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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. 8/02.06.14

Issue no. discarded. 5.1

Insert Issue no. 5.2 \ & |
Section(s) involved Amendment >

Document has been transi rea 0 a r -w template
to reflect the Health Prou :ctic.  Age .cy’s transition
to Public Health England.

Front page has' cen ic'2s Jned.

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

Professione body .gos have been reviewed and
update

Standard . afety and notification references have
b« 2n reviewed and updated.

Suieneiic content remains unchanged.

Amendment No/D 7/02.08.12
Issue no. disca. Yed. ) 5

Insert Issue m,— 5.1

Sect an(L) invaved Amendment

Document presented in a new format.

The term “CE marked leak proof container” is
referenced to specific text in the EU in vitro
Diagnostic Medical Devices Directive (98/79/EC
Whole document. Annex 1 B 2.1) and to the Directive itself EC"2.

Edited for clarity.
Reorganisation of [some] text.
Minor textual changes.

Sections on Specimen Reorganised. Previous numbering Changed.
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collection, transport, storage
and processing.

References. Some references updated.
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UK SMI*: Scope and Purpose

Users of SMIs

Primarily, SMls are intended as a general resource for practising professionals
operating in the field of laboratory medicine and infection specialties in the UK. SMIs
also provide clinicians with information about the available test repertoire and the
standard of laboratory services they should expect for the investigation of infection in
their patients, as well as providing information that aids the electronic ordering of
appropriate tests. The documents also provide commissioners of healthcare s\ rvices
with the appropriateness and standard of microbiology investigations they ~houi ' be
seeking as part of the clinical and public health care package for their popt 'auc>

Background to SMis

SMIs comprise a collection of recommended algorithms and prc ed es covering all
stages of the investigative process in microbiology from the  =-ar. !ytic=" (clinical
syndrome) stage to the analytical (laboratory testing) and g st <. 2alyw 4l (result
interpretation and reporting) stages. Syndromic algorithms & e sup »orted by more
detailed documents containing advice on the investiga...n of ' pecific diseases and
infections. Guidance notes cover the clinical back jround, an.¢ 2antial diagnosis, and
appropriate investigation of particular clinical c¢ (ditic’s. Quality guidance notes
describe laboratory processes which underrin qu. .ty, for example assay validation.

Standardisation of the diagnostic proces thro: gh the application of SMls helps to
assure the equivalence of investigation s. at.gies ... different laboratories across the
UK and is essential for public health surveii nce, research and development activities.

Equal Partnership Work'.g

SMils are developed in eqr .l pa * ership with PHE, NHS, Royal College of
Pathologists and profes<.onal:soci. ties. The list of participating societies may be
found at http://www.hpe ~reuk/SMI/Partnerships. Inclusion of a logo in an SMI
indicates participati=of 1 2 so.ety in equal partnership and support for the objectives
and process of . eparing SNh. 5. Nominees of professional societies are members of
the Steering Cor. mittee ¢ \d Working Groups which develop SMis. The views of
nominees car. ot b rios rously representative of the members of their nominating
organisz*~ns no. the Corporate views of their organisations. Nominees act as a
condwit fG. two wa, reporting and dialogue. Representative views are sought through
the cor ultal~n process. SMIs are developed, reviewed and updated through a wide
¢ »nsultatic 1 process.

Qua..”, Assurance

NICE has accredited the process used by the SMI Working Groups to produce SMls.
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. SMls are NICE accredited and represent

# 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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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 method development. The
performance of SMIs depends on competent staff and appropriate quality reagents
and equipment. Laboratories should ensure that all commercial and in-house tests
have been validated and shown to be fit for purpose. Laboratories should participate
in external quality assessment schemes and undertake relevant internal quality control
procedures.

Patient and Public Involvement

The SMI Working Groups are committed to patient and public involvement (2 the
development of SMIs. By involving the public, health professionalsscier.sts and
voluntary organisations the resulting SMI will be robust and mee’ (he p=eds c. the
user. An opportunity is given to members of the public to contrib. *e ', consultations
through our open access website.

Information Governance and Equality

PHE is a Caldicott compliant organisation. It seeks .0 tanc 2ve y possible precaution
to prevent unauthorised disclosure of patient de*.ils and to ensure that patient-related
records are kept under secure conditions. The ¢ »ve’spment of SMIs are subject to
PHE Equality objectives

http://www.hpa.org.uk/webc/HPAwebFils.APA veb C 1317133470313.

The SMI Working Groups are committed 1. 1achieving the equality objectives by
effective consultation with members of the pchlic, partners, stakeholders and
specialist interest groups.

Legal Statement

Whilst every care has ¥ :en t<xen ii. the preparation of SMIs, PHE and any supporting
organisation, shall, to the ~.eates . extent possible under any applicable law, exclude
liability for all loss s, v ats, ~la’.ns, damages or expenses arising out of or connected
with the use of < 1 SMI oi any information contained therein. If alterations are made to
an SMI, it m¢ ~t be made .lear where and by whom such changes have been made.

The evidance be e ai 4 microbial taxonomy for the SMI is as complete as possible at
the time C 1ssuc.. iy omissions and new material will be considered at the next
review. The. » standards can only be superseded by revisions of the standard,
Inqgislative actiun, or by NICE accredited guidance.

SM. are / rown copyright which should be acknowledged where appropriate.

Suggested Citation for this Document

Public Health England. (2014). Investigation of Gastric Biopsies for Helicobacter
pylori. UK Standards for Microbiology Investigations. B 55 Issue 5.2.
http://www.hpa.org.uk/SMI/pdf
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Scope of Document

Type of Specimen
Gastric biopsy

Scope

This SMI describes primary diagnosis, processing and bacteriological investigation of
gastric biopsies for Helicobacter pylori.

This SMI should be used in conjunction with other SMis.

Introduction

Infection with H. pylori is associated with peptic ulceration and is > r'sk fac’or for
gastric cancer. There is evidence that it may play an impor*arn. vole  » nz.i-ulcer
dyspepsia. Acute symptoms of gastritis and epigastric pain, nauc »a a.id vomiting may
occur and usually subside, but hyperchlorhydria may.nersist ‘or much longer®.

The detection and diagnosis of H. pylori infections'.1as beei. > great interest. Initially
invasive techniques (for example, tissue biopsis s) we'z used. However, with progress
in the diagnostic field, (especially molecular biolc »‘, non-ivasive techniques have
also been proposed. The most recent liter-.wurc on < ac ,osis of H. pylori infections has
focused on non-invasive methods?. Nev rthel’ c= the ideal method has yet to be
proposed®.

Gastric Biopsies

Gastric biopsy is the specimer of ¢7.C00 for the culture of H. pylori. Attempts to culture
from other specimens ha) . a lov. success rate®.

Invasive techniques foi ~xar.ination of gastric biopsies taken at endoscopy

include®’*;
e Culture
e Histolc_ v
e E _mure se iest
e icrccopy

e Poi. merase chain reaction (PCR)

Cultu. <

Culture of the organism is the most specific method and offers opportunity for
conventional antimicrobial susceptibility testing if required. This is important in
predicting and evaluating the efficacy of treatment, and in identifying re-infections.

Histology

Histology examination is as sensitive as culture when detecting H. pylori, and has a
high degree of specificity®.

Neither culture nor histology will provide a rapid diagnosis.
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Biopsy urease test

The biopsy urease test is a rapid, sensitive and cost-effective test. Positive results are
often available within minutes, but negative reporting may take a great deal longer,
according to manufacturers’ instructions. It is recommended for use in combination
with either culture or histology, depending on local facilities. This test is often carried
out in the endoscopy suite. Commercial kits are available which are highly accurate
but expensive.

Microscopy

Organisms may be stained using Giemsa or Gram stains, according to prefert ace.
Sensitivities of up to 90% have been reported if two biopsies are examined. bui *his
method requires technical expertise. It is the only rapid method other than ‘ric:hic osy
urease test.

Polymerase Chain Reaction (PCR)

PCR has been used for the detection of H. pylori in various samp >, althe.igh its role
in routine diagnosis remains to be established.

Non-invasive Techniques

Non-invasive techniques avoid having the need fc' expens:.» nd invasive
endoscopy, and include:

e Serology
e Urea breath tests (UBTs)

e Faecal antigen tests

Serology

ELISA-based tests have becor. » .+ iore accurate in recent years. A large number of
commercial kits are avai'“.ole’. I¢ = detection is commonly used and has the greatest
published evidence in ¢ = sur yort, but IgA is also available and inflammation markers
are sometimes included. ~ 2vera' point-of-care tests using whole blood are available.

False positives ! ‘ave bec 1 st.own to increase with the age of the patient’’. The use of

this techniqu~ to anfirm :radication is limited by the variable but prolonged presence
of immunoglowL lins ~fte" clearance of H. pylori.

Urea breatn wcos (UBTS)

UBTs a. » co: sidered to be the diagnostic ‘gold standard’'?. The urea molecule used is
fchelled w. h either *C or "*C. The former employs simple instrumentation, but the
raa, active nature of the test inhibits its use. The latter uses a stable isotope, but
requires complex instrumentation. Several °C labelled tests are available
commercially as postal services or by the use of dedicated in-house instrumentation.
Local methods can be created if the laboratory has access to mass spectrometry.

UBTs allow the rapid assessment of eradication efficacy; however, sample collection
requires time and technical understanding.
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Faecal Antigen Tests

The H. pylori stool antigen (HpSA) test is one of the newer developments in the range
of diagnostic options13. These tests can be performed remotely from the patient, which
allows batched processing.

The HpSA test is a non-invasive enzyme immunoassay (EIA) test that has shown high
sensitivity and specificity and the ability to confirm eradication’>"°. The most widely
used test involves a polyclonal anti-H.pylori capture antibody that is adsorbed to
microwells; however, a monoclonal antibody test has also been developed and is
being evaluated'®.

Technical Information/Limitations

Limitations of UK SMis

The recommendations made in UK SMIs are based on evidenc' (eg ensitivity and
specificity) where available, expert opinion and pragmatism,<ith « aside ation also
being given to available resources. Laboratories should tai 2 ac »our.. = 1ocal
requirements and undertake additional investigations where apprc riate. Prior to use,
laboratories should ensure that all commercial and iri -:~use | 2sts have been validated
and are fit for purpose.

Specimen Containers’?

SMiIs use the term, “CE marked leak proc' cori aine: "< describe containers bearing
the CE marking used for the collection . 4 tr= ===t of clinical specimens. The
requirements for specimen containers are _ ven in the EU in vitro Diagnostic Medical
Devices Directive (98/79/EC Anna=1 B 2.1) \ hich states: “The design must allow
easy handling and, where necrs,san  reduce as far as possible contamination of, and
leakage from, the device durir. * us® &.""in the case of specimen receptacles, the risk
of contamination of the sp.cimei. The manufacturing processes must be appropriate
for these purposes.”

Optimal Grow*', .. qu e’ ..ents

Optimal growth" 2quirem nts for the isolation of H. pylori are a moist, microaerobic
atmosphere C¢5-/ 4 O, < ad 5-10% CO; at 35-37°C®'® Gas generating kits for
microaerobic cc ditic =, are commercially available.

There.is ¢ *renuy ..o single medium that is best for the isolation of H. pylori, although
blood-L seu media are preferred. Several have been described'®"®. Blood-free media,
¢ »ntaining alternative supplements, may not be as good for primary isolation®.

Antiibicro' al supplements may be added to media to inhibit overgrowth with
contaminating bacteria and fungi®.

H. pylori is sensitive to clindamycin, cephalosporins and sodium desoxycholate, none
of which should be used in the selective medium'®. Selective media for Neisseria
gonorrhoeae may be used, although about 5% of isolates of H. pylori may be inhibited
by colistin or polymixin B contained in the medium.

Contamination with moulds may be reduced by the incorporation of an antifungal

agent to the medium such as cyclohexamide (100mg/L) and thorough cleaning of
equipment before and after use®. Autoclaving of jars previously contaminated with
moulds is recommended.
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Best results are obtained if both selective and non-selective media are used?".

Cultures should be incubated for up to seven days, although colonies are usually
visible at three to five days'®.

Gram stain with a dilute carbol fuchsin counterstain enhances morphology.

Confirmation of the organism relies on the characteristic ‘seagull’ morphology in the
Gram stained film, and positive oxidase and rapid urease tests.

Homogenisation may be performed, but it is more time consuming and requires the
use of a Griffiths grinder or an unbreakable alternative. Biopsies can be cut finely with
a sterile scalpel.
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1 Safety Considerations™***®°

1.1 Specimen Collection, Transport and Storage'*?**

Use aseptic technique.

Collect specimens in appropriate CE marked leak proof containers and transport in
sealed plastic bags.

Compliance with postal, transport and storage regulations is essential.

1.2 Specimen Processing>##%°

Containment Level 2.

Laboratory procedures that give rise to infectious aerosols must be ~or. “icttd in a
microbiological safety cabinet?®.

Refer to current guidance on the safe handling of all organisms « 2¢*.nentad in this
SMI.

The above guidance should be supplemented with local CC SHH . nd risk
assessments.

2 Specimen Collection

2.1 Type of Specimens
Gastric biopsy

2.2 Optimal Time and M- ... d of Ccilection®’
For safety considerations refe to S« ~tion 1.1.

Collect specimens before untimic abial therapy where possible37.

Specimens should be . xnsrurted and processed as soon as possible (preferably
within 6hr)'®.

It is important t= maintal a n.oist atmosphere during transport.
Where cultu, 2 is .» be/ arried out within 6hr*®;

The bioy w==hou: ' be placed in a small, sterile container such as a bijou bottle,
containg 2 sman amount (approximately 100pL3 of sterile isotonic saline to preserve
moistui. De t’s transport medium can be used®’. This is available from the

C astrointe tinal Bacteria Reference Unit (GBRU), Colindale.

Note  Se sitivity of the microscopy may be reduced if the biopsy is submerged in the
saline, because mucus globules form and production of a satisfactory smear becomes
difficult.

Where delays of >6hr are expected'®?":

The biopsy should be covered with approximately 1mL brain-heart infusion broth in a
small sterile container, such as a bijou bottle, and stored at 4°C for up to 48hr. Dent’s
transport medium can be used. Organisms will remain viable in Amies, transport
medium, but if this is used, care is required to ensure that the mucosa has not become
detached from the rest of the biopsy?°.

Bacteriology | B 55 | Issue no: 5.2 | Issue date: 02.06.14 | Page: 12 of 21
UK Standards for Microbiology Investigations | Issued by the Standards Unit, Public Health England



Investigation of Gastric Biopsies for Helicobacter pylori

Biopsies may be stored for up to six months at -70°C in broth containing 20-25%
glycerol although viability will be reduced.

Unless otherwise stated, swabs for bacterial and fungal culture should be placed in
appropriate transport medium®2,

Collect specimens other than swabs into appropriate CE marked leak-proof containers
and place in sealed plastic bags.

Gastric biopsy specimens are usually taken from the gastric antrum at endoscopy, and
sometimes from the body depending on location of inflammation.

2.3 Adequate Quantity and Appropriate Number of Specimen. *’

Numbers and frequency of specimen collection are dependent on clinical « or.'itic 1 of
patient.

At the discretion of the endoscopist as it depends on the individu~. patient.

3 Specimen Transport and Storage-‘_2

3.1 Optimal Transport and Storage Condtions
For safety considerations refer to Section 1.1.

Specimens should be transported and process( 1 as.oon as possible®’.

If processing is delayed, refrigeration is pre.c. ble » st<.age at ambient
temperature®’.

4  Specimen Proces‘sing/r‘*ocedurel’2

4.1 Test Selection

The biopsy urease test is uften pc formed in the endoscopy suite so only culture and
microscopy may be re¢ tired .1 the \uboratory.

The order in which-=2or !l of /. 1e tests are performed will be in accordance with local
protocol.

4.2 Appec-an. e
N/A

4.3 L m\'e Preparation
F. - safety onsiderations refer to Section 1.2.

4.4 wicroscopy
Refer to TP 39 — Staining Procedures.

Microscopy is carried out using carbol fuchsin or Sandiford’s stain.

4.4.1 Standard

Pick up the biopsy with a sterile swab and smear vigorously on to a clean microscope
slide (a sterile slide is required if microscopy is performed before culture).
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Staining and examination of the stained preparation need only be performed if the
culture result is negative and the biopsy urease test positive. Gram or Giemsa stains
are suitable.

4.5 Culture and Investigation

4.5.1 Pre-treatment
N/A

4.5.2 Specimen processing
Culture

The same swab containing the biopsy that was used for microscopy (if per.arri.ca
should be used to inoculate each agar plate (see Q 5 — Inoculation Af C 'tur . Media
for Bacteriology).

For the isolation of individual colonies, spread inoculum with a s. ril 100p

Note: The simultaneous subculture of known control strair.: o1 !, py s
recommended, especially if susceptibility testing is to be pe. ‘orme .

Metronidazole sensitive strain - NCTC 12822.

Metronidazole resistant strain - NCTC 12823.

Biopsy urease test

Squash the biopsy on the end of the sw~u intc ureas. oroth.

The swab should be broken off in the brou “1nd left in situ throughout the test.
Incubate the urease broth at am*_. t tempera.ure for up to 24hr.
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4.5.3 Culture media, conditions and organisms

Clinical details/ Standard media Incubation Cultures read Target
- organism
conditions
Temp. Atmos. Time
°C
Gastritis H. pylori 35-37 microaerobic 7d 4-5dand7d H. pylori

selective agar*

Gastric biopsy moist chamber
Blood agar 35-37 microaerobic 7d 4-5dand7d
moist chamber
N B
For these situations, add the following:
Clinical details/ Supplementary Incubation Ci .ures read Target
. media organism

conditions

Temp. Atmos Tir 2

°C
Biopsy urease Biopsy urease ambient air 4 ‘ hourly up to 6hr, H. pylori
test if not already | broth and again at 24hr
performed in
endoscopy suite

*GC selective agar may be used in absence of H. pylor .nedic

4.6 Identification
Refer to individual SMIs for orge .. identification.

4.6.1 Minimum level of it 2rlinicaaon in the laboratory
H. pylori species lex :l

4.7 Antimicrorial L 'scr stibility Testing
Refer to British.“.ociety i r Ai.umicrobial Chemotherapy (BSAC) and/or EUCAST
guidelines.

4.8 F ~*f~rra) "or Outbreak Investigations
N/A

47 Re 2rral to Reference Laboratories

For i far=_.ation on the tests offered, turnaround times, transport procedure and the
other requirements of the reference laboratory click here for user manuals and request
forms.

Organisms with unusual or unexpected resistance, and whenever there is a laboratory
or clinical problem, or anomaly that requires elucidation should, be sent to the
appropriate reference laboratory.

Contact appropriate devolved national reference laboratory for information on the tests
available, turnaround times, transport procedure and any other requirements for
sample submission:
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England and Wales
http://www.hpa.org.uk/webw/HPAweb&Page&HPAwebAutoListName/Page/11583134
343707p=1158313434370

Scotland

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

Northern Ireland
http://www.publichealth.hscni.net/directorate-public-health/health-protection

5 Reporting Procedure

5.1 Microscopy
Gram stain (if performed)
Report presence or absence of H. pylori-like organisms.

5.1.1 Microscopy reporting time
N/A

5.2 Culture
The following as appropriate:

Positive report
H. pylori isolated.

Negative report
H. pylori not isolated.

Biopsy urease test
Report biopsy urease te °t r sult 2s positive or negative.

5.2.1 Culture<epor.ng ‘.me
Clinically urgant « lture r' sults to be telephoned or sent electronically.

Written report: - *hr i« oiopsy urease test (if not already performed in the endoscopy
suite). siw iy 0t o further report on the culture will be issued.

Culture =su. within seven days.
S npleme tary investigations: up to seven days for microscopy.

5.3 Antimicrobial Susceptibility Testing
N/A

6 Notification to PHE*** or Equivalent in the
Devolved Administrations™™®

The Health Protection (Notification) regulations 2010 require diagnostic laboratories to
notify Public Health England (PHE) when they identify the causative agents that are
listed in Schedule 2 of the Regulations. Notifications must be provided in writing, on
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paper or electronically, within seven days. Urgent cases should be notified orally and
as soon as possible, recommended within 24 hours. These should be followed up by
written notification 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 volu »tarily
report a wide range of laboratory diagnoses of causative agents to PHE & ' may
PHE Health protection Teams have agreements with local laboratories for 'rgeat
reporting of some infections. This should continue.

Note: The Health Protection Legislation Guidance (2010) includs s rep~rting ¢. Human
Immunodeficiency Virus (HIV) & Sexually Transmitted Infections ‘S™.s), Hralthcare
Associated Infections (HCAIls) and Creutzfeldt—Jakob disease ‘CJL > un<er
‘Notification Duties of Registered Medical Practitioners’: it ii not. otec under
‘Notification Duties of Diagnostic Laboratories’.

http://www.hpa.org.uk/Topics/InfectiousDiseases/! .iectiorni..* ». HealthProtectionRequla
tions/

Other arrangements exist in Scotland*>#®, Wales " and Morthern Ireland*®.
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Appendix: Gastric Biopsies for Helicobacter pylori

( Non-invasive tests > ( v ive tests >

\ 4 \ 4 Y { \ 4 Y

Molecular Urease- .
Serolo Stool samples . . Culture Histolo
gy p | diagril e testﬂ | endoscopy v
I suite test

Y Y J

I Reterence
| lavoratory test

ELISA for H. pylori IgG Stool antigen test
I I

@:@ @iti} egative

/ . “POh .
.=t atigen not
detected

REPORT:

REPORT:
H. pylori antigen
detected

REPORT:
H. pylori IgG pre“eny

REPORT:
H. pylori not isolated

REPORT:
H. pylori isolated

H. pylori antibodies
not detected
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