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Hygiene in Spirometry
Recent Findings on Reducing the Risk of Cross-Contamination
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Spirometry testing is a key
component of any Occupational
Health surveillance program.

Practitioners know that a subject is asked
to carry out maximal inspiratory and
expiratory breathing manoeuvres into a
spirometer. The majority of spirometers
used in occupational health today are
flow-sensing spirometers which are open
circuit systems. This means that all the
expired air from the test subject goes
through the flowhead and out of the other
end, with very little resistance in
between.

Without the use of a filtration barrier,
risks of cross-contamination increase
dramatically. The term ‘cross-
contamination’ refers to the process by
which bacteria or other micro-organisms
are unintentionally transferred from one
object to another, with harmful effects.
With no filtration barrier in place there is
nothing to stop aerolised droplets
carrying bacteria and potentially harmful
viruses from entering the testing
environment. Now, with the outbreak of
COVID-19, the role of these aerosolised
droplets in the transmission of viruses
has increasingly been recognised.

The use of a Bacterial Viral Filter (BVF™)
for each test subject has long been
recommended during spirometry
testing¹,²,³. This type of filter has been
shown to significantly reduce the risk of
cross-contamination and patient

infection during testing. Earlier this year,
Professor Colum Dunne and colleagues at
the University of Limerick and Nelson
Labs in the USA rigorously tested
Vitalograph BVFs to assess their
effectiveness in preventing bacterial or
viral transfer to and from spirometry
devices.

Unlike standard barrier filters which trap
expectorated matter whilst allowing
viruses and bacteria to pass through, the
Vitalograph BVF uses electrostatically
charged material to trap expectorated
matter plus bacteria and viruses. This
creates very effective protection against
cross-contamination. The report
summarises the work completed which
verified and highlighted that the
Vitalograph BVF is effective in preventing
cross-contamination.

Testing Procedure

Nelson Labs tested both new Vitalograph
BVFs and BVFs that were over 7 years old
to verify that they continued to function
as specified for the entirety of their shelf
live.

The BVFs were tested for bioburden (the
number of bacteria living on a surface
that has not been sterilised) cross-
contamination prevention in a laboratory
environment. The efficiency of the filter
was tested using a Vitalograph spirometer
flowhead (found on device models such as
Pneumotrac, ALPHA, ALPHA Touch and
Compact Expert spirometers) to
calibrated flow rates ranging at; low (< 55
L/min), medium (between 55 L/min – 750
L/min) and high (> 750 L/min) with
highest tested flow rate being 960 L/min
(well in excess of what a subject would be
expected to achieve in a clinical setting).

The aim being to determine whether the
Vitalograph BVF protects against cross-
contamination at various flow rates.

Results

The great news was that the results
showed >99.999% effectiveness for
prevention of microbial transfer to
equipment. The Vitalograph BVFs also
reduced potential transfer from
equipment to user to a level below levels
of detection. When a new BVF is used for
every patient, the interior of the device is
also protected meaning that only exterior
surfaces require cleaning with a 70%
isopropyl alcohol impregnated cloth. The
findings were echoed by Professor Dunne
on social media in light of the on-going
pandemic of COVID-19 when he
recommended the use of BVFs during
spirometry testing to reduce the risk of
cross-infection.

The report can be viewed on the
Vitalograph website4.

Based on these studies, the Vitalograph
BVFs carry a Certificate of Cross-
Infection Efficiency.

Summary

Vitalograph BVFs, when used in
conjunction with our devices, provide an
efficient solution giving better than

99.999% protection from bacterial and
viral cross infection. They provide a
significant level of protection for the
subject, the device and the user against
cross contamination during spirometry
manoeuvres. Along with recommended
cleaning the exterior of the spirometer
flowhead using a 70% isopropyl alcohol
impregnated wipe between subjects, this
will also help in reducing the risk of the
spread of COVID-19 and other bacteria
and viruses between subjects and the
operators during spirometry testing.
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