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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. 4/12.03.14
Issue no. discarded. 21

Insert Issue no. 2.2
Section(s) involved Amendment

Whole document.

Document has been trai sfer =d tc = 1ew template
to reflect the Health Prote stion'." gency’s transition
to Public Health Ei._'and.

Front page ha peen redes.yned.

Status page I, s ,een r2named as Scope and
Purpose ar. ' up. ates as appropriate.

Profe. sior .27\ logos have been reviewed and
updatea

< andard safety and notification references have
b’ en reviewed and updated.

Scientific content remains unchanged.

Amendment No/'Jate. 3/21.10.11
Issue no. dicrara 4. 2

Insert < o no.— y 2.1
SeCtiL_‘(S) avolved Amendment

V. "ole do' ument.

Document presented in a new format.

Refereiices.

Some references updated.
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UK Standards for Microbiology Investigations™
Scope and Purpose

Users of SMIs

e SMis 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 aids‘he
electronic ordering of appropriate tests.

e SMIs provide commissioners of healthcare services with the Lppicric teness
and standard of microbiology investigations they should b« seeking as Jart of
the clinical and public health care package for their popui. tior.

Background to SMis

SMIs comprise a collection of recommended algorithms and »roceuures covering all
stages of the investigative process in microbiology“-om . > b 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 \ =tan. 4. ocuments containing advice
on the investigation of specific diseases and i -~<tions. 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 a<say alidation.

Standardisation of the diagnos ‘= r.uceoC through the application of SMIs helps to
assure the equivalence o investi. ation strategies in different laboratories across the
UK and is essential for wublic nealtr, surveillance, research and development activities.

Equal Partner—.ip "Vo. ' .19

SMils are develc, ed in ec Jal partnership with PHE, NHS, Royal College of
Pathologists < »d p. xfes<.onal societies.

The list< ~ particiL »ting societies may be found at

http:/” ww “pa.org.uk/SMI/Partnerships. Inclusion of a logo in an SMI indicates
participc “ion £ the society in equal partnership and support for the objectives and

L ncess 0 oreparing SMIs. Nominees of professional societies are members of the
Stec ming 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.

SMils 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.

SMils 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. SMls
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: i1ate quan™
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 Mora. 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 SM!-will b : robc =~ and meet the needs of the
user. An opportunity is given to membei. of #'.C° - ="lic to contribute to consultations
through our open access website.

Information Governance and Zquality

PHE is a Caldicott compliant o\ :27.isauu... 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: conaidions.

The development =7 2MlIs  re s.oject to PHE Equality objectives

http://www.hpa < .g.uk/w bc/i.PAwebFile/HPAweb C/1317133470313. The SMI
Working Gro:ips - re com nitted to achieving the equality objectives by effective
consultation w. " mcmbkrs 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.Nisati’ 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.

SMils are Crown copyright which should be acknowledged where appropriate.
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Suggested Citation for this Document
Public Health England. (2014). Identification of Shigella species. UK Standards for
Microbiology Investigations. ID 20 Issue 2.2. http://www.hpa.org.uk/SMI/pdf.
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Scope of Document

This SMI describes the identification of Shigella species with particular reference to
isolation from faeces.

This SMI should be used in conjunction with other SMis.

Introduction

Taxonomy

The genus Shigella belongs to the family Enterobacteriaceae and consist. ¢ fou
species; Shigella dysenteriae, Shigella flexneri, Shigella boydii, and Shigeli. sor. .
Each of the species, with the exception of S. sonnei, is subdivided 'y seiitvy 2.

Characteristics

Shigella species are small Gram negative rods. They prod::ce ink «nleties on XLD
medium and colourless colonies on DCA. Shigella species . re fa ltauve anaerobes,
are non-motile, oxidase negative, urease negative, d=.not de ~arboxylate lysine, and
all except S. dysenteriae type 1 are catalase posit# &' T1i&sn wcies may be
differentiated by biochemical tests and serology .t the’ lipopoiysaccharides?. The
majority of Shigella species, except S. flexneri b, ar ., S. koydii 13 and 14, ferment
sugars without gas production. S. boydii, S “nei anc 5. sonnei, with a few
exceptions, ferment mannitol; S. dysents.1ae ¢ bes nc.. S. sonnei, and S. dysenteriae
type 1 are the only species that are ONF . r Usitive. S. boydii 13 are Ornithine positive,
and some may be ONPG positive.

Shigella species are highly infe uave. The infective dose is particularly low with
S. dysenteriae, which may rey, tire < = ":»=as 10-100 organisms to cause infection?.

Principles of Ident’",cat’ >n

Isolates from primarv cui. * ¢ areuentified by colonial appearance, biochemical tests
and serology (ag~.dtinc “ion 'y specific antisera). Plesiomonas shigelloides cross
reacts with S. s. nnei ant. era. If confirmation of identification is required, isolates
should be se. t to . ~e Re’ :rence Laboratory. All identification tests should ideally be
performed from ~on-. - .ective agar.

Tecinical Information/Limitations

N/;
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1 Safety Considerations®™

Most Shigella species are in Hazard Group 2. An important exception is Shigella
dysenteriae type 1. All work on Shigella dysenteriae type 1 must be performed under
Containment level 3 conditions.

Shigella dysenteriae type 1 causes severe and sometimes fatal disease.

Laboratory acquired infections have been reported. Low numbers of Shigella species
are required for an infective dose?.

Refer to current guidance on the safe handling of all Hazard Group 2 organism.
documented in this SMI.

Laboratory procedures that give rise to infectious aerosols must be ~oi,.ictt 4 in a
microbiological safety cabinet.

The above guidance should be supplemented with local COSHF, ar . risk
assessments.

Compliance with postal and transport regulations is essentic .

2 Target Organisms

Genus Shigella
All species cause human infections

Shigella dysenteriae (15 serotypes)

Shigella boydii (20 serotypes)

Shigella flexneri (6 serotypes< thich' =~n be sub-divided into sub-serotypes)
Shigella sonnei (1 serotyr 2, 2 va. ants-rough and smooth)

3 Identificatic

3.1 Microsc oic A pearance
N/A

3.2 Pri.nary isolation Media
XLD age incc hated in air at 35-37°C for 18—-24hr

DC \ incuk ited in air at 35-37°C for 18-24hr

3.3 Colonial Appearance

Shigella species on XLD agar produce 1-2mm diameter red colonies (no black centre).
Colonies on DCA are colourless (S. sonnei may form pale pink colonies because of
late lactose fermentation).
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3.4 Test Procedures

3.4.1 Agglutination

Agglutination with shigella antiserum (not all the serotypes are contained in polyvalent
antisera).

3.4.2 Biochemical tests
Urease Test (TP 36 - Urease Test)

Shigella species do not produce urease
Oxidase Test (optional) (TP_26 - Oxidase Test)
Shigella species are oxidase negative

Commercial identification kit
In house identification kit

3.5 Further Identification
N/A

3.6 Storage and Referral

If required, save the pure isolate on a nutrient ag v ,iope “or referral to the Reference
Laboratory.
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4 ldentification of Shigella species

Clinical specimen
Primary isolation plate

XLD agar-red colonies

DCA-colourless colonies

Y

| CLED purity plate |

v

Oxidase test

An oxidase test will distinguish between the organisms
S. sonnei (oxidase neg) & P. shigelloides (oxidase pos)

Lo

Gel

neral agglutinations

Urease
(37°C for up to 4 hr in air)

Pure culture

Positive
/

| Biochen. ~ltests I(—

M A.to\

Y

Mannitol
positive

Pure culture

Specific agglutinations

Polyve nt I

S. dysenteric

S. sonnei

S. flexneri Polyvalent

(1-6,x,y)

Negative

S. boydii Polyvalent
Not all serotypes are contained
in polyvalent antisera
(1-6, 7-11, 12-15)

Positive

Positive

Positive

Further identification if clinically
indicated. Commercial identification
kits or other biochemical identification
or send to the Reference Laboratory.
If required save the pure isolate on
an agar slope.

7y

The flow chart is for guidance only.
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5 Reporting

5.1 Presumptive ldentification

If appropriate growth characteristics, colonial appearance, urease and serology results
are demonstrated.

5.2 Confirmation of Identification

Further biochemical tests and/or molecular methods and/or reference laboratory
report.

5.3 Medical Microbiologist

Inform the medical microbiologist of presumptive or confirmed Shig~!la « rse. teriae O1
isolates, according to local protocols.

The medical microbiologist should also be informed of a presumc 1 confrmed
Shigella species if the request card bears relevant informa‘*ior,, 2g:

e enterocolitis, dysentery (especially if complicated by \ aemc tic-uraemic
syndrome)

e neurological dysfunction or confusional st.ies
e history of recent foreign travel or laborator, <vork

e food-poisoning

investigations of outbreak situationc
Follow local protocols for reportir, > cliniciar.

54 CCDC
Refer to local Memorans um of Uri=rstanding.

5.5 Public He='+h L ‘gla”.d®
Refer to current juidelin s or. CDSC and COSURYV reporting.

5.6 Infecti>n r .ol Team

Inform ti =“2<tic. > control team of presumed or confirmed isolates of Shigella
Specic .

b Re‘errals

6.1 Reference Laboratory

Contact appropriate devolved nation reference laboratory for information on the tests
available, turn around times, transport procedure and any other requirements for
sample submission:

Gastrointestinal Infections Reference Unit
Microbiology Services

Public Health England

61 Colindale Avenue
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London
NW9 5EQ

Contact PHE’s main switchboard: Tel. +44 (0) 20 8200 4400

England and Wales
http://www.hpa.org.uk/webw/HPAweb&Page&HPAwebAutoListName/Page/11583134
343707?p=1158313434370

Scotland

http://www.hps.scot.nhs.uk/reflab/index.aspx

Northern Ireland
http://www.belfasttrust.hscni.net/Laboratory-MortuaryServices.htm

7 Notification to PHE*>** or Equivalent'in the
Devolved Administrations®*?°

The Health Protection (Notification) regulations 2010 require diag: astic laboratories to
notify Public Health England (PHE) when they identify "2 ca. sative agents that are
listed in Schedule 2 of the Regulations. Notificatic'.s must Lo rovided in writing, on
paper or electronically, within seven days. Urge it cas s should be notified orally and
as soon as possible, recommended within 24 hoc =. The = should be followed up by
written notification within seven days.

For the purposes of the Notification Regc'ati«.i5, .. > recipient of laboratory
notifications is the local PHE Health Protec. .n Team. If a case has already been
notified by a registered medical " titioner, ti.2 diagnostic laboratory is still required
to notify the case if they identif, any: :vidence of an infection caused by a notifiable
causative agent.

Notification under the H< alth Prote tion (Notification) Regulations 2010 does not
replace voluntary repor. 2o/ PHFE. The vast majority of NHS laboratories voluntarily
report a wide rang~ “!abc -ator, diagnoses of causative agents to PHE and many
PHE Health pro*_ction 1 »an.~ have agreements with local laboratories for urgent
reporting of somc infectic 1s. This should continue.

Note: The Hea. 1 Pi < Ction Legislation Guidance (2010) includes reporting of Human
Immuno. -..cinney Virus (HIV) & Sexually Transmitted Infections (STls), Healthcare
Assoc ~ted 'nfections (HCAIs) and Creutzfeldt—Jakob disease (CJD) under

‘Notifica. an L ties of Registered Medical Practitioners’: it is not noted under

‘N tificatio Duties of Diagnostic Laboratories’.

Othe: n=angements exist in Scotland®??*, Wales?* and Northern Ireland®.
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