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Q NICE accredited for Microbiology Investigations. Accreditation is valid for 5 years from July 2011. More

For full details on our accreditation visit: www.nice.org.uk/accreditation.
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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 SMis 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 xppicaric teness
and standard of microbiology investigations they should b« seeking ac sart of
the clinical and public health care package for their popu. tior.

Background to SMis

SMis comprise a collection of recommended algorithms and arocecures covering all
stages of the investigative process in microbiology“-om .2 .0 2-analytical (clinical
syndrome) stage to the analytical (laboratory tes’.ng) 2nd pos. analytical (result
interpretation and reporting) stages.

Syndromic algorithms are supported by m_ie \ =tain 4.7 ocuments containing advice
on the investigation of specific diseases and i -ections. Guidance notes cover the
clinical background, differential diagnosis, 7 id appropriate investigation of particular
clinical conditions. Quality guidance notes dc ~cribe laboratory processes which
underpin quality, for example assay alidation.

Standardisation of the diagnos ‘= . ucccthrough the application of SMIs helps to
assure the equivalence ¢’ investi. ation strategies in different laboratories across the
UK and is essential for 1ubliz nealtr. surveillance, research and development activities.

Equal Partner .p "No. %< (g

SMis are develc »ed in ec Jal partnership with PHE, NHS, Royal College of
Pathologists ¢ 2d . afess onal societies.

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

http:// »aww _pa.ory.uk/SMI/Partnerships. Inclusion of a logo in an SMI indicates
participe fion « f the society in equal partnership and support for the objectives and

L 2cess 0. areparing 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 metv od
development.

The performance of SMIs depends on competent staff and appro: .1ate quas.
reagents and equipment. Laboratories should ensure that all cc "mer_ial and in-house
tests have been validated and shown to be fit for purpose. Lchora. ries <'.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 SMlvill b » rob. =7 'and meet the needs of the
user. An opportunity is given to membei. of ' _7, =blic to contribute to consultations
through our open access website.

Information Governance und Zquality

PHE is a Caldicott compliant 0. 2 .sauu... It seeks to take every possible precaution
to prevent unauthorised 7.sclosui. of patient details and to ensure that patient-related
records are kept undei’ ecu = cona.dons.

The development 2= =MIs  re =.0ject to PHE Equality objectives

http://www.hpa < .g.uk/w bcri.PAwebFile/HPAweb C/1317133470313. The SMI
Working Grotips re com nitted to achieving the equality objectives by effective
consultation w. h mcmbrs of the public, partners, stakeholders and specialist interest
groups.

Legal “ta. ‘ment

Vi 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 ror 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.
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Suggested Citation for this Document

Public Health England. (2014). Catalase Test. UK Standards for Microbiology
Investigations. TP 8 Issue 2.3. http://www.hpa.org.uk/SMI/pdf.
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Scope of Document

This test is to detect the catalase enzyme Present in most cytochrome-containing
aerobic and facultative anaerobic bacteria™. Streptococcus and Enterococcus species
are exceptions.

This SMI should be used in conjunction with other SMis.

Introduction

The catalase test is used to detect the presence of catalase enzymes by 1 e
decomposition of hydrogen peroxide to release oxygen and water. Hy'roge 1 peic ide
is formed by some bacteria as an oxidative end product of the aerc’.ic bicaki own of
sugars. If allowed to accumulate, it is highly toxic to bacteria anc' can rosult i cell
death. Catalase either decomposes hydrogen peroxide or oxidis. 3 < :concary
substrates, but it has no effect on other peroxides?.

Technical Information/Limitationf‘_

Media containing whole red blood cells will cont‘.n ca’alase, and could therefore give
a false positive result.

The enzyme is present in viable cultures<nly. o nc “erform on cultures over 24hr

Z

old. Older cultures may give false-negaw. e re’ .2 2ns”,

A weak catalase or pseudocatalase reactioi may be produced by some strains of
Aerococcus species. Some strai".s « € Enterocuccus species also produce a
pseudocatalase.

Hydrogen peroxide is uns*.nle a d should be stored in a spark proof fridge. Avoid any
undue exposure to light

Cultures of anaerobic bac +ria s*ould be exposed to air for 30min prior to testing®.

Some inoculatir’, loops « r wi.es can react with the hydrogen peroxide to produce
false-positive rec. tions.
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1 Safety Considerations®™®

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

Catalase testing of bacteria can be hazardous due to the release of bacteria-laden
aerosols by liberated oxygen. All work likely to generate aerosols must be performed
in a microbiological safety cabinet.

Hydrogen peroxide is an irritant.

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

2 Reagents and Equipment®**

Discrete bacterial colonies on solid medium. The catalase tes sho.'d na.pe
performed on colonies taken from media containing whole | 2d L. >od « Zlls. Colonies
taken from chocolate agar may be tested.

Hydrogen peroxide solution 3—-6 % (supplied in var’ ous cu. .22 trations by commercial
manufacturers). Hydrogen peroxide is unstable.nd sk ould be stored in a fridge. Avoid
any undue exposure to light.

Clean capped test tubes (plastic or glass* or B oux . 2'.es.
Bacteriological straight nichrome-wire or. ic'.;oric .00p or disposable alternative.
Commercial preparations are available.

3 Quality Contr¢:. Ciganisms

Positive Control

Staphylococcus aras  NCT_ 6571
Negative Cont: 1l

Streptococcu. mitic NCTC 10712

4 .Piaceuure and Results

41  Tu. e or Bottle Method

e Pl=_e approximately 0.2ml of hydrogen peroxide solution in a test tube or bijoux
bottle

e Carefully pick a colony to be tested with a wire/loop or disposable alternative

e Rub the colony on the inside wall of the bottle, above the surface of the
hydrogen peroxide solution

e Cap the tube or bottle, and tilt it to allow the hydrogen peroxide solution to
cover the colony

e Look for vigorous bubbling occurring within 10s
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4.2 Agar Slant Method

e Add three to four drops of hydrogen peroxide to an overnight growth on an agar
slant, and replace the cap

e Look for vigorous bubbling occurring within 10s

For all methods

Positive Result

Vigorous bubbling indicates the presence of catalase.
Negative Result

No bubbling.

Note: Control organisms should be tested daily because hydroger peroxiua.
unstable.
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Appendix: Catalase Test

Isolate discrete colony

A 4 A 4
1
Tube / bottle method Agar slant method |
J
A 4 |
0.2ml of hydrogen peroxide
placed into tube / bijoux bottle y

3-4 drop. of hyc ngen peroxide
v so'ution ac ded to agar slant and
ce ) replaced

Using a loop a colony is picked I_
and rubbed on inside wall of tube
above liquid

Y

The tube / bottle is covered and
tilted till solution covers col< ..,

L

Vigoror " “hbli. with” |
10. < » No bubbling
Py sence of ¢ talase.
Positive Negative

Note:
Positive Control: Staphylococcus aureus NCTC 6571
Negative Control: Streptococcus mitis NCTC 10712

The flowchart is for guidance only.
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