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Introduction

Welcome to Dr's Henry, Dr Plant’'s and Bredin’s team. We hge the time that you
spend with us will be both enjoyable andormative. Enclosed are some guidelines
about the management of cdrahs that you are likely teee whilst on our firm.

It should be stressed thiiese are not all encompassaryl are only meant to provide
guidance about investigan and management of these patients.

IF YOU ARE EVER IN DOUBT ABOUT WHAT TO DO YOU SHOULD NOT
HESITATE TO ASK FOR ADVICE - theseuidelines are not a substitute for
discussing an individual case.

We would be grateful if the foll@ing "rules” could be observed:

1. The Consultants should be informed ¥ gatient under their care is admitted to the
Intensive Care Unit.

2. In cases where an activemagement strategy is not felt to be appropriate this should
first be discussed with Consultants unleshas been expressly stated previously or
where further treatment edearly inappropriate (eg advanced malignant disease).

3. When a patient dies in hospital then&ml Practitioner should be informed by
telephone by, at thetkst, the next morning.

4. In outpatients Senior House Officergiag new patients should always discuss the
case with the Consultant (or Specialist Rergr) and say in thietter to the General
Practitioner that the case has been discusgé a more senior member of the team.

5. Please plot out lung function resultstbe charts provided in out-patients

6. Discharge summaries should be dictamathin 48 hours of the patient leaving
hospital.

7. Adverse clinical incidents should be répdrto a senior member of your team and a
clinical incident form ifled in given to Dr Henry.

IF IN DOUBT ALWAYS ASK A MORE SENIOR MEMBEROF THE TEAM.

If you find any mistaks please inform us.



The following conditions should always be discussed with the SpR or

consultant and may require non-invasive ventilatory support on

ward 3A.

1. Acidotic COPD requiring initiation of NIV

2. Acute severe / life-threatening asthifi&l'S criteria any 1 of PEFR<50%, resp
rate >25, unable to speak sentences, life-threatening asthma)

3. Severe Community Pneumon{@URB65 score: Any 3 or more of : diastolic
BP<60, urea>7, resp rate > 30, new confusion, age >65 yrs)

4. Other acute respiratory patient requiringitd@tory support or close monitoring at
the discretion of the respimy registrar or consultarfin other words only after
discussion). Patients should be seen by respiratory doctor before accepting
transfer to Room 9 War8A ie ‘observation ward’.

5. Referrals from ICU should gortugh the SpR or consultant.

6. CPAP / Bi-level ventilation should not Istarted on ward 3A without discussion
with a respiratory consultant during the day.

If in doubt about admission consult the SpR or consultant.

Blood gases
These are frequently required in patientshwacute respiratory disease. If in doubt

they should be performedlways state whether on room air or oxygen and if the
latter the flow rate or percentage. If on NIV record this and document pressure

settings.

Out of hours there may be a respiratory sggr on medical call ho can give advice.
Dr Henry’'s home number is available fr@witchboard in cases of emergency when

not on call.

IF YOU ARE EVER IN DOUBT ABOUT WHAT TO DO OR
CONCERNED ABOUT A PARTICULAR PATIENT PLEASE
CONTACT THE RESPIRATORY REGISTRAR OR
CONSULTANT.



Commmunity Acquired Pneumonia

ASSESSMENT

Patients who have a CURB-65 score of 3 orerare at high risk of death and should

be managed as having severe pneumactarding to the BTS recommendations and
require urgent hospital admission. Patient®o have a CURB-65 score of 2 are at
increased risk of death. They should be wered for short stay inpatient treatment

or hospital supervised outpatit treatment. This decision is a matter of clinical
judgement.

Patients who have a CURB-65 scoréatdr 1 are at low risk of death.

They can be treated as having non-severe pneumonia and may be suitable for home

treatment.

Switch from parenteral drug to the equivalent oral preparation should be made as
soon as clinically appropriate, in thabsence of microbiologically confirmed
infection. In the case of the parenteral cephalosporins, the oral switch to co-
amoxiclav 625 mg tds or moxifloxacin 400 mgne is recommended rather than to
oral cephalosporinsfor those with penicillin allergy consider oral erythromycin

or moxifloxacin after discussion with your consultant.

DISCHARGE
Patients should be reviewed within 24 rowf planned discharge home and those
suitable for discharge should not have mihi@n one of the following characteristics

present (unless they represent the Lisaseline status for that patient).

These clinical “instabilities” include temperature > 37°.8C, heart rate >100/min,
respiratory rate >24/min, systolic dbd pressure <90mmHg, oxygen saturation
<90%, inability to maintain oral intakeand abnormal mentalstatus. A follow up
appointment should be arranged for 6-8e@ks with a CXR to ensure resolution of

the consolidation and no underlying maliant process particularly in smokers.



Severity assessment used to determine the management of CAP in patients

admitted to hospital (CURB-65 score)

Any of:
e Confusion*

* Age >65 years

* Urea > 7 mmol/l
* Respiratory rate >30/min
* Blood pressure (SBP < 90mmHg or DBP <60mmHg)

Score 1 point for each feature present

score MORE
v v v
Likely suitable for Consider hospital Manage in hospital as

home treatment

supervised treatment.

Options may include
a) Hospital in-patient
b) Supervised hospital
outpatient

severe pneumonia.

Admit ARCU /

Assess for ICU admissior]
epecially if CURB-65
scoreis4 or5

**PDefined as a Mental Test Score of 8 or less, or new disorientation



Preferred and alternative initial empiric

al treatment regimens and parenteral to

oral switch regimens for community acquired pneumonia

[1] Home- treated, not severe
amoxicillin 500 mg - 1.0 g tds po

Penicillin Allergic
erythromycin 500 mg qds poor
clarithromycin 500 mg bgho

[2i] Hospital- treated, not severe
[Admitted for non- clinical reasons or
previously untreated in the

community]

As under Home-treated, not severe

[2ii] Hospital- treated, not severe
Either oral amoxicillin 500 mg — 1.0 ¢
tds poplus erythromycin 500 mg gds po

or if IV neededampicillin 500 mg qds iv
or benzylpenicillin 1.2g qds ivplus
clarithromycin 500 mg bd iv

Erythromycin 500 mg qds po
yor moxifloxacin 400 mg pomane if
significant co-morbidity

cefuroxime 1.5 g tds ier clarithromycin
500 mg bd iv

[3] Hospital- treated, severe
co-amoxiclav 1.2 g tds iv

or cefuroxime 1.5 g tds
clarithromycin 500 mg bd iv
(with or without rifampicin 600 mg od o
bd iv)

or moxifloxacin 400 mg iv or poane

iv plus

cefuroxime 15 g tds

clarithromycin 500 mg bd iv

(with or without rifampicin 600 mg od o
rbd iv)

iv plus

moxifloxacin 400 mg iv or ponane

[




Management of Suspected Pulmonary Embolus.

CLINICAL CONDITION

e Pulmonary Embolism (PE$ a common cliral condition with gjnificant mortality
and morbidity. The exact incidence canbet accurately determined because of
many undiagnosed non-fatal caselowever, it isestimated to be the cause of death

in 5- 15 % of patients/ho die in hospital.

e At post mortem 70 % of majd’E’s had been missed byethlinician. The fact that
such a large percentage are missed ésmumarily to the huge variety of possible
presentations. Emboli areualy multiple and the dege of obstruction and time
scale over which the obstruction develdpad to this diversity of signs and
symptoms. In view of this, PE may blassified into three main types.

e acute minor PE,

e acute massive PE,

e subacute massive PE.

Acute minor pulmonary embolism is the most common type caused by emboli
obstructing less than 50% of the pulmonarguiation and classically presenting with
dyspnoea with or without pleuritic chest paimd haemoptysis. The mortality in this

group is around 1%.

Acute massive pulmonary embolism is caused by sudden ahstion of over 50%
of the pulmonary circulation and presents with haemodynamic instability as well as
other more “typical” PE clinical feates (e.g. dyspnoea, pleuritic chest pain,

haemoptysis and syncope).

Subacute massive PE is caused by repeated emboli small or moderate size
occurring over several weeks. This is thast common of the three types of PE. As

the onset is over several weeks, there is fionghe right ventricle to adapt and this



condition may therefore present more insidily with heart failure and decreasing

exercise tolerance.

Patients with 8HIGH clinical probablity of PE and cardiovascular instability will
needURGENT investigation as per the algttnm and admission to the physicians.
These patients should have urgespretory SpR or consultant review.

INVESTIGATIONS

ECG — most commonly shows only sinus tgcardia but recognised patterns also
include right axis deviation, right bundle branch block, T inversion i, \P
pulmonale and the well-known but relatively infrequer®;Sry;. The main role of

the ECG is to help to exclude acatgocardial infarcton or pericarditis

ABG - classical findings are hypoxaemia drypocapnia. Sensitivitand specificity
for PE on ABGs is low (approx 50%)

CXR - may well be normal. However, it may show peripheral opacities (wedge
infarcts or Hampton’s humps), promingmilmonary hilar vessels or hyperlucency
(due to oligaemia) of lung parenchymag®¥ermark sign). However the chest X-ray

is most useful in helping to rule quir rule in, other possible diagnoses.

D-dimer — a measure of fibrin degradation protiuin the blood and therefore used to
detect the process of clot breakdowme to significant numbers of false positives,
this test is only really helpful in with low clinical probability of PE who can then

be safely discharged if their D-dimer levels are low and another explanation of the
clinical findings can be justified.

Ventilation-Perfusion (V/Q) scanning —

e when combined with a clinical likelihood score, lung scintigraphy can be useful in
determining treatment. For example, ipaient with a low lnical likelihood and
a normal or low probability scan, treatmeain be safely withheld. It should not
be used in patients with any underlyinmd) disease, patients with LVF and is



also less reliable in elderly patients.these groups either compression Doppler
ultrasound if clinical DVT or CTPA is the investigation of choice.

Spiral CT Chest / CTPA

e the accuracy and reliability of CT in diaosing PE has been as well demonstrated
as it has been for V/Q scans. The advantages including the speed of the procedure
(the scan is completed in one brehtid) and less problems in patients with
underlying lung disease (a well-recognisedseaaf false positives in V/Q’s), as
well as imaging of abdomen, pelvis anavé limb veins make spiral chest CT a
popular investigation for PE. Notably hovezythe exposure in terms of radiation
is slightly greater. This is the inwegtion of choice fo any patient with

underlying lung disease, LV dysfunction and anyone <65yrs.

In the case of pregnancy discuss with consultant in radiology and one of the
respiratory consultants and ooé the consultants in feto-maternal medicine before

deciding which invetggation to choose.

Echocardiogram —
e The potential benefit cdchocardiogram in identifyingatients with massive PE is

largely that the procedure may be perfodna¢ the bedside and so the patient need
not leave the resuscitatiomom. Evidence suggests that a hypotensive patient
with a high clinicalsuspicion of PE and right veiular strain on echo should be
thrombolysed. Echo may also identifytesnative diagnoses such as cardiac

tamponade, aortic dissectionwvantricular septal rupture.



Assessment of patient with su

spected PE

Signs and symptoms

The following is a list of signs and symptoms which may present in a patient with suspected PE

Q Dyspnoea (or worsening chronic dyspnoea)

Q Single [>1 episode L Persistent

O Pleuritic chest pain Q Cough

Q Haemoptysis

O Leg swelling or leg O Palpitations
pain

a Other

Q Arterial oxygen saturation< 92% on air

Q Pleural Rub
Q Tachycardia (>100/min)
Q Low grade fever

Predisposing risk factors

Tick either YES or NO against ALL risk factors

Risk factor Comments
History of immobilisation (complete bed rest for 3 or 4 dayges O No O
in previous 4 weeks)

Recent surgery (within past 12 weeks, note type of surgery ) [Yes No O
Cancer (within past 6 montlos in palliative stages) YeE&l No O
Lower limb problems (trauma or immobility problems el.gres O No O
paralysis)

Pregnancy / puerperium Ydd No O
Cardiorespiratory disorders (acute MI, chronic symptomaties O No O
illness, irreversible airways disease)

Thrombophilia (e.g Protein S, Factor V Leiden) Yds No O
Strong family historyof DVT or PE YesO No O
Previous proven or current PE or DVT YES No O
Relative risk factors. Please specify the relative risk factors if present

Relative risk factors presenf( 3 rd generation oral | Yes O No O
contraceptive pill, drugs travel)

Investigations

Tick either YES or NO against ALL results

Investigation Comments
Respiratory rate > 20 / min YesO No O
ECG changes (tachycardia, non specific ST segment

changes [new], right sided ctges not diagnostic of anotheryYes O No O
condition, other)

CXR (abnormal but not diagnostic of another | Yes O No O
condition)

ABG’s : PaO, less than 10.7kPa on air Yes O No O

Can you now make a firm diagnosis of condition other than PE which you intend to treat?

YES ONO O

If YES do not continue with this pathwalj NO, proceed to assess clinical probability of PE

INE THE CLINICAL PROBABILITY

Probability Criteria

Low Absence of any predisposing risk factor aftérnative diagnosiss as likely as PE

High Presence of one or more predisposing rislofaefppropriate signs and symptoms and the absence
of an alternative diagnissto account for these

Intermediate Not easily falling into either high or low




For simplicity the Modified Wells Score is also verified to quantify PE risk.

Criterion Points value
Clinical signs of DVT 3

Alternative diagnosis less probable than PE 3

Heart rate>100 bpm 1.5
Immobilization or surgery <4 weeks ago 15

Previous DVT or PE 15
Haemoptysis 1

Cancer 1

Total score:

e Low probability of PE<2
e Moderate probability of PE 2—6
« High probability of PE >6



FLOWCHART FOR THE MANAGEMENT

OF PATIENTS WITH SUSPECTED PULMONARY

EMBOLUS
a Low o MEDIUM a HIGH
PROBABILUTY PROBABILUTY PROBABILUTY
D-DIMER RESULT (<275ng/ml) D-DIMER NOT INDICATED
O Negative | O Positive
* I RESUSCITATE

Q DISCHARGE

Q Tinzaparin

v

v

Reassess patient. If no
alternative diagnosis then
administer Tinzaparin &

procee

Office hours: Arrange scan as indicated. If same day, keep patient
scan and result. If unavailable, follow out of hours procedure.

Out of hours: Admit general medical CTPA the following day.
Consider CDU admission may be worth discussing with A&E staff

v

ULTRASOUND LEGS if there are clinical signs to
suggest possible DVT

|f0l’

ASSESS CLINICALSTATUS
IF ANY OF THE
FOLLOWING CRITERIA

O PULSERATE>100/MIN

<100mmHg
Q Sp02<92%on air

Q BPSYSTOLIC

IFALL If YES to any
CRITERIA of above
NORMAL, criteria
administer Admit
Tinzaparin Medically
andproced $
Improved?

>

v

Q Negative, or
Scan not
necessary

v

Q Positive

Scan

y

TREAT AS PE
® Anticoagulate & Admit to medical team

NEEDS FURTHER IMAGING V/Q SCAN OR SPIRAL CT SCAN

NORMAL SCAN
Consider alternative diagnosis
PEexcluded

LOW OR INTERMEDIATE SCAN

D/W senior, may need further imaging
or consider alternative diagnosis

HIGHPROBABILITY SCAN
TREAT AS PE Anticoagulate &
Admit to medical team




TREATMENT
Consider the following options :

Oxygen — 10-15L/min via non-rebreathing mask vgiespecially if signs of massive
PE.

Fluid resuscitation — Massive PE leads to acutelgcreased pulmonary vascular
resistance with RVF and a reduced prdldar the LV. Cautious fluid resuscitation
with the consideration of inotropic support may be indicated.

Low molecular weight heparin.

Evidence and BTS guidelines support the asédow molecular weight heparin in

patients with suspected or confirmed .PAt the present time the CUH uses
Tinzaparin at a dose of 175u/kg. This shiolk continued for a minimum of 5 days,
regardless of how quickly the therapeuidR is reached withwarfarin. Warfarin

should not be commenced until DVT or PE is confirmed. Adjustments to dose may be

necessary in renal failure.

Thrombolysis —

e Limited evidence of reduced mortaliilp massive PE, but current guidelines
recommend it in this patient groupnié contra-indications exist.

e There is no clear evidence exactly which thrombolytic should be administered
or exactly how; but a 2-hour tPA infusi¢ghO0Omg) appears to be well supported .
Discuss the case with the on-call Respry Registrar. Joint evidence based

multi-specialty guidelines are presently being developed for this group of high

risk patients in whom mortality can beery high. Until these are available,
patients should be managed on an irtiial case basis with SENIOR A&E and
Respiratory input. These @ssare usually best managed in CCU. Discuss with
cardiology early. They may also be ableexpedite a rapid diagnosis in thoses
with high clinical suspi@n with ECHO without having toesort to CTPA if the
patient is too unstable to bring to x-ray.

e In non-massive PE there is no statmllic significant eidence of improved
survival rates with thrombolysis .



Suggested algorithm for patients with a likely acute
MASSIVE pulmonary embolism.

NOTE: This is only a guide — manage patients on an individual basis.

Clinical diagnosis of acute MASSIV

pulmonary embolism — give high flo

oxygen, heparin 5000iulV stat (or
R0u/ka’

}

Haemodynamic instabilit
(relative hypotension

Yes

Give IV fluids (if ‘ G

not already given) and/or marked

tachycardia)

}

Urgent bedside
Cardiac Ech

Urgent spiral
CT chest

‘ ‘ \ Massive PE PE not found.
confirmed. Re-consider
Significant R.V. Other cause Noraml SE[I\)III%:ESE (;Vétgnd posd;ﬁﬁlg ?felz'd fo
strain .+/-. vylth found — echo. Re- Respiratory pulmonary
thrombi visible. ta_mpongde, assess physician for angiogram if you
dissection patient for risk/benefit ratio think the
etc. Treat as alternative for thrombolysis diagnosis is still
appropriate. diagnosis. Versus likely to be a
Resuscitate heparinisation P.E.
and if stable alone. Manage in
send for HDU or ICU bed.
urgent CT
chest

Discuss with

SENIOR A&E and
Respiratory
physician for
risk/benefit ratio

for thrombolysis
versus
heparinisation
alone. Manage in
CCU or ICU bed




Table 1: Contraindications for fibrinolytic therapy in patients with massive PE

Thrombolyse 100mg tPA IV over 2hrs followed by heparinisation.

Absolute contraindications:
Active internal bleeding
Recent spontaneous intracranial bleeding

Relative contraindications:
Major surgery, delivery, gan biopsy, gastrointestinal bleeding or puncture of
noncompressible vessels in the last 10 days

Ischaemic stroke within 2 months

Serious trauma within 15 days

Neurosurgery or Ophthalmologic surgery within 1 month
Uncontrolled severe hypertension (&} BP > 180 mmHg; Diastolic BP|>
110 mmHgQ)

Recent cardiorespiratory resuscitation
Platelet count < 100 000/mm3
Prothrombin time less than 50%
Pregnancy

Bacterial endocarditis

Diabetic haemorrhagic retinopathy




PLEURAL DISEASE

Diagnostic algorithm for the management of patients with pleural infect

ion

[ History, examination & Chest X Ray ]

Pleural effusion and evidence
of infection?

ANTIBIOTICS
DIAGNOSTIC FLUID SAMPLING

YES
Failed Sampling?
Small Effusion?,

Ultrasound scan with
sampling of any fluid

Pus? >«

NO

Pleural fluid pH
& microbiology

gram stain +/or

NO

clini

culture positive
+/or pH <7.2

YES

INVOLVE RESPIRATORY PHYSICIAN

Insert chest tube

Is the patient better? YES

Observe unless

for chest tube

cal indication

(fluid drained & sepsis improved

1. Check tube position on chest X Ray

2. Consider CT scan for residual collection
3. Consider intrapleural fibrinolytics

4. Consider change to large bore chest tube

Is the patient better

at5 - 7 days? YES

(fluid drained & sepsis improved)

NO

1. Review diagnosis
2. Consult with Cardiothoracic Surgeon

A 4

Remove tube




Management of patients with primary spontaneous pneumothorax ie
patients with no underlying lung disease.

NO
YES
>
NO
21 CONSDER
REPEAT ASPIRATION
YES
? SUDCESSALL >
NO
3 REVDVE 24 HOLRS
INTEROCSTAL DRAN VES AFTERFUL
REEPABION/
? SUCCESSAUL CESSATIONOF ARLEAK|
WTHOUTALAVPING
NO
4 REFERRAL v
TOCHEST PHYSIOANWTHN48 HOLRS
2SUCTION
QONSDER
5  REFERRALTOTHRAOCSURGEN DISCHARGE
AFTER5DAYS




Management of patients with secondary spontaneous pneumothorax ie patients

with underlying lung disease (usually COPD)

BREATHESS ASPIRATION
+ NO »
RMOFAR>2CM i
ONOR? 2 SUOCESSAUL
NO
Yesl s
3
INTEROOSTAL DRAN
2 SUOCESSAUL
. ADMIT TOHOSPITAL
FOR24HOLRS
NO
4
REFERRAL TOOHEST
PHYSICIAN AFTER 48 HOLRS.
2SLCTION
A A
6
AFFERFU.LéE)PA\S!CN > DER
? SUCCESSAUL DISCHARCE
YES | CESSATIONOF ARLEAK
’\D l
5 EARYDISOUSSIONWIH

SURCEONAFTER3DAYS




Management of a Malignant Pleural Effusion

Proven
malignant
effusion

NO

Recurrence_ / observe
Symptomatic
YES
Seek specialist opinion from a member of the thoracic
malignancy multi-disciplinary team

Intercostal tube
insertion and

drainage

|
Consider:
CXR - NO 1.Thoracoscopy

Complete lung 2. Long-term indwelling
re-expansion? catheter.

3. Pleuroperitoneal shunt

YES

Medical or Surgical —
Pleurodesis Consider:

1. Repeated pleurodesis

YES 2. Thoracoscopy
Recurrence of
effusion? 3. Long-term indwelling

catheter (Pleurex)
4. Pleuroperitoneal shunt

5. Palliative repeated
thoracentesis




Diagnostic algorithm for the investigation of a pleural effusion

[ History, clinical examination & CXR ]

v

Does the clinical picture suggest a transudate? e.g:
LVF, hypoalbuminaemia, dialysis

NO¢

Pleural aspiration.
Send for: cytology, protein, LDH, pH
Gram stain, culture and sensitivity, AAFB stains and cultu

Do you suspect an

empyema, chylothorax
or haemothorax ?

Is it a transudate? YES

YES Treat

the cause

YES
Resolved? STOP

NO

A

Treat

Have the fluid analysis
and clinical features
given a diagnosis?

| Refer to a chest physician |

v

| Request contrast enhanced CT thorax |

v

Obtain pleural tissue, either by ultrasound/ CT
guided biopsy, or by closed pleural biopsy or
thoracoscopy.

Send these for histology and TB culture together wjth
a repeat pleural aspiration for cytology,
microbiological studies +/_ special tests

(see box 2).

v

the cause

Treat
appropriately

Box 1;Additional pleural fluid tests

SUSPECTED DISEASE TESTS
Chylothorax - cholesterol and
triglyceride
- centrifuge
Haemothorax - haematocrit
Empyema - centrifuge

Box 2;Pleural fluid tests which may

be useful in certain circumstances.

SUSPECTED DISEASE TESTS
Rheumatoid disease - glucose
- complement
| Re-consider thoracoscopy. | Pancreatitis -amylase
YES
Y . Treat

Cause found? appopriately
NO

Re-consider PE and TB.
Wait for diagnosis to evolve.




COPD

Introduction
Most cases of COPD are due to the effaiftcigarette smokinthough some patients

with long standing chronic asthma develop it.

Management of Acute Exacerbations of Non-acidotic COPD -

Summary:

e Any with a PaC@ >6kPa should have controlled oxygen via a Venturi mask or
nasal cannulae to maintain an oxygetuisdion 85-92% i.e equivalent of 7.3-
10kPa. Oxygen should be reduced if 3p@2%.

e Nebulised salbutamol 2.5mg 4 hourly.

e Atrovent need not be added routinely.

e Prednisolone EC 30 mg od for 1-2 weékdotal —no need to tail dose over this
time period.

Antibiotic if 2 of the following 3 criteria occur
Increased breathlessness

Increased sputum volume

w NP

Increased sputum purulence

e 1%line antibiotic —amoxycillin odoxycycline. 2° line — ciprofloxacin

e If use CIPROFLOXACIN or ERYTHROMYCIN BEWARE OF
INTERACTION WITH AMINOPHYLLINE and use half the routine
aminophylline dose. Theophylline levels should be checked after 4 hours and
daily thereafter while the patient is & aminophylline and the dose adjusted
daily to stay within the therapeutic range. The same applies if erythromycin is
used.

Consider DVT prophylaxis.

Reason for Exacerbation

Most exacerbations are caused by infectionsbate may be causég an exposure to
irritants. Always notehe trigger. If the exacerbatiragent is smoke (eg house fire) or
an exposure to occupational irritants doemt details of theexposure (nature of

exposure, duration @xposure etc).



History
Review the evidence for tlttagnosis. There are a lot of patients with "known" COPD,
based upon the previous admission clerkingwhom a definite diagnosis has never

been established.

Document normal exerciselerance in 6 to 12 nmbhs prior to admission.

Investigations
Routinely check the following on admission:

Hb

WCC

PV

Electrolytes

Urea

Liver functiontests

Arterial blood gases praled the resting oxygen 8§at92% on air (always state
whether on air or oxygen diif the latter how much)
Sputum culture if sputum purulent

ChestX-Ray

ECG

Frequency of Investigations

Hb, WCC - only repeat if haemoglobinredsmal or white cell count raised on
admission.

Electrolytes/urea - repeat onlyaibnormal or clinical deteriortion.

Arterial bloodgases repeat as necessary

Sputum culture - no need to repeat

Chest X-ray — pneumothorax or hospital acquired infection suspected.

Bronchodilators Give nebulised Salbutamol - 2.5 mgs 4 hourly. If the patient already

has home nebulised salbutamol 2.5 mg ttarble hospital dose tomg 4 hourly.

Do not give nebulised Ipratropium routipgexpensive and largely unnecessary) unless
they have home nebulised atrovent. Do goe nebulised atrovent to those taking
Tiotropium (Spireva).



There is no need to provide / perscribe a ‘rniehaler (eg Seretide or Symbicort) for the
first 48 hours during adission if the patient Isdeft there inhaler dtome. Rather efforts
should be made to get the patients inh&lem home. The patient will be perfectly
adequetly treated with regular nebulised bronchodilators and oral steroids.

Antibiotics - Prescribe oral Amoxycillin (500 nsgqds) or Doxycycline (100 mg bd) if
allergic to Penicillin.Only give IV antibiotics if there is clinicar radiological evidence
of consolidation or if the patient has a gevexacerbation and has received antibiotics as
an outpatient and still hasafikly purulent sputum. In these cimstances give IV

Cefuroxime or oral ciprofloxacin.

Oral Steroids Prednisolone EC 30 mgs daily hagmehown to bring about more rapid
improvement in patiestwith an acute exacerbation @OPD. There is nothing to be
gained by prolonging theourse beyond two weeks.

Oxygen - Give controlled oxygen starting twi24% by mask witlthe aim of getting
the PaO2 above 8 kPa. Increase to 283dessary but watch the PCO2. Some patients
cannot tolerate a mask - it isasonable to use nasal cannulae but always be alert to

worsening hypercapnia.
Diuretics - If significant peripheral oedemagsent give oral Frumil or Frusemide (40
mgs), if renal impairment or high potassiufor a few days. If given weigh patient

daily. May not be needed long term.

Stopping nebulisers Unless patient is already on a nebuliser at home stop nebuliser at

least 24 hours lbere discharge.

Medication on Discharge Most patients will be on d@dDI bronchodilato used prn. If

they have had two or more exacerbatiorngh@previous 12 monttikey should start an
inhaled steroid - budesomide 400mg bd oraflike 500 bd, if thewre also taking an
inhaled LABA (long acting beat agonist inhaler) presbe as Symbicort 200/6 2
clicks BD (Seretide accutaal 500 1 BD is an acceptable but more expensive
alternative). Patients who haved two exacerbations instal2 months despite this

should receive Chbpcysteine 750 mg BD. An oratheophyllin (uniphyllin /



phyllocontin) and subsequently Tiotropiut® mcgms OD should be considered in
patients who are symptomatic despite prn dnoddators instead of or in addition to
LABAs.

Advice on Smoking - Reinforce need to stop smoking (or at least reduce) if still

smoking.

Check Inhaler Technigue

Longterm Oxygen Therapy.

This is one of only two treatments (thé@t being stopping smoking) which have been
shown to improve survival in patients wi@OPD. It needs to besed for at least 15
hours per day for significant benefit to accrue to the patient. This needs to be pointed out
from the outset. It is impaht however to stress that thians that there are 9 hours in
the day when they do not neegygen and are therefore sfilke to get out and about
etc. Oxygen assessments should take placknioally stable patients. In other words
oxygen should seldom be started at the timdistharge (see below). Ideally patients
should be at least 6 weeks avimym any sort of exacerbation. FEShould be less than
1.5 litres and PO2 less than 7.3 kPa docurndenrtetwo separate occasions, though this
is seldom practical. Generally speaking kegn oxygen should not be prescribed for
patients who continue to smoke. Firstly the fiersethought to be les in this group and
secondly if patients smoke at th@me time as receiving oxygtrere is a risk of severe

facial burns etc.

Once the decision has been mamprescribe long-term oxygem appropriate flow rate
needs to be selected. Patiesihould come as a day casd have blood gases taken at
base line and then have oxygara flow rate sufficient toncrease the oxygen saturation
85-92% (oxygen concentrators are normallytee2 or 4 litres peminute but can be
adjusted to 0.5 or Il/min using low flow meters). Aér 2 hours blood gases should be
repeated. It is worthemembering that ventilatn is reduced duringleep and if there is
any concern about worsening hypercapnitnat oxygenation may be inadequate during
sleep the patient should haa®vernight oximetry aan early morning ABG.

Contact Respiratory Nurse Specialist (Bl&31Y) who will provide eduction regarding

the oxygen concentrator and make arrangésnéar connection tde fitted if time



permits. Otherwise, thteam will need to contact Abjmmurt House (Ext 23800) with

letter to arrange this.

In some situations i§ legitimate to provide oxygen fpatients at the time of discharge:
a) those with severe hypexwho are oxygen dependaom the ward ie when the
oxygen is removed they becomesaturated ansymptomatic.

b) patients who are frequgnadmitted and are likely ever to haveo a period of

clinical stability.

Immunisation

It is recommended that patits with chronic lung diseasbe immunised against flu
every year and against pnewunocus once and repeat indiyears. Patients who have
had a bad experience previously maywsh to be immunised again bRelenzamay

be recommended.

Pulmonary rehabilitation

Selected patients should leensidered for pulmonary habilitation . Atthe time of
writing these guidelines no pn@nme exists in CUH. Exerciseaflets will be provided
to the patients by the COPRurse specialist who shouldsal be made aware of all

COPD in patients and ward discharges.

Lung volume reduction surgery

Lung volume reduction surgery is an optioraivery small proportion of patients with
COPD. At the very least they must be canfid non-smokers for at least six months - if

considered possible discuss with Consultant.



Acute on chronic Ventilatory Failure due to COPD.

Management of Acute Exacerbations of acidotic COPD — Summary:

In acute COPD a pH <7.35 is associatgdth a 20% mortality without NIV. NIV
reduces this by 50%.

e All COPD patients should ka a blood gas on arrival.

e Any with a PaCQ@ >6kPa should have controllexkygen via a Venturi mask to
maintain an oxygen saturation 85-92% equivalent of 7.3-10kPa. Oxygen
should be reduced if SpG92%.

e pH<7.35 —give standard emergency cardyfieers, steroids) and consider move
to Ward 3A for NIV

e Repeat gas on arrival to waadd count respiratory rate.

e |If still acidotic start NIV and use ventilation prescription sheet (available on 3A
and includes typical settings). The nuraesl physiotherapists initiate ventilation
during normal working hours and the anaetstheegistrar on call initiates out of
hours. It is planned that this will become the responsibility of the nursing staff and
on-call medical registrar on call tiis has not happened yet.

e Repeat gas at 1 and 4 hours with respiratory rate.

e Good signs are improving pH and faliji respiratory rate. Change in Pad©less
important in the first 4 hours. Oxygation should be managed as above.

e If at 1 hour the patient is more dotic or remains acidotic at 4 houreontact
respiratory registrar or ICU on call registrar.

e Make sure maximal medical therapy istten up i.e nebuligtsalbutamol 2.5 mg
and ipratropium 0.5 mg fourourly, steroids. Considantibiotics (SEE BELOW),

iv. aminophylline (prescribe on the designated chart), prophylactic clexane 40 mg
and sucralfate for the very acidotic (pH<7.25).

e Any patient commenced on IV aminophy#ishould have a level checked 6 hours
later and thereafter every day. The daseaminophylline should be halved in

patients being treated withygéinromycin or ciprofloxacin.



1) A decision about withholding ventilatory support or admission to ICU should
only be made after discussion with a Consultant unless it has already been clearly

stated in the notes that this is not appropriate.

2) Respiratory acidosis indicates acute dgwensation and is predictive of a poor
prognosis. Survival has been shown to dignificantly improved by non-invasive

ventilation in a number of prospea randomisedantrolled trials.

3) 20% of patients acidotic on admissiontte A&E Departmentwill completely
correct their pH into the noral range with standard wheal therapy, particularly
controlled oxygen therapy. Unless the patisntoribund it is easonable to see the

effect of the above treatmentesa one to two hour period.

4) The YONIV study showed that patisnivho remained acidotic (pH < 7.35) and
tachypnoeic (23 bpm) after thisitial therapy had a reducddilure rate (surrogate for
endotracheal intubation)nd improved survivalwith non-invasive ventilation. The
outcome in patientsvith pH < 7.30 at this time ihout ventilatory support (the
conventional therapy arm of thétj was very much worse.

e Non invasive ventilation should be $&af in patients with pH < 7.35 and RR >

23 after initial therapy.
e The best indicators of successful novesive ventilation aran improvement in

pH and respiratory ratter 1 and 4 hours.

5) In patients receiving nomvasive ventilation you shoutdy to improve gas exchange
by altering ventilator settings rather than dyripcreasing the FiOghis leads to a false
sense of security by improving oxygenatiow dhe continuous oximetry read out at the

expense of inadequate ventitatiand worsenop hypercapnia).

6) Arterial blood gas tensions shoile rechecked after one to two hours
of NPPV
of any change in ventilator settings

of any change inoxygen therapy.



7) Patients receiving NPPV should be enaged to use the ventilator as much as
possible for the first twenty four hours. Teafter the decision ahether to continue
NPPV will be based around the clinical sifion, but as a rougtule of thumb most
patients should expect to neR@PV for 2 to 3 days. A pportion will refuse to use it

much sooner than this because they arelgleampletely recovered. Others, although
better, would benefit from more NPPV, ksitnply refuse to aatinue. Patients who
remain acidotic should be persuaded to persist, but if they chose not to continue they
should understand thdtis is potentially risky. Common sense should always prevail in
decisions about when to withdraw NPPV.

8) Patients with acute on chronic ventilatdajlure are usuallywvell acclimatised to
chronic hypoxia and you should not be over aggressive in trying to achieve "normal”
oxygen tensions. An oxygen tension of gretitan >6 KPa is desirable, however 6 KPa

is acceptable in a chronically hypoxic patient (thismas true for patients with acute
illness eg pneumonia or asthmreho are not acclimatised gin whom seere hypoxia

is indicative of a very severdtack - failure to maintain PgO0> 8 KPa in these

individuals warrants ICU admission).

9) In patients who have a tracheostomy, &giteor distress on the part of the patient is
usually indicative of tube blockage. Remiger that it is poskie to pass a suction
catheter easily through a tube tlsa90% occluded sdo not be misled bthis. If there is
any doubt the tube should lbeanged, particularly if it has been in for any length of

time.

10) Aggressively treat what i®versible - eg infection, bronchospasm, fluid overload

etc.



Acute on chronic respiratory failure due to conditions other
than COPD

The above principles broadly apply though éhierless clinicatrial data upon which
to base practice.

Patients with chest wall deformity and/or neuromuscular disease may look
surprisingly well despite quite appag arterial blood gas tensions.

Breathlessness / respiratory disgenay not be the dominant symptom

There is often a background tifedness, sleepiness,ffdiulty sleeping at night,
morning headaches sometimes going back over many weeks.

You should have a low threshold for checkihg arterial blood gees in patients with
neuromuscular disease or chest wall defty who have presented to hospital.

If patients are hypercapnic and acidotic fkian indication for starting NPPV — there

is no need to do a sleep study first.



COPD - CHRONIC DISEASE MANAGEMENT
ALGORITHM

Chronic Disease Management
Main Algorithm

All COPD Patients
Stop Smoking — use Smoking Services Guidelines
Short-acting bronchodilator prn

Stap Annual flu vaccination
Step 1 Pneumonia vaccination/repeat at 5 years
Encourage regular exercise (5x30 mins walking at breathless pace per
week)
Maintain weight in healthy range
A 4
Is patient breathless walking on level ground at a normal pace?
Yes | R No — see follow up
b i’ algorithm
A 4
Can patient use an MDI + spacer?
Step 2
Yes No
Long-acting beta agonist Long-acting anticholinergic
Salmeterol 50mcg bd (MDI/accuhaler) Tiotropium 18mcg od

Or formoterol 12 mcg bd (turbohaler)

Plus short-acting beta agonist prn
Plus short-acting bronchodilator prn (breathe-actuated or dry powder)

If symptoms still troublesome
Trial of Slow Release Theophylline

See next page




Step 4

Trial of Slow Release Theophylline

Check BNF for drug interactions (Common respiratory drugs include
macrolides/quinolones)

Prescribe by brand eg uniphyllin, phyllocontin, nuelin

In first week prescribe half standard dose eg uniphyllin 200mg od, stepping to full
dose in week 2 eg 200mg bhd

Check blood level at end of 2" week in the afternoon. Target range 55-110
micromoles/I

Discontinue after 1 month in therapeutic range if no symptomatic improvement
Levels should be repeated if patients smoking status changes, develops cardiac
or liver disease or is prescribed a drug which interacts

Step 5

Step 6

A\ 4
Combination Long-acting Bronchodilators

Nebulised Therapy




Management of an Acute Exacerbation of COPD

Management and Prevention of Exacerbations

Check patient has an exacerbation?
An exacerbation is 2 of the following 3 criteria
1. increased breathlessness
2. increased sputum volume
3. increased sputum purulence

Yes
A 4
Prevention of Future
Acute Management Exacerbations
v \
Increase o . Is the
short-acting i\ntli_kl)?c?tic Sl FEV1 >50% predicted
beta agonist . and
Prednisolone .
: amoxycillin 30mg od for FEES e patient 22
for duration exacerbations in the last 12
500mg tds or 1 week . )
of doxveveline months requiring oral steroids
exacerbation 100¥ny bd for or antibiotics?
eg 2-8 puffs 9
1 week
upto4
hourly
Yes
A Add budesonide 400mcg
No No bd or fluticasone 50_Omcg
improvement No bd. If on a Iong—actm_g
K dditi | beta agonist — prescribe
at 1 wee additiona as a symbicort 200/6 2
| therapy clicks bd or seretide 500 1
v v click bd (cheaper than
o fine separates)
antibiotic if _
sputum still Continue
purulent prednisolone v

ciprofloxacin
750mg bd
(half
maintenance
theophylline
dose)

30mg od up to
2 weeks
maximum

>2 exacerbations in next 12 months
after starting the above
consider adding carbocysteine 750mg
bd especially if chronic cough




Users guide for the Bilevel Ventilation Machine

There are numerous different machines providing bilevel ventilation for type II
respiratory failure eg Harmony, Synchrony, Breas, BIPAP, BIiPAP vision,
NIPPY Il and others. The following criteria may differ slightly with each model

but the theory for each remains the same.

1) INSPIRATORY TIME. This is the length of time that the ventilator will push
air into the patient, often this is written as Ti and is measured in seconds.
Normally this is set at about 1.0 seconds but this varies depending on the

patients respiratory rate, underlying condition and comfort.

2) PRESSURE CONTROL. Inspiratory pressure or sometimes referred to as
Inspiratory Positive Airway Pressure (IPAP). This is the positive pressure
produced by the ventilator during inspiration. This can be easily adjusted to
INCREASE the pressure. The inspiratory pressure is shown on the airway
pressure meter as the peak reading and is measured in centimetres of water
(cm H20) pressure. Generally start at IPAP of 10 cm H»0 and titrate upwards

to 16-18 cms H,0 according to patient comfort.

This is the maximum length of time that
the ventilator will allow the patient to breathe out, often this is written as Te
and is measured in seconds the same as Ti. The patient can breathe out for
less time when they trigger another breath, but they will not be able to breathe
for longer than Te as usually the ventilator will assume that the patient has
stopped breathing and give a controlled breath. Normally Te is set between 2
and 3 seconds but this varies depending on the patients respiratory rate,
underlying condition and comfort.

When Ti and Te are added together they give the breath time, this is the time
taken by the patient to breathe in and out. If the breath time is divided into 60
it gives the respiratory rate in breaths per minute. For Example

Ti =1 second

Te = 2 seconds

Total breath time =3 seconds 60/3 = 20 breaths per minute.



4)PEEP. Positive End Expiratory Pressure (PEEP), this is some times known
as Expiratory Positive Airway Pressure (EPAP). This is the positive pressure
produced by the ventilator during expiration. The PEEP is shown on the
airway pressure meter as the base reading and is measured in cm HO
pressure. The PEEP cannot be set at less than 3cm H,O as there has to be
some flow in the circuit at all times to allow the patient to trigger the ventilator.
Generally set EPAP at 4 cm H,0 to start and titrate up slightly if necessary
and difficulty in lowering PCO,. EPAP above 8 cms H,0 should not routinely

be set.

5) AIRWAY PRESSURE METER. (on NIPPY II ventilator). This shows the
pressure within the ventilator circuit at any given time by lighting a green bar
which moves up and down the scale. The scale is in 1cm H,O of pressure
increments. During expiration this will show the level of PEEP in the circuit
and this is the level of PEEP that is recorded. During inspiration the lit bar will
move up the display until it reaches a peak and this is known as peak

inspiratory pressure and is the inspiratory pressure that is recorded.

6) AIRWAY FLOW METER. This shows the flow of air within the ventilator
circuit at any given time by lighting a green bar which moves up and down the
scale (on NIPPY Il ventilator). The scale is in 5 litres of air per minute (L/min)
increments. There is always some flow within the circuit as the circuit has a
constant leak fitted into it. Flow is measured as this is the safest way of
ensuring the patient is breathing. In an apnoeic patient there can be a change
in pressure without any change in flow because they do not breathe in. During
expiration this will show the base level of flow needed to maintain the PEEP in
the circuit normally the base level of flow is around 20 - 30 L/min if the level of
flow is higher than this during expiration there may be a leak in the circuit or
the mask is not a good fit. During inspiration the lit bar will go up the scale
until it reaches a peak and this is known as peak inspiratory flow and is
usually around 70 - 140 L/min if the level of flow is higher than this during

inspiration the patient may be taking in a big breath or there may be a leak in



the circuit or the mask is not a good fit. Both the high and low flow alarms are

shown as static green bars on the meter.

7) HIGH FLOW ALARM. This is the maximum amount of flow that should be
reached during a breath. If it is set too low it will be set off during each
inspiration or if there is a slight leak, if set too high it may never alarm if there
is a problem. Normally this is set at between 10 L/min and 30 L/min more than
peak inspiratory flow around the 150 L/min mark. It is used for detecting large
leaks in the circuit and for patient disconnection.

8) LOW FLOW ALARM. This is the minimum amount of flow that must be
reached during inspiration. THIS ALARM MUST BE SET SO THAT THE
LEVEL OF FLOW CROSSES IT DURING INSPIRATION. If it is set too high
then the level of flow will not reach it and the ventilator assumes a breath has
not been taken and it will alarm constantly, if set too low it i.e. below the base
level of flow then the level of flow will not cross it and the ventilator assumes a
breath has not been taken and it will alarm constantly. It is used to detect that
adequate ventilation has taken place and is the alarm that causes the most
problems as it often needs to be adjusted to meet the patients changes in
respiratory demand for example between deep daytime breathing and shallow
night-time breathing. Normally the low flow alarm is set between 10 L/min and
30 L/min above base inspiratory flow. It is shown as a static green bar
towards the bottom of the airway flow meter. Due to the number of false low
flow alarms due to leakage when using masks the newer versions of the
Nippy 2 have a key to allow the low flow alarm to be turned off. The alarm
should never be turned off when using via a tracheostomy as this is the alarm

that will sound if the tracheostomy becomes blocked.



THE VENTILATOR CIRCUIT

Attach to the VentllatorE ------------------------------------------ .

L]

. -

Exhale Port

X 2 pemessssssssass %4 :.
Attach to face mask (@)
or tracheostomy

The circuit comprises of a 22mm wide reusable tube for the patient output
about 1.8m in length shown here in black. With a connector at the patient end
containing an opening or Exhale Port (Whisper swivel).

THE EXHALE PORT MUST BE KEPT OPEN AND FREE FROM ANY
OBSTRUCTION AT ALL TIMES

The tube is attached to outlet on the side of the ventilator as shown:

SETTING UP THE VENTILATOR FOR I.P.P.V. USE

Not every function is on every ventilator. The settings below are

standard on most ventilators.

Connect the ventilator circuit as described before.

Connect the mains lead.

Open the lid.

Set the low flow alarm to 10.

Set the high flow alarm to 150.

Set the inspiratory time to 1 (set at 0.7 or less if tachypnoeic).
Set the expiratory time to 3.

Set the trigger to 4.

© 00 N o 0o b~ WN P

Turn on the ventilator



10 Press the alarm mute if present

11 Cover the end of the circuit with your hand and set the pressure control
until the peak pressure seen on the airway pressure meter is 10 - 15.

12 Set the PEEP to 4.

13 Attach to the patient using a suitable mask or connection.

14 Ask the patient if the breathing in time is too long or too short, adjust
the inspiratory time accordingly.

15 Ask the patient if the breath is big enough adjust the pressure control
as appropriate.

16 Watch the patient and the controls, if the green trigger light (NIPPV II)
is coming on for each breath reduce the expiratory time until about half the
breaths are triggered.

17 Check observations and SaO,.

18 Close the lid.

REMEMBER that the inspiratory pressure may need to be increased rapidly if
under ventilating. PEEP may need to be increased to help overcome intrinsic
PEEP in patients with COPD (usually set at 5 - 7 cm H,O) or to maintain an
upper airway in patients with Obstructive and Mixed Sleep Apnoea.

Set the low flow alarm to between 10 and 30 L/min below peak airway flow or
turn off if using a mask that leaks and the high flow alarm to between 10 and
30 L/min above peak airway flow.

TROUBLE SHOOTING

Problem Solution
Constant tone alarm sounds but CHECK PATIENT!
no alarm lit on display. Power failure / disconnection.

Check mains lead attached

and turned on.



Constant tone alarm sounds and

valve fault alarm lit.

Constant tone alarm sounds and

high flow alarm lit

Constant tone alarm sounds and

low flow alarm lit.

Constant tone alarm sounds and

alarm set up incorrect alarm lit.

Patient can’t get a breath when needed.

Ventilator failure? Replace

ventilator.

CHECK PATIENT!

Replace ventilator.

CHECK PATIENT!

Patient disconnected?

Leak in  circuit, check
connections, mask fit.

Alarm level set too low?

CHECK PATIENT!

Patient coughing or vomiting?
Circuit blocked or kinked?
Outlet port missing?

Mask leaking significantly?
Alarm level set too high?
Consider turning off if mask

problem.

Adjust alarms appropriately.

Check trigger is set to
between 4 - 20 L/min.

Check circuit and mask for
leaks.

Patients inspiratory effort too
weak? if so reduce expiratory
time to increase respiratory
rate or decrease trigger if set

above 4 L/min.



Patient cannot breathe out easily.

Breath too long or too short.

Breath too big.

Breath too small.

THEORY OF OPERATION

Check outlet port not missing.
Reduce PEEP if set above 3
cm H,O and patient not
COPD. Increase PEEP if set
at 3 cm H,O and patient has
COPD (usually setat5 -7 cm
H,O) to overcome intrinsic
PEEP.

Check humidifying filter (if

used) is not sodden.

Alter inspiratory time as
needed.

Reduce inspiratory  time
and/or  reduce inspiratory
pressure. Ensure SaO; is not

compromised.

Increase  inspiratory  time
and/or increase inspiratory
pressure. Ensure SaO; is not

compromised.

BIPAP ventilators are bi-level pressure cycled ventilators, that means that

they give a breath to a given inspiratory pressure, which is set on the

ventilator. During expiration a usually smaller (unless used as CPAP)

pressure “PEEP” is maintained in the circuit. The pressure of each breath

remains constant while the volume of the breath (Tidal Volume) varies from

breath to breath and is determined by how deeply the patient inhales, airways

resistance, chest wall and lung compliance as well as the amount of leak in

the circuit.



Advantages:- Reduce risk of barotrauma, patient more likely to feel
comfortable and the ventilator is more able to compensate for leaks. PEEP
may prevent atelectasis and overcome intrinsic PEEP.

Disadvantages:- Tidal volume cannot be guaranteed as it varies from breath
to breath. Patients with very weak respiratory muscles and compliant lungs

may feel “blown up” by the PEEP.

There are 3 types of breath that the patient can have on most bilevel

ventilators:

1) Assisted (Triggered) Breath, this is where the patient initiates the breath by
creating enough drop in flow to trigger the ventilator, the value of the trigger
can be set between 4 L/min and 80 L/min the higher the value the harder it is
to trigger a breath. Leaks in the circuit and weak respiratory effort may mean
that the trigger value is not reached and an assisted breath is not given. An
assisted breath is given at the set pressure for the set inspiratory time (Ti).

2) Controlled Breath, this is where the ventilator gives the patient a breath
when the patient has not triggered the ventilator themselves by the end of the
maximum expiratory time (Te). A controlled breath is given at the set pressure
for the set inspiratory time (Ti).

3) CPAP, this is where the ventilator gives the same pressure irrespective of
whether the patient is breathing in or out. The flow will of course alter during

inspiration and exhalation.

The ventilator functions by controlling the airflow with an internal valve. Air is
constantly pushed into the circuit to maintain the pressure required and as air
is pushed constantly into the circuit it must be allowed to constantly come out
of the circuit hence the need for an outlet port rather than a valve. During
inspiration the ventilator pushes air at the set inspiratory pressure through the
patient tubing and the excess air is vented through the outlet port. During
expiration the pressure in the patient tubing decreases to the set PEEP and



as the patient breathes out the excess air is vented through the outlet port. To
minimise the dead space ensure that the outlet port is as near the patient as

possible.

OXYGEN

Oxygen can be added into the circuit as near the patient as possible to
prevent the risk of explosion. Normally a maximum of 13 litres a minute can
be used, above this and the concentration of oxygen does not rise

significantly.

NON INVASIVE VENTILATION MUST NOT BE USED IN THE PRESENCE
OF INFLAMMABLE ANAESTHETIC GASES.

HUMIDIFICATION

As there is a constant flow of air through the circuit there is the potential to dry
out the nasal and oral mucosa when ventilating a patient via a mask. The first
line of treatment should be good fluid intake and regular mouth care. The use
of artificial saliva (Glandosane) may be useful for some patients.

If supplementary humidification is necessary then the easiest and safest way
is by using a heat and moisture exchanging (HME) filter, this traps the
moisture breathed out by the patient and recycles it. There are several
disadvantages to HMEs:

a) to be effective they have to be placed between the patient and the exhale
port thus increasing dead space.

b) they can affect the performance of the ventilator especially when wet and
sodden.

c) they provide the ideal environment for bacteria to grow and have to be
changed at least daily.

d) they can be bulky and awkward.

e) they do not add in any extra water just recycle what is breathed out.

f) moderately expensive.



Supplementary humidification can also be given by using a water bath
humidifier. These add in extra water and vary in cost and complexity from cold
water pass over to heated active humidification such as the Fisher & Paykel
MR730. There disadvantages are as follows:

a) the efficiency varies greatly depending on type used.

b) they provide the ideal environment for bacteria to grow and have to be
changed at least daily or weekly for F & P.

c) Initially more expensive but may be cheaper in the long run compared with
HME.

d) they can be bulky, may require a drip stand and mains electricity.

e) can be complex to use.

f) risk of water entering the NIPPV they must be used with extreme
caution.

When the Nippy is turned off, the  patient tubing must be disconnected
between the Nippy and the humidifier to prevent water entering the Nippy.

A hydrophobic filter should be used to protect the ventilator from water

ingress.

Humidification is mandatory for patients receiving tracheal ventilation as their
natural humidification of the nose and mouth is bypassed. First line treatment
must not be forgotten but HMEs or hot water active humidification should

always be used.



Lung Cancer

Patients with known or suspected lung cancer should be under the
care and investigation of either the respiratory medicine or thoracic
surgical team. If a patient with a CXR with a lung mass is admitted
under any other team on medical or other ‘take’ then early and

direct referral to respiratory medicine is strongly recommended.

All patients should be discussed at the Multidisciplinary Team
Meeting. They should be presented when the histology is known and
the above initial staging investigations have been performed i.e.
approx. 2-4 weeks after 1* clinic visit. The pro-forma has been
developed. It should be completed prior to the meeting. This will

summarise the histology, staging and process.

There must be a demand on us to provide prompt access for lung cancer patients e.g.
2-week wait initiative, through assessment including higistology rates and staging

and multidisciplinary management of all patients. Data should to be collected on all
lung cancer patients seen in CUH. A lwagncer working group has been formulated

to address these issues.

These guidelines are a brief summary of whatwish to achieve in the investigation

and management of lung cancer patients.

OUTPATIENT INVESTIGATION AND MANAGEMENT:

Investigation and Staging

e Patients should to be seen within 8eks of the GP deciding to refer,

e Bronchoscopy or CT guided biopsy shbube arranged within 2 weeks of
outpatient attendance and they shoulddsnsn clinic 2 weelafter bronchoscopy
/ CT biopsy.



e In most circumstances a histologicalaytological confirmatin of the diagnosis

should be made. Where not considered apmtmpthis should be discussed with a

senior member of the team.

e Patients should be considered operable until proven otherwise.

To maximise the speed and complesmef assessment | would recommend the

following when lung cancer is suspected;

1st Visit:

e For all patients; FBC, U+E, LFTsCa, LDH, INR and CXR and assess

performance status (see below).

WHO Performance status

0
1

Clinically localised disease:

Normal activity, no restriction

Strenuous activity restricted, ambulatory, can do
light work

Up and about for >50% of waking hours,
capable of self care but unable to work

Confined to bed or chair for >50% of waking
hours, limited self care

Confined to bed or dir, no self care,

completely disabled

e Bronchoscopy — book via the réstory registrar eithefor outpatients (DPU or

ward 1A/2C) or in-patients. There amo bronchoscopy lists per week. Tuesday

is reserved predominantly for outpatients and Thursday for in-patients.

e If high clinical probability of lung cancdvook ‘Staging CT abst with liver and

adrenals cuts’ Mark card —urgent or fast track.

e Spirometry and oxygen saturation itine. If FEV1 <40% predicted book

laboratory spirometry with reversibikts and transfer factor. Mark urgent.



Send copy letters to PauirD’Dea, lung cancer suppantirse with patient phone
number.

Book follow up appointment for 2 weeks and discuss at MDT — held Tuesday
morning 8.30 am in x-ray department.

If tumour seen at bronchoscopy, but @Gdt already arrangedirganise it from
bronchoscopy.

If CT guided biopsy is felt to be a moappropriate first investigation, perhaps
after discussion with senior member of respiratory medicine team or consultant
radiologist then this needs to be coineded between Prof Maher’'s service in
radiology and the DPU if the patient is antpatient. A free ‘slo in the DPU for

a Monday, Tuesday or Wednesday mustabnged with the DPU staff within

two weeks of the decisionah CT guided biopsy (dsronchoscopy) is indicated.

If there is no slot available to respwag medicine / thoracic surgery then contact
the admissions and if necessary Ann Keatmguthorise the use of a slot ‘block
booked’ by another services. Once thet sk arranged, #n the x-ray card
outlining the request for CT guided biopsy and date arranged in DPU and patients
telephone no. is given to the CT raldigy sister to book onto the appropriate
radiology list for Prof Maher. Emphasifigat the CT guided biopsy should have
been discussed at the x-ray / lung cancer MDT Tuesday am before this process
taken forward.

The patient’s details should be giveno Louise Burke before the end of the
same week in the expectation that theedasluding full clinical and radiological
details and histology may be discuss¢dhe lung cancer MDT meeting, Tuesday
morning, within the next two weeks.

Details of the MDT discussion should be recorded on the lung cancer MDT sheet.
This sheet may then be used to refer to the appropriate team. A copy of the
completed MDT form should also bevgn to Dr Henry'ssecretary, Pauline
O’Dea (lung cancer nurse specialist) and a copy should be left in the patients

notes.



Clinically advanced disease:

There is still a need for a tissue diagnosithaswill effect management i.e. small cell
carcinoma vs. non-small cell carcinoma. Mpatients will require a bronchoscopy.

Additional sources of tissue are:

Lymphadenopathy: arrange FNA of nodes. Easifipne at time of bronchscopy.

Pleural effusion: aspirate for cytology, proteinQH, glucose, pH and microbiology.
Samples can be sent from clinic. Gererally a fast track CT is indicated particularly if
malignancy is suspected. I sample negative, consideipeat aspirate for cytology
and perform pleural biopsy or CT guidplural biopsy (arrang2 week admission to
ward 1A or DPU). Generally this choice wile made after discussion at the cancer

MDT. Thoracoscopic (VATS) biopsy amfeurodesis is the altenative.

The following should be ammed as staging investigai® from the 1st visit if

symptoms are present.

CNS symptoms: arrange CT head

Bone pain: arrange plain X-Rays of site and bone scan. If back pain examine for
signs of cord compression, if present admitnediately and investigate with MRI as

an emergency.

Need for Staging Chest CT in clinically advanced disease.
If a patient is found to have metastased the diagnosis is NG.C, a staging chest

CT is not routinely required.

If a patient is found to have metastases simall cell carcinoma a staging chest CT is

required prior to chemotherapy.

e All patients with clinically advanced digse should be discussed in the same way
as localised disease at the TuesdayMiDT. The lung cancer MDT form should

be filled out and referral ithis way to be made to s3ery (unlikely), oncology or



palliative care. Copy form to Dr Hgnrand Pauline O’'Dea lung cancer nurse
specialist.

e The patient must be reviewed withtwo weeks of te canacer MDT by the
appropriate team as agreed by the members of the MDT team.

Staging of NSCLC (Guidae on back of forms)

Staging of Smaltell lung cancer

Limited: Disease confined to the sofésuies of one hemithorand ipsilateral and

contralateral scalene, loweervical and mediastinal nodes.

Extensive: Any disease more extensive than limited.

Modified Manchester Score. This score correlates with survival and effects the

choice of chemotherapy.

Extensivedisease 1
LDH > normal 1
Na< normal 1
Alk Phos >1.5 upper limit of normal 1
Performancestatus>2 1

Total 0-1 Good prognostic group
2-3 Intermediate prognostic group
4-5 Poor prognostic group

Malignant pleural effusion (see Managing Malignant Pleural
Effusion algorithm — p20)

The treatment of this conditias symptomatic only - there i cure. If the patient does
not have symptoms there is no need to treat - do not treat the CXR. At the time of

diagnosis it is reasonable take off 500 mls then seshether this relieves patient



breathlessness rather than proceedingecti to pleurodesis (a chest drain is
uncomfortable). If this relieves breathlesss then a small seldinger chest drain and
pleurodesis is appropriate. If not the patient may have a trapped lung and drainage of the

effusion may not be appropriate

If appropriate, a small calibre ‘seldinger’ chdgin should be inserted and the pleural

effusion drained to dryness (confirm radiologically).

Diamorphine 2.5-5 mg IV antignocaine 1% x 25 mls intthe chest drain and drain
closed for 5 mins given for pre-pleurodesis gasia. Following thiSterile talc (4 gms)
disolved in 50 mis N/Saline shld be instilled and the ekt drain clamped for four
hours. The clamp should be released andssucommenced and maamned for at least

12 hours at which time the drain can be removed after CXR to ensure no recurrence of
effusion. NSAIDs should not bhgsed for pain relief sincedly reduce the inflammatory
response that you are tryitmyprovoke — Oromorph d?ethidine are preferrable.

The main reasons for failure are not dnagnthe effusion completely or removing the

chest drain too quickly.



Thoracic _biopsy under imaging guidance: protocol for
patient care

Indications:

Lung or mediastinal mass or pleural thickenafter discussion of radiology with Prof
Maher or at the Lung cancer MOTueday am (8.30 am in radiology)

Patients should be under the care of physgiaxperienced irobking after patients
after such procedures, aware of ankd ab manage potential complications.

Pre biopsy requirements:

(1) Patient recently clinically assessedarding fitnessrad appropriateness of

biopsy by medical team and seen againday of biopsy bynedical staff to

check that there has beenclmnge in clinical condition.

(2) Recent FBC, clotting screen — result must be within the normal range.

(3) Recent lung function.

(4) Consent with particular mentio of post biopsy haemoptysis and
pneumothorax. There is a small riskdefath, estimated at less than 0.01%,
usually secondary to massikkeed or air embolism.

(5) Nil by mouth for 2 hours pre biopsy.

(6) If patient to be discharged on day wbpsy, check friend or relative able
to drive the patient home and staythwpatient overnight. This must be
clearly indicated on the request formorrder to arrange early biopsy time.

Post biopsy requirements:

Lie supine in bed for 2 hours post biopsywdfich the first hourlsould preferably be
lying on side of biopsy.

The patient should be advised to movdittle as possible and to avoid coughing.
CXR 15 minutes post biopsy (ungéegatient staying over-night).

Observations:
On return to ward and thenlzlf hourly intervals for 2 hours:
(1) Pulse, BP, oxygen saturation
(2) Check wound site for bleed or air leak
(3) Ask patient about chepain and breathlessness
May eat when returns to ward.

If patient well and all post biopsy observations satisfactory, may get up 2 hours post
biopsy as long as nurse present when first gets out of bed.
Discuss with doctor if any problem with above.

CXR 4 hours post biopsy.
(If patient to stay overght, CXR on the next moimg prior to discharge.)
If symptoms warrant, CXR earlier.

Patient can be discharged on day of biopsy if:
(1) CXR shows no pneumothorax anly a tiny apical pneumothorax,
unchanged in comparison with the immediate post biopsy CXR.



(2) No significant SOB or haemoptysis.
(3) Patient well and has capable adult to drive home and stay overnight
(4) Patient must
® have letter to give to GP/A&Explaining he/shbas had a lung
biopsy stating the side,
(i) know to call for help if suffers chest pain, worsening SOB,
significant haemoptysis,
(i)  know who to call for help

If CXR shows pneumothorax do not dischargless stable in size on repeat CXR.
If large or symptomatic, corger aspiration or drainage.



Acute Severe Asthma

Full BTS Guidelines are available on the British Thoracic Society website

through the guidelines link and no username or password are required.

Indications for Arterial blood gas - SpQ <92% or any severe or life threatening

feature.

Features of Severe Asthma
PEFR <50% of predicted or best.
Can’t complete sentences
Resp Rate >25/min

Pulse >110/min

Features of Life-Threatening Asthma
PEFR <33%
Silent chest /feeble effort/ cyanosis
Bradycardia or hypotension
Exhaustion /confusion /coma

Normal PaC@ hypoxia <8kPa or acidosis.

Table of Normal PEFR Values

Height (top row =cm. Second row =inches)

MALE 1.55 1.6 1.65 1.7 1.75 1.8 1.85
Age 61 63 65 67 69 71 73
25 515 534 552 570 589 607 625
30 502 520 539 557 576 594 612
35 489 508 526 544 563 582 600
40 476 495 513 531 550 568 586
45 463 482 501 519 537 556 574
50 450 469 487 505 524 543 561
55 438 456 475 493 511 530 548
60 424 443 462 480 498 517 535

Height (top row =cm. Second row =inches)




FEMALE  1.45 15 1.55 1.6 1.65 1.7 1.75

Age 57 59 61 63 65 67 69

25 365 383 400 416 433 449 466
30 357 374 390 407 423 440 456
35 348 365 381 398 414 431 447
40 339 356 372 389 405 422 438
45 330 347 363 380 397 413 429
50 321 338 354 371 388 404 420
55 312 329 345 362 379 395 411
60 303 320 336 353 370 386 402

Treatment of Severe / Life threatening Asthma
Immediate Treatment

e High flow oxygen 60% plus
e Salbutamol 5mg neb
e Hydrocortisone 200mg iv stat

e Prednisolone 30mg (plus) po

If life-threatening or not responsive to initigdteatment —add aiwent 500mcg and
consider continuous nebultgan. Consider a single dose Bf magnesium sulphate
1.2 to 2 grams over twenty minutes.

CXR to exclude pneumothorax / pneumonia

Subsequent management
Improving —4 hourly nebs and prednisolone 30mg od
Not improving — see above.
Monitor with: PEFR at 15 mins, 30 mins and thereafter minimum of bd.

Where to manage

Severe: These patients should be admitted rumd®nsultant in respiratory medicine
onto ward 3A — observation bay (Room 9)

Life-threatening: Respiratory registrar or ICU registrar must review all life-

threatening cases.



BTS Guidelines for Assessment and Management of Acute

Severe Asthma.

Near fatal
asthma

Raised PaCO, and/or requiring mechanical ventilation with raised
inflation pressures

Life threatening
asthma

Any one of the following in a patient with severe asthma:

asthma

® PEF <33% best or ® silent chest ® dysrhythmia
AL ® cyanosis ® hypotension
[ J 0
SpO2 <92% ® feeble ® exhaustion
® PaO, <8 kPa respiratory effort o confusion
® normal PaCO, (4.6-6.0 ® bradycardia °
coma
kPa)
Acute severe Any one of:

® PEF 33-50% best or predicted ® inability to complete sentences

. . in one breath
® respiratory rate >25/min

® heart rate >110/min

Moderate a sthma
exacerba tion

Brittle asthma:

® Increasing symptoms ® No features of acute severe
® PEF >50-75% best or asthma
predicted

® Type 1: wide PEF variability (>40% diurnal variation for >50% of
the time over a period >150 days) despite intense therapy

® Type 2: sudden severe attacks on a background of apparently
well-controlled asthma




IMIMEDIATE TREATIVIEN T

* Oxygen 40-60% (CO; retention is not usually aggravated by oxygen therapy in
asthma)

e Salbutamol 5mg or terbutaline 10mg via an oxygen-driven nebuliser

* |praptropium bromide 0.5mg via an oxygen-driven nebuliser

* Prednisolone tablets 40-50mg or IV hydrocortisone 100mg or both if very ill
* No sedatives of any kind

® Chest radiograph only if pneumothorax or consolidation are suspected or patient
requires IPPV

IF LIFE THREATENING FEATURES ARE PRESENT:

® Discuss with senior clinician and ICU team

* Add IV magnesium sulphate 1.2-2g infusion over 20 minutes (unless already
given)

* Give nebulised (3, agonist more frequently e.g. salbutamol 5mg up to every 15-30
minutes or 10mg continuously hourly




MANAGEMENT OF ACUTE ASTHMA IN ADULTS

CRITERIA FOR ADMISSION

Admit patients with any feature of
= 3 life threatening or near fatal attack
= severe attack persisting after initial treatment

may be discharged from A&E, unless there are other reasons why admission may be appropriate

Patients whose peak flow is greater than 75% best or predicted one hour after initial treatment

TREATMENT OF ACUTE ASTHMA

Y B: AGONIST BRONCHODILATORS

28 Administer high dose inhaled B2 agonists as
first line agents and administer as early as
possible. Outside hospital high dose pz2
agonist bronchodilators may be delivered via
large volume spacer or nebuliser

= Give high flow oxygen to all patients
with acute severe asthma

= Nebulised B2 agonist bronchodilators
should be driven by oxygen (hospital,
ambulance and primary care)

M| In acute asthma with life threatening features
= The non-availablity of supplemental the nebulised route (oxygen-driven) is
oxygen should not prevent nebulised | recommended

therapy being given if indicated
In severe asthma (PEF or FEV1 < 50% best or

predicted) and asthma that is poorly
responsive to an initial bolus dose of B2
agonist, consider continuous nebulisation

"8l Give systemic steroids in adequate doses in
all cases b -

# | Continue prednisolone 40-50 mg daily for at I Fiebuliced ipratropium bromide (0.5 mg 46

! least five days or until recovery hourly) should be added to B2 agonist

s SIS treatment for patients with acute severe or
life-threatening asthma or those with a poor
initial response to pz agonist therapy

LS Consider a single dose of IV magnesium
sulphate (1.2-2 g IV infusion over 20 mins) REFERRAL TO INTENSIVE CARE
for patients with:
= acute severe asthma without a good 3 RaRaln

initial response to inhaled bronchodilator Refer any patient:

therapy = requiring ventilatory support:

= life threatening or near fatal asthma = with acute severe or life threatening

| asthrna, failing to respond to therapy,
| IV Magnesium sulphate should only be used evidenced by: :
| following consultation with senior medical - deteriorating PEF
| staff - -persisting or worsening hypoxia
= — —— - hypercapnia . s

zﬂ;ﬁsnmptlm of antibiotics is not -ABGmesuMng" pH or 4 H

- exhauston, fecble respiration
- drowsiness, confusion

- coma or respiratory arrest



TUBERCULOSIS

1.

Most patients can and should be managed as outpatients. If a patient presents to
A&E with features suggestive of TBjonsider investigation as outpatient,
including 3 morning sputum specimens AAFB, rather than admission. Urgent
appointment can be bked respiratory clinic at G within the next two weeks

after discussion with respiratory consultant or SpR.

If hospital admission is necessary, patiehiST be admitted t@ side room if
known / suspected pulmonary TB. If smle room availalel on the respiratory
ward, the patient must be kept in a@esiroom in A&E or an acute medical
admission area until a single side rotwecomes available on the respiratory
ward or on the TB unit in St Finbasrhospital after comndtation between CUH
respiratory consultant and Dr Terry O’Camnclinical lead fo TB in Cork and
consultant respiratory phigcian, Mercy Hospital.

Known / suspected MDR TB (resistance to Rifampicin plus isoniazid) MUST
referred to TB unit SFithrough Dr O’Connor.

When a patient is commenced on tea@nt a NOTIFICAION FORM must
be completed. These forms are é&alale from any of the respiratory
consultants secretaries.

Check sputum for AAFB on all patient- even if you have confirmed the
dignosis by another means — as the rexdtedcts contact screening procedures.

Try to get culture if at all possidl— to confirm diagnosis and check
sensitivities. For pleural effusions, bésst is pleural biopsy, with specimens
in saline to microbiologyor AAFB, as well as iformalin to histology.

Treatment of TB cases should be in ademce with British Thoracic Society
Guidelinessee BTSwebsite. If in doubt consult wittDr Bredin or Dr Henry.

All patients with TB aged 16-64 should be offered HIV test

When commencing treatment rememberetglain about the risk of side
effects from the drugs.

10. All anti-tuberculous drugs should beescribed from the Clinic, we shouldt

delegate this to General Practitioners. Normally prescribe 4 weeks at a time
(including on first prescription evahnext visit is in 2 weeks)

11.Check liver function tests prior to comnang on treatment and then at every

visit, for the first two nonths of treatment. (Aftethat, only if previously
abnormal LFT or if symptoms)

12.Apart from exceptional circumstanceslrugs should be prescribed as

combination tablets, i.e. Rifater duritfie initial phase and Rifinah during the
continuation phase. Unfortunately theare no combination tablets currently



available that include Ethambutol butmember that the majority of patients
should be on Ethambutol during the initial phase

13.Normally treatment is reduced to twiyugs after the first two months of
treatment. However, please ensure jtoat have checked the sensitivity result
before changing the drugs.



Standards of Medical Records

All entries in medical notes:

1. Should be contemporary with the clinical event being
documented.

2. Should be legible and unambiguous.

3. Should only be completed by the person making the
clinical observation or recommendation.

4. Should be signed (legibly) by that person indicating
his/her position in the trust.

S. Should have the date and time of the entry recorded.
| appreciate this is all commosense but | think it is worth

reinforcing generally and including the induction of all junior
doctors.
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