(as appropriate to hospital model)
Note: Single Score triggers
Score of 2 % Hourly Nurse in charge & | 1. SHO to review immediately
HR <40 Team/On-call SHO
(Bradycardia)
*Score of 3 % Hourly or as | Nurse in charge & | 1. SHO to review immediately
in any single indicated by | Team/On-call SHO| 2. If no response to treatment or still
parameter patient’s concerned contact Registrar
condition 3. Consider activating ERS

*In certain circumstances a score of 3 in a sipgleameter may not require ¥ hourly observations i.e

some patients 00,.

+  When communicating patients score inform relevamspnnel if patient is charted for supplement
oxygen e.g. post-op.

«  Document all communication and management plaractt escalation point in medical and nursi
notes.

- Escalation protocol may be stepped down as ap@tepand documented in management plan.

0

IMPORTANT:
1. If response is not carried out as above CNM/dlimsharge must contact the Registrar or Condult

in

2. If you are concerned about a patient escalateregardless of score.

Escort required out of ward area: consider expertie of personnel and equipment required

for safe transport.

Where a patient is being continuously monitoreshagslectronic technology, a full set of vital

signs data must be documented on the observataom els per Escalation Protocol.

13



Practical guidance

The National Early Warninghould be recorded using the National Patient Qbasen
Chart fornon-pregnant Adult Patienfsr:
* All admitted patients;
» All patients in the ED when a decision has beenaraddmit
e All patients on discharge from ICU, CCU and OpergtiTheatre -Recovery
room.

Summary NEWS Adult (non-pregnant)

Trigger score: A score of 2 for Heart Ratel0 (Bradycardia) is a trigger point for action. A
score of 3 in any single parameter or total NEWS3a§ the trigger point for action, with
escalated notification required at NEWS of 4-6 @rat if the patient is not improving.

1. The NEWS does NOT replace calling the cardiaarrest team in the event of
collapsed adult with suspected no pulse and/or nadathing.

2.  The NEWS does not replace calling the ERS appropriate to local hospital
model.

3.  The NEWS does not replace contacting the ristrar/consultant for immediate
review of any patient that staff are concerned abdu including those who
experience a sudden fall in level of consciousne$sl| of GCS>2, repeated or
prolonged seizures or threatened airway.

The Early Warning Score guides the Escalation eodto

The Early Warning Score does not replace clinigdggment when staff are concerned about a
patient.

In the next few sections you will be taken throegteh vital sign individually. Always
remember that you must consider all the clinicalesbations when assessing a patient, and not
just a single parameter in isolation.

Note: The scoring parametersfor the physiological signsidentified in the nationally agreed
Early Warning Score (VIEWS) in Table 1, must be strictly adhered to.

14
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OXYGEN DELIVERY

Learning Outcomes
When you have successfully completed this segionshould be able to:

» Explain the importance of oxygen delivery to lieal
» State and explain the factors that affect adegoeygen delivery

Background

Oxygen is essential for the adequate productioraddgnosine triphosphate (ATP) by cell
mitochondria (Figure 2). Adenosine triphosphate PATS required as a source of energy for all
intracellular functions. ATP is formed in the mitmndria via phosphorylation. A phosphate is
added to adenosine diphosphate (ADP) via a highggri®ond, thus forming ATP. This stores
energy on a temporary basis. When energy is nelegl¢lde cell, ATP is dephosphoryladed to
ADP, releasing the energy from the bond (Text Bgx 5

ATP > ADPPi + Energy
(Adenosine +Pi+Pi+Pi) ¢ Adenosine + Pi+Pi

Text Box 5: Energy Release

If there is inadequate oxygen supply, ATP productfalls, and cellular function is then
depressed (Figure 3), through lack of energy. Theze reduced levels of oxygen supply at
cellular level may cause organ failure, which astbdeads to the unplanned admission of a
patient to ICU and at worst a patient’s death.

Therefore if oxygen delivery is maintained, thisymaduce the incidence of unplanned ICU
admissions and unexpected deaths.

16



Figure 2: AEROBIC METABOLISM (i.e. with oxygen)
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Figure 3: ANAEROBIC METABOLISM (i.e. in the absencemdygen)
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Oxygen supply to the cells can be described bydhkegen delivery chain” (Figure 4)
Oxygen Delivery = Cardiac Output x Arterial Oxygencontent

Thus oxygen delivery requires
A. Arterial oxygen content:

- haemoglobin concentration (Hb)

- haemoglobin oxygen saturation (SRO

- partial pressure of oxygen (P8O

SEE SECTION ON “AIRWAY AND BREATHING”
B. Cardiac output — SEE SECTION ON “CIRCULATION”"

Figure 4: ABC and the Oxygen Delivery Chain

Airway Breathing Circulation
Exhaled air —_—
(CO, 5.3kPa) 1

Heart
and v

r Lungs
Air A
(21% Q 21kPa) v

——
1 J 1 ]
1 1
ARTERIAL OXYGEN CONTENT CARDIAC OUTPUT

= ‘54/

OXYGEN DELIVERY

SUMMARY

= Oxygen is essential for the adequate producticadehosine triphosphate (ATP).

= |f there is an inadequate oxygen supply, ATP prtédadalls, and cellular function is
then depressed.

= Oxygen Delivery = Cardiac Output x Arterial Oxygeontent.

18
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Airway and Breathing

Learning Outcomes

When you have successfully completed this segimonshould be able to:
= Recognise when difficulties with a patient’s airnaybreathing may compromise
oxygen delivery to the tissues;
= Apply the appropriate oxygen delivery device;
= Manage a patient with impaired arterial oxygenatippropriately;
= Explain why the respiratory rate is such an impurtaarker of the deteriorating patient.

Introduction

In order for oxygen to reach haemoglobin and besparted around the body to the tissues, it
needs to pass through the upper airways (nose hmivathea) and lower airways of the lungs
(bronchi) to the alveoli. To do this, we need batlpatent airway, and an intact respiratory
nerve and muscle function to move air in and ouheflungs. Once oxygen is in the alveoli, it

diffuses across the thin alveolar capillary membranto the blood, and attaches to

haemoglobin. From here, it is dependent on the po&ry and then the systemic blood

circulation to move the oxygen to the tissues aild evhere it is required.

Adult Airway

Oxygen cannot move into the lower respiratory tnaless the airway is patent. Causes of
airway obstruction can either be mechanical ortional.

Causes of airway obstruction
e _Functional airway obstruction — may result from rdesed level of consciousness,
whereby the muscles relax and allow the tongueatbbfack and obstruct the
pharynx;
* Mechanical airway obstruction — may be through rasipin of a foreign body or
swelling/bleeding in the upper airway (e.g. traunalergy and infection).
Mechanical obstruction may also be caused by oederspasm of the larynx.

20



Examination of the Airway

Recognition of airway obstruction is possible usaitook, listen, feel” approach.

Look: Complete airway obstruction can cause paradoxitestc and abdominal
movements (“see-saw” like movement, where insgimais associated with outward
movement of the chest, but inward movement of thaomen). Other signs of airway
obstruction include use of accessory muscles (aedkshoulder muscles) and tracheal
tug.

Listen: In complete airway obstruction, there will be nedth sounds at the mouth or
nose; in incomplete obstruction, breathing willrmesy (stridor = inspiratory wheeze)
and breath sounds are reduced.

Feel: Placing your hand immediately in front of the patie mouth allows you to feel

if there is any air moving in or out of the airway.

Management of the Obstructed Airway

In the majority of patients in hospital, the patismirway obstruction is functional, i.e. due to a
depressed level of consciousness. Simple clinieslaauvres may be required to reopen the
airway (see Figure 5).

1. Head tilt

2. Chin lift

3. Jaw thrust

4. Insertion of an oropharyngeal or nasopharyngieaiay.

Figure 5: Simple Airway Manoeuvres

o

Jaw Support 3 _—
PRt e Y

oS

/ Jaw ThrustT'“ A+

" Head
Tilt

Suctioning of the airway using an oropharyngeaksumay be required to remove any vomitus
or secretions, which may be contributing to airedgtruction. Due care must be taken when
performing oral suctioning so as not to further poomise the patient’s airway.

If the patient continues to have a depressed lel@lonsciousness and is unable to protect
his/her own airway, endotracheal intubation maydsgiired. Endotracheal intubation may only
be performed by experienced staff.
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In all patients with an airway obstruction or patients who are unable to maintain an
adequate airway, activate the cardiac arrest systenincluding anaesthesia) or ERS. In

rare cases, the airway obstruction may be due to mokanical factors, which are not so

easily treated, e.g. airway swelling, post-operatevhaematoma, infection. This is a medica

emergency, therefore activate the cardiac arrest siem or ERS.

Text Box 6: Airway Obstruction

A surgical airway may be required if endotracheaubation is not possible (called a
cricothyroidotomy), and this should only be atteeabby competent, experienced staff.

Breathing

Breathing is required to move adequate oxygen iatw] carbon dioxide out of the lungs.
Breathing requires:

* An intact respiratory centre in the brain;

* Intact nervous pathways from brain to diaphragm intercostals muscles;

* Adequate diaphragmatic & intercostals musciefion;

» Unobstructed air flow (large and small airways)

Examination of Breathing

The “look, listen, feel” approach is a practical thwa of quickly determining causes of
abnormalities in breathing.

Look

Respiratory rate is an important marker of a detating patient (Text Box 6). When you walk
into a room and the first thing you notice is thatignt's breathing, there is a significant
problem with the patient.

Look for signs of respiratory failure which can lume:
e Abnormal respiratory rate;
e Use of accessory respiratory muscles;
» Sweating/pallor;
» Central cyanosis;
e Abdominal breathing;
» Shallow breathing;
* Unequal chest movement.

Listen

Initially listen for:
» Noisy breathing which may indicate secretianthie upper airways;
» Stridor or wheeze which may indicate partialaly obstruction.
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Then auscultate with a stethoscope to assess lw@atils:
* Quiet or absent breath sounds may indicate theepcesof a pneumothorax or a pleural
effusion;
» Bronchial breathing may indicate the presence ofobdation.

Feel

1. Palpation
Palpate the trachea and chest wall:
e tracheal deviation indicates mediastinal shift vahicay be due to:
- apneumothorax or pleural fluid-tracheal deviatiovay from the lesion;
- lung collapse-tracheal deviation toward the lesion.
» chest wall crepitus (subcutaneous emphysema) idyhsyggestive of a pneumothorax,
oesophageal or bronchial rupture;
e asymmetrical chest wall movement may indicate taviéd pathology e.g. consolidation,
pneumothorax.

2. Percussion:
e Hyper-resonance indicates pneumothorax;
e Dullness indicates consolidation or pleural fluid.

Why Respiratory Rate is Important

An increase in a patient’s respiratory rate catectfeither a drop in arterial blood oxygen
saturation level or reflect compensation for thespnce of metabolic acidosis. Respiratory rate
may therefore be an important indicator of inadéguaxygen delivery to the tissues and
therefore a marker of a deteriorating patient. Aggen delivery to the tissues is reduced, cells
revert to anaerobic metabolism. This increases ldmtate production, resulting in the
accumulation of acid (see Figure 6). This accunutabf lactic acid stimulates an increase in
respiratory rate (tachypnoea).
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Figure 6: Importance of Respiratory Rate

Inadequaxggen delivery at the tissue level
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The decrease in oxygen delivery to the tissueschwhesults in tachypnoea, can be due to
problems at any point in the oxygen delivery cl{&igure 4).

Metabolic acidosis can increase the respiratory rat even though the arterial oxygen
saturation may be normal

Text Box 7: Metabolic Acidosis, Respiratory Rate amteAal Oxygen Saturation

A Normal Arterial Saturation and Tachypnoea

There can be falling oxygen delivery despite norarédrial oxygen saturation. Therefore rises
in respiratory rate can occur in patients with nalror low arterial oxygen saturation levels and
may well be a better indicator of a deterioratiagignt than arterial oxygen saturation.
Respiratory rate, SpG, NEWS

The respiratory rate, arterial oxygen saturatioth iaspiredO, (FiO,) score (Table 3) for the
Adult NEWS are as follows:

Table 2: Adult Respiratory NEWS

Score 3 1 0 1 8
Respiratory Ratg <8 9-11 |12-20 > 25
(bpm) a

S0, (%) <91 94-95 | >96

Inspired Q .

(Fi0y) Air Any O,

The NEWS is noted for each individual parameterwitidnake up part of the total NEWS. Be
aware that if a patient is maintaining a normalusston, but their oxygen demands have
increased (that is, they need more oxygen to mairttee normal level) then the patient is
deteriorating.
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Respiratory rate score of 3 requires immediate medal review.

Text Box: 8 Adult Respiratory Rate Notification

Management

Specific treatment will depend on the cause, amglvital to diagnose and treat life-threatening
conditions promptly, e.g. tension pneumothoraxt@q@ulmonary oedema, acute asthma and
acute pulmonary embolus.

All deteriorating patients should receive oxygeefdoe progressing to any further assessment.
The aim is to deliver supplemental oxygen to achi@\5p@ of > 96% in those patients not at
risk for hypercapnoeic respiratory failure and a3 as close to 13kPa as possible, but at least
8kPa (Sa@90%) is essential. In most patients this can lesed by sitting them upright and
applying 12-15 litres/min of oxygen via a non-rediteer mask (Figure 10).

If the patient does not improve they will requiexiew by an anaesthetist.

In a small subgroup of patients who have Chronic Ostructive Pulmonary Disease
(COPD) and are “CO, retainers” or their risk factors for hypercapnoeic respiratory
failure are increased (e.g morbid obesity, chest ladeformities or neuromuscular
disorders), high concentrations of oxygen can be shdvantageous by suppressing the
hypoxic drive.

=

However, these patients will also suffer end-orgadamage or cardiac arrest if their blood
oxygen levels fall too low. The aim of care for thee patients is to achieve Palbf 8kPa or
saturation of greater than 90% on pulse oximetry. herefore in a patient with COPD who
has a PCQ > 8kPa, but is also hypoxic, P&k 8kPa, do not turn the inhaled 02 down
however, do not leave the patient unattended. If #ir PO, is >8kPa then you can turn the
inhaled 0, down to maintain SaQ > 90%

Text Box 9: Oxygen Delivery in COPD

Oxygen Delivery Systems

The oxygen delivery systems available are clasbkifigo fixed and variable performance

devices. They are able to deliver a wide rangexgfien concentrations.

A. Fixed Performance Devices

Provide gas flow that is sufficient for all the jgat’s minute ventilation requirements. In these
devices, the inspired oxygen concentration is datexd by the oxygen flow rate and attached

diluter (see Table 4) e.g. the Venturi mask (FigQre

In patients at risk of hypercapnia from a too higbpired oxygen, a Venturi system is more
accurate in delivering the oxygen concentrationrdds
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Figure 7: Venturi Mask System

k

Image reproduced with permission of mayohealthcara.au

Table 3: Relationship Between Inspired Oxygen andg@mry-low Rate with Venturi

Diluter Colour Diluter setting (Inspired Suggested oxygen flow rate
Oxygen) (Litres/min)

Blue 24% 2

White 28% 4

Yellow 35% 8

Red 40% 8

Green 60% 15

Please note that the colours and flow rates varybeh companies. Always read the label.

B. Variable performance devices

These do not provide all the gas required for ngirugntilation, they entrain a proportion of air
in addition to the oxygen supplied.

The inspired oxygen concentration will depend on:
A) Oxygen flow rate
B) The patient’s ventilatory pattern (if the patidvas a faster or deeper respiratory
rate, more air will be entrained, reducing the irepoxygen concentration).

These devices include nasal prongs, simple facesnasktial re-breathing and non-rebreather

masks.

A) Nasal prongs (Figure 8) — The dead spacd@fasopharynx is used as a reservoir for
oxygen, and when the patient inspires, entrainednaies with reservoir air, effectively
enriching the inspired gas. Oxygen flow rates di 2min

B) High flow nasal prongs — these use warm huiieiioxygen at higher flow rates 4-8L/min

Figure 8: Nasal Prongs

W & 4
il “: =

Image reproduced with permission of mayohealthcara.au
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C) Oxygen facemasks (Figure 9) — reservoir veluoh oxygen is increased above that
achieved by the nasopharynx (Text Box 10), thusdrigoxygen concentration can be
achieved in inspired gas (max 50-60%)

Figure 9: Oxygen Mask

Image reproduced with permission of mayohealthcare.au

D) Non-re-breathermask (Figurel10) — A simpleefatask with the addition of a reservoir bag,
with one or two-way valves over the exhalation pavhich prevent exhaled gas entering
the reservoir bag (permits inspired oxygen conagiotm up to 90%). Oxygen flow rate of
12-15L/min.

Figure 10: Non-re-breather Mask

Image reprodced with permission of mayohealthcara.au

Monitoring and Titrating Oxygen Therapy

Oxygen therapy can be monitored clinically (patertolour, respiratory rate, respiratory
distress), or by measuring arterial oxygenatior pitlse oximetry or arterial blood gas.

The advantage of measuring an arterial blood géisaisboth oxygen and carbon dioxide are
measured, as well as the metabolic status (indjudictate).

Oxygen needs to be prescribed by a doctor.
In urgent situations, where oxygen is applied or tb amount increased, a doctor must
review the patient.

Text Box 10: Oxygen Prescription

If the carbon dioxide tension rises in someone wadtte respiratory failure, it can be a sign that
they are tiring and may require ventilatory suppldi€O, begins to rise in a patient with COPD,
it may be prudent to reduce the inspired oxygercentration, however always remember that
the arterial oxygen tension should not be alloveefdll below a P@Qof 8 kPa.
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Patients do not die from a raised £flone: they die from hypoxaemia (Text Box 11)

—

In an acute setting, when taking an arterial bloodyas sample, do not remove the oxygen. |
is unnecessary to remove the oxygen and removing itnay precipitate sudden
deterioration.

Text Box 11: Arterial Blood Gases

As long as the concentration of oxygen being dedigas recorded, the degree of hypoxaemia
can be calculated. The blood gas machine can etdcthis for you as long as the correct
inspired oxygen concentration is recorded.

SaG0, refers to the directly measured in vitro measuremet of arterial oxygenation usually
via ABG. SpG; refers to the indirect assessment using the oximest

Text Box 12: Sa@and Sp@
Directly Measured Arterial Oxygenation

Arterial blood gases can be sampled and analysadiandard fashion. These provide the gold
standard method of measuring oxygenation. The rafiooxygen carrying haemoglobin
compared to the total amount of haemoglobin caadmeirately measured. This value can be
presented as a percentage which is termed. at@rial blood gas measurement is invasive.

Indirectly Measured Oxyhaemaoglobin

Pulse oximetry measures the presence of oxyhaeiviaglmdirectly by measuring the
absorption of light at certain frequencies. Theoapion of light can be related to the presence
of oxyhaemoglobin. This is usually done with a &ngorobe. It is possible to provide an
estimate of indirectly measured oxyhaemoglobin eob@tion as a percentage of total
haemoglobin. This is defined as the $§0ext Box 12). Pulse oximetry is non-invasive bah

be affected by variables such as movement, theepcesof unusual haemoglobin varieties,
including carboxyhaemaoglobin, and nail varnishes.

Oximeters can be unreliable in certain circumstanfeext Box 13), e.g. if peripheral
circulation is poor, the environment is cold, athmgias, or if the patient is convulsing or
shivering

If the pulse oximeter does not give a reading, dooh assume that it is broken...the patient
may have poor perfusion!

Text Box 13: Pulse Oximetry Warning

Although pulse oximetry provides good monitoringaoterial oxygenation, it does not measure
the adequacy of ventilation, as carbon dioxidelfeaee not measured (Text Box 14) nor does it
determine the adequacy of oxygen delivery to thsuBs.

Oxygen saturation may be “normal” but the PCO, may be high which reflects inadequate
minute ventilation and hence respiratory failure.
Arterial oxygen saturation being “normal” does notrule out acute respiratory failure.

Text Box 14: Normal Sp©Does Not Rule Out Respiratory Failure
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Arterial blood gases remain the gold standard &®easing respiratory failure. It measures
arterial oxygen, arterial saturation and artergabon dioxide. It also provides information on
the metabolic system (i.e. bicarbonate concentratlase excess and lactate) an approximate
haemoglobin, electrolytes and blood glucose.

ABGs should be measured in patients who:
e Are critically ill;
e Have deteriorating oxygen saturations oréasing respiratory rate;
* Requires significantly increased supplementgbex to maintain oxygen saturation;,
» Have risk factors for hypercapnoeic respmafailure;
e Have poor peripheral circulation and therefoneeliable peripheral measurements
of oxygen saturation.

When assessing a patient remember to incorporhtbealital signs, do not just look at an
individual reading (Text Box 15). If you suspedilifey oxygen delivery, consider where in the
oxygen delivery chain may be disordered (see Figje

Remember to incorporate all the vital signs in yourassessment

Text Box 15: Vital Signs

Figure 11: ABC — Oxygen Delivery Chain
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Some Questions and Answers for Patients with ChroaiObstructive Pulmonary Disease
(COPD)

Q. Will a high concentration of inspired oxygen hae an effect on the respiratory drive of
my patient with Chronic Obstructive Pulmonary Disease?

A. This is a common concern. Many patients with COPIp on a “hypoxic” respiratory drive.
Their usual Pa@may be lower than the normal range e.g. 8kPa (albtt15kpa). Delivery of
high concentrations of oxygen to achieve a Pafthin the normal range may indeed suppress
the respiratory drive in these patients causingR@€} to rise. However, when patients with
underlying COPD deteriorate, e.g. pneumonia, higicentrations of inspired oxygen may be
required to treat hypoxia, the aim being to retilne PaQ to what is considered an acceptable
level for this patient - usually 8kPa. Prompt tneaemt of severe hypoxia is vital, failure to do so
will result in cardiac arrest earlier than a rai®€Q. Administer enough oxygen as prescribed
to achieve an Sp>>90% and a Pa(f 8kPa. If the Pagrises above 8kPa, you may turn down
the inhaled oxygen as prescribed to achieve an $890%. It is very important not to leave
the patient unattended during this time.

Q. Should | discontinue oxygen therapy temporarilywhile the deteriorating patient has a
sample of arterial blood taken for Arterial Blood Gas (ABG) analysis?
A. No.

Q. What should | do if a COPD patient develops redgpatory acidosis?
(pH < or = 7.35 and respiration > 25 breaths perute)
A. Consider institution of Early Non-invasive Ventitat

Summary

* An increase in Respiratory Rate can occur evengindhe arterial oxygen saturation
may be normal.

* In rare cases, an airway obstruction may be dumedchanical factors, which may not
be so easily treated e.g. airway swelling post-aiper haematoma, infection. This is a
medical emergency and requires activation of theliga arrest system (including
anaesthesia) or ERS.

* In a small subgroup of patients who have Chronist@istive Pulmonary Disease
(COPD) and are “C@retainers” high concentrations of inspired oxygeamn be
disadvantageous by suppressing their hypoxic dk\avever, these patients will also
suffer end-organ damage or cardiac arrest if thleind oxygen levels fall too low.

The aim in these patients is to achieve a R#A@kPa, or oxygen saturation of 90% on
pulse oximetry. So, in a patient with COPD who &ad#3CQ >8kPa but is also hypoxic,
PO,<8kPa do NOT turn the inhaled, @own however do not leave them unattended. If
their PQ is >8kPa then you can turn inhaled dwn to maintain Sa©590%.

* When the patient is acutely ill, it is unnecesstryremove the oxygen mask when
taking an arterial blood gas sample, as it mayipitate sudden deterioration.

* If the pulse oximeter does not provide a readimgnot assume it is broken, the patient
may have poor perfusion and be very unwell!!

* Oxygen saturation may be “normal” but the BG@ay be high reflecting inadequate
minute ventilation and respiratory failure.

* Remember to incorporate all the vital signs in yasgessment.
* Respiratory score of 3 requires immediate reviewldgtor.
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Circulation

Learning outcomes

When you have successfully completed this segionshould be able to:

e Explain why pulse rate and blood pressure are I"g@igns”, and the importance of
measuring them;

e Describe the mechanisms which generate blood peassu

« Define and describe the causes and consequencesandf, compensation for,
hypotension;

e Explain what is meant by shock;

* Manage hypotension in the deteriorating patient.

The Importance of Oxygen

Oxygen reaching the cells and mitochondria is ddpehupon adequate amounts of oxygen
being delivered via the blood circulation (Figur®).1Without oxygen being delivered to the
mitochondria, inadequate amounts of ATP are gee@rand cellular dysfunction occurs.
Oxygen delivery’s key components are:

e Cardiac output = Stroke Volume x Heart Rate

» Arterial oxygen content = Haemoglobin concentratiohrterial Oxygen Saturation

Figure 12: Oxygen Delivery

Oxygen delivery = Cardiac output x Arterial OxygenContent

Stroke Volume x Heart rate Haemdgpin x Sa0,

Blood Pressure
Blood Pressure, Heart Rate and Oxygen Delivery

Blood pressure is the product of cardiac outputtatad peripheral resistance (TPR)

Blood Pressure = Cardiac Outputx Total Peripheral Resistance

Text Box 16: Blood Pressure
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e A decrease in blood pressure can reflect a decieasdiac output which can lead to
a reduction in the amount of oxygen getting totibgues.

* Anincrease in heart rate may reflect a decreastrake volume, which may reflect a
decrease in cardiac output which may lead to inaakegamounts of oxygen getting to
the tissues.

« Hence the measurement of pulse and blood pressiimportant surrogate markers of
whether there is adequate cardiac output and teeqyagen delivery to the tissues.

High Pulse and low blood pressure may reflect inadpiate oxygen delivery to the tissues

Text Box 17: Relevance of Pulse and Blood Pressu@xymen Delivery

Calculation of Adult NEWS for heart rate:

Table 4: Adult Heart rate NEWS
Score 3 1 0 1

Heart Rate
(BPM)

41-50 51-90 91-110 >131

Adult Heart Rate NEWS Triggers

A heart rate of < 40 beats per minute o2 131 beats per minute requires immediate review
by a doctor, consider activation of the ERS

Text Box 18: Low Heart Rate

Blood Pressure and Maintenance of Organ Function

There are some organs that require an adequate ptessure for their optimal function as well
as adequate oxygen delivery. The brain and kidneywe# examples
of these organs.

Calculation of Adult NEWS for blood pressure:

Table 5: Adult Blood Pressure NEWS

Score 3 1 0 1
Systolic BP
(mmHg) <90 101-110| 111-249 | > 250

Note: Where systolic blood pressurei200mmHg, request Doctor to review.

Q. Is the Systolic BP Parameter of 111-249 = Scooé O correct?

A. Yes. We have been advised that VIEWS is a riskiptied model. Therefore the weightings
have been chosen based on achieving the best AUR®@tedicting death within 24 hours of
a given observation set. Changing any of the wiight invalidates the score and the
performance of the ‘modified’ system is likely te barmed. More importantly, it may lead to
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excessive workload, which is something that shdaddavoided as it tends to undermine the
whole concept of early intervention.

The BP range is weighted based on evidence rel&iriige chosen outcome. It doesn’t mean
that extreme BP’s are unimportant and do not negmttor’s involvement, in the same way that
a nurse who is concerned about a patient shouldxobiide a review by a doctor.

The approach of placing a note on the chart thamyf specific parameter exceeds a given value
that a doctor should be called to review the paigeacceptable.

A systolic BP greater than or equal to 200 requaresctor to review.

* Area Under a Receiver Operating CharacteristitJ®ROC) Curve.

The Area under the Receiver Operating Characteristia common summary statistic for the
goodness of a predictor in a binary classificati@sk. It is equal to the probability that a
predictor will rank a randomly chosen positive arste higher than a randomly chosen
negative one.

Definition of Hypotension
The generally acceptable definition of hypotensioadults is:
e A drop of more than 20% from ‘usual’ blood pressore

e Systolic blood pressure of less than 100mmHg

It is important to remember that someone who is nanally hypertensive may be relatively
hypotensive even when their systolic blood pressure above 100mmHg.
Do not always use 100mmHg as your CRITICAL SystoliBlood Pressure cut off!

Text Box 19: Critical Blood Pressure

Possible Causes of Hypotension

If blood pressure is the product of cardiac ougnd total peripheral vascular resistance, blood
pressure can either fall because of:

a) A fall in cardiac output;

b) A fall in peripheral vascular resistance.

It is important to understand how cardiac output total peripheral resistance are determined
and what can affect them. Having understood theiseiples, it is then easier to know what
management plan to put in place.

A. Cardiac output

Cardiac output is the product of stroke volume hadrt rate (i.e. flow is the volume per unit
time).

Factors affecting stroke volume:
1) Cardiac contractility:
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2)

3)

The ability of the heart to contract in the absewnfcany changes in preload or after load —
it reflects the cardiac muscle strength.

Major negative influences (hegative inotropy) ircgu
e Myocardial ischaemia;
* Acidosis;
e Drugs (e.g. beta-blockers, anti-dysrhythmic).

Major positive influences (inotropy) include:
* Sympathetic nervous system;
* Sympathomimetics (noradrenaline, adrenaline);
¢ Calcium;
» Digoxin.

Pre-load

How well filled is the heart at the end of diasfbiee. the end diastolic volume. Increases
in end diastolic volume will result in an increaisestroke volume although if the end
diastolic volume overstretches the heart musciestioke volume can start to decrease.

The major effect of pre-load is venous return ®lieart, which is influenced by:

a) Intravascular blood volume
Absolute:

A decrease in intravascular blood volume (bleedilgctrolyte, water loss, diarrhoea,
vomiting, diabetes insipidus) will cause a decréaseenous return and hence a decrease in
stroke volume.

Relative:

There is no actual loss of intravascular blood r@ibut with vasodilatation and pooling of
blood (vasodilators, epidurals, sepsis) a decrgasenous return to the heart occurs and
hence a decrease in stroke volume

Decreases in intravascular blood volume can decreasardiac output and therefore
decrease blood pressure

Text Box 20: Relationship between Intravascular Blgotbme and Blood Pressure

b) Intrathoracic pressure

An increase in intrathoracic pressure (e.g. asticnatack, positive pressure ventilation)
will restrict the amount of blood returning to theart, decreasing venous return and
therefore reduce stroke volume.

Increase in intra thoracic pressure can decrease wdiac output and therefore decrease
blood pressure

Text Box 21: Relationship between Intrathoracic Rresand Blood Pressure

After load
This is the resistance of the ejection of bloodrfithe ventricle.
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This resistance can either be caused by an outfesistance from the heart (aortic
stenosis) or resistance to flow in the systemicutation. This resistance is determined by
the diameter of the arterioles and precapillaryirgghrs. As resistance rises, stroke
volume is reduced.

An increase in peripheral vascular resistance caneatrease cardiac output and henc
oxygen delivery

19%

Text Box 22: Relationship between Total Peripheraid®asce and Oxygen Delivery

B. Heart rate
This is determined by the rate of spontaneous depation at the sinoatrial node. The rate can
be modified by the autonomic nervous system:

e Parasympathetic stimulation: SLOWS the heat# raa the vagus nerve e.g.
vasovagals response, parasympathomimetics e.g. chilitiesterases
(neostigmine);

* Sympathetic stimulation: QUICKENS the heatergia the sympathetic cardiac
fiores e.g. stress response, temperature, sympathetits (adrenalin,
noradrenalin, isoprenaline).

In the absence of conduction through the atriovantir node (Complete Heart Block), the
ventricle will only contract at its intrinsic raté 30-40 beats per minute.

Any change in heart rate can affect cardiac outpuaster heart rate can increase the cardiac
output and this often occurs when the stroke voligralling, while any reduction in heart rate
can cause a decrease in cardiac output.

Does a fast heart rate always increase cardiac outpand blood pressure?

There are situations when an increase in heart mate reduce the cardiac output. If the
ventricle does not have adequate time to fill vidtbod, this reduces the end diastolic volume
and therefore stroke volume. As a result cardiapuiumay cause a drop in blood pressure
(Text Box 23). A good example is atrial fibrillatiavith a rapid ventricular response.

Does a slow heart rate always decrease cardiac outpand blood pressure?

Sometimes when the heart rate slows there may beedhaction in cardiac output. As the
ventricle has a longer time to fill, the end didéistzwolume is increased with each beat, it
stretches the myocardial fibres and increasestthkesvolume per beat. This mechanism may
then compensate for the reduction in heart rateréfbre, there may be no change or even an
increase in cardiac output and blood pressure. &d gexample of this phenomenon is a very
healthy athlete.

Fall in cardiac output
» Fallin stroke volume due to
- Decreased contractility (heart muscle)
- Decreased preload (volume)
- Increased afterload
* Fallin heart rate — e.g. Complete Heart Block
» Fallin Peripheral Vascular Resistance (PVR)

Text Box 23: Causes of a Fall in Blood Pressure
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C. Peripheral Vascular Resistance

Changes in peripheral vascular resistance (the lativer resistance of the thousands of
arterioles in the body) can increase or decreasmdlpressure.

1. Increase in peripheral vascular resistance

Autonomic Nervous System:

a. Stimulation of Sympathetic Receptors: Sympattstimulation (| ) of the arterioles can
cause vasoconstriction and a subsequent incredead pressure. This often occurs in
response to a fall in blood pressure (perhapsrasudt of falling cardiac output), which
is detected by baroreceptors situated in the chsitius and aortic arch, reducing the
stimulus discharged from them to the vasomotorreenith a resultant increase in
sympathetic discharge e.g. Sympathomimetics thaiukite the | receptor will cause
vasoconstriction of the arterioles, examples inelndradrenaline, adrenaline.

b. Direct action on arteriole smooth muscle: Exasphclude vasopressin, angiotensin,
methylene blue (a vasoconstrictor by inhibitinginaibxide action on the vasculature).

2. Decrease in peripheral vascular resistance
a. Blockage of Autonomic Sympathetic Nelw@ystem
Anything that causes a reduction in the sympathstioulation of the arterioles will
result in vasodilatation, reducing vascular resistaand blood pressure.
Influences include:

e Increasing the stimulation of the barorecepfmm a rise in blood pressure,
which causes a reduction in the sympathetic outflmausing
vasodilatation;

e Any drug that blocks the sympathetic nervoustesys can cause
vasodilatation and a fall in blood pressure, e.gagbnists (clonidine,
epidurals).

b. Direct action on arteriole smooth muscle mdiesand drugs can have a direct effect on
the vascular smooth muscle of arterioles, causasgdilatation.
Examples include:
e Vasodilating drugs;
¢ Calcium channel blockers, ACE inhibitors;
« Vasodilating Molecules;
< Nitric Oxide (infection/sepsis);
* Vasodilating conditions;
e Acidosis, increase in temperature.

Compensatory Mechanisms for Hypotension
An adequate blood pressure is important for thetfan of vital organs including the brain,

heart and kidneys. Any reduction in blood pressutetrigger the body to respond in order to
maintain homeostatis.

Blood Pressure = Cardiac Output x Total PeripheralResistance

Text Box 24: Blood Pressure

The body’s compensatory response to a fall in bjo@$sure is dependent on the cause of the
drop in blood pressure
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Causes
A. Reduction in Cardiac Output (CO=SVxHR)
1. Reduction in Stroke Volume

Response
* There will be a compensatory increase in the theate (tachycardia) and a
compensatory increase in peripheral vascular eggist(cool, blue peripheries).

While this compensation mechanism can return thet@Rormal values, if Cardiac
Output has not been restored, there may be evidanpersistent inadequate oxygen
delivery (Text Box 25).

* Reduction in Pre-Load (hypovolaemia): Hypotension wh a postural drop,
tachycardia and cool, mottled peripheries

* Reduction in contractility (cardiac failure): Hypo tension, tachycardia and
cool, mottled peripheries with signs of heart faire

Text Box 25: Clinical Features of a Reduction iro& Volume
2. Reduction in Heart Rate

Response
e There will be a compensatory increase in totigheral vascular resistance in an attempt to
maintain a near-normal blood pressure

Hypotension, bradycardia and cool, mottled peripheies

Text Box 26: Clinical Features of Reduction in Hdzate

B. Reduction in Peripheral Vascular Resistance

Response

» There will be a compensatory increase in cardigput. Cardiac output will be increased by
an increase in the heart rate (tachycardia) andnbiycrease in the contractility of the heart
which results in an increase in the stroke volu@ardiac output is further increased
following treatment with intravenous fluids to ingwe venous return.

Hypotension, tachycardia and warm peripheries

Text Box 27: Clinical Features of a Fall in Perigidrascular Resistance

Consequences of Hypotension

The greatest concern is that hypotension may sugddbat there is an inadequate amount
of oxygen getting to the tissues because of a fadii cardiac output, which is described as
SHOCK.

DO, = Cardiac Output x Arterial Oxygen Content
Blood Pressure = Cardiac Output x Peripheral Vascur Resistance

Text Box 28: Relationship between Blood Pressure atydjéh Delivery
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A Inadequate Cardiac Output
 Cardiac output is integral to the amount of oxytpeing delivered to the tissues. If the
cardiac output falls, it is likely that oxygen dedry will fall.
« If there is inadequate oxygen delivery to theues, inadequate amounts of ATP can be
generated which is vital for cellular function.
* This in turn leads to organ failure, lactate fation and shock.

B Inadequate Pressure Gradient

* Clearly without a pressure gradient across treewature (from high pressure to low
pressure) there can be no flow of blood anddtsstituents including oxygen.

* Some organs are able to maintain blood flow, desphanges in blood pressure
(autoregulation) e.g. brain and kidney. Howevee lody reaches a point when this
compensation mechanism can no longer occur, thittie blood pressure remains too
low. Once this point is reached there is reduceddflow to the organs resulting in a
reduced amount of oxygen being delivered to trsaiéis and organs.

* Inadequate blood flow to the organs results adeguate oxygen delivery to the organs
resulting in reduced generation of ATP and consetiyi¢he formation of lactate. This
process will lead to organ failure (oliguria antee¢d mentation), lactate formation and
shock.

Q. When is hypotension not shock?

A. In order to demonstrate that there is shock theegl®1to be evidence that organs are failing
and/or that there is evidence of anaerobic respirdity the presence of lactate.

For example: If patient is hypotensive post anadsttand has warm hands (suggesting good
blood flow to the hands i.e. good cardiac outpstpot confused, has a good urine output with
no signs of heart or respiratory failure and nddtecis found, then the patient is currently not
shocked. However, it is important to continue raguhonitoring of the patient’s vital signs and
to continually monitor for evidence of organ fadur

Q. Can a patient with a normal or high blood presste have shock?

A. The key components of adequate oxygen reachingsthees are cardiac output and arterial
oxygen content. If either of these two elementsradeiced there is a fall in oxygen transport to
the tissues and this results in shock. Sometintes compensatory mechanisms for a fall in
cardiac output, such as an increase in total pergbhresistance, can result in there being a
normal or even high blood pressure reading foraatgyeriod of time.

Therefore, despite there being a “normal” bloodspuee reading, there are other clinical signs
of organ failure and anaerobic respiration i.e. ph&ent is shocked with a seemingly normal
blood pressure.For example:An elderly lady presents with an inferior myocatdidarction
and complete heart block. On examination she hdsldae fingers, a heart rate of 40 beats per
minute, her blood pressure is 210/100mmHg and siseekidence of pulmonary oedema and
oliguria. Her lactate measurement is 10mmol/l (redrm 2mmol/l). Despite a high blood
pressure reading due to the increase in vascularttotry and compensate for the fall in cardiac
output, there is evidence of organ failure and eot@e respiration. This patient IS shocked
despite the high blood pressure.
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The Initial Management of Hypotension

It is important to remember what generates a bjfedsure:
« Cardiac Output (stroke volume x heart rate)
« Peripheral Vascular Resistance

It is essential to determine from the patient’s io&ichistory and clinical examination, which
of these two factors have decreased leading tth iaa talood pressure.

A systolic blood pressure of less than 90 mmHg innaadult requires immediate
review by doctor

Text Box 29: Adult ERS Criteria for BP Trigger

A

Fall in peripheral vascular resistance
e Common causes include infection, and vasodiadiugs.
* History: Chills, fever, symptoms of infectiomgestion/inhalation of vasodilators.
e Examination: usually accompanied by warm handsasodilated vasculature) and
tachycardia. There may be signs of organ failuoaf{esion, oliguria, tachycardia).
» Laboratory investigations:
- Evidence of infection (rise or significant fafl white cell count)
- Evidence of renal dysfunction (rising creatinine)
- Evidence of lactate formation (metabolic acidoeis arterial blood gas
sampling, a base deficit, a lactate > 2mmol/l)

Management Plan

In the absence of tachycardia, organ failure, laetiormation

If there is no evidence of organ failure (not oftigu not confused), no evidence of

anaerobic metabolism (lactate formation) and no@ated tachycardia i.e. the patient
looks well from the end of the bed. Then there nh@&y no need to do anything

medically other than close monitoring of the patenital signs measurements, as per
NEWS escalation protocol triggered over the follagvhours to ensure that there is no
downward trend in blood pressure.

In the presence of tachycardia, but absence ohdigjlure and lactate formation. The
tachycardia could be in response to a fall in venoeturn (due to pooling in the
vasculature) and fall in stroke volume that has ysitaffected the amount of oxygen
going to the tissues. It is important to improvenees return and stroke volume to
maintain adequate cardiac output and oxygen dgliwethe tissues:

- Administer an intravenous fluid bolus (500-1008 wf normal saline (0.9%NacCl) for
adults);

- Continue to perform frequent vital signs as pscadéation protocol, document any
trends;

- If there is an improvement in the tachycardia blabd pressure then the fluid bolus
has been adequate to restore venous return dintleis (NOTE — this may only be a
compensatory response and therefore temporargh&breason continue to monitor
the patient’s vital signs frequently);

- If the tachycardia is not resolved repeat thilfihallenge;

- Consider Sepsis Six regimen;

- Continue to observe response — monitor and reatablsigns;

- If the patient continues to have hypotensionhyaardia and warm hands, further
fluid can be administered (check amount with doeterthis will be the third fluid
challenge) particularly if there are no signs crédailure;
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- An intensive care review should be requested w8élitres of fluid have been
administered and the tachycardia and hypotensiee hat been resolved.

e Hypotension and evidence of organ failure:

- Administer intravenous fluid bolus (500-1000 rafsNormal Saline (0.9% NaC1) for
adults);

- Continue to perform frequent vital signs to doemtnany trends in the patient’s
condition (as per escalation protocol);

- If there is an improvement in the patient’s tagdnylia and blood pressure, then the
fluid bolus has been adequate to restore venousret

- If the tachycardia, hypotension and organ fail@main, repeat the fluid challenge;

- Call for an intensive care review particularhttie patient has received three litres of
fluid or signs of organ failure persist;

- Continue to perform observations to ensure thatrtend of blood pressure, pulse and
level of consciousness are being monitored.

B. Fall in Cardiac Output
There are two predominant causes of fall in cardigput:

1. Fall in Pre-Load
e« Common causes include bleeding, loss of flaiad electrolytes.
e History:
- Will describe a history relevant to bleedingsd of fluid and electrolytes (diarrhoea,
vomiting and polyuria from hyperglycaemia), lossaafter (diabetes insipidus);
- Look at fluid balance chart and determine nedleid balance;
- Can also describe symptoms of postural hypen(feels faint when standing up,
has actually “fainted”).
* Examination:
- Signs that are relevant to the fluid lost éoleg into drains, melaena, nasogastric
losses);
- Cool, mottled hands, tachycardia, hypotensiai wipostural drop (a drop more than
10mmHg in Systolic BP from lying to sitting).

e Laboratory Investigations
- Evidence of bleeding (fall in haemoglobin);
- Evidence of renal dysfunction (rising creat&)i;
- Evidence of lactate formation (metabolic asidoon arterial blood gas sampling
(base deficit, rising lactate).

¢ Management
- Correct cause of loss of fluid (call surgeondogoing bleeding, may need to correct
coagulopathy);
- Replace whatever fluid has been lost (bloodléeding, saline if gut losses, 5%
Glucose if diabetes insipidus);
- Estimate how much has been lost by lookinpafluid balance chart, how much is
in the drains, how far has the haemoglobin fallen;
- In the first instance in adults rapidly admiars500-1000mls of normal saline via a
blood pump set through a large bore intravenousuan
- Observe response (tachycardia should be relduue blood pressure increase);
Continue to administer fluid rapidly until tleeis the desired response:

¢ Blood pressure return to normal;
¢ Heart rate returning to normal;
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¢ Improvement in organ function, particularly uringtjgut.
- Intensive care should be alerted especialyhéré¢ are no signs of improvement
despite administering 3L of fluid;
- Continue to monitor observations (as per Swkation protocol).

2. Fallin contractility

e Common causes include myocardial ischaemia oradtidar.

e Patient history:
- May describe history of chest pain suggestithaemia;
- May describe previous symptoms of heart failuoethppnoea, swollen ankles,
breathlessness);
- Describe palpitations (suggesting a tachycardagdal fibrillation, ventricular
tachycardia) or symptoms related to cardiomyopathy;

e Clinical Examination:
- Cool, blue hands, tachycardia and hypotension;
- Signs of right heart failure (swollen anklesised jugular venous pressure);
- Signs of left heart failure (tachypnoea, finggiratory crackles that do not clear on
coughing, third heart sound, low arterial oxygetusion).

* Clinical Investigations:

- Evidence of renal dysfunction (rising creati)i;

- Evidence of lactate formation (metabolic asidmn arterial blood gas
sampling (base deficit, rising lactate);

- ECG - signs of ischaemia, infarction, dysrinyida

¢ Clinical Management:

- If the patient is hypotensive and has signs rgho failure including heart failure
(cardiogenic shock), the patient will require irglic support and referral to either
the coronary care unit or intensive care unit;

- Stop all intravenous fluids as the patiertyidefinition fluid overloaded;

- Continue strict monitoring of fluid balance;

- Myocardial infarction protocol if Ml confirmed

When assessing a patient remember to incorporatelahe vital signs not just look
at an individual reading. Remember to think aboutwhere they sit in the Oxygen
Delivery Chain (see Figure 13)

Text Box 30: Oxygen Delivery
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Figure 13: Oxygen Delivery Chain
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e Blood pressure = Cardiac Output x Peripheral Vasdresistance
* Hypotension:
- High pulse and low blood pressure may refleat bxygen delivery;
It is important to remember that a patient whonbrmally hypertensive may be
relatively hypotensive even when their systolicdol@ressure is above 100mmHg;
In adults do not always use 100mmHg as yourTGRAL Systolic Blood Pressure
cut off;
Hypotension can be a marker of a deteriorapiatient who is at risk of increased
risk of death;
A “shocked” patient has signs of organ failurhiehh may or may not accompany
hypotension.
e Decrease in cardiac output can be caused by:
- Decreases in intravascular blood volume;
- Increases in intrathoracic pressure;
- Increase in peripheral vascular resistance;
* Any decrease in cardiac output can cause a dedreagggen delivery.

* The greatest concern is that hypotension may sttjggsthere is an inadequate amount
of oxygen getting to the tissues, which is descriie SHOCK.

* General Management Guidelines for hypotension uitsd

- Hypotension and warm hands -
Administer fluids;

- Hypotension, cool hands, no signs of healtifei-
Administer fluids;

- Hypotension, cool hands, signs of heart failure:
Cease fluids. Refer to CCU/ICU for inotropes.

* Remember to incorporate all the vital signs in yasgessment!

e A SYSTOLIC BLOOD PRESSURE < 90mmHg in adults requires immediate
review by a doctor, consider activation of the ERS.
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Central Nervous System
and
Urine Output
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Central Nervous System (CNS)

Learning Outcomes

When you have successfully completed this segionshould be able to:

* Identify common causes of depressed level of consaiess (LOC);
e Describe how to assess a patient’s level of consaoiess;
* Describe how to manage a patient with depressad ¢d\consciousness.

Introduction

Depressed level of consciousness is a common findinacute illness. It can occur due to
intracranial disease or as a result of systemidtsgTable 7).

Table 6: Common Causes of Decreased Level of Cons@sess

Intracranial disease » Meningitis, encephalitis
e Epilepsy
e Cerebrovascular disease, sub-arachnoid
haemorrhage

e Head injury
e CNS infection

Systemic conditions ° Hypoxia’ hypercapnia

* _Hypotension, hypo/hyperosmolar

e Hypoglycaemia, hyponatraemia

* _Hypo/hyperthermia

e Hypothyroidism, hypopituitarism,
Addison’s disease

e Sedative drugs

* Hepatic encephalopathy, uraemic
encephalopathy

CNS function is an important indicator of adequadytissue oxygenation called “endorgan
function”. Thus CNS assessment is included in tE®\$. CNS depression in itself can also be
associated with life-threatening complications. Tim@st important complication is an inability

to maintain an adequate airway. Loss of the ‘gagiaugh reflex for a patient is associated with
a high risk of aspiration, often resulting in hypoand in respiratory failure.

Causes of a Depressed Level of Consciousness
1. Inadequate Oxygen Delivery
Neurons in the central nervous system, like alepttells in the body, are highly dependent on

oxygen. Adequate oxygenation allows the formatiblage amounts of ATP “energy packets”
which are required for all cellular functions (FigL2).
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When oxygen supply is inadequate, insufficient Ai§Rproduced (Figure 3), which leads to
failure of some cellular functions, especially hetbrain and CNS. This results in the patient
developing symptoms of confusion or a depressesl Evwconsciousness.

Oxygen supply to the cells in the brain dependthensame factors as oxygen supply to all
other tissues in the body.

Thus confusion or decreased LOC can reflect a deerin oxygen delivery.
a) Decreased cardiac output:
¢ Decreased stroke volume;
* Decreased heart rate, (this may be indicated aceedsed blood pressure).
b) Decreased arterial oxygen content:
* Decreased haemoglobin;
* Decreased arterial haemoglobin saturation;
c) Decreased blood pressure:
* Decrease in cardiac output;
* Decrease in peripheral vascular resistance.

2. Inadequate Substrate Delivery for Metabolism

Cells require a substrate in order to form pyruvetaich enters the Kreb'’s in the mitochondria
to produce ATP. Many cells in the body can use agec fats or proteins as substrates for
energy production. However neurons can only useoge as their substrate for energy
production. Therefore if serum glucose levels tad low, neurons will stop producing ATP
and cellular function will be compromised. Thus fumion or depressed level of consciousness
could also result from hypoglycaemia.

Checking the blood glucose level is one of the firthings, which should be checked on an
unconscious, or fitting patient, whether they are thbetic or not. The blood glucose should
be >3.0mmol/l

Text Box 31: BGL and Decreased Level of Consciousness
A. Level of Consciousness

The level of consciousness score used in the NESMBe AVPU score (Text Box 32). This
grades the LOC according to the criteria in Tablar®l should be carried out on every patient.
This is added to the NEWS for the other vital sjgarsd the total is calculated to give an overall
NEWS result for the patient.

Table 7: Adult AVPU NEWS

SCORE 3 2 1 0 1 2 3
N— fnn Voice (¥}, Pain (F),
f . ¥ 31

AVPUICNS Response Alert (A) Tnsespongive (1)

AVPU Score (Level of consciousness score)
0= Alert
3= Responds to Voice, to Pain or Unresponsive

Text Box 32: NEWS Criteria for CNS
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Another common method of measuring CNS functiothés “Glasgow Coma Scale” (GCS).
The GCS is not included in the NEWS calculationsrbay be indicated for specific patients or
on specific wards. The GCS is divided into threetisas - best motor response, best verbal
response, and best eye-opening response (see9able

Table 8: Glasgow Coma Scale (GCS).
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Patients with GCS <8 will almost certainly requineubation, as they are unable to protect their
own airway. Further assistance will be required hwdnyone who has this level of
consciousness.

Where there is a sudden fall in level of consciousss or a fall in GCS >2 (where this scor
is in use) an immediate medical review or activatioof ERS is required

1)

Text Box 33: Sudden fall in LOC/GCS >2

B. Pupillary Size

Pupils should be checked as part of the neurolbgibaervations, and when there is any
reduction in the patient’s level of consciousnéssy change in the size, equality or reactivity
of the patient’s pupil is an important clinical si@f a change in the patient’s neurological
condition. This can provide important diagnostiged (Text Box 34).

Bilateral pupillary dilatation
Causes:
* Sympathetic over-activity e.g. fear, stress, agxieypoglycaemia;
* Sympathomimetic medication administration e.g. adstiation of adrenaline in an
arrest situation;

e _Anticholinergic medication activity e.g. atropirtecyclic antidepressants, ipratropium
nebulizer.
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Bilateral pin-point pupils
Causes:

. Opioids/opiates;
. Cholinergic drugs-neostigmine, organophosphates;
. Brainstem CVA.

Unequal pupils
Causes:

. Previous surgery;

. Prosthetic eye;

. Eye drops;

. Brain lesions, aneurysms, infections;
_Glaucoma.

Previous surgery for cataracts or prosthetic eyesan affect pupil size and reaction

Text Box 34: Pupil Size

Management of Decreased Level of Consciousness

1.

Check airway and breathing: ensure airwayten:

-Head tilt, chin lift, jaw thrust;

-Insert oropharyngeal or nasopharyngeal airwagdtiired.

Apply high-flow oxygen.

Measure blood glucose and correct if 3mmoldngeister 50mis of 50% glucose
intravenously).

Immediate medical review if GCS falls > 2 gsin

If respiratory rate or arterial oxygen satwnatis decreased, the patient may need
ventilatory assistance using self-inflating bag arask.
Ensure intravenous access; 500mls intraveroigsdolus may be required if patient is
hypotensive.

Reverse any drug-induced CNS depression algxbine for opioid overdose (requires
a medical order).

If the airway is patent, and the patient isatining, place the patient supine in lateral
recovery position.

Reminder: Remember to always incorporate all the val signs in your

assessment.
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Urine Output

Learning Outcomes
When you have successfully completed this segionshould be able to:

* Identify causes of decreased urine output;
e _ldentify when to be concerned about low urine otjtpu
e Describe the management for low urine output.

Introduction

A reduced urine output (oliguria) is one of the nmsmmon triggers for a patient review. The
kidney is an “end-organ”; thus poor urine output ba an indicator of patient deterioration due
to many different causes, and is often one of #rBest signs of overall decline. It is important
that the cause of a reduced urine output is cdyrdizignosed.

Pathophysiology

Normal urine flow requires:
* Adequate oxygenation of the kidneys;
e Adequate kidney perfusion pressure;
e Normal function of the kidneys;

* No obstruction to urine flow e.g. prostatomegalgnal calculus, blocked catheter,
urethral valve disorders, ureterocele.

A. Oxygen Delivery

In order to function, renal cells require adequatggen delivery, just as all the other cells in
the body do. Oxygen delivery depends on cardiaputudand arterial oxygen content (Figure
12).

If oxygen delivery falls to the kidney, urine outpaill fall. If oxygen delivery is insufficient
for renal function, it probably reflects inadequateygen delivery to other tissues as well.
Therefore urine output can be a sign of the adggatwhole-body oxygen delivery.

B. Perfusion Pressure
Renal blood flow is auto-regulated (i.e. kept canstthroughout a wide range of Mean Arterial
Pressures (MAP) (70-170mmHg). The MAP is the pésfupressure experienced by the organs

(Figure 14 &15). This range is increased in chraltychypertensive patients, who then require
a higher blood pressure to maintain normal kidnusction.
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Figure 14: Perfusion Pressure Experienced by Organs

MAP= (2x Diastolic BP) + Systolic BP

3

Figure 15: Mean Arterial Pressure Diagram
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If the mean arterial blood pressure falls belowltdveer limit for auto-regulation, then the renal

perfusion pressure will decrease and thus uringubwtill fall.

Management of Low Urine Output

The cause of the decreased urine output needsdeteemined:

1.

2.

Decreased renal blood flow in the face of desed blood pressure, cardiac output

or tissue oxygen delivery;

Obstructed urine flow - important to diagnose eady it requires urgent

correction.

In adults urine output should be > 0.5mls per kg pehr i.e. 35mls per hour for a
70kg person

Text Box 35: Urine Output

Decreased Renal Blood Flow
This can be due to decrease in Cardiac Outputresuét of:
- Decreased stroke volume;

- Decreased pre-load;

- Decreased contractility;

- Decreased after-load;

- Alteration in heart rate;

- Change in peripheral vascular resistance.
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There is a small window of opportunity to prevent aute renal failure

Text Box 36: Oliguria

Management of Pre-Renal Oliguria

When oliguria is due to decreased perfusion i.eredsed blood pressure or cardiac output, it is
potentially reversible. In this circumstance, thestimportant initial management is to exclude
hypovolaemia (decrease in cardiac preload) beiag#use. If hypovolaemia is likely (relative
or absolute) give an intravenous fluid bolus of i of Normal Saline (adults). Frusemide is
not to be given unless you have ruled out all offtessible reasons for low urine output and the
patient is clinically fluid overloaded.

Giving a fluid bolus will increase circulating vehe, thus increase pre-load, and ultimately
increase cardiac output. This will result in in@ea blood pressure, increased renal perfusion
pressure, and ultimately increase the patientiseunutput.

Management of Post-Renal Oliguria

Absolute anuria should be seen as a sign of urimacy obstruction until proven otherwise:
* Assess bladder size;
* Check catheter patency;
* _If there is no catheter in-situ, the patient magdene inserted.

Do NOT give Frusemide to oliguric patients unlessgu have ruled out all other possible
reasons for low urine output, and the patient is @hically fluid overloaded.

Text Box 37: Frusemide

SUMMARY

* One of the first checks that should be performe@mminconscious or fitting patient is
a blood glucose level, whether they are a knowhatia or not.

e Where there is a sudden fall in level of consciegssnor a fall in GCS >2 contact the
doctor for immediate medical review or activate ER®quired.

e Adult urine output should be >0.5mls/kg/hr i.e. 3&hr for a 70kg adult.

* There is a small window of opportunity for reversinliguria and preventing acute
renal failure.

* Do NOT give Frusemide to oliguric patients unlesa rave ruled out all other possible
reasons for low urine output and the patient isicdilly fluid overloaded.
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Sepsis

(in the non-pregnant adult patient)

This chapter incorporates the principles outlinedhie Sepsis Management, National Clinical
Guideline No. 6

This guideline can be accessed Htp://health.gov.ie/national-clinical-guideline-Besepsis-
management/
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Sepsis

Purpose

The purpose of this section is to inform and guidalthcare professionals in the recognition,
treatment and appropriate referral of patients {m@gnant adults) with sepsis, ultimately
reducing mortality from sepsis in Ireland.

Aim
The aim is to ensure that there is a clear prottessinks early detection of the deteriorating
patient with the requirement for sepsis screenimysuibsequent action.

Learning outcomes
When you have successfully completed this segtionshould be able to
e Improve sepsis recognition in patients using Nwtional Early Warning Score
(NEWS) as a trigger for sepsis screening;
* Describe the indicators relevant for a diagna$iSystemic Inflammatory Response
Syndrome (SIRS), sepsis, severe sepsis and shptik;s
« Ensure that patients with a diagnosis of sepmi® lthe Sepsis Six Regimen performed
within one hour of diagnosis and care escalatedogpiately.

Sepsis impact

"Sepsis is a life threatening condition that arisgsen the body's response to an infection
injures its own tissues and organs. Sepsis leadshtrk, multiple organ failure and death
especially if not recognised early and treated potyn Sepsis remains the primary causeg of
death from infection despite advances in modernieimey including vaccines, antibiotics and
acute care. Millions of people die of sepsis eyedr worldwide."

Merinoff Symposium 2010: Sepsis

Text box 38: Sepsis

International estimates of incidence vary, but emssis points to approximately 200-337 cases
per 100,000 population per annum (Hetllal. 2011). As comparators, myocardial infarction
affects 208 patients per 100,000 per year (¥ehl. 2010)and stroke 223 (Feigiet al. 2009).
Mortality from sepsis is currently as high as miitefrom acute myocardial infarction was in
the 1960s (deVreeds al.1991)

According to the Centers for Disease Control aral/@&mntion, sepsis affects more than 800,000
Americans annually and is the ninth leading causdisease-related deaths. The Agency for
Healthcare Research and Quality lists sepsis asntis# expensive condition treated in U.S.
hospitals, costing more than $20 billion in 20X1ltHe U.K. sepsis is estimated to claim 37,000
lives annually and cost the NHS approximately f#llion (UK Sepsis Trust)

Sepsis mortality ranges between 15% and 37% inUt& (and much higher in other
jurisdictions) depending on whether the healthcpreviders are thoroughly trained in
identifying and treating sepsis. Sepsis incidesgarédicted to grow at a rate of 1.5% annually.
This is partly due to an aging population, increaeembers of invasive procedures and the
increasing number of people living with co-morhiekt and on long-term immunosuppressive
therapies. Multiple studies have shown that pnomgraaimed at early identification and
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treatment of patients with sepsis leads to reduoedality, intensive care unit (ICU) admission,
ICU length of stay and hospital length of stay.di®let al. 2007 and Whippt al. 2004).

Definitions

Infection is ddined as a pathological process caused by invasiorormally sterile tissue @
fluid or body cavity by pathogenic or potentiallgthogenic micro-organisms. It is important|to
point out that, frequently, infection is stronglyspected without being microbiologically
confirmed.

—

Systemic inflammatory Response Syndrome (SIRS¥y defined as an inflammatory stdte
affecting the whole body, frequently a responsehef immune system to infection, but rjot
necessarily so. It is the body's response to atfioius or non-infectious insult.

Sepsisis the clinical syndrome defined by the presentéaih infection and a system|c
inflammatory response syndrome (SIRS). (9) Howewémgce infection cannot be always
microbiologically confirmed, the diagnostic criterare infection, suspected or confirmed and
the presence of some of the SIRS criteria (Letvgl. 2001).

Severe sepsisefers to sepsis complicated by organ dysfunct{h.in the 8 Edition of the
ICD-10-AM/ACHI/ACS this is extended to include orgdailure. This difference does npt
affect the guideline diagnostic criteria which itdBna minimum level of organ dysfunctio
beyond which severe sepsis is diagnosed.

>

Septic shockis defined as severe sepsis with circulatory shwittk signs of organ dysfunctio
or hypoperfusion in the"8Edition of the ICD-10-AM/ACHI/ACS. The diagnostiziteria in
this guideline are applied after 30mls/kg isotofiitd has been administered to reverse any
hypovolaemia and are persistent systolic blood gomes <90 mmHg or MAP < 65 mmHg;
decrease in systolic blood pressure by 40mmHg frmmmal and/or lactate >4 mmol/l
(Dellingeret al. 2013).

-

Text box 39: Definitions

The sources of sepsis are very consistent in tHastnalised world with respiratory sepsis
being the most common with rates between 35% a6l J@ble 1 reports the findings of the
IMPRESS trial a 24 hour point prevalence study efese sepsis/septic shock in Emergency
departments and Intensive Care units in EuropeUi@and Asia which were presented at the
European Society of Intensive Care Medicine Anitahgress September 2014.

Table 9. Prevalence of sounfesepsis

Respiratory 35%
Urinary 21%
Intra-abdominal 16.5%
Catheter-related blood stream infection 2.3%
Device-related 1.3%
CNS 0.8%
Others eg cellulitis, intra-articular 11.3%
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Figure 16: Sepsis Deterioration Pathway
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Management of Sepsis in the Non-Pregnant Adult Pant

Sepsis Screening Pathway
A Sepsis Screening Pathway is available as a doidhealthcare professionals for the ea

rly

detection of Sepsis, Severe Sepsis and Septic JgeekAppendix 1). It is recommended that
this pathway be included on the patient observatabvart. There are some pathway

modifications as follows:

* Not all patients meeting theodifiedSystemic Inflammatory Syndrome (SIRS) criteria

have Sepsis

* OR there may be additional problems requiring difféereranagement including th
following: current congestive cardiac failure (CCH)iabetic ketoacidosis (DKA)
myocardial infarction (M), gastro-intestinal (Gd)eed etc.

e

* OR the patient may be receiving chemotherapy, seenbieloSepsis High Risk Group:

Cancer Patients.
*  OR be palliated.

High Risk Group: Cancer Patients
Febrile neutropenia is a common complication ofotyptic chemotherapy. Progression

to

neutropenic sepsis can be a fatal complicatioritiegun hospital admissions, treatment delays
and dose reductions. A small number of patientsdevelop life threatening sepsis as a result

of neutropenia, and a mortality rate of approxinya&o has been reported in patients w
solid tumours (a).

A number of UK reports highlighted problems in thenagement of neutropenic sepsig i

adults receiving cytotoxic chemotherapy (b, c). Seheeports recommend the need to deve
systems for urgent assessment and organisatioh-leekcies for the management
neutropenic sepsis.

Key Points

- heutropenic sepsis is a medical emergency

- patient presentation may be non-specific angtssibility of infection must be considered
any patient undergoing anti-cancer treatment, @aeily chemotherapy, who is unwell a
particularly in those who are neutropenic (not&IRS criteria may not be present)

- suspected neutropenic sepsis must be treatedanithiotics within 1 hour of arrival at th

hospital

ith

2lop
Of

in
nd

e

- diagnose neutropenic sepsis in patients havitigcancer treatment whose neutrophil count is

0.5 x 109 per litre or lower, or less than 1 x Wit a downward trend who have either:
- a temperature higher than 380C or

- other signs or symptoms consistent with clinicalnificant sepsis (d)
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- chemotherapy-induced neutropenia is most likelpdcur 10-14 days post-chemotherapy
should remain a consideration after this periodeseEhpatients are mainly treated in day w
settings.

Definitions
Neutropenia - An abnormal decrease in the numbaeofrophils in the blood (d). Neutropen
is associated with a profound impairment in théamimatory response, leading to a lack

but
ard

a
or

minimisation of the usual signs and symptoms oéétibn. Neutropenia is a common problem

in oncology patients either following chemotherapyless commonly secondary to radiat
treatment or marrow infiltration by malignancy. Nieyenia is most likely to occur 10-14 da
post-chemotherapy.

Febrile Neutropenia - occurs when a patient has a fever and a significashiction in their

on
yS

neutrophils (4). The fever may be caused by arciitfes agent, and when it is, rapid treatment

is required. A patient with febrile neutropenia deassessment for the possible source and

type

of infection and treatment until the cause is foond subsides. The risk of infection increases

directly in proportion to the degree of neutropeamial its duration.

Neutropenic sepsis and septic shockAn abnormal decrease in the number of neutrophi

Si

the blood together with infection (d). Neutropes@apsis and septic shock are life threatening

and should be dealt with urgently. Sepsis describeial syndromes resulting from systemic
inflammatory response. Diagnosis of sepsis is basesimple clinical criteria. The term septic

shock represents an increased degree of the sev€epsis where altered organ function
compromise occurs (e.g. hypotension, hypoxemiaticlaacidosis, oliguria, altered ment
status). Septic shock carries high risk of mortalit

References for this section

a. de Naurois, J. Novitzky-Basso, I. Gill, MJ. MaRM. Cullen, MH. Roila, F. et al. (201(
Management of febrile neutropenia: ESMO Clinicalad®ice Guidelines,Annals of
Oncology 21(suppl 5):v252-v6.

or
al

~—

b. National Confidential Enquiry into Patient Oute® and Death (NCEPOD) (2008), Systemic

Anti-Cancer therapy: For better, for worse?
c. National Chemotherapy Advisory Group (NCAG), iNaal Chemotherapy Advisory Grod
(2008), Ensuring quality and safety of chemothersgyices in England. 2009.
d. NICE. Neutropenic sepsis: prevention and managemf neutropenic sepsis in cang
patients (CG151). 2013.

p

rer

Text box 40: High Risk Groups

A Sepsis Screening Form is available for sepsig®esing of individual patients, where
appropriate (see Appendix 2). Following the scnegmirocess, this document must be filed in

the patient’s notes and may be used for auditimggaes.

Management of the septic patient in the first hisua time critical emergency and requires a

team based approach involving all relevant healthstaff members. This may be adapted
the local context depending on the compositiormefteam.

for

There are essentially four steps that should bentak the management of sepsis in non-

pregnant adults as outlined in Fig 3 below.
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Fig. 17: The four Steps of Sepsis Managerfiarthe Non-Pregnant Adult Patient)

~

4,
RESUSCITATE & REFER

1. 2. 3.
DETECTION Communication RECOGNITION

* Sepsis Siv within 1
hour ’

® Referral to Senior
Climicians & Critical Care

* NEWS = 4 * ZpAR * Clinical Evaluation
{er & when on 03] Communication

* Sopsis Screening

Tool Form

1. Detection of the Deteriorating Patient

The first step in appropriate management of a wetding patient with sepsis is recognition
and timely management. The standardised Nationdy Béarning Score in the Irish healthcare
system has the advantage of reducing variatiomantige thus minimising risk for the patient.
The NEWS alerts clinicians that action is requit@g@revent further patient deterioration.

It is recommended that adult patients (non-pregnaith a NEWS of 4 (5 on supplementary
O,) should trigger sepsis screening.

Figure 18: SIRS criteria

INFECTION SUSPECTED +
Are any 2 or more modified Systemic Inflammatory Response Syndrome (SIRS) criteria present
[ Respiratory rate > 20 com [] WoCzders12xm0iL () Acutely abtered mental status
[ Heartrate> 90 o [[] Temperature <35 or >383 %) [} Bedside glucose >7.7mmal/L

in the obsance of tiabides mailfus)
OR [ Patient unwell and at risk of Neutropenia

Naote: Some groups of patients, such as older people, may not meet the modified SRS criteria, even though infection is suspacted
Where this oors chedk for skgns of organ dysfuniction and raised blomarkers such as C-reactive protein ((RP)

2. Communication — ISBAR Communication Tool

Poor communication has been identified as a caritng factor to adverse incidents where
clinical deterioration is not identified or properhanaged. The recommended communication
tool in healthcare is the ISBAR communication t@t 4)

Fig 19: ISBAR Communication Tool
ISBAR Communication Tool

Identify Identify: You, Doctor, Patient
S Situation: Why are you calling?
Situation =
B Background: What is relevant background?
Background
A Assessment: What do you think is the problem?
Assessment
- g . Recommendation: What do you want them to do?
Recommendation
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3. Recognition

Patients with NEWS 4 (5 on supplementary @ust be reviewed by a Senior House Officer
(SHO) or more senior medical staff, within 30 mesit The patient needs to be evaluated
clinically for the likelihood of sepsis and poteitsources of infection. Clinical judgment must

always be used, as a diagnosis of sepsistimmade simply on an elevated NEWS. A diagnosis
is madeafter taking a history, examining the patient and app\time sepsis diagnostic criteria

outlined in Fig 1 above. Common sources of sepsilults are respiratory (35%), urinary tract
(35%), intra-abdominal (10%), meningitis, septithétis, skin, and intra-vascular devices

(10%).

Patients in whom severe sepsis or septic shoaksizested should be reviewed by a registrar or
consultant immediately. THIS IS A TIME-DEPENDENT NMECAL EMERGENCY similar to
myocardial Infarction, stroke or trauma with a ther@ical period within which to maximize
the patient’s survival.

Where sepsis is not diagnosed do not proceed WwehSepsis Screening Form and further
treatment, but continue to follow the NEWS protocol

Where a diagnosis of sepsis is made but a decisi@enbeen made NOT to escalate care
(excluding further treatment) then do not procedth iurther treatment. There may be a
requirement to exclude patients from specific eleimef the Sepsis Six Regimen based on
patient-specific clinical criteria.

Patients with a terminal illness should NOT be eded from further treatment unless a
decision not to escalate care clearly excludehéduraictive treatment with antibiotics or IV
fluids in the ward setting.

4. Resuscitation & Referral

Once a diagnosis of likely sepsis is made
‘The Sepsis Six Regimen” must be performéthin an hour

Fig 20: Sepsis Six Regimen for Non-Pregnant Adattets

TAKE 3 GIVE 3
1. CULTURES: Take blood cultures 1. OXYGEN: Titrate Q supplementation
before giving antimicrobials(if no to saturations of 94 -98%r 88-92% in
significant delay i.e. >45 minute chronic lung disease.

and consider source control.
2. FLUIDS: Start IV fluid resuscitation if
evidence of hypovolaemia and/or shock.
2. BLOODS: Check lactate & full 500mI — 1000mis bolus of isotonic
blood count. crystalloid over 15 — 30 minutes & give
up to 30ml/kg, reassessing after each
bolus for signs of hypovolaemia,
3. URINE OUTPUT: Assess urine euvolaemia, or fluid overload.
output and consider urinat
catheterisation for accura] 3. ANTIMICROBIALS : Give \Y
measurement in patients with sewve antimicrobials  according to local
sepsis/septic shock. antimicrobial guidelines.
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Note: Some groups of patients, such as older people,noayneet the modified SIRS criteria,
even though infection is suspected. Where this rscclieck for signs of organ dysfunction and
raised biomarkers such as C-reactive protein (CRP).

Following a history and examination and in the abseof suspected infection staff may
proceed with using the NEWS protocol

The rationale underpinning these interventions is s follows:

1. Cultures

Antibiotic therapy is guided by local antibioticgscribing guidelines and based on the site of
infection (as per clinical history and examinatiam)protocols for the management of pyrexia
of unknown origin or neutropenic sepsis.

The ‘Start Smart and then Focus’ antibiotic présong care bundle outlines the principles of
empiric antibiotic prescribing (Appendix 3). Broagectrum antibiotics should be prescribed
initially and then changed as appropriate whercthtire results are available, thus minimizing
antibiotic resistance and the complications of Grspectrum antibiotic use. To this aim blood
cultures should be complemented by body fluid sasfrlom apparently infected areas such as
sputum, urine, wound swabs, swabs from Intraver@asnula site (IVC), Central Venous
Catheter (CVC), site and Cerebrospinal Fluid (C&~appropriate.

In recognition of the complexity of deep seatedcabses, infection and necrotic tissue source
control should be attempted as a matter of urgen@ept in the case of pancreatitis when
debridement is not recommended.

2. Lactate

The aim of fluid resuscitation is to resto® delivery to the tissues to ensure normal
functioning of the cells. In shock there is inadatguQ delivery due to inadequate perfusion of
the tissues. This results in metabolism convettiingn anaerobic mechanism to ensure ongoing
energy production. The by-product of this procesactate. The level of lactate corresponds to
the level of inadequate cellular oxygenation anaveosely the correction in lactate levels with
fluid resuscitation correlates with improvementsigsue perfusion and survival. The Australian
sepsis database has provided correlation betwesatdalevels on first presentation and
subsequent mortality from sepsis (Fig 6). This defaesents a benchmark against which sepsis
mortality should be compared.

Fig. 21: Correlation between lactate levels ost foresentation and subsequent mortality fromiseps
(Data from CEC HIE, Australia N=3851)

Presenting Lactate level Mortality Mortality
Low (0.7 — 1.9) 4.5%
Intermediate (2 — 3.9)

10.6%
High (4+) 27.3%

Tissue hypoperfusion is not the only cause of thlaetate and therefore it has to be interpreted
in its clinical context, whist a raised lactate slo®t diagnose severe sepsis, its presence in the
context of sepsis does. In patients with irrevéesghock lactate levels will remain elevated
despite restoration of perfusion and this is asgediwith a poor outcome.
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3. Urinary output Measurement

A urinary output of 0.5mis/kg/hr is one of the goabf resuscitation that guides fluid
administration and has been shown to improve outconpatients with severe sepsis and septic
shock. The placement of a urinary catheter mayduogiired to facilitate this measurement.
Urinary catheter insertion should be performed aflired in the HSE guidelines for the
prevention of urinary catheter-related infection.

Patients with chronic oliguria/anuria still needlgdluid resuscitation using the other markers
of adequate perfusion i.e. lactate, haemodynami@ahas +/- Scv@ As with all patients
receiving a fluid bolus, response to therapy amssiof fluid overload need to be monitored
and treatment tailored accordingly. An early caticare consult may be required as this group
iIs vulnerable to severe sepsis and inadequate ftagliscitation may lead to further
deterioration.

4. Supplementary G, therapy

Patients are placed o, @nd titrated to Sp£of 94-98% or 88-92% in the case of patients with
COPD. Oxygen therapy is recommended because oxjgjeery to the tissues depends

on oxygen saturation, cardiac output and haemaglebils, as described in the @elivery
equation (Fig 7)

Fig. 22: The @ Delivery Equation

Oxygen Delivery Equation

D0, =COx(1.39x Hbx Sa0.,+ (0.003 x Pa0, ))

L,  cxygen delivery o the tissues; (00 s Uandiae oatpat;, Ab = beamaglobin; Sall, = oxygen saberation; el = Famial pressare Oy
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Fig. 23: National Clinical Guideline Sepsis Managatm@gorithm

SUSPECTED INFECTION MATIONAL
PLUS - SEPSIS EFFRCTIVANESS
L 2 5IRS CRITERIA COMMITTEE
_
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Gve Tuke

1. Dxyge (v4-98% ip02 o 8475 COPO Palesh} 1. Blood Cullures

4. IV Anfirmilcroblals (sccoding bolecal guideliens; 2. Lochale and FEC

3. Flulds (st bohu ghve up te kg L eesiens) 3. Urlne Qulpul measurement

H MAP* il MAP 2 i ]
245mmhg andfor 2 43mmMg Fluld resuscliation o per
Laciale and dlgorthms In NCG
Eﬁ:ﬁﬂﬂ laciote 24— (yp o 30mibs/kg) o I

i paBent is deemed fuld

replele, repeal
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il MAF <45mimiHg 9 J
and et
Lachate 24 memal L

If Laclale
Immel/L
and ot
MAF 2é5mmbg
Document Sepals

il Lactate 24mmol/L and,
of MAP <45mmig

This is
SEPTIC SHOCK
Please docuement it

F 1 i A
Confinue Huid This is
Resuscitation. SEVERE
Call SEFSIS.
Crfical Care Medicine LF#Eu:rse document i,
b . i
AP Mlaan Atero Prarres

For more irformafion go fo on Hofional Cincol Guideline No 4, Sepc Manogement go o
i Pl o
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5. L.V. Fluid Resuscitation
Patients with sepsis can have absolute hypovolaesaigive hypovolaemia and/ or distributive

shock. These are diagnosed by measuring heasbtatel pressure, lactate and urinary output
as well as assessing clinical signs of hypo-pesfusiuch as capillary refill or mottling.
Patients with hypovolaemia without hypotension regluid resuscitation to restore euvolamia
and normal organ perfusion as evidenced by retbinoional mentation, skin perfusion, urinary
output and lactate levels.

Patients presenting with systolic blood pressurBP(S<90, mean arterial blood pressure
<65mmHg, SBP decrease of 40mmHG from normal ornsdactate levels > 4mmols/l should
receive 30mis/kg of intravenous (IV) isotonic cafktid fluid in the first hour unless flui
overload develops.

Text Box 41: IV Fluid Resuscitation

If the patient develops signs and symptoms of oeek| IV fluid administration should be
stopped and vasoactive agents be used to restdPet®&B 90mmHg or mean arterial blood
pressure (MAP) to > 65mmHg. After fluid resusciatiwith 30mls/kg isotonic crystalloid,
hypotension may persist requiring further fluidusstation and vasopressors. This is septic
shock. Myocardial dysfunction may also occur.

Fluid resuscitation is performed by giving fluidlbses (e.g. 500mls — 1000mls) over a given

time period (e.g. 15 — 30 minutes) and the patsergsponse assessed by clinical examination
after the bolus has been given and a decision made whether the patient needs further fluid

resuscitation or not. The amount of the bolus &edime period over which it is given depends

on the co-morbidities of the individual patientri@emeasurement of lactate and urinary output
measurement can help guide fluid resuscitation.

Sepsis represents a clinical continuum ranging fratients presenting haemo-dynamically
stable with no overt fluid deficit as indicated bgrmal organ function, urinary output and

lactate who require little or no fluid resuscitatiand only maintenance fluids if fasting, through
those that have restoration of haemo-dynamics aganofunction after fluid resuscitation as

demonstrated by normalisation of mental status) pkrfusion, urinary output and lactate and
then require only maintenance fluids, if fastingthhose with persistent hypotension and organ
dysfunction post initial fluid resuscitation whoqrére critical care input and consideration of

invasive monitoring, advanced haemo-dynamic supf@d. vasopressors) and further guided
fluid resuscitation. An example of a fluid restiation algorithm is included below.
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Fig. 24: Fluid Resuscitation Algorithm for Aduitsth Sepsis.

Fluid resuscitation algorithm %'“ '"””"_
-. for m:lulh‘. sepsis . ES TS
Lochote =2mmal /1 ;

Give bokus S00mis ischonbe crystobold over 15
minutes and reassess. )
[Repeat iacizhe ofer 2 Hires and i shock ks
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6. [|.V. Antibiotics

Antibiotic therapy — Check your hospitals antibioguidelines
Prescribe it
Get it
Giveit .......... NOW!

It has been demonstrated that there is a 7.6%adseran mortality for each hour delay in the
administration of appropriate antibiotics in pateewith severe sepsis and septic shock (Kumar
2006).

There are five general principles that should besmtered when choosing antibiotic therapy as
follows:

Clinical assessment - what is the likely sitinfection?

Is the infection community, healthcare or liagacquired?

Has the patient been prescribed antibiotichénrecent past, including from other

wards/GP/other hospitals?

4. Are there recent microbiology results availableycluding history of
colonisation/infection with antibiotic resistantganisms such as MRSA & ESBL
E. coli?

5. Have | consulted my local antibiotic presardpguidelines?

wN e

When prescribing an antibiotic it is important twcdment the following:

1. Treatment indication;
2. Drug name, dose, frequency and route;
3. Treatment duration (or review date).

Using local antibiotic guidelines is superior toypiktians’ own choice of antibiotic. Local
antibiotic guidelines must be followed to guide thest choice of empiric antibiotic therapy.
This is to ensure that the antibiotic chosen is@mpate for the local epidemiology. If you are
in doubt, contact your consultant clinical micrdbmist/infectious diseases specialist for
advice.

7. Measuring Improvements in Sepsis Management

The Sepsis Steering Group recommends that hosphialsld measure the level of compliance
with each element of ‘Sepsis Six' as part of a iarid/directorate quality improvement
programme for sepsis.

Each ward/unit/directorate should agree a measuneplan for sepsis that is practical and
aligns with other measurements for improvement. mkasurement strategy needs to reflect the
reality that patients can present with sepsis anis&lon or develop sepsis while in hospital. It
should also include consideration of measuremengomfie balancing measures as outlined
below.
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Sources of data:  The patient’s medical notejication chart, NEWS chart, fluid balance
chart and Sepsis Screening Form.

AMAU/MAU Samplefive patients with sepsis per week. If total patient bars are les
than 20 per month, all patients should be includeithe sample.Patient
who are identified having suspected sepsis shoalk hinterventiong
completed within one hour of diagnosis of sepsis.

"z

[

Wards: Identify one medical ame surgical ward to start.
Collect data on alay each week.
Look at all patismmn the ward that day. Identify any with NEW& (5 on
supplementary,) at any time during the past week.
Take time zerdlaes time the patient developed a NEWS scoredofs on
supplementaryD,) + two or moremodifiedSIRS criteria + suspicion df
infection.
Patients who hawuspected sepsis should have the ‘Sepsis 6 Regimen’
interventions completed within one hour of timeazer

Exclusion Criteria: Patients with a terminal illseshould NOT be excluded from further
treatment unless a decision not to escalate caselglexcludes furth
active treatment with antibiotics or IV fluids ihe ward setting.Ther
may be a requirement to exclude patients from fipegiements of th
Sepsis 6 Regimen based on patient-specific climitadria.

Text box 42: Measuring Sepsis Improvement

Balancing Measures

Excessive or inappropriate antibiotic use is asdedi with increased antimicrobial resistance,
C. difficile infection and adverse drug reactions. There ateaat three potential unintended
consequences of implementing sepsis screenindlaw$o

1. Patients with an elevated NEWS but no evidericepsis/potential infective source
are commenced inappropriately on antibiotic therapy

2. Patients with suspected sepsis are commencedappropriate antibiotic therapy
that is not in line with local guidelines;

3. Empiric antibiotic therapy that has been comreenin a patient with suspected
sepsis is not reviewed at 24-48 hours as recommdelngléhe Start Smart & Then
Focus Antibiotic Care bundle. At this stage anraiiobial prescribing decision
needs to be made and one of the five prescribirgisioe options chosen as
follows:

a. Stop antibiotic(s) - no evidence of bacteriéction, or infection resolved;
b. Switch from intravenous to oral antibiotic(sif patient meets criteria for oral
switch as outlined in local antibiotic prescripiguidelines;

. Change antibiotic(s) to a narrower spectrunmggepossible;

. Continue current antibiotic(s) and review agfter further 24 hours;

. Consult with local Outpatient Parenteral Amtila Therapy (OPAT) team.

D Q0

All hospitals should have antimicrobial stewardspipgrammes in place that monitor process
or outcome measures to ensure that antibiotichatrdeing prescribed unnecessarily, due to
inappropriate application of Sepsis Six. Exampliegrocess and outcome measures that would
be appropriate for use as balancing measures #dreeduin Table 1. Ensuring antibiotics are
used appropriately for all infections, not justdboassociated with sepsis, will help to ensure
effective antibiotic therapy is available when sasésepsis occur.
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Table 10: Balancing measures for monitoring img@etation of the Sepsis 6 Regimen

Measure
Appropriate = Audit of compliance with the Start Smart & Then Focus antiblotic
Antibiotic Use care bundle

L]

Andit of proportion of empiric antibiotic prescrption that complies
with local prescribing guidelines

Monitoring of hospital antiblotic consumption, with particular
emphasis on broad spectrum antibiotics (e.g. third generation
cephalosporins,  anfi-pseudomonal  penicillins, carbapenems,

L]

. fluoroquinolones)

Consequences of |« Antimicrobial resistance rates — for example

Antibiotic Use - Proportion of antimicrobial resistance among bloodstteam
isolates,

- Rates of colonisation with antimicrobial resistant pathogens
such as MRESA or mmlaple dmg-resistant Gram-negative
bacteria

New cases of hospital-acquired Closiridium difficile Infection
New cases of hospital-acquired Candida infections
Medication Safety | - Medication safety incidents associated with antibiotic therapy

L]

L]

Figure 25: Start Smart, Then Focus

Start smart, Then Focus @i ROYAL COLLEGE OF &

An Antibiotic Care Bundle for Hospitals PHYSICIANS OFIRELAND - p g

Day 1: Start Smart... ...then Focus (Day 2 onwards)

1. Start antibiotics only if there is clinical evidence of bacterial infection
- If there is evidence of bacterial infection, prescribe in
accordance with your local antibiotic guidelines and
appropriately for the individual patient (see notes below)

At 24-48 hours after starting antibiotics, make
an Antimicrobial Prescribing Decision

- Review the clinical diagnosis

- Review laboratory/radiclogy results

- Choose one of the five options below
- Document this decision

2. Obtain appropriate cultures before starting antibiotics

3. Document in both the drug chart and medical notes:
- Treatment indication
- Drug name, dose, frequency and route
- Treatment duration (or review date)

Options
1. Stop antibiotic(s)
- no evidence of bacterial infection, or
infection resolved
2. Switch from intravenous to oral antibiotic(s)

4. Ensure antibiotics are given within four hours of prescription
- Within 1 hour for severe sepsis or neutropenic sepsis

When deciding on the most appropriate antibiotic(s) to prescribe, consider the following factors - if patient meets criteria for oral switch
- History of drug allergy (document allergy type: minor (rash only) or major (anaphylaxis, 3. Change antibiotic(s)

angioedema)) ) ; e

- Recent culture resuits (e.g. Is patient colonised with a multiple-resistant bacteria?) - narrower spectrum, if possible;

- Recent antibiotic treatment broader spectrum, if indicated

- Potential drug interactions 4. Continue current antibiotic(s)

- Potential adverse effects (e.g. C. difficile infection is more likely with broad spectrum antibiotics)

- Some antibiotics are considered unsafe in pregnancy or young children - review again after further 24 hours

- Dose adjustment may be required for renal or hepatic failure 5. Outpatient parenteral antibiotic therapy
- consult with local OPAT team

Consider removal of any foreign body/indwelling device, drainage of pus, or other surgical intervention

For advice on appropriate investigation and management of infections, consult your local infection
Developed by the RGP Hospital Antimicrobial Stewardship Working Group (2012)

specialist(s) (microbiologist, infectious disease physician and/or antimicrobial pharmacist) Acapied. win pemssion, fom the UK Deparment o Heath “Stat Smar, Then Foos™
hospital antimerotial stewardship programme
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Communication,
Teamwork and
Management Plans
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Communication, Teamwork and Management Plans

Learning Outcomes

When you have successfully completed this segimonshould be able to:

Communicate clearly and concisely;

Use ISBAR correctly;

State the importance of teamwork and fully commiteam participation to the best of
your ability;

. Participate in the development of management plans.

One of the most important factors in determiningaantely ill patient’'s outcome is the quality
of the communication among the clinicians involvedteams, each member has strengths and
weaknesses, varying competencies, skills and diffetevels of knowledge. The aim in
managing the deteriorating patient is to deterrtiigerole of each member of the team, identify
their comfort zones and work together to achieve hiest outcome for the patient. The
flowchart in Figure 17 gives you a basic outlinerftanagement.

Optimising the management of the deteriorating pagnt requires:

g b W=

No

Gathering as much information as possible

Integrating this information into the presentaion of the patient

Communicating any concerns about a patient totber members of the team
Addressing each team member’s concerns and resuling adequately

Formulating, documenting and communicating a paént management plan with a
provisional diagnosis

Actioning the management plan

Reassessing for possible re-review and escabatiof the management plan

Text Box 43: Optimising Management
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Figure 26: Flow Chart of Steps in Managing a Detating Patient

Deteriorating Patent Management Flow Chart
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1. Gathering Information

Each member of the team provides vital informatabout the patient’s care in hospital and alll
of this information must be integrated to inforns@ssment, decision making and subsequent
actions.

Examples:

1. A nurse who has been caring for a patient whaleteriorating will convey
significant information about the patient's cogveti state both pre and post
deterioration to a doctor who has reviewed a patfen the first time. This
information will further inform the medical officeof the significance of the
deterioration;

2. The team physiotherapist may have noticed @hpaitient’s exercise tolerance or
arterial oxygen saturations on mobilizing have gigantly deteriorated. This may
alert the team to either a lower respiratory tiafgction or pulmonary embolism.
This should be communicated to the medical staffdocumented in the notes.

It is important in the management of the deteringapatient, to gather as much information
from different members of the team as possible.

Information can be obtained from:

¢ Verbal contact with members of the team

* _Reading the daily/updated notes from each differenteam member
* Reviewing observations, fluid and medication charts

e Comparing current presentation with previous presemations

e _Family, friends or the patient themselves

Text Box 44: Sources of Information
2. Integration of Information

The next step is to integrate the information gagti¢o fully understand the current situation of
the patient e.g. the need to understand why a BRafian or why a heart rate or respiratory rate
has risen.

3. Communicating Information

When information has been gathered and thoughbéas given to what is going on, the next
step is working out what to do with the informatiohhis obviously depends on each
individual's level of knowledge and understandiiiga student nurse finds an abnormal arterial
oxygen saturation, they must refer this informatiorthe registered nurse who is working with
them for more guidance on how to act on this. Whejnnior doctor is concerned about a
deteriorating patient, they need to discuss thdirigs with their registrar and possibly their
consultant. The patient must be attended to apiatepr and promptly.

It is important to recognise when vital signs are lanormal and make sure someone more
senior knows about it and that someone is attendinghe patient appropriately and
promptly!

Text Box 45: Abnormalities and Appropriate Care
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When a NEWS triggers a communication, describedihservations that have triggered the
NEWS (e.g. total NEWS 5 due to pulse 102, RR26, @&8.7). For a doctor to be able to

appropriately triage and advise on a particularepgtthey need to know the parameters that
have caused the score rather than just a numbemige remember that each member of the
team needs to prioritise and attend to many things.

This means health professionals have to:
* |dentify that there is a problem;
* Attempt to interpret that problem in the contexttud patient.

ISBAR Communication for deteriorating patients

The ldentify, Situation, Background, Assessment Bedommendation (ISBAR) technique is
an easy, structured and useful tool to help comeoat@iconcerns, and call for help or action.

Figure 27: Text Box 41: ISBAR Communication for patidaterioration.

ISBAR
Communicalion Tool SAMPLE

Pafient Deterioraion

ety
'l'.w

Secpient of handover imformakion
Fofiers

Shoabicn
Why o= you caling®
{iderifdy wour concems!

B kground:
What & the relevont bocoground

Asseszment:
Whaot do you think is the probiem?

Recommendotion:
Wt do wou wont them fo do?

Re=prodoced ond odopied with permisson from Dr 3. Marghall, Monosh University, Ausinalia.

For example:

A 75 year old lady with a history of Ischaemic HeBisease is admitted to hospital with a
fractured neck of femur. Twelve hours post-opesdyivshe complains of chest pain and her
arterial oxygen saturation has fallen to 88% oro¥gen via nasal prongs and has a NEWS of
6. As the nurse caring for this patient you areceomed that she is acutely unwell and needs
urgent attention (call SHO as per escalation pajodhe ISBAR communication technique
would proceed as follows:
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IDENTIFY:
“This is Sarah calling from 7 East about Mrs Smigtthis Dr. Jones?”

SITUATION:

“She is a 75-year-old lady who has a NEWS of 6 tuder dropping her arterial oxygen
saturation to 88% on 2 L/min @, via nasal prongs, she is tachycardic and tachypn&he is
also complaining of chest pain.”

BACKGROUND:
“She is twelve hours post-op following a fractuneelck of femur and she has a history of
ischaemic heart disease.”

ASSESSMENT:

“l think she is acutely unwell and may have ......
In this case she may have a pulmonary embolus, acangtial infarction, pneumonia or a fat
embolus. If you are not sure what the cause ofptbblem is you can say that you think the
patient is unwell and that you are concerned atiam.

RECOMMENDATION:

“This patient requires an immediate medical revielave increased her inspired oxygen in the
meantime to 15 L/min on a non-re-breather mask.”

You have effectively communicated the reason why goe calling, given the person some
background information that may help in identifyithge cause of the problem, given an idea of
how ill you think the patient is and identified th@u feel the patient needs review.

Documentation

Once you have actioned a particular problem, yowstnalways document this. This may
involve documenting low arterial oxygen saturatithrat you have contacted a doctor, giving a
time, or if you are a medical officer what treatringou have advised. This documentation has a
two-fold purpose:
* It helps the flow of information from one shift tise next and often helps to clarify your
own thought processes;

* Is also a medico-legal requirement.

You must always identify who needs to be informbdud a deteriorating patient, communicate
as much as possible and document appropriatelyt B@x42).

When communicating information you must:

1. Identify who the most appropriate person is to nform when you encounter a
deteriorating patient.

2. Communicate as much information as possible tthe next in line to ensure that
they have all the information needed to appropriaty triage and advise on the|
situation. Use the ISBAR.

3. Document the steps you have taken to remedy te@uation and actions taken.

Text Box 46: Communicating
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4. Adequate Response to Information/Concerns

After being involved in the management of a detating patient, many people may feel that
things could have been done differently or befférey may feel that the root of the problem
was not addressed and something else was happsitinghe patient, or that their particular
views were not taken into consideration. Each membéhe team has different priorities with
respect to patient management and these need tmrmdered and incorporated into the
management plan.

After communicating with more senior colleagues,irzgiividual may feel that they were not
taken seriously or their particular concern abouitaation was not addressed. This can be
remedied by specifically asking each member oftéa@n what concerns they have, how they
think they can be addressed and incorporating tlkeseerns into their management plan.
Sometimes staff caring for patients may not be surat an abnormal test result means. They
may feel concerned about phoning someone as tregfeaid they might seem stupid or even
get scolded for not knowing. This behaviour does help anyone; there are various
communication tools that can be used to overcoise th

For example:

A nurse is required to take the blood pressurdenleft and right arm for a person with central
chest pain. However, this particular patient mayeha fistula or have had a mastectomy and
cannot have bilateral blood pressure measuremenfisrmed. The doctor returns to review all
the collected information and review the managerpéan only to find that his orders were not
followed. If the doctor discussed the plan with these to see if there were any issues with the
plan, the issue would have been identified andlvedamuch earlier, saving time and allowing
the appropriate observations to be measured melytifashion.

The primary responsibility of the doctor is to sliak the patient. However, the requirements of
the ward and the nursing staff need to be intedrati® this plan. The nursing staff may feel
that the patient cannot be managed in a general Wwacause of the level of nursing care
required, but the doctor feels that there is noicadeason that they need to escalate their care
This requires discussion of the plan so that itlmaagreed by all members of the team.

Theoretically, in the event of a deteriorating eatj all personnel involved in the care of the
patient should be present. ISBAR should be usedlf@ommunication.

It is part of the role of the team leader to vazoacerns, pre-empt other people’s concerns and
integrate them into the management plan. By singdking what each individual’s main
concerns are, the team may save time. Often isagesaised that had not been previously
considered. If all team members feel that thefrceons are taken into consideration, ultimately
it benefit’s the patient’s care

5. Formulating, Documenting and Communicating Maagement Plans

The ‘make or break’ of patient care is often in themulation of management plans. To allow
successful flow of information from one team, ohdtsand one ward to the next, plans MUST
be documented. They must be thorough, yet conaderast importantly understandable, both
legible and logical.

Optimal management plans include action plansIfanembers of the team and time-frames in
which actions must be performed. Medical staff nalstays document their impression, which
is the provisional diagnosis (Text Box 38). Wheis tis completed, each member has a clear
idea of their roles and responsibilities with na@ses for not following them.
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a. Observation Orders
A change in frequency of observations being peréarmmay be needed in a
deteriorating patient. For example, a person witload pressure falling from 150/90
to 98/50 after review, may need the frequency akeolation changed so that vital signs
are performed every half- hour until the blood ptee is above a certain level, and
stable without intervention.

b. Nursing Orders
More intensive monitoring may be needed if a patidateriorates, for example,
changing the bag of an indwelling catheter fronmege fdrainage to an hourly measure
bag to monitor urine output more closely.

c. Physiotherapy Orders
Where the patient is diagnosed with a hospital-sledypneumonia, the physiotherapist
knows that chest physiotherapy as an intervensigaquired for that patient.

d. Change in Patient Therapy Orders
This may include changing antibiotics from oralrtsavenous, or adding a diuretic.

e. Investigation/ Intervention Orders
Where it has been decided that the patient neeitselectrolytes checked, this must be
documented, as well as identifying who has theaesipility for checking the results.
It is often useful to write what is expected andawhction to take about abnormal
results. It may become evident that the patientireq IV access for antibiotics that
have been ordered.

f. Notification Orders
Guidance from the team as to when to be concenremht to be concerned in relation
to the management of a deteriorating patient ig useful.
Notification orders include notifying the doctor & the urine output is less than
0.5mls/kg/hr, or systolic blood pressure less thA@mmHg. This can reduce phone
calls from nurse to doctor and also give reasseranqursing staff about when they
need to be concerned about a particular patient.

6. Actioning the Management Plan

Everyone must be very clear about his or her rotk r@sponsibilities in the management plan
of the patient. In particular what actions are regflj and then ensuring that these are carried
out.

Health care staff must know what action to takestnine competent and skilled to carry out that
action, must perform the action and then followempthe result of the action.

7. Reassess

When caring for a deteriorating patient, healthecstaff must always review the patient to
ensure that the plans or actions have made adlifferto the patient. It is NOT adequate to say
you have informed someone, discharge your respititysdind forget about the patient. It is as
much your responsibility to ensure that somethmglone, as it is the responsibility of the
person you informed to come and attend to the iptatie

For a change of shift, all concerns and outstandssges in relation to patients must be

documented and verbally conveyed to the health peofessional taking over the care of the
patient to ensure continuity of care and follow-Where the patient is not improving then they
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need to be reassessed — start again at the begir®ather the information, identify initial
management, ask for help, and come up with a dennanagement plan.

This will be a continuous cycle of review until thatient starts to improve.

When documenting a medical entry always document:
H - History

E - Examination

| - Impression/diagnosis

P - Management plan

Text Box 47: Documentation

Management plans should include:
a. Observation orders

b. Nursing orders

c. Physiotherapy orders

d. Change in therapy orders

e. Investigations/interventions orders
f. Notification orders

Text Box 48: Management Plans

SUMMARY:

e It is important to recognise when there is an almadity in vital signs and make sure
someone more senior knows about it and that soméoratending the patient
appropriately.

* Use ISBAR when communicating.

* _When documenting a medical entry always document:

H-History
E-Examination
I-lImpression/diagnosis
P-Management plan

* _Management plans should include:

- Observation orders;

- Nursing orders;

- Physiotherapy orders;

- Change in therapy orders;

- Investigations/intervention orders;
- Notification orders.
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The Quiz Questions may be removed or photocopieth fthe manual and returned to the
course co-ordinator, with answers marked, in adearfiche face to face education session.

Organisation: .........cccceevvveeieeeieesi e Location: ......cccceeevvveeeennn.

Quiz Questions

1. An increased heart rate may reflect:
a. Failing oxygen delivery
b. Decreased level of consciousness
c. Decreased urine output
d. Rise in stroke volume

2. Compensation for a decreased oxygen delivetyinglude which of the following?
a. Increased urine output
b. Decreased peripheral vascular resistance
c. Decreased respiratory rate
d. Increased heart rate

3. Cardiac Output =
a. Blood pressure x heart rate
b. Stroke volume x blood pressure
c. Stroke volume x heart rate
d. Stroke volume x peripheral vascular resistance

4. Aerobic metabolism:
a. Generates 2ATP
b. Produces lactate
c. Requires oxygen
d. Causes tachypnoea

5. Tachypnoea:
a. Is caused by Morphine
b. Is caused by metabolic alkalosis
c. Reflects a deteriorating patient
d. Is caused by respiratory alkalosis

6. Blood pressure =
a. Peripheral vascular resistance x cardiac output
b. Stroke volume x heart rate
c. Stroke volume x peripheral vascular resistance
d. Cardiac output x heart rate

7. Oxygen delivery =
a. RO, x cardiac output
b. O, content x cardiac output
c. PO, x blood pressure
d. Arterial oxygen content x cardiac output
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8. Urinary output depends on the following two tfgn
a. Frusemide
b. Oxygen delivery to the kidney
c. Adequate level of consciousness
d. Pressure in the glomerulus of the kidney

9. One of the first tests to do for a patient veitlecreased level of consciousness is:
a. Sodium
b. Potassium
c. Glucose
d. Chloride

10. The Seagull sign is when:
a. Systolic blood pressure is greater than thet hats
b. Heart rate is greater than the diastolic blo@$gure
c. Diastolic blood pressure is greater than thethate
d. Heart rate is greater than the systolic bloe$gure
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APPENDIX I: Sepsis Screening Pathway

Sepsis Screening Pathway

(ALWAYS USE CLINICAL JUDGEMENT)

Tham k spamin sapsls oiterda
o WoEan In pragrancy

Use this Sepsis Screening Pathway If the National Early Warning Score (NEWS) Is = 4
{5 on supplementary 03), or If infection Is suspected

Doctor must review within 30 mins (use ISBAR)

INFECTION SUSPECTED +

Are any 2 or more modified Systemic Inflammatory Response Syndrome (SIRS) criteria present

+ Respiratory rate = 20bpmj « WOC <4 or=12x10%L + Autely altered mental status
« Heart rate = 90 bpmy » Temperature <36 or =38.3 0 » Bedside glucose 7. 7mmol/L
i thi absence of diobetes malltes)

OR  Patient unwell and at risk of Neutropenia

Mote: S5ome groups of patients, such as older people, may not meet the modified SIRS criteria, even though Infection ks suspected.
Where this ocours check for signs of organ dysfunction and ralsed blomarkers such as C-reactive protein (CRP)

Tk

NO [Following a history and examination, and in the absence of suspected infection, staff may proceed with using the NEWS protocol

YES. THIS I5 SEPSIS

Has a dedsion been made NOT to escalate care jexcluding further treatment)?

1. Blood cultures before giving anfibotics

Do not delay antibiotic administration =1 houwr if biood owfures
are difficult to obtain. Send samples from potentially infected
sites e sputum, uring, wounds, VCAOVE Consider sounce control
2 Lactate and FBC

3. Urine output measurement

SEPSIS S1X - aim to complete within 1 hour

Sepsis Six Regimen must be completed within 1 hour

NO srces || YES st

4. 0, (94-98% Sp0, or 85-92% in COPD patients)
5. IV fluld resuscitation
{500ml bolus - give up to 30mlkag) & reassess
(target systolic BP=00/MAP=65)
Monitor response to IV fluids and titrate to effect

6. IV antimicrobdals according to local guidelines

Laboratory tests must be requested as EMERGENCY and aim to have results avallable and acted on within the hour

Look for signs of organ dysfunction:
» Systolic BP < 90 or Mean Arterial Pressure

< &5 or Systolic BP more than 40 below patlent’s nomal
+ Mew need for oxygen to achieve saturation » 90%
« Lactate > 2 mmol/L (following administraticn of fluld bohas)

« Urine output < 0.5mi’kg for 2 hours - despite adequate
fluld resuscitation

« Acutely altered mental status

» Glucose > 7.7 mmol/L (in the absence of diabetes)
« Creatinine = 177 micromaol/L

« Bilirubin = 34 micromol/L

« PTR=1.50r aPTT = 605

+ Platelets <100x 10%L

Any organ dysfunction: THES 15 SEVERE SEPEIS
Reqistrar or Consultant to review immediately.
Reassess fraquently in 1st hour.

Consider other investigations and management

File this document in patient notes - Document management plar.

"

Look for signs of septic shock

{following administration of flld bolus)
« Lactate >4 mmol/L
« Hypotensive (Systolic BP < 90 or MAP < 65)

If either present: THIS |15 SEFTHC SHOOK
Critical care consult required

+ Consultant referral
» Consider transfer to a higher level of care
« Critical care consult requested
A critical core review may be requested at amy point duning this assessmant,

but i3 required for patients with Septic Shook. In o hospital with no critical
care BAlt, a critical core consult must be madi and transfer to o higher fevel

of core considered, if appropriate, following the consult.

Pathway Modification

Mot all patients meeting modified SIS criteria have sepsis,

OR there may be additional problems requiring different management
(current Congestive Cardiac Failure (0CF), Diabetic Ketoacidosis (THA],
Myocandial Infarction (MI), Gastro-Instinal (Gl) Blead etc)

R patient may be recaiving

0¥ be palliated.
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APPENDIX Il : Sepsis Screening Form

Sepsis Screening Form T

(ALWAYS USE CLINKCAL JUDGEMENT) RN Dmgrancy

Complete this form and apply if the National Early Warning Score
(NEWS] Is = 4 (5 on supplemeantary 03), and infection suspected

CLIMICIAN T COMPLETE THIS SECTION Date- Tirme:
MHEWS: Clhinician’s Mame
Mame of Doctor contacked: Chnician’s Signature:

MCARMME! PIN:
Dioctor must review within 30 mins (use ISBAR). DOCTOR TO COMPLETE REMAINDER OF THIS DOCUMENT AS APPROPRIATE

INFECTION SUSPECTED +
Are any 2 or more modified Systemic Inflammatory Response Syndrome (5IRS) criteria present
[[] Respiratory rte = 20 pemy [[] WeCzaor=12x10% [} Acutely abtered mental status
D Heart rate > 90 gpm D Temperature <36 oF >38.3 (% D Bedside glucose »>7.7mmol/L
in the abssnce of diabetes Ml )
OR [} patient unwell and at risk of Meutropenia

Mote: Some groups of patients, such as older people, may not meet the modified SIRS criteria, even though infection s suspected.

Where this oocurs check for signs of organ dysfunction and ralsed biomarkers such as C-reactive protein (CRP)

|:| NO Following a history sand sxamination, and in the absence of suspected infection, stalff may proceed with using the NEWS protocol

(] YES. THIS IS SEPSIS Time Zero: Sepsis Six Regimen must be completed within 1 hour |
Has a decision baen made NOT to escalate care (excluding further treatment? | [:] NO procsea |
TAKE 3 SEPSIS SIX - aim to complete within 1 hour GIVE3
[] 1. Blood cultures before giving antibotics [] 4 0yio4-58% 5p0, or 88-52% in COPD patients)
Do not delgy antibvotic administration =7 hour if Bood cwltures D 5. I fuld resuscitation
are diffacult to obioin. Send samples from potentially infected {500ml bolus - give up o 30mbkg) & reassess
sifes eg. sputum, urine, wounds, MCOVC Consider source control. (target systolic BP>00/MAP-E&5)

Monitor response to VY fuids and titrate to effect

[] 2 Lactateand FBC :
oui
[[] & N antimicrobials sccording to local guidedines

|:| 3. Urine output measurement

Time given:
Laboratory tests must be requested as EMERGEMCY and alm to have results avatlable and acted on witthin the hour
Look for signs of organ dysfunction: Look for signs of septic shock
{follcwing adminsstration of faid bolus
[] SystolicBP <50 or Mean Arterial Pressure
< 65 or Systolic BP more than 40 bebow patient’s normal (] Lactate >4 mmobl
|:| New need for oxygen to achieve saturation = 90% I:I Hypotensive {Systolic BF < 90 or MAP < £5]
% ;?;E}Emnbﬁﬂil‘jﬂ:ﬁmb:gzmmﬁﬂuﬂm ‘ If either present: THIS IS SEPTIC SHOCK
output < Fyguars — o5 :
g v Critical care consult required
[ Acutely akered mental status (] Consuttant referral
D Gluoose = 7.7 mmolb/L (In the absence of diabetes} D Consider transfer to a higher level of care
[:] Creatinine = 177 micromol/L D Critical care consult requested
A critical core review may be reguesiod of ey point during this
[ Biirubin > 34 micromelL ssessmant, bt is requirad for patiants with Saptic Shock: I hasgital
[] PTR>1.50raPTT = 60s with o critical care ui, & critcal core consult must be made and
[ Pratelets <100x 1091 e i ed, if appropriats, 5
Mfmﬁﬂnd}ﬂllﬂfﬂﬂmmu 15 SEVERE SEFZIR h—l
Reqistrar or Consultant to review immediately. Pathway Modification
Roassess uently in Hat all patients meeting modified SIRS oritera have s=pse, OR there may be
Caiidion i ﬁEq ﬂ'f e additioral problems mguinng dfferent management [orment Congestiee
e ses sommene) )|
File this document in patient notes - Document management plar. be palliated o - i 3
Doctor’s Name: Doctor's Signaturne: [ Dlate: Tirme:
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APPENDIX Ill:  Start Smart, Then Focus (Antibiotic Care Bundle).

sta“ sma“, Then Focus EEE ROYAL COLLEGE OF
An Antlblotic Care Bundle for Hospltals & rrsicians of treao RCSI

Day 1: Start Smart... ..then Focus (Day 2 onwards)

1. Start antibiofics only if there is clinical evidence of bacterial infection
- It there 5 evidence of bacterial infection, prescribe in
accordance with your local antibiotic guidelines and
appropriately for the individual patient (see notes below)

At 24-48 hours after starting antibiotics, make
an Antimicrobial Prescribing Decision

- Review the clinical diagnosis

- Review labaratory/radiclogy results

- Choose one of the five options below
- Document this decision

2. Obtain appropriate culfures before starting antibiotics

3. Document in both the dnug chart and medical notes:
- Treatment indication
- Drug name, dose, frequency and route
- Treatment duration (or review date)

Options
1. Stop antibiotic(s)

4. Ensure antibiotics are given within four hours of prescrption el ot Hat i i Techon, on

- Within 1 hour for sepsis or reutropenic infection

infection resolved
2. Switch from intravenous to oral antibiotic(s)

When deciding on the most appropri to prescribe, consider the following factors: - if patient meets criteria for oral switch

- History of drug allergy (document allergy type: minar trash anm of major {anaphylaxis, 73 Cnange anlihiotic(s]
angioedemal) - " -
- Recent culture results (e.g. is patient colonised with & multipl i organism?) - namower spectlum, if pUSSIDlF.‘,
- Recent antibiotic reatment broader spectrum, if indicated
'?x“ﬁ d;ug Mﬁ:‘ﬁ::zs[ C. difficile infection ikely with broad spectrum antibiotics) 4 finue L armibiolicis)
= 1y aaverse e.g. L S5 more Ino, Spee i - -
=y H o R aF yruing childrer - Teview again after furﬂ1er 24 hours

- Dase adjustment may be required for renal or hepatic failure 5. Outpatbeﬂ! parenteral antibiotic therapy

- consult with local OPAT team

Consider removal of any foreign bodyfindweling device, drainage of pus, or other surgical intervenfion

For advice on iata i igation and 1 of infect consult your local infection TG
specialist{s) (microbiologist, infectious disease physician andior antimicrobial pharmacist) e o oo, b L R Dt et i et T P

[ PP ————
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APPENDIX IV: Sample driver diagram for improving care of adntpatients with sepsis

To improve the recognition and the timely manageméSepsis in X

ward/unit/hospital

Reliable recognition and
Assessment

Reliable care
delivery

Reliable Sepsis Screening
(NEWS)

Ensure reliable communication
across clinical of at risk patientg

Ensure timely rescue of
deteriorating patient by
competent teams

|

Reliable delivery of
Sepsis 6
Within 1hour Source

Control

Ensure reliable escalatio

of septic patients to
higher level of care

Improve Antimicrobial
stewardship — 3 day
review

n

Education and
Awareness

Culture of safety
and quality
improvement

Patient and
family centred
care

Education on
burden of iliness
and current
performance

Provide training
to staff on clinical
knowledge and
improvement
skills

Support from senior
management

Clinical leadership
Multidisciplinary team
working

Develop measurement
framework to guide
improvement

Involve
Patients and
families in

treatment
process and
care
planning
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Appendix V: Algorithm for Standard Therapy for Septic Shocke@iss part of the ProCESS
Trial in the US)

Supplemental oxygen + endotracheal
intubation and mechanical ventilation

I

> 2 large bore (18 g or larger) IV's
(Central line if unable to achieve)'

!

Sedation, analgesia, +/or
paralysis (if intubated)

!

500-1000 ml fluid bolus*
> (min. initial total fluid2 = 2 L*,
unless fluid replete/overioad?®)

|

SBP > 100 mmHg*
-~

SBP™,
Shock Index
(Sl)

SBP < 100 mmHg*<,
orSli > 0.8,
Or on vasopressors

Fluid
replete/
overload3Z

Hypoperfusions.67 -

Vasopressors® isosomc IVE @
P 250-500 mi/hour?

Yes
*Time-sensitive Time Corrective
No target allowed 7 action

»Reassess 30 min Fluid bolus 20 minutes 3 IV or
> Monitor forqﬂuid overioad?® (500-1000 mi) central ine
>Consider recheck lactate, HCT Initial fluid bolus 1 hour 34 IV or
@2 L central line
SBP = 100 mmHg 1 hour Vasopressors

In the event of difficult access an intra-osseamcla can also be used.

Abbreviations

(IVF=intravenous fluids; HCT—hematocrit; SBP-syistdilood pressure; Sl—shockindex; CVP—central

venous pressure; SOy-central venous oxygen saturation; MAP—mean aftgniassure; PRBC—

packed red blood cells).

1. Central line should only be placed and used/émous access. During the 6hour intervention, CVP
and Sc®, measurements are discouraged. If time sensilivgd fargets can be achieved with
smaller IV cannulaes (e.g. one 18g and one 20g),ishacceptable.

2. Only isotonic fluid should be used (e.g.irssllactated Ringer’s). Colloids are neither emaged
nor excluded.

3. Fluid replete / overload is defined here afiracal diagnosis by the treating physician. Sigmd
symptoms of overload include jugular venous distentrales, and decreased pulse oximetry
readings. Discontinue all IV fluids (boluses, backad rate) once this occurs, until no longer
deemed fluid replete / overload.

4. If patient’'s SBP is within 10% of known baeel SBP, AND patient is not deemed to be clinically
hypoperfused, the SBP>100mmHg target can be deéutfidléd. Arterial lines allowed if deemed
necessary, but not mandatory. Shock index = hatetsystolic blood pressure.

5. Hypoperfusion is defined here as a clinicabdiosis by the treating physician. Signs and symsgto

include, but are not limited to, MAP < 65 despif&PS>100, lactate > 4, mottled skin, oliguria, and

altered sensorium.

Transfuse PRBCs for Hgb < 7.5¢g/dL.

From time of prompt by protocol (i.e., natrir time of physician order, or from when intravesou

fluid bag is hung).

No
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Appendix VI: National Early Warning Score Project and COMPAS8dation Programme
Governance Group membership

Eilish Croke (Chair)
Professor Garry Courtney
Professor Shane O’Neill
A/Prof. Michael Shannon
Avilene Casey

Dr. Michael Power
John Kenny

Anne Marie Keown
Carmel Cullen

Dr. Maria Donnelly
Professor Frank Keane
Mary Wynne

Liz Roche

Ellen Whelan

Siobhan Scanlon

Anne Marie Oglesby
Dr. Una Geary
Anne-Marie Barnes

Dr. Ciaran Browne
June Boulger

Louis Lavelle

Maureen Flynn

Alison Enright

Sarah Condell

Dr. David Vaughan
Noreen Curtin

Maura Flynn

Dr. Siobhan O’Halloran
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APPENDIX VII: National Early Warning Score and associated Edoic&rogramme

Avilene Casey (Chair)

Dr. Maria Donnelly
Elizabeth Neely
Marie Horgan
Margaret Gleeson
Dolores Ryan
Anne Marie Oglesby
Kathleen McMahon
Dr. David Vaughan
Marie Laste
Noreen Curtin
Aine Lynch

Marina O’'Connor
Cait Kenny

Mary Forde

Fiona McDaid
Valerie Small

Dr. John Mclnerney
Nora O’Mahoney
Kay Chawke

Ellen Whelan

Katie Sheehan
Dolores Heery
Emma Mulligan
Deirdre Brennan
Patrick Coakley
Helena Butler
Gerry Allen

Paula McElligott
Siobhan Scanlon
Ann Scahill

Dr. John Cullen

Advisory Group membership

AMNCH, Dublin

Letterkenny General Hospital

St. Lukes Hospital Kilkenny

Mid-Western Regional Hospitahaggh
Connolly Hospital, Blanchardstown
Clinical Indemnity Scheme

Cavan General Hospital

Dr. Steeven'’s Hosptial Dublin

South Tipperary General Hospital
AMNCH, Dublin
AMNCH, Dublin

Our Lady of Lourdes Hospital, Dnegla
St. Vincents University Hospital, Dubl
Cork University Hospital

Naas General Hospital

St. James Hospital, Dublin

Mater Hospital, Dublin

Naas General Hosptial

Croom Hospital, Co. Limerick
Beaumont Hospital, Dublin

MWRH Limerick

Mater Hospital, Dublin
Waterford Regional Hospital
Connolly Hospital, Blanchardstown
Mercy University Hospital, Cork
Kerry General Hospital
South Infirmary Victoria Universitydspital Cork
MRH Mullingar

Cork University Hospital
Roscommon County Hospital
AMNCH, Dublin

87



Tables
Table 1
Table 2
Table 3
Table 4
Table 5:
Table 6
Table 7
Table 8
Table 9
Table 10

Table 11:

Figures
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

OCO~NOUILAWNBE

Figure 22:
Figure 23:
Figure 24:
Figure 25:
Figure 26:
Figure 27:

APPENDIX VIII:  List of Tables, Figures and Text Boxes

: National Early Warning Score (NEWS) Key

: Adult Respiratory NEWS

: Relationship between Inspi@gdandO, flow rate with Venturi
: Adult Heart Rate NEWS

Adult Blood Pressure

: Common Causes of Decreased Level of clausness

: Adult AVPU NEWS

: Glasgow Coma Scale

: Prevalence of Sources of Sepsis

: Balance Measures for monitoring impleragon of the ‘Sepsis 6’

Regimen
ISBAR Communication Tool for DeterioratiPatients

: NEWS Escalation Protocol

: Aerobic Metabolism

: Anaerobic Metabolism

: ABC and the Oxygen Delivery Chain
: Simple Airway Manoeuvres

: Importance of Respiratory Rate

: Venturi mask system

: Nasal Prongs

: Oxygen mask

Figure 10:
Figure 11:
Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:
Figure 20:
Figure 21.:

Non re-breather Mask

ABC - Oxygen Delivery Chain

Oxygen Delivery

Oxygen Delivery Chain

Perfusion Pressure Experienced by Organs

Mean Arterial Pressure Diagram

Sepsis Deterioration Pathway

The Four Steps of Sepsis Management

SIRS Criteria

ISBAR Communication (Patient Deteriaraji

Sepsis 6 Regimen

Correlation between Lactate Levels st firesentation and subsequent
mortality from Sepsis

The Oxygen Delivery Equation

National Clinical Guideline Sepsis Magagnt Algorithm
Fluid resuscitation Algorithm for Adultsth Sepsis

Start Smart, Then Focus (Antibiotic CAoadle)

Steps in managing a Deteriorating Pafldow Chart)
ISBAR Communication (Patient Deteriaraji

Text Boxes

Text Box
Text Box
Text Box
Text Box
Text Box
Text Box
Text Box
Text Box

1: Trigger Score

: NEWS

: Activation Protocol

: CNM Notification

: Energy Release

: Airway Obstruction

: Metabolic Acidosis, Respiratory RatéA&erial O, Saturation
: Adult Respiratory Rate Notification

O~NOOITDAWN

88

Page
11
24
26
33
33
45
46
47
54

66
71

13
17
17
18
21
24
26
26
27
27
29
32
43
50
50
55
57
57
57
58

59
60
61
63
66
69
71

10
11

12
12

16

22

24
25



Text Box 9: Q Delivery in COPD
Text Box 10:
Text Box 11:
Text Box 12:
Text Box 13:
Text Box 14:
Text Box 15:
Text Box 16:
Text Box 17:
Text Box 18:
Text Box 19:
Text Box 20:
Text Box 21:
Text Box 22:
Text Box 23:
Text Box 24:
Text Box 25:
Text Box 26:
Text Box 27:
Text Box 28:
Text Box 29:
Text Box 30:
Text Box 31:
Text Box 32:
Text Box 33:
Text Box 34:
Text Box 35:
Text Box 36:
Text Box 37:
Text Box 38:
Text Box 39:
Text Box 40:
Text Box 41:
Text Box 42:
Text Box 43:
Text Box 44:
Text Box 45:
Text Box 46:
Text Box 47:
Text Box 48:

25

Oxygen Prescription 27
Arterial Blood Gas 28
Sa@and Sp@ 28
Pulse oximetry Warning 28
Normal Sp, doesn't rule out respiratory failure 28
Vital Signs 29
Blood Pressure 32
Relevance of Pulse and Blood Pressub®, 33
Low Heart Rate 33
Critical Blood Pressure 34
Relationship between Intravenous Blgotlme and Blood Pressure 35
Relationship between IntrathoracicsBuee and Blood Pressure 35
Relationship between Total PeriphBasistance and@ 36
Causes of a fall in Blood Pressure 36
Blood Pressure 37
Clinical Features of a reduction ino&e Volume 38
Clinical Features of a reduction inateRate 38
Clinical Features of a fall in Periphle/ascular Resistance 38
Relationship between Blood PressuttRO, 38
Adult Emergency Response System Qaifer Blood Pressure Trigger 40
Oxygen Delivery 42
Blood glucose level and decreased Lef€onsciousness 46
NEWS Criteria for Central Nervous ®yst 46
Sudden Fall in LOC 47
Pupil Size 48
Urine Output 50
Oliguria 51
Frusemide 51
Sepsis 53
Definitions 54
High Risk Groups 56
Intravenous Fluid Resuscitation 2 6
Measuring Sepsis Improvement 65
Optimising Management 68
Sources of Information 70
Abnormalities and appropriate care 70
Communicating 72
Documentation 75
Management Plans 75

89



