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UK Standards for Microbiology Investigations”: Status

Users of SMIs

Three groups of users have been identified for whom SMis are especially relevant:

e SMis are primarily intended as a general resource for practising professionals in the field
operating in the field of laboratory medicine in the UK. Specialist advice should be
obtained where necessary.

e SMis provide clinicians with information about the standard of laboratory services the,){b
should expect for the investigation of infection in their patients and the documen@
provide information that aids the electronic ordering of appropriate tests from&spital
wards. Q

e SMis also provide commissioners of healthcare services with the standardﬁ
microbiology investigations they should be seeking as part of the clin@and public

health care package for their population. "6
L4
Background to SMIs é‘
SMiIs comprise a collection of recommended algorithms and proqg@ures covering all stages of
the investigative process in microbiology from the pre-analyticaClinical syndrome) stage to
the analytical (laboratory testing) and post analytical (resulta’ﬁberpretation and reporting)
stages.

Syndromic algorithms are supported by more detaile\&ocuments containing advice on the
investigation of specific diseases and infections. Ggf¥ance notes cover the clinical background,
differential diagnosis, and appropriate investigat®h of particular clinical conditions. Quality
guidance notes describe essential laboratory ggethodologies which underpin quality, for
example assay validation, quality assuranc@nd understanding uncertainty of measurement.

Standardisation of the diagnostic pro &through the application of SMIs helps to assure the
equivalence of investigation strateq@p’in different laboratories across the UK and is essential
for public health interventions, séillance, and research and development activities. SMIs
align advice on testing strate%i& with the UK diagnostic and public health agendas.

\s —
Involvement of Profg¥sional Organisations

The development of@s is undertaken within PHE in partnership with the NHS, Public Health
Wales and with p@ssional organisations.

The list of part'o%ating organisations may be found at
http://vvvvvb‘éﬁa.org.uk/Sl\/II/Partnerships. Inclusion of an organisation’s logo in an SMI implies
support@ he objectives and process of preparing SMIs. Representatives of professional
organigions are members of the steering committee and working groups which develop
»although the views of participants are not necessarily those of the entire organisation

S
&yy represent.
Q

SMis are developed, reviewed and updated through a wide consultation process. The resulting
documents reflect the majority view of contributors. SMis are freely available to view at
http://www.hpa.org.uk/SMI as controlled documents in Adobe PDF format.

* UK standards for Microbiology Investigations were formerly known as National Standard Methods.

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
The process for the development of SMIs is certified to ISO 9001:2008.

NHS Evidence has accredited the process used by PHE to produce SMis. Accreditation is valid
for three years from July 2011. The accreditation is applicable to all guidance produced since
October 2009 using the processes described in PHE’s Standard Operating Procedure SW3026
(2009) version 6.

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 well referenced and represent neither
minimum standards of practice nor the highest level of complex laboratory investigation ,(b
possible. In using SMIs, laboratories should take account of local requirements and under
additional investigations where appropriate. SMIs help laboratories to meet accreditatj
requirements by promoting high quality practices which are auditable. SMIs also pr @;

reference point for method development. SMIs should be used in conjunction wi her SMIs.
UK microbiology laboratories that do not use SMis should be able to demons@e at least
equivalence in their testing methodologies. "o,

The performance of SMis depends on well trained staff and the quality@freagents and
equipment used. Laboratories should ensure that all commercial ané -house tests have been
validated and shown to be fit for purpose. Laboratories should p Ipate in external quality
assessment schemes and undertake relevant internal quality co&gprocedures.

Whilst every care has been taken in the preparation of SM ,ﬁE, its successor organisation(s)
and any supporting organisation, shall, to the greatest nt possible under any applicable
law, exclude liability for all losses, costs, claims, dam or expenses arising out of or
connected with the use of an SMI or any informatigidcontained therein. If alterations are made
to an SMI, it must be made clear where and by m such changes have been made.

SMIs are the copyright of PHE which should&gacknowledged where appropriate.

Microbial taxonomy is up to date at th%!&e of full review.
)
Equality and Information Gg&e'rnance

An Equality Impact Assessme%@n SMIs is available at http://www.hpa.org.uk/SMI.

PHE is a Caldicott compliagg®rganisation. It seeks to take every possible precaution to prevent
unauthorised disclosur patient details and to ensure that patient-related records are kept
under secure condit&

Suggested gc&ion for this Document

Public Healff®ngland. (YYYY <tab+enter>). Investigation of Tissues and Biopsies. UK Standards
for MicrQefogy Investigations. B 17 Issue xxx. http://www.hpa.org.uk/SMI/pdf.
&

Q&

&
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2011. More information on accreditation can be viewed at www.nice.org.uk/accreditation.
www.nice.org.uk/accreditation

NICE has accredited the process used by the Public Health England to produce
Q NICE accredited Standards for Microbiology Investigations. Accreditation is valid for 5 years from July

For full details on our accreditation visit: www.nice.org.uk/accreditation.

Bacteriology | B 17 | Issue no: dh+ | Issue date: dd.mm.yy <tab+enter> | Page: 5 of 23
UK Standards for Microbiology Investigations | Issued by the Standards Unit, Public Health England



Investigation of Tissues and Biopsies

Amendment Table

Each SMI method has an individual record of amendments. The current amendments are listed
on this page. The amendment history is available from standards@phe.gov.uk.

New or revised documents should be controlled within the laboratory in accordance with the
local quality management system.

Amendment No/Date. 9/dd.mm.yy <tab+enter>
<
Issue no. discarded. 5.2 q,o"
Insert Issue no. XXX é&@q'
Section(s) involved. Amendment. 4@
K2
L4
&
L
2
Amendment No/Date. 8/05.07.12 Q'é
&
Issue no. discarded. 5.1 &4\
Insert Issue no. 5.2 éo
©
Section(s) involved. Am@jment.
“~
‘@mument presented in a new format.
oé’The term “CE marked leak proof container” replaces
(&) “sterile leak proof container” (where appropriate) and is
o referenced to specific text in the EU in vitro Diagnostic
\2
Whole document. &4‘ Med!cal Devices D|ref:2t|ve (98/79/EC Annex 1 B 2.1) and
> to Directive itself EC ~.
4 Edited for clarity.
R) Y
00 Reorganisation of [some] text.
\go Minor textual changes.
Sectigﬁs on specimen collection, , , .
: Reorganised. Previous numbering changed.
tr@%port, storage and processing.
O
qekyeferences. Some references updated.
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Scope of Document

Type of Specimen

Tissue
Biopsy
Scope
This SMI describes the processing and bacteriological investigation of tissues and biopsies. 0(5
This SMI should be used in conjunction with other SMIs. Qﬂ'
&

. Q

Introduction P

4

S
A biopsy may be defined as a portion of tissue removed from the living b(;(:%éorfurther
examination. With the increasing sophistication of clinical imaging and sampling devices there
are few organs in the human body that cannot be biopsied. Tissue obigjrfed at operation is
particularly precious as the sampling procedure may not be repeatgf@. Ideally these
specimens should be discussed with the laboratory prior to sampi® to ensure that transport
and processing are timely and appropriate tests are performedg»

Biopsies and other tissue samples are obtained in 3 main &a’k

e Asaclosed procedure usually through the ski
samples are associated with particular prob,
the infected lesion and may be contami

needle biopsy). Percutaneous biopsy
s; they are often very small, may miss
d with skin flora

e Asan open procedure at operation (€@Uuring debridement of devitalised or infected
tissue). Tissue obtained at operatjgMs generally more rewarding to deal with,
particularly when the purpose Qéurgery is to remove infected tissue

e At post mortem (eg tissue&n the lungs of a patient with pneumonia). In many cases
the primary purpose of @wpling is to obtain tissue for histological examination. The
microbiological yield #&m such samples is often low and they are commonly
contaminated witta€Rteric flora. Careful clinical interpretation of such isolates is
required becaug&they are often not significant

Biopsies may be tag&from chronically infected tissues and so require investigation for fungi
(B 39 - Investiqg@v of dermatological specimens for superficial mycoses), mycobacteria (B 40
- Investigatio specimens for Mycobacterium species) or parasites (B 31 - Investigation of
specimensgMer than blood for parasites). Histological investigation will often inform the
decisiop@8*investigate for particular classes of infection. For instance, the presence of
caseatyny granulomata should raise the suspicion of tuberculous infection; similar appearances
mq%e caused by deep fungal infection on occasion.

é{ecific Tissues

Heart valves

Heart valves are submitted from patients with infective endocarditis undergoing valve
replacement or at post mortem. Infected prosthetic valves may also be sent for culture.
Where possible the results of these cultures should be correlated with blood cultures or
serology.
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Donor heart valves or cornea rims

Donor heart valves or cornea rims need to be screened for bacterial infection prior to
implantation.

Corneas
Corneas should be examined in cases where deep seated eye infection is suspected.
Artificial materials

Artificial materials may also be sent to the laboratory for investigation. Such materials include

prosthetic cardiac valves, pacemakers, grafts, artificial joints and tissue implants. ,(b
Aortic aneurysm contents Q.‘l'o
Aortic aneurysm contents may be sent for the exclusion of an infective cause’. Q«'
Tissue adjacent to prosthetic joints A@Q

Tissue adjacent to prosthetic joints is often cultured at the time of revision to@?clude
infection. By collecting multiple operative samples and by the use of an ag@ed protocol it is
possible to predict which joints are genuinely infected (B 44 - Investigagion of prosthetic joint
infection samples).Tissue biopsy as an adjunct to joint aspiration inc‘r?s‘es sensitivity and
accuracy in the diagnosis of joint infection™. 0(9

Bone and associated soft tissue samples \s

>

Bone samples may be submitted from cases of osteomy%?'(for more information see B 42 -
Investigation of bone and soft tissue associated with o myelitis). This is a progressive
infective process involving the various components one. It may be acute or chronic.
Diagnosis can be made by isolation of the causatj& organism from a biopsy of the bone
involved. Blood cultures may aid diagnosis (se@ 7 - Investigation of blood cultures (for
organisms other than Mycobacterium specie€):

Gastric biopsies 4@

\%
Gastric biopsies are investigated for@l presence of Helicobacter pylori (B 55 - Investigation of
gastric biopsies for Helicobacter ri).

ov

Rectal biopsies

9
Rectal biopsies may be su@\%tted for detection of parasites such as £ntamoeba histolytica,
Schistosoma manson, Schistosorna japonicun. Small bowel (usually jejunal) biopsies may
detect Grardia lam. nd microsporidia (B 31 - Investigation of specimens other than blood
for parasites). 00
Skin biopsiebo
Skin bw may be submitted for the investigation of tissue parasites such as Onchocerca

VO/VU/’ MMansonella streptocerca and Leishmania species (B 31 - Investigation of specimens
gthan blood for parasites). They are also used to confirm cases of swimming pool or fish

granuloma, a chronic skin infection which results from infection with Mycobacterium
arinum, and is associated with injury and contact with water in swimmers and keepers of
tropical fish> (B 40 - Investigation of specimens for Mycobacterium species).

Lung biopsies (percutaneous, bronchoscopic, surgical or post mortem)6

Lung biopsies are classified by the method of entry or the reason for biopsy. They may be
useful for infections caused by Legionella species (B 47 - Investigation of specimens for
Legionella species), Mycobacterium species (see B 40 - Investigation of specimens for
Mycobacterium species), fungi (B 39 - Investigation of dermatological specimens for superficial
mycoses), especially Aspergillus species, Nocardia species and Pneumocystis jirovecil.
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Pneumocystis pneumonia (PCP) occurs almost exclusively in patients who are
immunocompromised. PCP may be diagnosed less invasively, but usually with reduced
sensitivity, by processing induced sputum or bronchoalveolar lavage specimens.

Excised lymph nodes

Excised lymph nodes are submitted for investigation of lymphadenitis, particularly suspected
mycobacterial lymphadenitis. The most common cause in children under 15 years old is
mycobacteria other than Mycobacterium tuberculosis (non-tuberculous Mycobacterium
(NTM)) notably Mycobacterium avium-intracellulare. However, Mycobacterium tuberculosis
may also be isolated from these and older patients (see B 40 - Investigation of specimens for a,
Mycobacterium species)’. Other important causes of lymphadenitis are toxoplasmosis; cat 0"
scratch disease which is caused by Bartonella henselae, a Gram negative organism ?}
I3

among domestic cats; and lymphogranuloma venereum - a sexually transmitted ch ial
infection of the tropics. All of these conditions are perhaps best diagnosed by a ¢ ination
of histological and serological investigations, coupled with molecular diagnostic&’ting where
available (eg NAATs for Toxoplasma genome, offered by the Toxoplasma Refeahce Laboratory
http://www.hpa.org.uk/cfi/other_ref_labs/tru.htm). 'f;

L4

Products of conception and placental specimens A

Products of conception and placental specimens are submitted fo@)e investigation of septic
abortion and listeriosis. Listeria monocytogenes may cause serigh¥infection in pregnant
women, neonatal infants and patients who are immunocom %ised&g. In pregnant women
septicaemia caused by L. monocytogenes presents as an e febrile illness that may affect
the fetus”. This may lead to systemic infection (granul %sis infantisepticum), stillbirth and
neonatal meningitis. Products of conception, place nd neonatal screening swabs should
be examined for this organism. Routine culture ofgginal swabs for L. monocytogenesis not
usually performed although it may be useful i pected cases. Blood cultures are indicated.

Serological investigations have no place in th@diagnosis of listeriosis (see B 28 - Investigation
of genital tract and associated specimen%

Septic abortion o\r

Septic abortion may result in seri (’maternal morbidity and may be fatal®. Uterine
perforation, presence of necro@*Uebris, and retained placental products can lead to infection.
Most infections are polymicg®ial and involve anaerobes. Clostridial sepsis complicating
abortion is potentially Iethﬁ\. Clostridiurn species are part of the normal vaginal flora in some

&
women.
&

Types of Infec®n
Any organisw ated from tissue and biopsy specimens can be significant. Types of infection

are listed tiéo :

Soft ti§‘§|e infections'®

Sog Nssue infections are common, but detecting the causative organisms is difficult. The
aces of ulcers usually become colonised with a polymicrobial flora of uncertain
opathogenicity. Wound disinfection or the use of topical agents to remove colonising
organisms can give false-negative culture results or select for organisms such as Pseudormonas
aeruginosa. Deep tissue sampling may be needed to isolate organisms responsible for these
infections, particularly in the case of infected burns.

Necrotising soft tissue infections'’

The terminology for necrotising soft tissue infections is confused. Terms are not applied
consistently and may relate tg 1tgwe kind of pathogen, the tissues involved, or the presence or
absence of gas in the tissues = ~.
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It is clinically important to recognise these conditions as surgical intervention as well, as
antimicrobial therapy is essential. Appropriate specimens are blood, fluid from bullae, and
tissue biopsies. Growth from swabs taken from the surface of a lesion tends to be misleading,
often yielding mixed cultures of colonising organisms. Mortality rates are high, (30—60%)13.

Gangrene
There are 4 main types:

e Meleney's progressive synergistic gangrene presents as a burrowing lesion or chronic
gangrene of the skin following abdominal operations, and results from mixed infections
by organisms such as S. aureus, streptococci, Enterobacteriaceae, pseudomonads an
anaerobic Gram negative bacilli " v

e (as gangrene is a necrotising process associated with systemic signs of toxaeée and
gas is present in the tissues. It often follows traumatic injuries such as pen ing
wounds or crush injuries. Gas gangrene is caused by clostridia, in partic Clostridium
perfringens. However, these organisms may colonise a wound witho using disease.
Alternatively, they may cause a spreading cellulitis, or extend into t’,@ muscle causing
myonecrosism. Classical gas gangrene is associated with clinicajetock, leakage of
serosanguinous fluid, tissue necrosis and presence of gas in @ issues

e Fournier’s gangrene applies to the non-sporing anaerobeéc?hese are particularly
important causes of infection in the pelvic and scrota %as, and are common causes
of gangrene in ischaemic and diabetic limbs. They gf¥n occur in infections mixed with
Enterobacteriaceae, streptococci and C/Osz‘r/'d/'u&%ecies15

e Spontaneous gangrene occurs either with ‘s})parent relation to trauma or following
mild, non-penetrating trauma. It is most %monly seen in patients with colonic
carcinoma, leukaemia or neutropaeniaa®he main causative organisms are C,
pertringens and Clostridium Sepz‘/z

Actinomycosis V&

Actinomycosis is a chronic suppuragd@e infection characterised by abscess formation with the

production of "sulphur granules,@Mich mainly consist of micro-colonies of Actinomyces

species'®. Usual sites of infecig ﬁare around the jaw, chest or abdomen. Material should be
drained from these abscegﬁB 14 - Investigation of abscesses and post-operative wound and
deep-seated wound infgctbns) and biopsies taken. Biopsies may reveal the presence of
organisms. Most infe
actinomycetes fro
significance is

ns are due to Actinomyces israelii, Actinomycete-like-organisms and
1C7Ds are commonly seen in cervical smears where the clinical
tful™".

18,19

Necrotisin%ﬁsciitis

Necrot] @fasciitis is a serious, infrequently occurring infection primarily affecting the
subguaneous fat and superficial fascia of muscles and often the overlying soft tissues. It is

I d by the deep fascia. The infection spreads widely and rapidly due to the absence of
@ternal barriers in the fascia. The infection can be fatal in a very short time. Some cases occur
post-operatively or in patients with underlying clinical conditions such as malignancy. Some
authorities consider that it exists as two types. Type | is due to infection by a polymicrobial
mixture with aerobic and anaerobic organisms (group A streptococci, anaerobes, S. aureus and
members of the Enterobacteriaceaeg. Type Il (haemolytic streptococcal gangrene) is due to
infection with group A streptococci2 .

Bacteriology | B 17 | Issue no: dh+ | Issue date: dd.mm.yy <tab+enter> | Page: 10 of 23
UK Standards for Microbiology Investigations | Issued by the Standards Unit, Public Health England


http://www.hpa.org.uk/SMI/pdf/Bacteriology
http://www.hpa.org.uk/SMI/pdf/Bacteriology

Investigation of Tissues and Biopsies

Myositis21

Myositis is an inflammation of the muscle which may be caused by bacterial, fungal or parasitic
infection as well as non-infective conditions such as autoimmune disease or genetic disorders
etc. Localised infection is usually due to bacteria or fungi, whereas viral and parasitic infections
tend to be more diffuse. Necrotising myositis rapidly involves the entire muscle bed and may
spread to adjacent tissues. Both polymicrobial and unimicrobial forms may be seen.

Pyomyositis is a purulent infection of skeletal muscle and occurs more commonly in tropical
countries. It usually presents as a single abscess but multiple abscesses do occur. Most patients
have no underlying predisposing condition, previous trauma accounting for only 25% of casesn,
The majority of cases are due to S. gureus. More rarely, fungi and viruses may cause infecti@
in patients who are immunocompromised. .

&

Mycetoma22 2 QQ

Mycetoma occurs in people living in tropical and sub-tropical climates, usually fe&vlng a
puncture wound. The condition results from a chronic destructive process ing@ing the skin,
subcutaneous tissue, muscle and bone. Granulation tissue develops with nic inflammation
and fibrosis and is characterised by a draining sinus and the presence of @ranules. A mycetoma
can form anywhere in the body, but is more common in the lower %émities. Formation in
the foot is called "Madura foot".

Mycetomata are divided into 2 categories based on the aetiolg q agents involved;
actinomycetoma caused by aerobic actinomycetes and eunsy@etoma caused by mould. There
are at least twenty moulds that may cause this condltlon species involved are often
associated with distinct geographical areas. 0

Ninety five percent of the cases are caused by: 0«'
Eumycetoma: é

e Acremonium species Q?

o [eptosphaeria 5enegah&'/5

o Madurella grisea Oé

o M m ycez‘om@'a

J SCedospxﬁn (Pseudallescheria) apiospermunm.

. FM&@& aeta romeroi

. @}u/a‘r/'a species
O

éof. Jeanselmer

\

,&. P. verrucosa
Ac&&ﬁo’mycetoma:

oqy' e Actinomadura species

e Nocardia species
e Streptomyces species

e Maduralla species

Organisms are found in tissue sinuses as aggregates of filaments. These are called granules but
differ from the sulphur granules of actinomycosis in that they do not have the characteristic
clubbed peripheral fringe. Granules obtained directly from tissue will ensure the best cultural
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recovery of the causative organism because granules found in sinus discharge contain only
dead organisms. Surgical biopsy to obtain material for culture is important for diagnosis,
especially if sinus discharge is culture-negative for aerobic actinomycetes or is contaminated
by other bacteria.

Deep or disseminated fungal infections®*

Deep or disseminated fungal infection diagnosis may be assisted by examination of tissue
biopsies (eg of the lung, liver, skin and bone marrow, as indicated). Conditions such as
coccidiodomycosis, histoplasmosis, blastomycosis, and disseminated filamentous fungal
infections of the immunocompromised (eg invasive aspergillosis) may be diagnosed by this ny

means.
S

Traumatic inoculation é’

Traumatic inoculation from soil or plant sources can lead to infection with Nocat‘%%ecies or
fungi such as Sporothrix schenkii. Nocafd/a specres will grow on simple media at¥¥-37°C but
can take as long as 2-4 weeks to appear Accordrngly it is reasonable to @ong
incubation of cultures when investigating material from such cases. "6

Technical Information/Limitations oé‘

. I &
Specimen Containers

SMis use the term “CE marked leak proof container” to de dﬂge containers bearing the CE
marking used for the collection and transport of clinica @crmens The requirements for
specimen containers are given in the EU in vitro Dia ic Medical Devices Directive
(98/79/EC Annex 1 B 2.1) which states: “The de(%@ ust allow easy handling and, where
necessary, reduce as far as possible contamina of, and leakage from, the device during use
and, in the case of specimen receptacles, theQ®®¥k of contamination of the specimen. The
manufacturing processes must be apprcWe for these purposes”.

1  Specimen Collect‘p‘n Transport and Storage'*

1.1 Safety Consnderat;g?fs28 =9
Use aseptic technique. 4\7'

Collect specimens m@oprrate CE marked leak proof containers and transport specimens in
sealed plastic bags@

Compliance W%Cpostal and transport regulations is essential.

o . -
1.2 Pst'aevmg Optimal Conditions

1 2,Q'T|me between specimen collection and processrng
ct specimens before antimicrobial therapy where possrble

oSpecrmens should be transported and processed as soon as possrble40.
Delays over 24hr are undesirable, storage at 25°C is preferable to refrigeration41

The volume of the specimen influences the transport time that is acceptable. Larger pieces of
tissue maintain the viability of anaerobes for longer™.
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Investigation of Tissues and Biopsies

1.2.2 Special considerations to minimise deterioration
If specimen is small, place it in sterile water to prevent desiccation.

Note: Specimens received in formol-saline are not suitable for culture.

Note: Ensure that the retention and disposal of tissues complies with the Human Tissue Act
2004.

1.3 Correct Specimen Type and Method of Collection

A medical practitioner will collect the specimen.

&
Collect specimens other than swabs into appropriate CE marked leak proof containers anq,bo"
place in sealed plastic bags. Qg.

1.4 Adequate Quantity and Appropriate Number of Specimens 6“0

The specimen should, ideally, be large enough to carry out all microscopy prepggtions and
cultures. %

Minimum specimen size will depend on the number of investigations riqu'ésted.
Numbers and frequency of specimen collection are dependent on Q'f?cal condition of patient.

()
2 Specimen Processing ' R
">
2.1 Safety Considerations*®>° @0‘\
Containment Level 2. &4\
Laboratory procedures that give rise to infectio @Qérosols must be conducted in a
microbiological safety cabinet’". O$

Where Hazard Group 3 organisms eg V, @efcu/os/s, Brucella abortus, Histoplasma
capsulatum, Coccidioides species, Bla yces dermatitidis, Paracoccidioides brasiliensis,
Penicillium marneffei, CladophialopiesYa species, Fonsecea species and Rarmichlordium
mackenziej are suspected, all sp ens must be processed in a microbiological safety cabinet
under full containment level %&nditions.

Specimen from brain absggg¥es or from any site in a patient with a travel history to Africa, Asia,
America or the Middle @&st (to cover R. mackenzei), must be processed in a microbiological
safety cabinet unde containment level 3 conditions.

Grinding and hoa) enisation of all specimens must be undertaken in a microbiological safety
cabinet.

Wherever@ssible, the use of sterile scissors is recommended in preference to a scalpel blade.
Specirrj@n containers must also be placed in a suitable holder.
R $to current guidance on the safe handling of all organisms documented in this SMI.

Q'he above guidance should be supplemented with local COSHH and risk assessments.

2.2 Test Selection

Select a representative portion of specimen for appropriate procedures such as culture for
fungi (B 39 - Investigation of dermatological specimens for superficial mycoses), Legionella (B
47 - Investigation of specimens for Legionella species) and Mycobacteriurmn species (B 40 -
Investigation of specimens for Mycobacterium species), and examination for parasites (B 31 -
Investigation of specimens other than blood for parasites) depending on clinical details.
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Investigation of Tissues and Biopsies

If there is insufficient specimen for all investigations, they should be prioritised according to
clinical indications after consultation with a medical microbiologist.

2.3 Appearance
N/A

2.4 Microscopy
See TP 39 - Staining procedures.

2.4.1 Standard 0(’-’

N/A YV
&

2.4.2 Supplementary é&

For all specimens except gastric biopsies for H. pylori. B 55 - Investigation of qagﬁt biopsies

for Helicobacter pylon. eo

Homogenised specimens N"

(See Section 2.5.1 for method of homogenisation). 9‘

Place one drop of specimen on to a clean microscope slide Withéﬁerile pipette.
Spread this with a sterile loop to make a thin smear for Gram,stgl'ning.
Non-homogenised specimens é

Prepare a touch preparation - use sterile forceps to pieces of specimen, touch the sides
of one or more pieces of the specimen to a clean gi¥roscope slide for Gram staining. Group
the touch preparations together for easier exar‘g%tion. This sample should not be used for

culture. o

Other &Q,o

Microscopy for fungi (B 39 - Investiqg@ﬁ of dermatological specimens for superficial
mycoses), Legionella (B 47 - Invest@ation of specimens for Legionella species) and

Mycobacterium species (B 40 -g'pestiqation of specimens for Mycobacterium species), H.
pylori (B 55 - Investigation of @astric biopsies for Helicobacter pylori) and parasites (B 31 -
Investigation of specime er than blood for parasites).

&
2.5 Culture a&g}}westigation

2.5.1 Pre-trsﬁ?ment

Standard Q
r \9

Grind oﬁ%mogenise specimen with, as appropriate, a sterile tissue grinder (Ballotini beads), a
sterjg Scalpel or (preferably) sterile scissors and petri dish. The addition of a small volume
roximately 0.5mL) of sterile, filtered water, saline, peptone or broth will aid the
Q mogenisation process.

All grinding or homogenisation must be performed in a Class 1 exhaust protective cabinet.
Supplementary

Fungi (B 39 - Investigation of dermatological specimens for superficial mycoses), Legionella (B
47 - Investigation of specimens for Legionella species) and Mycobacteriurm species (B 40 -
Investigation of specimens for Mycobacterium species) and parasites (B 31 - Investigation of
specimens other than blood for parasites).
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2.5.2 Specimen processing
Homogenised specimens

Inoculate each agar plate and enrichment broth with homogenised or ground specimen (see
Q 5 - Inoculation of culture media for bacteriology).

For the isolation of individual colonies, spread inoculum with a sterile loop.

Note: SurgicallX obtained specimens for fungal culture should be cut (finely sliced) rather than
homogenised2 .

Non-homogenised specimens (b

N
Inoculate each agar plate with the cut pieces of tissue (see Q 5 — Inoculation of culture@‘e‘dia
for bacteriology). &

Q
For the isolation of individual colonies, spread inoculum with a sterile loop. Aq,@
(&
6\3
N
9&
Oo
O
,bv
YV
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2.5.3 Culture media, conditions and organisms

Investigation of Tissues and Biopsies

Clinical details/ Standard media Incubation Cultures Target
diti read organism(s)
conditions Temp | Atmos Time
°C
Blood agar 35-37 5-10% CO, | 40-48hr | daily
CLED/ 35-37 | Air 18-24hr | >16hr
MacConkey agar
ND
Fastidious 35-37 Anaerobic 5d >40hr and Q
anaerobe agar ats5d Q:"
and fastidious &
All samples anaerobe agar & organism
P with neomycin 4?, 9
Fastidious 35-37 | Air Sdays | NJA eo
anaerobe broth )
then subcultured 'K
at >40hr to
above medla 35-37 | Asabove As ab As Above
(excluding K\
MacConkey agar
y agar) Aiv.
For these situations, add the following:
Clinical details/ Supplementary Inc@ Cultures Target
conditions media Temp ? 3 — read organism(s)
¢ O
Neomycin 35 pé Anaerobic 5d >40hr and | Anaerobes
fastidious & at5d
If microscopy suggestive | anaerobe agar ‘V&
of mixed infection with )
metronidaz%@
disc 5ug Ié)
Bloo ér 35-37 Anaerobic 10d >40hr, at 7 | Actinomyces
su mented dand 10d | species
Actinomycosis
etronidazole
o@ and nalidiic acid
>~
Immunocompro@fd, Sabouraud’s agar | 35-37 | Air 40-48hr | >40nr** Yeasts
or suspectedf\g I and Moulds
infection 25-30
&
L4
Q&

&
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2.5.3 Culture media, conditions and organisms (continued):

Clinical details/ Supplementary Incubation Cultures Target organism(s)
-, media read
conditions Temp | Atmos | Time
°C
For these situations, add the following:
Mycetoma Lowenstein- 35-37 | Air up to 28d | every 3-4 | Aerobic Actinomycetes
. Jensen slope / days species
Nocardiosis Blood agar o
N2
Optional media: q,o
When clinical Staphylococci/ 35-37 | Air 40-48hr* | daily S. aureus
details or when Streptococci St t@
microscopy selective agar rep s
suggestive of mixed
infection be

Other organisms for consideration - Fungi (B 39 - Investigation of dermatological speanw’n‘s for superficial

Investigation of specimens for Legionella species)),

parasites).

mycoses), H. pylori (B 55 - Investigation of gastric biopsies for Helicobacter py/%e//a species (B 47 -

specimens for Mycobacterium species and parasites(B 31 - Investigation of speA"’

cies (B 40 - Investigation of
ns other than blood for

Listeria species, Mycobacteriu

v'

incubator/cabinet until day 5.

*incubation may be extended to 5 days. In such cases plates should be@gﬂ at >40hr and left in the

Agents of exotic imported mycoses eg Hlstop/asma capsulatu,
humidification of incubators will be necessary”

y take up to 8 weeks to grow; adequate

&

2.6 Identification

oe

Refer to individual SMIs for organism |daﬁgﬂcatlon

2.6.1 Minimum level of ide

|cat|on in the laboratory

06

&

Actinomycetes

genus level
ID 10 -

Identification of aerobic Actinomycetes species

D15 -

Identification of anaerobic Actinomycetes species

3
&

o

Anaerobes

"anaerobes" level

D8 -

Identification of CJostridium species

O
B-haemolytic g%eﬁococci
N\

Lancefield group level

Coaqulaseﬁjggative staphylococci

“coagulase-negative" level

Ente@acteriaceae
H

"coliforms" level

ﬁjdomonads

"pseudomonads" level

S. aureus

species level

S. anginosus group

S. anginosus group level

Yeast species level
Mould species level
Legionella species species level
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B 47 - Investigation of specimens for Legionella species

Mycobacterium species species level

B 40 - Investigation of specimens for Mycobacterium species

Parasites species level

B 31 - Investigation of specimens other than blood for parasites

2.7 Antimicrobial Susceptibility Testing

Refer to British Society for Antimicrobial Chemotherapy (BSAC) guidelines. 0,(5
. 2

2.8 Referral to Reference Laboratories 0@

Contact appropriate reference laboratory for information on the tests available, turg\ound

times, transport procedure and any other requirements for sample submission. g mation

regarding specialist and reference laboratories is available via the following Wéml es:

HPA - Specialist and Reference Microbiology Tests and Services ()

Health Protection Scotland — Reference Laboratories &’

Belfast Health and Social Care Trust — Laboratory and Mortuary Services 0\3

Organisms with unusual or unexpected resistance and whenev ‘?nere is a laboratory or
clinical problem, or anomaly that requires elucidation, shouh{be sent to the appropriate
reference laboratory. é

Presumptive Leishmania species should be sent to tQQ@ference laboratory for confirmation.

2.9 Referral for Outbreak Investigati‘gé'

N/A (o)
S
: A
3 Reporting Proced%@
3.1 Microscopy C,Oé
Gram stain vg’

Report on WBCs and ognisms detected.

Microscopy for fun@«feg/bne//a (B 47 - Investigation of specimens for Legionella species),
Mycobacteriurm ga&Cies (B 40 - Investigation of specimens for Mycobacterium species),

H. pylori (B 52 vestigation of gastric biopsies for Helicobacter pylori) and parasites (B 31 -
Investigati@ f specimens other than blood for parasites).

\3
3.1 .1’mcroscopy reporting time
Ur@t microscopy results to be telephoned or sent electronically.

oﬁtten report, 16-72hr.
3.2 Culture

Report clinically significant organisms isolated, or
Report other growth with appropriate comment, eg No significant growth, or
Report absence of growth.

Also, report results of supplementary investigations.
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3.2.17 Culture reporting time
Clinically urgent culture results to be telephoned or sent electronically.

Written report, 16-72hr stating, if appropriate, that a further report will be issued.
Supplementary investigations:

Fungi (B 39 - Investigation of dermatological specimens for superficial mycoses), Legionella (B
47 - Investigation of specimens for Legionella species), Mycobacterium species (B 40 -
Investigation of specimens for Mycobacterium species) and parasites (B 31 - Investigation of
specimens other than blood for parasites).

D
N
3.3 Antimicrobial Susceptibility Testing Q."b
Report susceptibilities as clinically indicated. Prudent use of antimicrobials accordin @ocal
and national protocols is recommended. 0&
Q)
- . 45,46 O
4  Notification to PHE &
N'

The Health Protection (Notification) regulations 2010 require diagnosi& [aboratories to notify
PHE when they identify the causative agents that are listed in Sche&)%Z of the Regulations.
Notifications must be provided in writing, on paper or electronicady, within seven days. Urgent
cases should be notified orally and as soon as possible, reco ded within 24 hours. These
should be followed up by written notification within seven d¥ys.

For the purposes of the Notification Regulations, the r
local PHE Health Protection Team. If a case has alre een notified by a registered medical
practitioner, the diagnostic laboratory is still requige’ to notify the case if they identify any
evidence of an infection caused by a notifiabl sative agent.

Notification under the Health Protection (!\Qt%cation) Regulations 2010 does not replace
voluntary reporting to PHE. The vast ma&«ﬁy of NHS laboratories voluntarily report a wide
range of laboratory diagnoses of cau@ﬂ/e agents to PHE and many PHE Health Protection
Teams have agreements with Ioca@)oratories for urgent reporting of some infections. This
should continue. C’O

Note: The Health Protectiopg¥®gislation Guidance (2010) includes reporting of HIV & STls,
HCAIs and CJD under ‘N%t&ation Duties of Registered Medical Practitioners’: it is not noted
under ‘Notification DuQe of Diagnostic Laboratories’.

Other arrangeme@xist in Scotland*” and Wales™.

00

Q
o
&
Q‘

&

ent of laboratory notifications is the
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Appendix: Investigation of Tissues and Biopsies Flowchart

Investigation of Tissues and Biopsies

( Grind or homogenise specimen )

v

For all samples

if clinicglly indicated

v

v

v

Optional media

Y

if microscopy
suggestive of mixed

D
K
N

AJinomycosis
hi%d

Immunocompromised
or suspected fungal

Mycetoma
Norcardiosis

Dirty sites or when
microscopy suggestive

ID 25

Q&
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infection infection of mixed infection
>
\ J y Y A\ 4 v < A 4 A4 A 4 v
Fastidious Blood agar
anaerobe agar and - Neomycin f@us .
CLED / ™ Fastid i
Blood agar MacCoar]'ngll(ir Fastidious anazfolbtlaolgfoth anaerob with suptpler_ner(;teld an Sabouraud’s agar LJ slope / Blood agar | | Staph/Strep selective
Y anaerobe with met@¥azole metronizadole an agar
neomycin agar é nalidixic acid
A4 v \ 4 \ 4 Qg A 4 A 4 L\ 4 4 4
Incubate at Incubate at In:;:;%a;tfcat Incubate at ‘V& Incubate at 35-37°C
-37° -37° ) Air
5?;%5/’70% 35:.7 c Anaerobic 35-37°C 0 40-48 hr
-10% CO, ir 54 Arr &P Incubate at 35-37°C | | Incubate at 35-37°C ) . .
40-48 hr 18-24 hr X X Incubation may be Incubate at 35-37°C Incubate at 35-37°C
i Read at 2 40 hr 5 Anaerobic Anaerobic extended to 5 d Air Air
Read daily Read at> 18 hr and at 5 d 54 10d .
In these cases plates Upto28d 40-48 hr
Read at 2 40 hr and Read at 240 hrand .
9 at5d at7dand 10d should be read at Read every 3-4 d Read daily
Y 240 hr and left in the
Subculture at |ncub$_¢|)rd/acasbmet
e& >40 hr until day
W«
\ 4 o A\ 4
) o Anaerobes S. aureus
Any organ? ID8 Actinomyces s Yeats Anaerobic D7
Refer\@) ID 14 Y P Moulds Actinomycetes Streptococci

ID 4




Investigation of Tissues and Biopsies

References

1. European Parliament. UK Standards for Microbiology Investigations (SMIs) use the term "CE marked leak proof
container" to describe containers bearing the CE marking used for the collection and transport of clinical
specimens. The requirements for specimen containers are given in the EU in vitro Diagnostic Medical Devices
Directive (98/79/EC Annex 1 B 2.1) which states: "The design must allow easy handling and, where necessary,
reduce as far as possible contamination of, and leakage from, the device during use and, in the case of
specimen receptacles, the risk of contamination of the specimen. The manufacturing processes must be
appropriate for these purposes".

2. Official Journal of the European Communities. Directive 98/79/EC of the European Parliament and of the N{b
Council of 27 October 1998 on /n vitro diagnostic medical devices. 7-12-1998. p. 1-37. °

3. Buckels JA, Fielding JW, Black J, Ashton F, Slaney G. Significance of positive bacterial cultures fro éﬁc
aneurysm contents. Br J Surg 1985;72:440-2. &

4. Meermans G, Haddad FS. Is there a role for tissue biopsy in the diagnosis of periprosthetéefectlon'? Clin
Orthop Relat Res 2010;468:1410-7. o)
N

5. Jernigan JA, Farr BM. Incubation period and sources of exposure for cutaneous M‘cobactenum marinum
infection: case report and review of the literature. Clin Infect Dis 2000;31: 433

6. Manhire A, Charig M, Clelland C, Gleeson F, Miller R, Moss H, et al. Guide§ for radiologically guided lung
biopsy. Thorax 2003;58:920-36. Q:b

7. Dandapat MC, Mishra BM, Dash SP, Kar PK. Peripheral lymph no berculosis: a review of 80 cases. BrJ Surg
1990;77:911-2. $

A
8. Schuchat A, Swaminathan B, Broome CV. Epidemiolog&human listeriosis. Clin Microbiol Rev 1991;4:169-

83. e

9. Mylonakis E, Paliou M, Hohmann EL, Calderwo &@B Wing EJ. Listeriosis during pregnancy: a case series and
review of 222 cases. Medicine (Baltimore) 81:260-9.

10. Gunderson CG. Cellulitis: definition, e§ gy, and clinical features. Am J Med 2011;124:1113-22.

11. Anaya DA, Dellinger EP. NecrotiziGa soft-tissue infection: diagnosis and management. Clin Infect Dis
2007;44:705-10. >

12. Sawyer MD, Dunn DL.gep soft-tissue infections. Curr Opinion Infect Dis 1991;4:649-54.

13. Voros D, Pissiotis Q'organtas D, Katsaragakis S, Antoniou S, Papadimitriou J. Role of early and extensive
surgery in the ment of severe necrotizing soft tissue infection. BrJ Surg 1993;80:1190-1.

14. ngstonngal DV. Current hypotheses on synergistic microbial gangrene. Br J Surg 1990;77:260-4.

15. Saﬂ&g M, Stamatakos M, Mouzopoulos G, Diab A, Kontzoglou K, Papachristodoulou A. Fournier's gangrene:
%KES and it is still lethal. Int Urol Nephrol 2006;38:653-7.

Q?Dylewskl J, Drummond R, Rowen J. A case of Clostridium septicum spontaneous gas gangrene. CIEM
2007;9:133-5.

17. Walsh MY, Thornton CM, Hutchinson S, Burrows D. Cutaneous actinomycosis. Br J Dermatol 1992;127:41-2.
18. Rekha A, Ravi A. A retrospective study of necrotising fasciitis. Int J Low Extrem Wounds 2003;2:46-9.
19. Puvanendran R, Huey JC, Pasupathy S. Necrotizing fasciitis. Can Fam Physician 2009;55:981-7.

20. Gabillot-Carre M, Roujeau JC. Acute bacterial skin infections and cellulitis. Curr Opin Infect Dis 2007;20:118-
23.

Bacteriology | B 17 | Issue no: dh+ | Issue date: dd.mm.yy <tab+enter> | Page: 21 of 23
UK Standards for Microbiology Investigations | Issued by the Standards Unit, Public Health England



Investigation of Tissues and Biopsies
21. Crum-Cianflone NF. Bacterial, fungal, parasitic, and viral myositis. Clin Microbiol Rev 2008;21:473-94.
22. Lichon V, Khachemoune A. Mycetoma : a review. Am J Clin Dermatol 2006;7:315-21.
23. Welsh O, Vera-Cabrera L, Salinas-Carmona MC. Mycetoma. Clin Dermatol 2007;25:195-202.
24. Revankar SG, Sutton DA. Melanized fungi in human disease. Clin Microbiol Rev 2010;23:884-928.

25. Rattanavong S, Vongthongchit S, Bounphamala K, Vongphakdy P, Gubler J, Mayxay M, et al. Actinomycetoma
in SE Asia: the first case from Laos and a review of the literature. BMC Infect Dis 2012;12:349.

26. Philpott-Howard J. Update on human nocardiosis. Rev Med Microbiol 1993;4:207-14. °<b
27. McNeil MM, Brown JM. The medically important aerobic actinomycetes: epidemiology and microbi%@y‘.vdin
Micobiol Rev 1994;7:357-417. 0

28. Advisory Committee on Dangerous Pathogens. The Approved List of Biological Agents. Her b@sty's
Stationery Office. Norwich. 2004. p. 1-21. eO

29. Centers for Disease Control and Prevention. Guidelines for Safe Work Practices in Huﬁ&] and Animal Medical
Diagnostic Laboratories. MMWR Surveill Summ 2012;61:1-102. & ¢

30. Advisory Committee on Dangerous Pathogens. Infections at work: Controll'@)he risks. Her Majesty's
Stationery Office. 2003.
v'

31. Advisory Committee on Dangerous Pathogens. Biological agents: !\/&ging the risks in laboratories and
healthcare premises. Health and Safety Executive. 2005. 0

32. Health and Safety Executive. Control of Substances Hazar to Health Regulations. The Control of
Substances Hazardous to Health Regulations 2002. 5t Y HSE Books; 2002.

33. Health and Safety Executive. Five Steps to Risk As@\ment: A Step by Step Guide to a Safer and Healthier
Workplace. HSE Books. 2002. Q'o

34. Health and Safety Executive. A Guide to@ssessment Requirements: Common Provisions in Health and
Safety Law. HSE Books. 2002. ég

35. British Standards Institution (BSI). N12469 - Biotechnology - performance criteria for microbiological
safety cabinets. 2000. &

\2

36. British Standards Institu@Qn BSI). BS 5726 - Microbiological safety cabinets. Part 2: Recommendations for
information to be ex@wged between purchaser, vendor and installer and recommendations for installation.

1992. o&

37. British Stand&lnstitution (BSI). BS 5726 - Microbiological safety cabinets. Part 4: Recommendations for
selection, Q¥ and maintenance. 1992.
&
38. Hea@ervices Advisory Committee. Safe Working and the Prevention of Infection in Clinical Laboratories and
2milar Facilities. HSE Books. 2003.

éyQDepartment for transport. Transport of Infectious Substances, 2011 Revision 5. 2011,

40. Introduction to microbiology. Part 1: The role of the microbiology laboratory in the diagnosis of infectious
diseases: Guidelines to practice and management. In: Koneman EW, Allen SD, Janda WM, Schreckenberger
PC, Winn W], editors. Color Atlas and Textbook of Diagnostic Microbiology. 5th ed. Philadelphia: Lippincott,
Williams and Wilkins; 1997. p. 69-120.

47. Thompson R, Miller J. Specimen collection, transport, and processing: bacteriology. In: Forbes BA, Sahm DF,
Weissfeld AS, editors. Manual of Clinical Microbiology. 8th ed. Washington, D.C: American Society for
Microbiology; 2003. p. 286-330.

Bacteriology | B 17 | Issue no: dh+ | Issue date: dd.mm.yy <tab+enter> | Page: 22 of 23
UK Standards for Microbiology Investigations | Issued by the Standards Unit, Public Health England



Investigation of Tissues and Biopsies

42. Holden J. Collection and transport of clinical specimens for anaerobic culture. In: Isenberg HD, editor. Clinical
Microbiology Procedures Handbook.Vol 1. Washington D.C.: American Society for Microbiology; 1992. p.
2.2.1-7.

43. Bosshard PP. Incubation of fungal cultures: how long is long enough? Mycoses 2011;54:€539-e545.

44. Morris AJ, Byrne TC, Madden JF, Reller LB. Duration of incubation of fungal cultures. J Clin Microbiol
1996;34:1583-5.

45. Health Protection Agency. Laboratory Reporting to the Health Protection Agency: Guide for Diagnostic
Laboratories. 2010.

46. Department of Health. Health Protection Legislation (England) Guidance. 2010. p. 1-112. “9
47. Scottish Government. Public Health (Scotland) Act. 2008. Q

48. The Welsh Assembly Government. Health Protection Legislation (Wales) Guidance. 2010. 4@

Bacteriology | B 17 | Issue no: dh+ | Issue date: dd.mm.yy <tab+enter> | Page: 23 of 23
UK Standards for Microbiology Investigations | Issued by the Standards Unit, Public Health England



	Contents
	Amendment Table
	Scope of Document
	Introduction
	Technical Information/Limitations
	1 Specimen Collection, Transport and Storage
	2 Specimen Processing
	3 Reporting Procedure
	4 Notification to PHE
	Appendix: Investigation of Tissues and Biopsies Flowchart
	References



