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Summary

REFERRAL FOR SPIROMETRY

!

QUALITY ASSURED SPIROMETRY PERFORMED
BY TECHNICIAN TRAINED AND ASSESSED, AS

COMPETENT

SPIROMETRY HARD COPY¥ FILED IN MEDICAL

NOTES

SPIROMETRY WINTERPRETED BY COMPETENT

INTERPRETER

PATIENT REVIEWED WITH DIAGNOSIS OR
TREATMENT PLAN
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Aim/Purpose of this Guideline

1.1. Spirometry is the recommended objective test performed to identify
abnormalities in lung volumes and air flow. It is used in conjunction with physical
assessment, history taking, blood tests and x-rays, to exclude or confirm
particular types of lung disease, enabling timely diagnosis and treatment.

1.2. To be valid, spirometry that is used for diagnosis must be quality- assured and
should only be performed by people who have been trained and assessed to
ARTP or equivalent standards by recognised training bodies in the performance
and interpretation of spirometry. Without this overall quality assurance, the
accuracy of the diagnosis cannot be relied upon.

1.3. Spirometry is the standardised measurement of a forced expiration)jand
sometimes inspiration] into a calibrated measuring devicefcalled‘a spirometer.
Spirometers are usually flow-measuring devices that use a vasiety ofiphysical
techniques [turbine, pneumotachograph, ultrasonicl,to measure flow and then
calculate volume with respect to time.

1.4. This guideline shows how high quality diagnestic spirometry, should be delivered.

1.5. It provides a clear outline covering operator competency, calibration and
cleaning, preparation of the patient, operation of the equipment, interpretation of

results and quality assurance.

1.6. This guideline applies to technicians®performing spirometry and those
interpreting spirometry. This includes nurses, physiologists, doctors and
physiotherapists.

1.7. This version supersedes any previous versions of this document.

Data Protection Act 2018 (General Data Protection Regulation — GDPR)
Legislation

The Trust has a duty under the DPA18 to ensure that there is a valid legal basis to
process personal and sensitive data. The legal basis for processing must be
identified and documented before the processing begins. In many cases we may
need consent; this must be explicit, informed and documented. We cannot rely on

opt out, it must be opt in.

DPA18 is applicable to all staff; this includes those working as contractors and
providers of services.

For more information about your obligations under the DPA18 please see the
Information Use Framework Policy or contact the Information Governance Team
rch-tr.infogov@nhs.net
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2. The Guidance

2.1.

2.2.

2.3.

Calibration

Calibration of spirometry test equipment should be performed using a 3 litre
syringe following the manufacturer’s recommended procedures. For the
device to be within calibration limits it must read +/- 3% of true. Calibration
should be verified prior to every clinic / session or after every 10" patient
[whichever comes first]. A calibration log should be maintained.

Calibration standard
e Use an annually certificated calibration 3 litre syringe.

e Document calibration results consistently, including a simple log of.any
problems as they arise.

e Document all repairs and computer software updates related to each
spirometer.

e The same member of staff should perform a biological ‘¢ontrol on a
weekly basis, the results of which should be logged.

Performing Spirometry

2.3.1. Step 1. Before day of testy decide what type of spirometry is
required:
e Baseline spirometry,— t0 imvestigate lung function where
diagnosis hasn’t been established.

e Post-broachodilator spirometry — to investigate a diagnosis of
obstructive canditions where baseline spirometry shows an
obstructive pattern, or to monitor clinical progress in diagnosed
COPD and asthma.

¢ Reversibility testing — to hep differentiate between asthma and
COPD. This is rarely required and differentiation is usually
based on clinical features.

2:3:2. Step 2. Pre-test advice to patient [will depend on purpose of
Spirometry]
e Baseline spirometry - to establish diagnosis [if obstructive
pattern proceed to post bronchodilator test.]

Before test stop -

e short-acting bronchodilators for 4 hours

e |ong acting beta 2 agonist bronchodilators for 8 hours

e |ong acting anticholinergic bronchodilators for 36 hours

but continue

e inhaled and oral steroids

Spirometry Clinical Guideline V3.0
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2.3.3. Monitoring existing conditions — [perform post bronchodilator test]
Before test, continue all usual inhaled therapy.

2.3.4. Reversibility testing Perform baseline test then post bronchodilator
test.

Before test stop
e short acting bronchodilators for 4 hours

e long acting beta 2 agonist bronchodilators for 8 hours
¢ long acting anticholinergic bronchodilators for 36 hours

but continue inhaled steroids and oral steroids.

2.3.5. For all types of spirometry, ask the patient to avoid:
e smoking for at least 24 hours before test

e eating a large meal before the test
e vigorous exercise before thetest
e wearing tight clothing

Ask the patient to bring all their existing inhalers to the appointment
Check for any contra-indications

Check there is a prescription or a Patient Group Directive in place
for reversibilityftesting.

2.3.6. On day of test:

2.3.6.1, Step 1
Assess the patient for contra-indications to spirometry.

2.3.6.2. Absolute
e recent surgery, within 6 weeks; including ophthalmic,
thoracic, abdominal or neurosurgery [may cause serious
consequences if aggravated by forced expiration]

e current pneumothorax [may cause serious
consequences if aggravated by forced expiration]

e active infection such as AFB positive TB, until treated for
2 weeks.

2.3.6.3. Relative
e undiagnosed chest symptoms such as haemoptysis

e unstable vascular status, such as recent [within 1 month]
myocardial infarction, uncontrolled hypertension,
pulmonary embolism, history of haemorrhagic event
[stroke]
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2.3.7.

2.3.8.

2.3.9.

e if the patient is too unwell to perform forced expiration

e communication problems, such as learning disability or
confusion.

Step 2
e Measure the patient’s height without shoes [or arm span if
unable to measure height]

e Weigh patient [provides useful information to the healthcare
interpreting the results if they do not meet the patientdn person]

e Age
e Ethnicity

e Enter these values into the spirometer as per manufacturer’s
instructions.

Step 3

e Explain and demonstrate the procedure to the patient, ensuring
they understand what is required ofithem and why it’s important
to perform each manoeuyre as best they can.

e You will need to explainithe differences between the two
different blows performed

» Vital Capacity — (VC) and

» Forced Vital Capacity — (FVC). Some patients may need to
perform bothuseveral times.

e |aform the patient of any possible side-effects they may
experience, such as light-headedness.

Step 4
Prepare patient and equipment to perform baseline VC.

2.3.9.1. Standard for VC
e Seat patient comfortably in a chair with arms

e Wash your hands

e Attach a bacterial / viral filter to handset

e Apply a nose-clip

e Instruct patient to take their fullest breath in, [maximal
inspiration] place lips around the mouth-piece before

blowing out long and slow

e They must ensure the mouthpiece is not obstructed by
lips or tongue
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e Ensure there are no leaks from the mouthpiece
e Remove false teeth if loose

e A minimum of 3 acceptable VC manoeuvres must be
obtained

e A repeatability criteria is met when there is no more than
100ml ideally and certainly no more than 150ml between
each blow. Some spirometers will inform the user when
this has been achieved

e Verbally encourage patient to exhale as lang, as‘possible
e This will usually be achieved within 4 VG manoeuvres

e If patient unable to achieve the quality eriteria, record
why this has not been possible.

2.3.10. Step 5
Prepare the patient and the equipment to perfoakm a baseline FVC

2.3.10.1. Standard for FVC
Seat patient comfortably in a chairawith arms

e [A nose-clip is nat essential]

e Wash your hands

e Attach a bacterial / viral filter to handset

e Instruct patient to take their fullest breath in, [maximal
inspiration] place lips around the mouthpiece before

blowing out as hard and fast as possible, for as long as
possible

e They must ensure the mouthpiece is not obstructed by
lips or tongue

e Ensure there are no leaks from the mouthpiece
e Remove false teeth if loose

e Verbally encourage patient to exhale for as long as
possible

e Observe each FVC manoeuvre to identify slow starts,
early stops or variability in flow

e Ensure patient exhales fully and that this is
demonstrated on the graph, showing a time / volume
plateau
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2.3.11.

2.3.12.

2.3.13.

e A minimum of 3 acceptable FVC manoeuvres must be
obtained

e Repeatability criteria is met when there is no more than
100ml ideally and certainly no more than 150ml between
each blow. Some spirometers will inform the user when
this has been achieved.

e Do not attempt more than 8 FVC manoeuvres in one
session

e If patient unable to achieve the quality criteria, tecord
why this has not been possible and arrangesanother
appointment if appropriate.

Step 6

Record baseline spirometry results in electronic or'paper template,
using the largest FEV1 and VC or FVC texdetermine the FEV1 /VC
or FEV1 / FVC ratio.

Step 7

Post—bronchodilator testing.

This should be performed if baseline spirometry reveals an
obstructive picture, if reversibilitydesting, is required to differentiate
between asthma and COPD; and\for ehronic disease monitoring.

The standard
e Administer.bronchodilator [usually 4 x 100mcg salbutamol as
single puffs via a spaceror 2.5mg via nebuliser]

e Perform spirometryrafter 15 minutes

Step 8

Reeord post-bronchodilator spirometry results in electronic format
or paper template, using the largest of the post-bronchodilator
FEEV1 and largest VC or FVC, to determine the FEV1 / VC ratio.
Attach to patient’s healthcare records.

The standard
e In primary care the VC should always be measured and
recorded as well as the FVC. The ratio should be calculated
using whichever is the higher of the VC measurements , the
baseline VC or FVC

e Both the flow volume / volume and time / volume graphs must
be documented in patient’s healthcare records

e Spirometry reporting across healthcare communities should be
in a uniform manner.
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2.3.14. Step 9

Infection prevention:

The standard
e Wash your hands before start of procedure

e Dispose of waste in line with the Trust waste management
procedure. The single use bacterial / viral filter should be
disposed of in a clinical waste bin.

e Wash your hands.

e Follow the manufacturer’s guidelines on cleaning the outside of
the equipment after each use.

e Wash your hands

e Follow the manufacturer’s guidelinesion therough weekly
cleaning where certain elements are taken apart, washed,
disinfected and dried, before placing.togetheragain. [see
below]

2.3.15. Step 10

Arrange interpretation of the spir@metry results by a competent
interpreter [see below],

2.3.16. Step 11

Ensure the patient has a fellow-up appointment to discuss the
results and agange on-goinggmanagement.

2.4. Interpreting spifometry results:
The interpreter must e trained and assessed to ARTP or equivalent
standards,in the interpretation of spirometry.

2.4.1.

Stepl
Select'the best value for clinical use

Thestandard
e Obtain 3 technically acceptable results from a maximum of 8
efforts

e Repeatability criteria are met when there is no more than
100mls ideally [or 150mls in the occasional highly variable
patient] between each blow

e Highest FEV1, VC and FVC from 3 efforts, meeting
repeatability criteria or within 5% of each other — whichever is
smaller [below 1 litre] or higher [above 1 litre]

e The highest FEV1, VC or FVC can come from any one of the
efforts [they don’t have to come from the same blow]
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2.4.2.

2.4.3.

Step 2

Reference values for clinical use. See section below on
Reference Values from 16" May 2018

Predicted values and normal ranges can be obtained from
reference tables and are calculated from:

Patient’s height in metres, age in years and sex — to calculate
the mean predicted values for FEV1, VC and FVC

The actual best measurement and the mean predicted value is
used to calculate the % predicted value

The lower limit of normal [LLN] or range is calculated from the
mean predicted value and the residual deviation

from the mean predicted value and the residual standard
deviation the standardised residual [RD},or Z4score is
calculated.

Z-score value below 1.64 signifies a 95% ehance of the value
being outside the normal reference range and is therefore
abnormall]

Step 3
Reporting spirometry sesults

The Standard
Adherence to criteria for preparation and performance should be
reported.

The results should bereported with graphs of volume / time and
flowd volume'and a clear table of results showing FEV1, VC and
FVC

Results should show:

Patient’s actual values

Mean predicted values

% predicted value

[LLN or range]

Abnormal values should be highlighted

Standard Residual or Z-score

Spirometry Clinical Guideline V3.0
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2.4.4.

2(4.5.

2.4.3.1. Reference Values

As from 16th May 2018

Historically, predicted values and normal ranges have been
derived from the ECSC reference values. However, in 2012,
the Global Lung Initiative [GLI] published multi-ethnic
reference values for spirometry, for the 3 — 95 years age
range.

The Trust will start using these reference values from 16th
May 2018 once the Full Lung Function machine in the
Respiratory Physiology laboratory has been replaged, which
will be set to use the GLI reference values.

If you are using a Vitalograph digital spirometer,'such as
the Alpha Touch model or similar, please set,your
reference values to the GLI setting on’16" May 20418. If you
are manually calculating reference valuesy use this'link:
www.lungfunction.org/tools/85-equations-and-
tools/equations/151-excel-individual-galculator.htmi

You will notice that the,pereentage of predicted
measurements are lower than'the old reference values,
but are much morefaccurate and up-to-date. Remember
to look at the actual patient measurements [as well as
the percentages]

Step 4
Storing and cemmunicating results.

Proceduresifor data,storage should ensure:

Stare spirameters which contain patient details in a safe place
[treat them as,you would medical notes]

Heat sensitive paper traces should be photocopied or scanned
asthey.can fade with time

Good quality reports with minimum patient details to comply
with information governance procedures

Facility to share results between primary care and secondary
care

Step 5

Interpretation of spirometry

It is important not to interpret the spirometry results in isolation.
Diagnosis should always be based on the history, examination
and airflow.

If results show an obstructive picture, severity should be
graded as per NICE 2010

If the pattern is obstructive, grading of severity as per NICE
2010/ GOLD 2017.
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2.4.6.

2.4.7.

2.4.8.

2.4.9,

2.4.10.

2.4.11.

e Any comment on the quality of the measurements

e Summary statement answering the original question asked by
the referrer

e Suggestions on further tests, urgent treatments or referral to a
specialist

Spirometry results can show the following patterns:
e Normal

e Obstructive
e Restrictive
e Mixed

Obstructive abnormalities:

The presence of airway obstruction is'suggested byfa reduced
FEV1 / FVC ratio.

The expiratory flow volume curveywill appear coencave. Some
organisations have tried to simplify this with a fixed cut-off point of
0.7 however, since the FEV1 / FVC ratio‘is’dependent on age,
height and sex, this leads tolever-diagnosis of obstruction in
elderly patients and todunder-diagnosis in young patients.
Therefore the presence of/obstruetive lung disease should be
based on an FEV1 / RVC ratiambelow the LLN.

Restrictive abnormalities:

This is characterised by a normal or increased FEV1 / FVC ratio
and a lew FEV1 andilew FVC.

The flow volume curve will appear convex.

The'mosteommaon cause of a restrictive picture is poor technique
[premature termination of the FVC manoeuvre or failure to
perform maximum inhalation]

Mixed/abnormalities:

Thisds characterised when a true restrictive ventilatory defect
occurs concurrently with airway obstruction.

Both FVC and FEV1 / FVC ratio are below their LLN.

This diagnosis cannot be made on the basis of spirometry alone
and may require referral to the pulmonary function laboratory to
measure total lung capacity and gas transfer.

Severity of lung function impairment
Generally, severity of lung function impairment is based on FEV1
% predicted.

Severity of Airway Obstruction in COPD [based on post-
broncho-dilator FEV1]

FEV1 as a percentage of the predicted / reference value in patients
with FEV1/FVC <0.7
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Degree of severity Stage NICE 2010/ |FEV1 %

Gold 2017 predicted
Mild I > 80
Moderate I 50-79
Severe " 30 -49
Very severe v <30

2.4.12. Reversibility interpretation:
Use this calculation to work out percentage changes between
baseline spirometry and 15 minutes post bronchodilator:

post FEV1 — pre FEV1 X 100% =

pre FEV1

Some digital spirometers will calculateghisfordyou.

BTS / SIGN Asthma quideline September 2016

Increase in FEV1 > 12% + 200mI = reversible

Increase in FEV1 > 400ml = strongly 'suggests asthma

2.5. Quality assurance of diagnostiéispirometry

To be of clinical value, diagnastic spirometry'must be performed to a high
standard. Providers of this servicemeed,to provide assurance that every
spirometry test meets the required standards.

2.5.1. To demonstrate quality assurance, providers should:

Ensure eguipmentand processes meet the standards in this
guide.

Ensure thatall staff performing spirometry are trained and
assesseddo ARTP or equivalent standards. They should
receive regular up-dating and demonstrate competence.

Ensure that all staff responsible for interpreting spirometry are
trained and assessed to ARTP or equivalent standards and
that they receive regular up-dating and demonstrate
competence.

Conduct quality control checks at least weekly to ensure
reliability and reproducibility of results. These should use
physical checks [with a calibration syringe done daily] and
biological controls using one member of staff with healthy
lungs [see below]

Maintain a log of:
= Calibration and verification records

= Biological controls
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2.5.2. Biological Control Data:

Select biological controls that are fit and healthy aged 18 — 65
years, with no respiratory symptoms, no lung disease and not
in the 3rd trimester of pregnancy.

Establish normal range and variation of FEV1, FVC and VC for
the biological control by obtaining 20 measurements over 10
sessions on different days.

Obtain the mean SD for each index and plot these on a graph
with the mean value and +/- 1SD and +/- 2SD

On subsequent measurements, obtain the FEV1, EVCand VC
for the control.

Plot out the new data to ensure that values are within,1SD of
the mean. If so, testing patients can proceed:

If data are between 1SD and 2SDj anerrorhasdeen
highlighted. Re-calibrate spirometer and check circuit. Repeat
data biological control data.

If error remains, withdraw equipment from use and send to
Medical Physics Department for assessment. Spirometer may
need to be returnedto the manufacturer.

2.6. Cleaning and disinfection ofleguipment:
Follow manufacture’s guidance

2.6.1. Re: Alpha‘touch 6000 model

Aftereachuse

Wipe autside ¢asing with detergent wipes or 70% alcohol
Wip€es ensuring screen does not come into contact with alcohol
wipes

A new bacterial / viral filter to be used with each patient

2.6 20, Weekly

The complete Fleisch flowhead should be disassembled and
cleaned. The flowhead body should be wiped with 70%
alcohol wipes. The remaining parts of the Fleisch element
should be swilled vigorously in warm soapy water and rinsed.

All parts of the flowhead, except the flowhead body, should be
disinfected in a solution of actichlor, 1 tablet per 1litre water
strength, for 15 minutes. Rinse with distilled water. [distilled
water can be purchased from Unit 4 under “Cow and Gate
sterilised water, ingredients = demineralised water, in 90 ml
bottles”. You’ll require 5 x 90ml bottles to rinse the parts
thoroughly]. Leave to dry thoroughly, [at least over - night]
before re-assembling.
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2.7.

e Check all parts for wear or damage [details for obtaining

replacement parts can be found in the “User Training Manual’.]

Definitions / Glossary

e ARTP — Association for Respiratory Technology and Physiology.

e BTS — British Thoracic Society

e FEV1 - Forced Expiratory Volume in 1 second. The volume of air that
can be forcefully expelled from the lungs within 1 second.

e FVC - Forced Vital Capacity. The volume of air that can be forcefully
expelled from the lungs, following fullest inspiration.

e LLN — Lower Limit of Normal

e SIGN — Scaottish Intercollegiate Guidelines Network

e SD - Standard Deviation

e VC - Vital Capacity. The volume of ainthat can be expelled from the
lungs slowly, following deepest inspiration:

3. Monitoring compliance and’effectiveness

Element to be

The whole guideline will'be monitored

monitored

Lead The Respiratory Nurse specialists will lead the process [Jill
Leyshon and Julie_Jephson

Tool Audit4n the'form of direct observation, portfolio of evidence and
questioning

Frequency Monitoring will be completed 3 yearly

Reporting Audit reportsawill be presented at the Respiratory Governance

arrangements meetings; to the Governance Lead and other healthcare
professionals.
Itis the Lead’s responsibility to read and interrogate the report to
identify discrepancies in the system and act on them.

Actingen The Governance Lead will undertake subsequent

recommendations | recommendations and action planning following consultation with

and Lead(s)

the Respiratory Nurse Specialists within 2 months of receiving
audit report.

Changeiin
practice and
lessons to be
shared

Practice changes will be shared during Governance meetings,
ward meetings and during training sessions / up-dates.

Required changes to practice will be identified and actioned within
3 months.

Jill Leyshon and Julie Jephson will take each change forward in
the form of practical training sessions.
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4. Equality and Diversity

4.1. This document complies with the Royal Cornwall Hospitals NHS Trust
service Equality and Diversity statement which can be found in the 'Equality,
Inclusion & Human Rights Policy' or the Equality and Diversity website.

4.2. Equality Impact Assessment

The Initial Equality Impact Assessment Screening Form is at Appendix 2.

\
&
&
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Appendix 2. Equality Impact Assessment
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equipment, interpretation of the results andyquality assurance.
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physiotherapists, doctors
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Outcomes All operators will beftrained and\assessed as being competent at
performing spirometry, [to-provide reliable results to support
diagnosis and treatment]

4. How will

you measure
the outcome?

Audit

5. Whois
intended to benefit
from the policy?

Patients requiring respiratory investigations

6a). Who did you
consult with?

b). Rlease list.any
groups who have
been consulted

about this procedure.

External
organisations

Local
groups

Workforce Patients Other

X

Please record specific names of groups:

Respiratory Governance meeting

c). What was the
outcome of the
consultation?

Agreed

7. The Impact

Please complete the following table. If you are unsure/don’t know if there is a negative impact
you need to repeat the consultation step.
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Are there concerns that the policy could have a

ositive/negative impact on:

Protected

Characteristic Yes

No

Unsure

Rationale for Assessment / Existing Evidence

Age

X

Sex (male, female
non-binary, asexual
etc.)

Gender
reassignment

Race/ethnic
communities
/groups

Disability

(learning disability,
physical disability,
sensory impairment,
mental health
problems and some
long term health
conditions)

Religion/
other beliefs

Marriage and civil
partnership

Pregnancy and
maternity

Sexual orientation
(bisexual, gay,
heterosexual, lesbian)

X

If all characteristics are ticked ‘no’, and this is not a major working or service
change, you can end the assessment here as long as you have a robust rationale

in place.

| am confident that section 2 of this EIA does not need completing as there are no highlighted risks of
negative impact occurring because of this policy.

Name of‘person confirming result of initial

impact assessment:

Julie Jephson

If you have ticked ‘yes’ to any characteristic above OR this is a major working or
service change, you will need to complete section 2 of the EIA form available here:
Section 2. Full Equality Analysis

For guidance please refer to the Equality Impact Assessments Policy (available
from the document library) or contact the Human Rights, Equality and Inclusion

Lead india.bundock@nhs.net
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