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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. 4/11.03.14

Issue no. discarded. 2.1

Insert Issue no. 2.2 \ & |
Section(s) involved Amendment >

Document has been transi. *rea 2 a r 2w template
to reflect the Health Prou :ctic.  Age .cy’s transition
to Public Health England.

Front page has' een rc'2s Jned.

Status page :as b<en renamed as Scope and
Whole document. Purpose And u, .ated.<.s appropriate.

Professione body Jgos have been reviewed and
update 1.

Standard . afety and notification references have
by 2n reviewed and updated.

siern...IC content remains unchanged.

Amendment No/D+ 3/21.10.11

Issue no. disca. led. ) 2

Insert Issue n(,— 2.1

Sect an(L) invaved Amendment

"Vhole dEment. Document presented in a new format.
_Ren anc s, Some references updated.
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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 investigar an of
infection in their patients, as well as providing information that aids >
electronic ordering of appropriate tests.

e SMis provide commissioners of healthcare services with the apprc, ric ‘eness
and standard of microbiology investigations they should k. see'ing as part of
the clinical and public health care package for their poouic fior..

Background to SMis

SMis comprise a collection of recommended algorith:2s and' yroceuures covering all
stages of the investigative process in microbiology.rom u.2:11 2-analytical (clinical
syndrome) stage to the analytical (laboratory tes.ng) 7nd post analytical (result
interpretation and reporting) stages.

Syndromic algorithms are supported by rure « 2tailc 1-.ocuments containing advice
on the investigation of specific diseases nd ' “=2tians. Guidance notes cover the
clinical background, differential diagnosis, . 1d appropriate investigation of particular
clinical conditions. Quality guidana~.notes de <ribe laboratory processes which
underpin quality, for example 2.say alidation.

Standardisation of the diapn0s. >+ 10cess through the application of SMIs helps to
assure the equivalence 7 Investig ~tion strategies in different laboratories across the
UK and is essential foi" ~ubli© nealth surveillance, research and development activities.

Equal Partner.nip “o. " ag

SMis are develo, =d in ec yal partnership with PHE, NHS, Royal College of
Pathologists a4 pi fes”onal societies.

The list'« cZ*siri ting societies may be found at

http:/i. ww. »na.org.uk/SMI/Partnerships. Inclusion of a logo in an SMI indicates
participa on ¢ the society in equal partnership and support for the objectives and

p. cess 01 Jreparing SMIs. Nominees of professional societies are members of the
Stec ing £ ommittee and Working Groups which develop SMIs. The views of nominees
cannot ve 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 me’ ~d
development.

The performance of SMIs depends on competent staff and appropr ate g2l ¢
reagents and equipment. Laboratories should ensure that all cor'.nerc’al anu n-house
tests have been validated and shown to be fit for purpose. Labo. »tor es should
participate in external quality assessment schemes and unde. ake =lev .t internal
guality control procedures.

Patient and Public Involvement

The SMI Working Groups are committed to patic it an? public involvement in the
development of SMIs. By involving the public, ho altv professionals, scientists and
voluntary organisations the resulting SMI v, . = r¢ ust<.1d meet the needs of the
user. An opportunity is given to member< of th . publi. to contribute to consultations
through our open access website.

Information Governance » .. Equalit,

PHE is a Caldicott compliant < cgani 2tian. It seeks to take every possible precaution
to prevent unauthorised dir clos. * : of patient details and to ensure that patient-related
records are kept under < zcure cor, ‘itions.

The development of SMi. <.re su" ,ect to PHE Equality objectives

http://www.hpa.or ,.uk. eb. Y™ AwebFile/HPAweb C/1317133470313. The SMI
Working Group' are con nitted to achieving the equality objectives by effective
consultation< «th, »embe s of the public, partners, stakeholders and specialist interest
groups.

Lege Stctement

Whilst ev ry c.re has been taken in the preparation of SMIs, PHE and any supporting
ol Anisatic 1, shall, to the greatest extent possible under any applicable law, exclude
liabn «forall 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). Identification of Vibrio species. UK Standards for
Microbiology Investigations. ID 19 Issue 2.2. http://www.hpa.org.uk/SMI/pdf.
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Scope of Document

This SMI describes the identification of Vibrio species.
This SMI should be used in conjunction with other SMis.

Introduction

Taxonomy

The genus Vibrio is a member of the family Vibrionaceae and consists of 2t lea.* 34
recognised species. Vibrio cholerae can be serogrouped into 155 groups ¢ N .22 « asis
of somatic antigens. Epidemic strains usually belong to serogroup OZ%, whic can .e
further subdivided into Inaba, Ogawa and Hikojima subtypes. Epid_mic su2ir.s of V.
cholerae O1 can be further differentiated into El Tor and Classic . bio*, pes. Swrains
not belonging to serogroup O1 are generally referred to as V. chc'27ae no-O1l. In
1993 an outbreak of epidemic cholera, caused by a new sarog 2up f p.n-O1

V. cholerae, began in Bengal'. Although initial isolates of th 5 sei »aroup (O139) were
resistant to vibriostatic agent 0129, recently isolated.~trains " re seiisitive’.

Characteristics

Vibrio species are curved, Gram negative rods. .y pror uce colonies 2-3mm in
diameter on blood agar, and colonies on t*.0s. 'phe = ¢'.ate bile salt sucrose (TCBS)
are either yellow or green. Vibrio specie’ are f.cultative anaerobes, motile by a single
polar flagellum, and are oxidase positive { »'cept Viorio metschnikovii?). They are
usually sensitive to the vibriostatic agent O1. 9 (2, 4-diamino-6, 7-diisopropylpteridine
phosphate-150ug disc). Growth.s s\ nulated by sodium ions (halophilic) - the
concentration required is refle ‘ted i© *he salinity of their natural environment. V.
cholerae (the causative ac'.nt 0. ‘nolera) is not halophilic’.

V. cholerae O1 depenc¢ , on t'.e detcction of the O1 antigen on the surface of the
bacterium, and therefore *_es na_identify V. cholerae O139 strains.

V. cholerae O1 7 assica. hio., e is VP-negative and is sensitive to polymyxin (50 1U
disc). V. cholera.-O1 El * or biotype is VP-positive and is resistant to polymyxin®.

Twelve species of ti. >~ 2nus Vibrio have been incriminated in gastrointestinal and
extra int. ..ot diaases in man; the most important of these is cholera.

Princip'es ~fldentification

Is< 'ates fr¢ n primary culture are identified by colonial appearance, Gram stain,

sero, av./agglutination with specific antisera) and biochemical testing. If confirmation
of identification is required, isolates should be sent to the Reference Laboratory. All
identification tests should ideally be performed from non-selective agar. The oxidase
test may give false negative results if performed from TCBS agar.

It should be noted that V. hollisae will not grow on TCBS*.

Technical Information/Limitations

N/A
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1 Safety Considerations®*

Hazard Group 2 organisms.

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

Laboratory procedures that give rise to infectious aerosols must be conducted 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 Target Organisms

Vibrio species reported to have caused human disease?®

Vibrio alginolyticus Vibrio furnissii

Vibrio carchariae Vibrio hollisae

Vibrio cholerae Vibrio metschnikovii
Vibrio cincinnatiensis Vibrio mimicus

Vibrio damsela Vibrio parahzz2moly .icus
Vibrio fluvialis Vibrio vulnificuc

Any species of Vibrio may be for.u 1 faeces ufter the ingestion of seafood or water
that contains them.

3 Identificatizn

3.1 Microsce... Ap, ee ance
Gram stain (re’ r to TP_39 - Staining Procedures)

Gram negativ. roa. are _haracteristically curved or comma-shaped. This
characteristic ap, carc.ice is not always observed when the organism is Gram stained
from solic Mmeuic.

22 Pimay Isolation Media
Blo. 1 aga’ incubated in air at 35-37°C for 18-24hr

TCBS agar incubated in air at 35-37°C for 18-24hr

3.3 Colonial Appearance

On blood agar, colonies are 2-3mm in diameter. Some strains may be haemolytic.
After 18-24hr incubation colonies on TCBS are at least 2mm in diameter, and yellow in
the case of sucrose fermenters, and green non-sucrose fermenters. Cultures should
be examined quickly after removal from the incubator as the yellow colouration of the
colonies may revert to a green colour when left at room temperature. Organisms other
than Vibrio species grow on TCBS.
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Organism Colour of colonies on TCBS
V. cholerae yellow
V. alginolyticus yellow
V. cincinnatiensis yellow
V. damsela green

V. carchariae

yellow/green

V. fluvialis yellow

V. furnissii yellow

V. hollisae (Note: has been shown not to grow on green

TCBSY)

V. parahaemolyticus green

V. metschnikovii yellow .
V. vulnificus green \

V. mimicus green

Aeromonas species yel' w

Pseudomonas species ' "le/g,_‘en*

Proteus species

v dow/green*

Enterococcus species

vellow
|

* The colonies are smaller than those.rodt ed by Vibrio species

3.4 Test Procedurer
Oxidase Test (TP 26 « Jxid<se Teut)

Vibrio species are o #dasc n0sit ve (oxidase tests may give false negative results on
media containins carbo. dre s - subculture to nutrient or blood agar before testing).

Sensitivity t©.pte ‘dine D129 (10pug and 150ug discs)

Most Vikria spec »s a.e sensitive with 150ug but species differ with 10ug discs (some
strains o1 ‘. cniuie. @ O1 and 0139 may be resistant to both disc contents).

Serolog
Cc 2merc il identification kit

These csts may require supplementation with NaCl. Refer to the manufacturer’s
instructions.

3.5 Further Identification

Following 0129 sensitivity testing (optional), serology and commercial identification
system results.
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3.6 Storage and Referral

If required, save the pure isolate on a nutrient agar slope for referral to the Reference
Laboratory.
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Identification of Vibrio species

Clinical specimen

( Primary isolation plate )

\ 4 \ 4
TCBS medium

v

Blood agar

v

Colonies 2-3mm in diameter.
Some colonies may be haemolytic

Yellow or green colonies 2-3mm
diameter

v

Gram stain

Characteristically curved or comma-shaped
Gram negative rods

v

Oxidase test

(should not be performed from TCBS plate)

Eon>

Pteridine 0129 sensitivity (optional)
(10pg & 150pg discs)

\

/.
/(\/.

<)\
I »gative >
T

Possible V. inietschnikovii
Che . biochemistry before discarding
v schnikoy” produces yellow colonies on
“CBS .« Uxidase negative isolates
‘. a different morphological
appearance may be discarded)

/ z2sistant 10pg

~ <esisw.. . 150ug

Sensitive 10pg
Sensitive 150ug

Resistant 10pg
Sensitive 150ug

Possible

I_ Aeromonas species
or V. cholerae O1
| | or V. cholerae 0139

V. parahaemolyticus
V. alginolyticus
V. fluvialis
V. furnissii

\ \/ |

roo ns with
|_W1 or 013y antisera

L

) 4
Positive
V. cholerae (non O1, O139)
V. cholerae V. vulnificus

Vibrio species

Further identification if clinically indicated
Commercial identification system (these may require
supplementation with NaCl) or send to the Reference Laboratory

The flowchart is for guidance only
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5 Reporting

5.1 Presumptive Identification

If appropriate growth characteristics, colonial appearance, Gram stain of the culture
and oxidase 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 all positive cultures from normally sterii » sitec of
all presumed and confirmed Vibrio species that are known to be pa.oge:c (¢
potentially pathogenic, and all isolates in outbreaks.

Inform the medical microbiologist if the request card bears in‘armc* on wk'ch suggests
infection with V. cholerae or V. parahaemolyticus, accordir 1 to acar >r..0cols, eg:

e Severe watery diarrhoea

e Suspected cholera

e History of foreign travel, or laboratory wc “

e Suspected food poisoning (especia’y ¢ ses avea.ving consumption of seafood)

The medical microbiologist should also « > inf_...7".of presumed or confirmed Vibrio
species in association with:

e Wound infection or (necrs asi 3) myofasciitis
e Septicaemia
e History of foreign .ave!

e Contact with (brac “.n) wa er, fishing/eating fish or seafood (suggestive of
infection wi'ii v. alr Sic's, V. damsela or Aeromonas hydrophila sensu lato)

e Medicinai ‘se of le :ches, as in plastic surgery (suggestive of infection with
Aeromc nas . vdre phila sensu lato)

e A .. = substance abuse, immunodeficiency

e the: =serious medical condition such as cancer, or persons receiving treatment
for »ancer which induces neutropenia and/or mucositis

Folic v loe .l protocols for reporting to clinician.

54 CCDC
Refer to local Memorandum of Understanding.

5.5 Public Health England?®
Refer to current guidelines on CDSC and COSURYV reporting.
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5.6 Infection Control Team

Inform the infection control team of presumptive and confirmed isolates of Vibrio
species.

6 Referrals

6.1 Reference Laboratory

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

Gastrointestinal Infections Reference Unit
Microbiology Services

Public Health England

61 Colindale Avenue

London

NW9 5EQ
http://www.hpa.org.uk/cfi/lep/default.htm

Contact PHE’s main switchboard: Tel. +44 (0) 20 €200 44.7

England and Wales
http://www.hpa.org.uk/webw/HPAweb&Pao~?HF. wvebA<..oListName/Page/11583134
343707p=1158313434370

Scotland

http://www.hps.scot.nhs.uk/reflab/~dex.aspx

Northern Ireland
http://www.belfasttrust.hse i.nev. aboratory-MortuaryServices.htm

7 Notificatiointo PHE*>** or Equivalent in the
Devolved Adnminisirations®

The Health Pr tecu 0 (".otification) regulations 2010 require diagnostic laboratories to
notify P1tic Hea th Eingland (PHE) when they identify the causative agents that are
listed<n S heduic = of the Regulations. Notifications must be provided in writing, on
paper ¢ elecronically, within seven days. Urgent cases should be notified orally and
& 7.soon a. possible, recommended within 24 hours. These should be followed up by
wric 2n not ication within seven days.

For the purposes of the Notification Regulations, the recipient of laboratory
notifications is the local PHE Health Protection Team. If a case has already been
notified by a registered medical practitioner, the diagnostic laboratory is still required
to notify the case if they identify any evidence of an infection caused by a notifiable
causative agent.

Notification under the Health Protection (Notification) Regulations 2010 does not
replace voluntary reporting to PHE. The vast majority of NHS laboratories voluntarily
report a wide range of laboratory diagnoses of causative agents to PHE and many
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PHE Health protection Teams have agreements with local laboratories for urgent
reporting of some infections. This should continue.

Note: The Health Protection Legislation Guidance (2010) includes reporting of Human
Immunodeficiency Virus (HIV) & Sexually Transmitted Infections (STIs), Healthcare
Associated Infections (HCAIs) and Creutzfeldt—Jakob disease (CJD) under
‘Notification Duties of Registered Medical Practitioners’: it is not noted under
‘Notification Duties of Diagnostic Laboratories’.

Other arrangements exist in Scotland®>?®, Wales?’ and Northern Ireland®,

Bacteriology — Identification | ID 19 | Issue no: 2.2 | Issue date: 11.03.14 | Page: 15 of 17

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



Identification of Vibrio species

References

1. Sack DA, Sack RB, Nair GB, Siddique AK. Cholera. Lancet 2004;363:223-33.

2. Tantillo GM, Fontanarosa M, Di Pinto A, Musti M. Updated perspectives on emerging vibrios
associated with human infections. Lett Appl Microbiol 2004;39:117-26.

3. Color Atlas and Textbook of Diagnostic Microbiology. In: Koneman EW, Allen SD, Janda WM,
Schreckenberger PC, Winn WJ, editors. 5th ed. Philadelphia: Lippincott Williams & Wilkins; 1997.
p. 346-8.

4. Hickman FW, Farmer JJ, lll, Hollis DG, Fanning GR, Steigerwalt AG, Weaver RE, et >l
Identification of Vibrio hollisae sp. nov. from patients with diarrhoea. J Clin Microbiol . 9o.:15.195-
401.

5. European Parliament. UK Standards for Microbiology Investigations (SMis’ use the ten.. CE
marked leak proof container" to describe containers bearing the CE mai’ ‘ng us .d for the collection
and transport of clinical specimens. The requirements for specimen ¢antaw. = s are ¢’ .en in the EU
in vitro Diagnostic Medical Devices Directive (98/79/EC Annex 1 B'2.1, vhici. ~ta* s: "The design
must allow easy handling and, where necessary, reduce as far as | 1ssib. conwumination of, and
leakage from, the device during use and, in the case of specimen re eptacic 3, the risk of
contamination of the specimen. The manufacturing processe. st b appropriate for these
purposes".

6. Official Journal of the European Communities. Directi. » 97, 79/EC of the European Parliament and
of the Council of 27 October 1998 on in vitro dia " stic. =dice’ yevices. 7-12-1998. p. 1-37.

7. Health and Safety Executive. Safe use of pi. uma - *:the transport systems for pathology
specimens. 9/99.

8. Department for transport. Transpo:. ot . fectious Substances, 2011 Revision 5. 2011.

9. World Health Organization. Guia. 2¢7 un regy-iations for the Transport of Infectious Substances
2013-2014. 2012.

10. Home Office. Anti-terrori. m.<_rime #1d Security Act. 2001 (as amended).

11. Advisory Comm’..ee on . ang. .us Pathogens. The Approved List of Biological Agents. Health and
Safety Executi. > 2013. p 1-32

12. Advisory Com. »ittee ~r' angerous Pathogens. Infections at work: Controlling the risks. Her
Majec = Statior. vy GOrfice. 2003.

13. Advi. ry C mmittee on Dangerous Pathogens. Biological agents: Managing the risks in
laborau sies <.1d healthcare premises. Health and Safety Executive. 2005.

14. » ‘visor’ Committee on Dangerous Pathogens. Biological Agents: Managing the Risks in
Laburatories and Healthcare Premises. Appendix 1.2 Transport of Infectious Substances -
Revision. Health and Safety Executive. 2008.

15. Centers for Disease Control and Prevention. Guidelines for Safe Work Practices in Human and
Animal Medical Diagnostic Laboratories. MMWR Surveill Summ 2012;61:1-102.

16. Health and Safety Executive. Control of Substances Hazardous to Health Regulations. The Control
of Substances Hazardous to Health Regulations 2002. 5th ed. HSE Books; 2002.

17. Health and Safety Executive. Five Steps to Risk Assessment: A Step by Step Guide to a Safer and

Healthier Workplace. HSE Books. 2002.

Bacteriology — Identification | ID 19 | Issue no: 2.2 | Issue date: 11.03.14 | Page: 16 of 17

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



Identification of Vibrio species
18. Health and Safety Executive. A Guide to Risk Assessment Requirements: Common Provisions in
Health and Safety Law. HSE Books. 2002.

19. Health Services Advisory Committee. Safe Working and the Prevention of Infection in Clinical
Laboratories and Similar Facilities. HSE Books. 2003.

20. British Standards Institution (BSI). BS EN12469 - Biotechnology - performance criteria for
microbiological safety cabinets. 2000.

21. British Standards Institution (BSI). BS 5726:2005 - Microbiological safety cabinets. Information to
be supplied by the purchaser and to the vendor and to the installer, and siting and use of ~abinets.
Recommendations and guidance. 24-3-2005. p. 1-14

22. Farmer JJ, Hickman-Brenner FW. The genera Vibiro and Photobacterium. In: Balows 4, =g r HG,
Dworkin M, Harder W, Schleifer KH, editors. The Prokaryotes. 2nd ed. Vol 3. N« Yor. : Spri._ 2r-
Verlag; 1992. p. 2952-3011.

23. Public Health England. Laboratory Reporting to Public Health England: % Guic‘ ror Diagnostic
Laboratories. 2013. p. 1-37.

24. Department of Health. Health Protection Legislation (England) Guic nce.” 2010. p. 1-112.
25. Scottish Government. Public Health (Scotland) Act. 2008(as <. ~endt ).

26. Scottish Government. Public Health etc. (Scotland) /# .t 200¢ implementation of Part 2: Notifiable
Diseases, Organisms and Health Risk States. 2009.

27. The Welsh Assembly Government. Health P tectic . Legis. .on (Wales) Guidance. 2010.

28. Home Office. Public Health Act (Northern Irelai. ) 1967 Chapter 36. 1967 (as amended).

Bacteriology — Identification | ID 19 | Issue no: 2.2 | Issue date: 11.03.14 | Page: 17 of 17

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



	Acknowledgments
	Contents
	Amendment Table
	UK Standards for Microbiology Investigations: Scope and Purpose
	Scope of Document
	Introduction
	Technical Information/Limitations
	1 Safety Considerations
	2 Target Organisms
	3 Identification
	4 Identification of Vibrio species
	5 Reporting
	6 Referrals
	7 Notification to PHE or Equivalent in the Devolved Administrations
	References



