
                                          

 

The Phoenix Returns - Welcome back 

‘Microbe’  

‘Microbe’ has been published as a quarterly 

newsletter from the Clinical Microbiology and 

Public Health Laboratory for over 20 years. 

Sometimes also referred to as ‘Testing Times’, the 

newsletter aims to inform readers about new 

developments in the microbiology laboratory 

service and  provide information  on topics that are 

frequent clinical queries.  

The last edition of Microbe was published in 2012. 

At the time, the microbiology laboratory was part of 

the Health Protection Agency (HPA). Since then, 

as readers will be well aware, there have been a 

number of changes in local and national structures 

relating to healthcare. Relating specifically to 

microbiology, the most important have the 

incorporation of the HPA into the new 

organisation, Public Health England (PHE), and 

the partnership between six acute NHS Trusts in 

the centre of the East of England to implement the 

recommendations of the Carter Report on 

pathology and rationalise laboratory services into a 

hub and spoke model.  

 

 

 

 

All microbiology services in the area affected will 

be provided by PHE with hub laboratories at 

Addenbrooke’s and Ipswich Hospitals. 

To provide these centralised services, it is clear 

that microbiology laboratories and the methods we 

use must change. In the last edition of Microbe, 

the introduction of new laboratory automation in 

the bacteriology laboratory was discussed. In this 

edition, we describe the implementation of MALDI-

TOF mass spectroscopy technology to replace 

traditional biochemical methods of bacterial 

identification. 

Other recent developments include the expansion 

of the service for the molecular diagnosis of 

pathogens, particularly in virology, where multiplex 

molecular platforms allow for screening for multiple 

Pathogens in the same sample. However, bacteria 

are being included too.  

A PCR test for the diagnosis of pertussis was 

introduced in the laboratory in October 2014. Also, 

the use of genomics in the field of infection has 

expanded rapidly in the last few years, both as a 

research tool and increasingly in a clinical setting 

too. The laboratory at Addenbrooke’s is 

collaborating with major projects to implement 

whole genome sequencing technologies for HIV 

services and also for a variety of infection control 

investigations. 

On top of this, the international focus on antibiotic 

resistance has raised the importance of the 

appropriate diagnosis and management of people 

with infection to new levels. So, interesting as well 

as testing times. We hope you will find the 

newsletter of interest. 

Dr Nick Brown, Consultant Medical 

Microbiologist, Interim Lead Public Health 

Microbiologist, East of England 
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EDITORIAL 

We welcome any feedback on this staff 

communication and if there is anything you 

would like to see included or anything we can 

improve on, please let us know: PHE 

laboratory, Cambridge: 

Nicholas.brown@addenbrookes.nhs.uk 

laura.ryall@addenbrookes.nhs.uk 

zillah.wreghitt-jones@addenbrookes.nhs.uk 

mailto:Nicholas.brown@addenbrookes.nhs.uk
mailto:laura.ryall@addenbrookes.nhs.uk
mailto:zillah.wreghitt-jones@addenbrookes.nhs.uk


                                          

 

Matrix-Assisted-Laser-Description  

Time-Of Flight (MALDI-TOF) for Rapid 

Microbial Identification 

Matrix-Assisted-Laser-Desorption Time-Of Flight 

(MALDI-TOF) is a relatively novel application of 

the established technique of mass-spectrometry to 

the identification of micro-organisms (bacteria, 

yeasts, filamentous fungi and mycobacteria).   

The Bruker Micro-flex analyser (shown below) 

functions by using a laser to ionise microbial 

proteins, these particles are then ‘fired’ down a 

flight tube by a magnetic field.  This separates the 

protein fragments according to their mass charge 

ratio.  That is to say that heavier / less charged 

particles move more slowly that lighter / more 

strongly charged particles.  The analyser detects 

the impact of the particles on a sensor over time.  

This results in a ‘fingerprint’ that is highly specific 

to the proteome of the target organism.   

 

 

This fingerprint is then compared to a database of 

microbial fingerprints generated from several 

thousand highly characterised reference strains, 

representative of the vast majority of clinically 

isolated bacteria, yeasts and fungi. 

The figure below shows the fingerprint from a 

clinical isolate (in green) being matched to the 

MALDI-TOF database (in blue).  The whole 

process can be completed in a matter of seconds 

for a single isolate or 60-90 minutes for a batch of 

up to 96 isolates.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Traditionally, these organisms and particularly 

bacteria were identified using manual and latterly 

automated biochemical techniques taking up to 48 

hours. 

MALDI-TOF is able to identify most bacterial 

isolates with confidence.  However, some 

commonly encountered organisms are very similar 

in their protein composition and hence are not 

readily differentiated by this technique.  Examples 

include the α-haemolytic streptococci and E.coli / 

Shigella species.  The limitations of MALDI-TOF 

are well understood and the laboratory uses 

biochemical or serological methods in these 

cases. 

 

PHE Specialist Microbiology Services laboratories 

are constantly challenged to enhance services and 

deliver value for money.  The use of MALDI-TOF 

technology for the identification of bacteria has 

delivered in both these aspects.  The massively 

reduced time required to identify isolates has 

improved our service, for example in cases of 

sepsis the causative organism can be identified 

using MALDI-TOF four hours after the blood 

culture signals as positive.  MALDI-TOF has also 

enabled the identification to species level of a 

higher proportion of isolates than would otherwise 

have been possible.  MALDI-TOF is also highly 

cost effective.  Traditional biochemical 

identification tests often cost several pounds 

whereas MALDI-TOF identifications cost only a 

few pence in consumables.   



                                          

 

Future applications of this technology currently 

being explored include the identification of 

filamentous fungi and mycobacteria, the use of 

MALDI-TOF finger prints for strain-typing and the 

determination of antimicrobial resistance. 

In the East of England region MALDI-TOF is in 

routine diagnostic use in the PHE laboratories at 

the Lister Hospital in Stevenage and at 

Addenbrooke’s Hospital in Cambridge.  Plans are 

well developed to place this technology into the 

PHE laboratory at Ipswich during the 2014/15 

financial year.  

David Pearce, Laboratory Modernisation 

Manager, Cambridge 

 

 Hepatitis C Pathway - Amended

In the last issue of Microbe (edition 45, December 

2012) we reported on the implementation of a new 

Hepatitis C Virus (HCV) pathway for GP patients.  

This would enable molecular tests, HCV PCR 

(viral load testing) and genotyping, to be carried 

out on samples which were found to be HCV 

antibody positive; allowing a complete dataset 

prior to referral to secondary care. 

Initially these molecular tests could be added to 

the serum sample sent by GPs for serological 

testing as our in-house HCV PCR assay was able 

to utilise serum.  However, as we alluded to in our 

earlier article, we have had to transfer HCV viral 

load testing to a commercial assay to allow 

sufficient sensitivity of viral load detection for 

monitoring response to the new HCV therapies.  

Unfortunately this commercial assay is not CE-

marked for use on serum.   

As a consequence we are requesting that GPs 

send EDTA blood (minimum 5ml) for patients who 

test HCV antibody positive for the first time (in 

addition to a repeat serum sample for HCV 

antibody confirmation).  Alternatively if the patient 

has significant risk factors for HCV, GPs can send 

both serum and EDTA initially.  The EDTA can be 

stored pending the serology result, and tested only 

if the HCV antibody result is positive.  If this option 

is taken, please ensure that storage instructions 

for the EDTA specimen are clearly outlined on the 

request form.   

 

As before, patients who have a positive HCV PCR 

result (viral load) and genotype should be referred 

to a hepatologist.  Patients with a negative HCV 

PCR result do not need to be referred to a 

hepatologist but should have their viral load 

repeated after six months to ensure that they 

remain non-viraemic. 

Dr Kathryn Rolfe, Consultant Clinical Scientist 

Dr Hongyi Zhang, Consultant Virologist 

 

PATHOLOGY SPECIMEN ACCEPTANCE 

 CRITERIA

When a specimen is received in Pathology, the 

individual’s details, as found on the request form and 

on the specimen, must allow for accurate 

identification of the individual. If any of these details 

are incomplete or incorrect, then the result may not 

be linked to the correct record. If the sample has 

been taken from the wrong individual or labelled 

with another individual's name and details, then 

there is the chance of serious harm to either 

individual. 

The following describes a system to ensure that all 

specimens received in the laboratory are correctly 

identified and appropriate, relevant reports sent to 

the correct destination. 

Requestor responsibility:  The authorised person 

making the request is responsible for ensuring the 

data on the request form is accurate and meets the 

minimum acceptance criteria. 

Collector responsibility:  It is the responsibility of 

the person obtaining a specimen to positively identify 

the individual, to make sure that the individual's 

details correspond with the request form and to label 

the container correctly and meets the minimum 

acceptance criteria. 

Laboratory responsibility:  Laboratory staff have 

the responsibility for conducting analyses only on 

specimens that have been correctly identified in 

line with the specimen identification and request 

form criteria, described below. 

 

 



                                          

PATHOLOGY SPECIMEN ACCEPTANCE 
CRITERIA - Continued 

Request form criteria 

The NHS number implementation guidance 

document was issued in December 2008 which 

proposed full acceptance of the NHS number as 

the primary individual identifier by December 2009. 

We would ask that this number is used as the 

primary laboratory identification of any 

individual/request. 

Pathology requests must be made using the 

appropriate request forms. Request forms can be 

either an ‘order communications generated 

printout’ or manually completed using an 

appropriate paper request form. Manual paper 

request forms must be completed using ballpoint 

pen using clear legible writing to ensure the details 

are transcribed onto all copies of the form. Please 

ensure that all layers of the request form are 

labelled as the forms are often separated in the 

laboratory. 

The request form minimum data set comprises: 

 NHS number / Hospital number 

 Surname (or unique individual 

identifier) 

 Forename 

 Date of birth 

 Location/Address of individual (first 

line) 

 

Also required in a majority of cases to enable 

appropriate analysis, interpretation and reporting: 

 Address for the report Consultant, GP or 

healthcare professional. 

 Name (in capitals if hand-written) and 

signature of the requestor  

 Contact number of requestor 

 Tests required should be clearly 

indicated 

 Relevant clinical information to support 

the investigation 

 Other test-dependent mandatory information 

 Date and time (24 hour clock) of sample. 

 Individual gender 

 

The request form minimum data set must match 

exactly those that are on the specimen container. 

 

Sample identification criteria 

Positive identification of the individual 

When taking a sample the operator (phlebotomist, 

nurse or doctor) should identify individuals 

positively.  

Specimen collection & labelling 

All specimens must be accurately labelled with the 

minimum set of individual identification details listed 

below. Samples should be labelled at the time of 

collection.  

Specimen identification must include: 

 Surname (or unique individual identifier) 

 Forename (written in full, no initials) 

 NHS number  

 Or  

Hospital number or Date of Birth (where no Hospital 

number exists). 

Specimen identification should also include: 

 Date and time (24 hour clock) of specimen 

collection 

 Type of sample, if not blood 

Unlabelled or mislabelled specimens cannot be 

accepted by the laboratory for testing. 

Lack of, or inaccurate information may result in the 

laboratory not conducting the analysis. If an 

analysis is not performed due to avoidable 

labelling errors, a repeat request may often be 

necessary resulting in delayed results and delayed 

care.         

Martin Strickland, Microbiology Manager, 

Lister Hospital 

 

 

 

 

 

 

 



                                          

 
 CELLULITIS

Cellulitis is a spreading bacterial infection of the 
dermis and subcutaneous tissues. The incidence 
is about 200 cases per 100,000 patient-years 1. 
Erysipelas is a form of cellulitis and is 
characterized by pronounced superficial 
inflammation (involves the upper dermis and 
superficial lymphatics). The lower limbs are by far 
the most common sites affected by cellulitis but 
can occur anywhere on the body. 

Predisposing factors include disruption of skin 
barrier as a result of trauma, inflammation, pre-
existing skin lesion (eg Tinea pedis), edema and  a 
weakened immune system. 

Most common pathogens are beta-hemolytic 

Streptococcus & Staphylococcus aureus including 

MRSA. Gram negative organisms are identified in 

a minority of cases. 

Clinical signs include warmth, erythema, pain, and 
frequently systemic upset with fever and raised 
white blood cell count. Additional manifestations 
include lymphangitis and inflammation of regional 
lymph nodes. Lymphatic involvement can lead to 
obstruction and damage of the lymphatic system 
and can predispose to recurrent cellulitis. Local 
necrosis and abscess formation can also occur. 

Other forms of cellulitis include periorbital cellulitis, 

abdominal wall cellulitis (in morbidly obese 

individuals), buccal cellulitis (due to Streptococcus 

pneumoniae and, prior to the conjugate vaccine 

era, Haemophilus influenzae type b) and perianal 

cellulitis (due to group A beta-hemolytic 

Streptococcus). 

Rarely, infections involving the medial third of the 

face (i.e., the areas around the eyes and nose) 

can be complicated by septic cavernous 

thrombosis, since the veins in this region are 

valveless. 

In adults, cellulitis must be distinguished from 

other infections including necrotizing fasciitis, gas 

gangrene, toxic shock syndrome, bursitis, 

osteomyelitis, herpes zoster, and erythema 

migrans. In children, cellulitis must be 

distinguished from erythema migrans, nummular 

eczema, insect bite hypersensitivity, necrotizing 

fasciitis, and toxic shock syndrome 6. Non-

infectious causes of cellulitis include contact  

 

 

dermatitis, deep venous thrombosis, acute gout, 

drug reactions, insect stings, and malignancy. 

The diagnosis of cellulitis is based upon clinical 

manifestations. Due to the involvement of deeper 

layers of the skin a cellulitic area (Fig 1) may be 

less well defined when compared to Erysipelas 

(Fig 2) which results in a clear outline of the 

affected area. 

Figure 1: Cellulitis 

 

Figure 2: Erysipelas 

 

 

Routine cultures of superficial swabs from intact 

skin and ulcers with no clinical evidence of 

infection are generally not helpful. The organisms 

grown may represent superficial colonisation only 

and lead to patients receiving inappropriate 

treatment.  

If there is evidence of active infection, manifested 

by increasing erythema, temperature, pain, 

exudates, or abnormal odour, superficial swabs 

can be sent to microbiology laboratory for culture 

and sensitivity testing11. 

If cellulitis is associated with a wound or ulcer, a 

deep swab from the base of the wound or ulcer 

should be sent for culture and sensitivity testing. If 

pockets of pus are present over the cellulitic area 

either a needle aspirate or pus swabs should be 

recovered for laboratory analysis. 

http://www.google.co.uk/url?q=http://dermnetnz.org/bacterial/cellulitis.html&sa=U&ei=2pUZVKuLN5TuaMTsgfAJ&ved=0CCoQ9QEwCg&usg=AFQjCNHjPH_4lb1xwtUJzIEOUbf1t-USmw


                                          

 

CELLULITIS - continued   

Technique for taking deep swabs 

Using aseptic technique, clean the wound/ulcer 

base with normal saline to remove surface 

contamination. Use zigzag motion across wound, 

rotating swab, sampling a wide surface area. 

Apply sufficient pressure on swab to express fluid 

from the wound bed. Place swab in transport 

medium, label with correct information and send to 

Microbiology for culture and sensitivity testing as 

soon as possible.11 

 

 

Blood cultures are usually not useful in the setting 

of mild infection 2-4. However, in patients with 

systemic toxicity, extensive skin involvement, 

underlying co morbidities (lymphedema, 

malignancy, neutropenia, immunodeficiency, 

splenectomy, diabetes), special exposures (animal 

bite, water-associated injury), or recurrent or 

persistent cellulitis, blood cultures are more useful 

and should be performed.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Radiographic examination can be a useful tool for 

excluding occult abscess and for distinguishing 

cellulitis from osteomyelitis5. Radiographic 

examination cannot reliably distinguish cellulitis 

from necrotizing fasciitis or gas gangrene; if there 

is clinical suspicion for these entities, radiographic 

imaging should not delay surgical intervention. 

Serology may have a useful diagnostic role in 

patients with recurrent cellulitis 4. 

Management of cellulitis should include supportive 

measures, such as elevation of the affected area 

and treatment of underlying predisposing 

conditions. 

Most patients develop mild cellulitis and can be 

treated with oral antibiotics (Table 1). For patients 

with signs of systemic toxicity or erythema that has 

progressed rapidly should be treated initially with 

parenteral antibiotics. Initial parenteral antibiotics 

are also indicated for most neonates with cellulitis. 

The duration of therapy should be individualized 

depending on clinical response; 5 to 10 days is 

usually appropriate. Longer duration of therapy 

may be warranted in patients with severe disease. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cellulitis 

treatment 

If patient afebrile and healthy 
other than cellulitis, use oral 
Flucloxacillin alone. 

 
If river or sea water 
exposure, discuss with 
microbiologist. 
 
If febrile and ill, admit for IV 
treatment. 

 
 
*Stop Clindamycin if 
diarrhoea occurs. 
 

Flucloxacillin 

 

If penicillin 

allergic:Clarithromycin 

Or Clindamycin*. 

 

Facial cellulitis:Co-

amoxiclav. 

500mg QDS 

 

500mg BD 

 

300–450mg 

QDS 

 

500/125mg TDS 

All for 7 days. 
 
If slow response 
continue for a 
further 7 days. 

 

Table 1: Antibiotic treatment of cellulitis. (Obtained from: Managing common infections: overview of 
guidance for primary care Published 23 July 2014, DOH) 

 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/329172/Managing_infections_guidance_for_primary_care.doc
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/329172/Managing_infections_guidance_for_primary_care.doc


                                          

 

CELLULITIS - continued 
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OPAT (Outpatient parenteral antimicrobial 

 therapy)

Introduction 

Outpatient parenteral antimicrobial therapy 

(OPAT) is a service that allows patients to receive 

intravenous antibiotics without staying in hospital. 

The concept of OPAT first developed in the 1970’s 

in the US as a treatment for children with cystic 

fibrosis. Uptake has been much slower in the UK, 

with very few healthcare providers offering the 

service until 5-10 years ago. A UK consensus 

statement was published in 1998 outlining the 

types of infections suitable for OPAT treatment 

and how services should be developed (1). In 

2012, UK OPAT Good Practice recommendations 

were published (2). Addenbrooke’s Hospital OPAT 

service started in 2010 and the number of patients 

treated each year has grown by 30% per year. 377 

patient episodes were treated via OPAT in 2013-

14 

What sorts of conditions can be treated via 

OPAT? 

One of the most commonly treated infections in 

OPAT services is cellulitis. Cellulitis accounts for 

80,000 admissions to hospital in England Wales 

(3). 30% of patients presenting to hospital with 

cellulitis have moderately severe infection but do 

not have severe systemic sepsis (4). These 

patients often do well receiving treatment via 

OPAT.  

Patients with bone and joint infections require 

prolonged intravenous antibiotic courses. Often 

patients can be systemically well enough to 

receive treatment via OPAT. Other infections that 

can be treated via OPAT include resistant urinary 

tract infections, endocarditis, central nervous 

system infections and line related infections. 

Generally patients with pneumonia do not suit 

treatment via OPAT, as if patients are unwell 

enough to require intravenous antibiotics, they are 

likely to need hospital care with ancillary 

respiratory support, and if well enough to be at 

home, oral antibiotics will suffice.  

 

 

 



                                          

 

OPAT (Outpatient parenteral antimicrobial 

 therapy) - continued 

Which antibiotics are used? 

Once a day long acting antibiotics are preferred for 

ease of administration when patients are at home. 

Standard OPAT antibiotics include Ceftriaxone, 

Ertapenem, Teicoplanin and Daptomycin. Three or 

four times a day antibiotic may be challenging to 

deliver depending on how the OPAT service is 

designed. There has been interest in novel iv 

antibiotic delivery devices that can deliver a 24 

hour infusion. These have little data to prove 

efficacy yet. 

 

How are antibiotics delivered? 

OPAT services vary enormously in design of 

service provision. At Addenbrooke’s Hospital we 

offer 4 main ways of delivering antibiotics; 

1) Daily attendance to infusion bay at 
Addenbrooke’s Hospital. 
This is available for patients who live near 

the hospital, are mobile, have transport 

available to get to the hospital each day and 

are expected to need a only a short course 

of antibiotics. For a short course of 

antibiotics a peripheral cannula or daily 

butterfly are appropriate. This is particularly 

good for patients with cellulitis as there is 

daily review by the OPAT team which 

facilitates timely switch from iv to oral 

antibiotics when there has been sufficient 

improvement. 

2) District nurse administration 
This is ideal when other services are 

required from the district nurses (such as 

wound care management) but availability of 

district nurses with the appropriate skills and 

time is patchy in East Anglia 

 

3) Use of a private provider (‘Medihome’) 
Medihome provides comprehensive nursing 

care at home, but is a relatively expensive 

way of providing care. For three times a day 

antibiotics, this may work out more 

expensive than staying in hospital for care. 

 

 

 

 

4) Patient self administration of antibiotics 
At Addenbrooke’s we have pioneered a 

teaching course for patients to undergo in 

order that they may safely do their own iv 

antibiotic administration. This is cost 

effective and affords patients autonomy with 

their treatment. A PICC line is always placed 

to make self administration safe. 

 

Benefits  

Patients generally give excellent feedback to 

OPAT services. Patient selection is key to 

achieving good patient satisfaction. All patients 

who are due to undertake OPAT at Addenbrooke’s 

are reviewed by the infectious diseases team to 

ensure that OPAT is likely to be safe and 

successful. It is important for patients to feel that 

they have care equivalent to inpatient care and 

feel safe at home. A robust system of regular 

follow-up, and easy access to care should a 

problem develop at home is important. The 

Addenbrooke’s OPAT service reviews patients at 

least weekly, but also offers a 24-hour/day 

telephone advice for patients with availability of 

same day review if needed.  

OPAT is generally cost effective and frees up 

inpatient bed capacity. Patients at Addenbrooke’s 

join the OPAT service either via early discharge 

from hospital or through and ‘admission avoidance 

pathway’. 

An additional benefit from offering treatment via 

OPAT is that the risk of healthcare associated 

infections, such as Clostridium Difficile, is lower in 

OPAT care compared to inpatient care. 

Risks 

Despite these benefits there is a risk associated 

with OPAT in comparison to hospital care because 

of the inevitable reduction in clinical supervision. 

Nationally there is an approximate 10% 

readmission rate from OPAT services (3). Adverse 

drug reactions to antibiotics are to be expected, 

especially with long courses of antibiotics.  

 

 

 



                                          

 

OPAT (Outpatient parenteral antimicrobial 

 therapy) - continued

 

 

 

 

 

 

 

 

 

 

Line related problems are another expected 

hazard in OPAT care. This can vary from minor 

but common problems such as PICC line dressing 

reactions to severe problems such as line 

infections and line associated thrombosis. 

A further risk of OPAT is that iv antibiotics are 

used unnecessarily when oral antibiotics would 

suffice. Similarly there is a risk that by choosing a 

once a day iv antimicrobial for OPAT care, we are 

unnecessarily using very broad spectrum agents 

when more targeted therapy would suffice in terms 

of treating the infection. For these reasons, the 

Addenbrooke’s OPAT team link in with 

microbiology weekly via an MDT and 3 monthly via 

the antimicrobial stewardship group.  

Summary 

OPAT is a successful service that is growing both 

nationally and locally. With good patient selection 

and close patient follow up it is a safe option to 

deliver care and is well liked by patients. There are 

known risks that should be monitored for. 
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A recent survey of OPAT patients at Addenbrooke’s Hospital found 1 in 10.3 patients experience an 

adverse drug reaction (see table 1). Severe reactions are rare, with only 8% of those with a drug reaction 

requiring readmission to hospital (5). 

    

Antibiotic 

 

Frequency of patients with ADR  

 

Frequency of ADR by number of 

days exposure to antibiotic 

 

Ertapenem 

 

1:17.3 

 

1:173 

 

Ceftriaxone 

 

1:15.8 

 

1:350  

 

Teicoplanin 

 

1:6.1 

 

1:166 

  


