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standards@phe.gov.uk.
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UK Standards for Microbiology Investigations™
Scope and Purpose

Users of SMIs

e SMils are primarily intended as a general resource for practising professionals
operating in the field of laboratory medicine and infection specialties in the UK.

e SMils provide clinicians with information about the available test repertoire and
the standard of laboratory services they should expect for the investiga. on of
infection in their patients, as well as providing information that aidsthe
electronic ordering of appropriate tests.

e SMiIs provide commissioners of healthcare services with the uppicric teness
and standard of microbiology investigations they should b seeking as sart of
the clinical and public health care package for their popui. *ior.

Background to SMis

SMis comprise a collection of recommended algorithms and aroceuures covering all
stages of the investigative process in microbiology“-om . 2.0 2-analytical (clinical
syndrome) stage to the analytical (laboratory tes’.ng) /nd post analytical (result
interpretation and reporting) stages.

Syndromic algorithms are supported by m_re \ =2tan. 4.2 ocuments containing advice
on the investigation of specific diseasegs and i -2ctions. Guidance notes cover the
clinical background, differential diagnosis, ™ id appropriate investigation of particular
clinical conditions. Quality guidance notes de cribe laboratory processes which
underpin quality, for example acsay alidation.

Standardisation of the diagnos = r.ute_C through the application of SMIs helps to
assure the equivalence ¢’ investic ation strategies in different laboratories across the
UK and is essential for wbliz nealtr. surveillance, research and development activities.

Equal Partner—.ip "Vo. ' .19

SMis are develc ed in ec Jal partnership with PHE, NHS, Royal College of
Pathologists < 2d p. >fes<.onal societies.

The list< ~ particie 2ting societies may be found at

http:/i »ww "pa.org.uk/SMI/Partnerships. Inclusion of a logo in an SMI indicates
participe on '« f the society in equal partnership and support for the objectives and

[ 2cess 0: oreparing SMIs. Nominees of professional societies are members of the
Ste. ring C ommittee and Working Groups which develop SMis. The views of nominees
cannou we rigorously representative of the members of their nominating organisations
nor the corporate views of their organisations. Nominees act as a conduit for two way
reporting and dialogue. Representative views are sought through the consultation
process.

SMis are developed, reviewed and updated through a wide consultation process.

#Microbiology is used as a generic term to include the two GMC-recognised specialties of Medical Microbiology (which includes
Bacteriology, Mycology and Parasitology) and Medical Virology.
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Quality Assurance

NICE has accredited the process used by the SMI Working Groups to produce SMis.
The accreditation is applicable to all guidance produced since October 2009. The
process for the development of SMIs is certified to ISO 9001:2008.

SMis represent a good standard of practice to which all clinical and public health
microbiology laboratories in the UK are expected to work. SMIs are NICE accredited
and represent neither minimum standards of practice nor the highest level of complex
laboratory investigation possible. In using SMis, laboratories should take account of
local requirements and undertake additional investigations where appropriate. SMIs
help laboratories to meet accreditation requirements by promoting high quality
practices which are auditable. SMIs also provide a reference point for met o
development.

The performance of SMIs depends on competent staff and appro: 1ate quasr.”
reagents and equipment. Laboratories should ensure that all cc "/me:_ial and in-house
tests have been validated and shown to be fit for purpose. Lc hora. ries s ould
participate in external quality assessment schemes and ur. 'ertc ‘e re = .ant internal
quality control procedures.

Patient and Public Involvement

The SMI Working Groups are committed to pat. *nt 2:.d public involvement in the
development of SMIs. By involving the publi=.hec. a prof_ ssionals, scientists and
voluntary organisations the resulting SMl.vill b » rob. =~ 'and meet the needs of the
user. An opportunity is given to membei. of . “uhlic to contribute to consultations
through our open access website.

Information Governance and Zquality

PHE is a Caldicott compliant o, 27 .sauu... It seeks to take every possible precaution
to prevent unauthorised < .sclosui. of patient details and to ensure that patient-related
records are kept undei’ “ecu : cona.ions.

The development 27 2MlIs  re s.oject to PHE Equality objectives

http://www.hpa < .qg.uk/w bcii.PAwebFile/HPAweb C/1317133470313. The SMI
Working Grorips  ve com nitted to achieving the equality objectives by effective
consultation w. h memb_rs of the public, partners, stakeholders and specialist interest
groups.

Legal “tav. ment

V. hilst eve ¢ care has been taken in the preparation of SMIs, PHE and any supporting
orge Misatic n, shall, to the greatest extent possible under any applicable law, exclude
liability 1or all losses, costs, claims, damages or expenses arising out of or connected
with the use of an SMI or any information contained therein. If alterations are made to
an SMI, it must be made clear where and by whom such changes have been made.

The evidence base and microbial taxonomy for the SMI is as complete as possible at
the time of issue. Any omissions and new material will be considered at the next
review. These standards can only be superseded by revisions of the standard,
legislative action, or by NICE accredited guidance.

SMis are Crown copyright which should be acknowledged where appropriate.

Bacteriology — Test Procedures | TP 21 | Issue no: 2.3 | Issue date: 14.03.14 | Page: 6 of 13

UK Standards for Microbiology Investigations | Issued by the Standards Unit, Public Health England


http://www.hpa.org.uk/webc/HPAwebFile/HPAweb_C/1317133470313

Motility Test

Suggested Citation for this Document

Public Health England. (2014). Motility Test. UK Standards for Microbiology
Investigations. TP 21 Issue 2.3. http://www.hpa.org.uk/SMIi/pdf.
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Scope of Document

This test is used to determine if an organism is motile or non-motile. Motile organisms
are generally bacilli although a few motile cocci do exist.

This SMI should be used in conjunction with other SMis.

Introduction

This test is used to determine if organisms are motile by means of flagella. The
location of the flagella is determined by the bacterial species. Non-motile « ac'2ric do
not possess flagella. The production of flagella is also subject to cultu:= cor ditior..  for
example, some bacteria are motile at different temperatures from " ose a.:a ich they
are normally incubated, eg, Yersinia enterocolitica is motile at 27 25°C but no. at
30°C*. Some bacteria such as Capnocytophaga species exhibit «a¥uing rotility.

Occasionally bacteria such as Campylobacter species proi Uce 20n-. 27 le variants;
these rarely revert to motile forms.

Technical Information/Limitaticns

Bacterial motility must be distinguished from Rrov. @n mdon. Weakly motile bacteria
may require prolonged observation of ind vidu: celi.

Some bacteria on first isolation from bloo." cuitures do not appear to be motile.

Motility results are difficult to determine for ai ~erobic bacteria. Only a positive result is
significant.

Some bacteria are motile a* on. t7.nperaure and non-motile when incubated at
another.

Some bacteria become  >s7 motil2 in old cultures. Repeat motility testing on a fresh
subculture.
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1 Safety Considerations®™®

Refer to current guidance on the safe handling of all organisms and reagents
documented in this SMI.

All work likely to generate aerosols must be performed in a microbiological safety
cabinet.

The above guidance should be supplemented with local COSHH and risk
assessments.

Compliance with postal and transport regulations is essential.

2 Reagents and Equipment

Hanging drop method™®

Liquid bacterial culture (incubation times and temperatures me._*vai, 97 pending on
the species). Refer to the appropriate identification SMI.

Microscope slide with a central depression (or a rina o 22troi .um jelly or plasticine
may be made on an ordinary microscope slide).

Coverslip.

Semi-solid agar method (CraigieX™”

Bacteriological straight wire/loop (prefera. 'v.ichruine) or disposable alternative.

Three coverslip method
Normal microscope slide with ut ce.tral depression.

Coverslips.

3 Quality Coi#iol Drganisms®

Positive Contrc'

Proteus mirab.. = NCTC 10975
Negative oo, 00
Acinetc acte = Iwoffii NCTC 5866

4 . Pr)cedure and Results

4.1 Hanging Drop Method
e Place a small drop of liquid bacterial culture in the centre of a coverslip

e Place a small drop of water at each corner of the coverslip
e Invert a slide with a central depression over the coverslip

e The coverslip will stick to the slide, and when the slide is inverted the drop of
bacterial culture will be suspended in the well
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e Examine microscopically (x400) for motile organisms

Note: If well slides are not available, a ring of Vaseline or plasticine may instead be
made on an ordinary microscope slide.

Positive Result

A darting, zigzag, tumbling or other organised movement.
Negative Result

No movement or Brownian motion only.

4.2 Semi Solid Agar (Craigie)
e Inoculate the test organism - the central glass tube
e Incubate at the relevant temperature for 18-24hr
e Subculture from the outer section of the medium
Positive Result
Organism can be recovered from the outer section of the me dium.
Negative Result
Organism remains in the inner tube.

4.3 Three Coverslip Method
e Set microscope slide according tc Sigr . ¢ —selow)

Coverslip 1 Coverslip 2

N

Microscope slide
Fig.1
e Place ¢ sm& ' dre ., of bacterial culture in centre of third coverslip
e F _lmcsnoll drop of water at each corner of the coverslip
e . vel. the prepared microscope slide over the third coverslip

e The coverslip should stick to the other coverslips on the slide and when
inv (ted the drop of bacterial culture should be suspended in the gap between
uie microscope slide and third coverslip

e Examine microscopically (x400) for motile organism
Positive Result
A darting, zigzag, tumbling or other organised movement.
Negative Result
No movement or only Brownian motion.
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Motility Test

C

Isolate discrete colony

)

A 4

Hanging drop method

Y

Place drop of bacterial
suspension on coverslip

A 4

Put drop of water on each
corner of coverslip

A 4

Invert slide over coverslip

v

Invert entire slide with
coverslip and view x400
magnification

3

A 4

Semi solid agar (Craigie)

\ 4

Inoculate organism into
glass tube

Y

Incubate organism for 18-
24hr at appropriate
temperature

A 4

Subculture from outer
section of medium _|

T
|

Y

Three coverslip method

v

Set microscope slide with
two coverslips as Fig 1 I

v

Place drop . bacterial
susper’ ohnontk d
cove lir

v

Putd. pofwa. -oneach
corne of third coverslip

Y

In” 2rt prepared slide over
third coverslip

Y

Invert entire slide and view
at magnification x400

3

o I
Darting, zig- No Movement
zag, tumbling |

or other or only
. Brownian
organised e |
movement -

Organism an

b« (ecovere.. Organism
from o =r remains in the
sect’ . of inner tube

| r _dium

Darting, zig- No Movement
zag, tumbling or only
or other Brownian
organised motion
movement

|
Positive.  _ /'\lr—, “tive
~

Note:
F itive contrc

Negati. arol:

P -

Proteus mirabilis NCTC 10975

Acinetobacter Iwoffii NCTC 5866

The flowchart is for guidance only.
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