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Table 1. Indications for Spirometry

Diagnosis
To evaluate symptoms, signs, or abnormal laboratory test results
To measure the physiologic effect of disease or disorder
To screen individuals at risk of having pulmonary disease
To assess preoperative risk
To assess prognosis

Monitoring
To assess response to therapeutic intervention
To monitor disease progression
To monitor patients for exacerbations of disease and recovery from exacerbations
To monitor people for adverse effects of exposure to injurious agents
To watch for adverse reactions to drugs with known pulmonary toxicity

Disability/impairment evaluations
To assess patients as part of a rehabilitation program
To assess risks as part of an insurance evaluation
To assess individuals for legal reasons

Other
Research and clinical trials
Epidemiological surveys
Derivation of reference equations
Preemployment and lung health monitoring for at-risk occupations
To assess health status before beginning at-risk physical activities




« Spirometry is used to measure forced
expiratory flow rates and volumes. It is the
most commonly used pulmonary function
test and is useful in the evaluation of
patients with respiratory symptoms (eg,
dyspnea, cough, wheeze), and the
monitoring of lung function in patients with
lung disease, being treated with drugs that
can affect lung function, or at risk of lung
disease (eg, smoking, occupational
exposures. familv historv).
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QUALITY CONTROL

Office spirometers should accurately measure the forced expiratory volume in one second
(FEV1), forced expiratory volume in six seconds (FEV6), and forced vital capacity (FVC) and
also provide quality checks and error messages. A survey of 17 spirometers used in primary
care offices found only 1 of 17 met accuracy criteria; clearly manufacturers and practitioners
need to be aware of potentially significant quality issues related to office spirometry [19].

In addition to internal calibration performed by the device, daily calibration checks with a three
liter syringe are recommended [10]. When performing a calibration check, the three-liter
syringe should be discharged into the spirometer three times. The volumes read by the
machine should be within 3 percent of three liters. If the spirometer reading remains outside
these limits after replacing the flow sensor, the device should be removed from use until
checked by the manufacturer.

It is also essential that the nurse or technician enter correct values for age, height, and sex
at birth, as these values are used to generate the appropriate predicted values for the
individual patient. Height should be measured with shoes off, preferably using a
stadiometer, rather than relying on the patient's stated height. Percent predicted values that
are unexpectedly higher or lower than expected are a clue that an incorrect age or height
value may have been entered. Waist circumference, while not used to calculate predicted
normal values, can also be measured because abdominal obesity is a common cause of
mildly low values for FEV1 and FVC.




Holding bronchodilator
medications

 |n preparation for PFTs, bronchodilator medications are
typically held so that bronchodilator response can be
assessed after baseline spirometry. As examples, short-
acting inhaled beta agonists (eg, albuterol, salbutamol)
should not be used for four to six hours prior to testing
[6].

» The short-acting muscarinic antagonist ipratropium

should be held for 12 hours.




COACHING THE PATIENT

The most important task of the technician or
person performing the test is to obtain
maximal, reproducible efforts from the
patient.

Even with the use of accurate instruments,
office spirometry results may be misleading
iIf the patient's efforts are submaximal.
Unlike most other medical tests in which the
patient remains passive, accurate
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Number | Repeatabi | Repeatabi
of lity: lity:
Grade i i
measure Age >6 Age <6
ments years years*
A >3 Within 0.150 | Within 0.100
acceptable L L*
B 2 acceptable | Within 0.150 | Within 0.100
L L*
C 22 Within 0.200 | Within 0.150
acceptable L L*
D 22 Within 0.250 | Within 0.200
acceptable L L*
E >2 >0.250 L >0.200 L*
acceptable
or1 N/A N/A
acceptable
u 0 acceptable | N/A N/A
and =1
usable
F 0 acceptable | N/A N/A

and 0 usable
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RISKS

e Spirometry 1s a low-risk procedure and has few
side effects [14]. During the test, some patients
may experience dizziness. The forced
expiratory maneuver causes an increase in the
pressure in the chest, abdomen, head, and eyes.
In general, patients who have recently (eg, less
than six weeks) had abdominal, intracranial, or
eye surgery or a pneumothorax should not
perform spirometry, although data are limited.

* Spirometry requires exertion and should be

avnided in natiente with ninetahle anocina ar



Table 2. Relative Contraindications for Spirometry

Due to increases in myocardial demand or changes in blood pressure
Acute myocardial infarction within 1 wk
Systemic hypotension or severe hypertension
Significant atrial/ventricular arrhythmia
Noncompensated heart failure
Uncontrolled pulmonary hypertension
Acute cor pulmonale
Clinically unstable pulmonary embolism
History of syncope related to forced expiration/cough

Due to increases in intracranial/intraocular pressure
Cerebral aneurysm
Brain surgery within 4 wk
Recent concussion with continuing symptoms
Eye surgery within 1 wk



Due to increases in sinus and middle ear pressures
Sinus surgery or middle ear surgery or infection within 1 wk

Due to increases in intrathoracic and intraabdominal pressure
Presence of pneumothorax
Thoracic surgery within 4 wk
Abdominal surgery within 4 wk
Late-term pregnancy

Infection control issues
Active or suspected transmissible respiratory or systemic infection, including tuberculosis
Physical conditions predisposing to transmission of infections, such as hemoptysis,
significant secretions, or oral lesions or oral bleeding
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