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1 Introduction
All NHS bodies are legally responsible for having antimicrobial prescribing policies in place as
summarised in the following publications from the Department of Health (DH): The Health and
Social Care Act, Code of Practice for health and adult social care on the prevention and control of
infections and related guidance. 2008 (Updated 2010.); The Health Act 2006 Code of Practice for
the Prevention and Control of Healthcare Associated Infections. The DH issued specific
recommendations in the supporting document, Saving Lives: reducing infection, delivering clean
and safe care: Antimicrobial Prescribing, including regular audit of antimicrobial prescribing to
determine compliance with local guidelines. Further guidance provided an outline of evidence
based antimicrobial stewardship in the secondary care setting: Antimicrobial Stewardship ‘Start
Smart - then Focus’ DH November 2011(updated 2015).
The purpose of empirical antibiotic guidelines is to:
 Guide prescribers on the use of antibiotics in an evidence-based manner.
 Reduce the incidence of Healthcare Associated Infections (HCAIs)
 Reduce the emergence of antimicrobial resistance
 Minimise adverse effects
 Make the Trust compliant with the Health and Social Care Act.
This guideline is not all encompassing. It aims to include the common infections seen at Kingston
Hospital. This guideline is adapted from the Blue Book Guideline for the Management of Common
Medical Emergencies and for the use of Antimicrobial Drugs 2013 edition and revised. Every
attempt has been made to ensure that statements are fully compatible with the advice given by the
British National Formulary, various professional bodies, the Royal Colleges, NICE guidelines, data
from published clinical trials and national consensus statements. This is a dynamic document and
if there are any comments, please direct them to the lead author so that comments can be used to
modify subsequent versions.
Prescribers should note that the antibiotics advised here are for EMPIRICAL purposes (unless
otherwise specified) commenced before the causative organism is identified. Once culture and
sensitivities are available, the choice of antibiotic should be changed to one with the narrowest
spectrum to which the organism is sensitive. The guidelines are not applicable to pregnant patients
(except where stated) or paediatric patients.
References
Department of Health, Health and Social Care Act. Code of Practice for health and adult social care on the prevention
and control of infections and related guidance. 2008 (Updated 2009.)
Department of Health, Health Act. Code of Practice for the Prevention and Control of Healthcare Associated Infections.
2006
Department of Health, Saving Lives: reducing infection, delivering clean and safe care: Antimicrobial Prescribing, 2007.
Department of Health, Antimicrobial Stewardship - Start Smart then Focus, 2011. (2015 update)
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/417032/Start_Smart_Then_Focus_FINAL.
PDF
British National Formulary 66 September 2015 – March 2016
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2 Recommendations for the prudent use of antimicrobials
2.1

Principles of good antibiotic prescribing











Only prescribe antimicrobials when there is clear benefit to the patient.
Always take appropriate cultures before antibiotic administration where clinically feasible.
Consider individual patient factors in all cases: Allergies/previous antibiotic history/previous
infection with multi-resistant organism (such as MRSA or ESBL producing E.coli) /
availability of oral route/renal &hepatic dysfunction/pregnancy or breast
feeding/immunocompromised, predisposition to C.difficile infection.
Review therapy at least every 48hrs
Follow up all investigations (radiology, microbiology and serology) and rationalise
antibiotics according to results.
Review need for IV therapy at least every 24 hours and switch to oral alternative as soon
as possible (ideally before 48hrs).
Total duration (IV and PO) should not exceed 5 days unless recommended by a
microbiologist or stated in this guideline. Longer duration of antibiotics are required for
endocarditis, meningitis, osteomyelitis, septic arthritis, Staphylococcus aureus
bacteraemia, septicaemia, severe cellulitis, serious deep seated infection or abscess.
Therapeutic Drug Monitoring (TDM) is required for patients on Gentamicin, Vancomycin,
Amikacin. Please refer to TDM guidance in Appendix A. TDM may also be required for
other antimicrobial such as Teicoplanin but this will be on the advice of a Consultant
Microbiologist.
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2.2

Reducing/preventing C.difficile infections


AVOID all cephalosporins, Co-amoxiclav, quinolones (Ciprofloxacin etc) and
Clindamycin especially in patients over 65 years of age.



Prescribe narrow spectrum antibiotic for the shortest duration when clinical evidence of
infection present.



Review laxative and PPI use in elderly patients and consider stopping.

2.3

2.4

IV to Oral Switch Guidance


Review need for IV therapy daily and switch to oral alternative as soon as possible (ideally
before 48hrs).



Clarithromycin, Metronidazole, Rifampicin, Ciprofloxacin , Clindamycin, Coamoxiclav, and Fluconazole have excellent tissue and cell penetration when taken orally.
There is no advantage in using any of these drugs IV unless the patient cannot absorb
them from the gut or is nil by mouth.



The following features indicate a response to initial IV therapy and need for oral switch:
o

Absence of positive blood cultures in the past 48 hours

o

Temperature <38OC for more than 48 hours

o

Oral fluids tolerated (by mouth, NG or PEG tube)

o

No ongoing or potential problems with GI absorption, diarrhoea or vomiting

o

White cell count and/ or CRP are returning to normal

o

Pulse Rate <100 beats/min

o

Patient is not immunocompromised (HIV positive, neutropenic, on steroids,
azathioprine, ciclosporin or cytotoxics)

o

A suitable oral antimicrobial is available



Oral switch options in this guidance are based on empirical choice.



Eventual choice should be based on microbiology results and likely focus of infection.

Clinical advice

Advice from a Consultant Microbiologist is available via switchboard. This is a consultant referral.
Ensure that you have reviewed the patient’s notes and drug chart and examined the patient before
the call. Out of hours, a Consultant Microbiologist is available for emergency specialist advice if
you cannot find it elsewhere (i.e. in this book, full antibiotic policy, the patient’s notes, or from your
senior colleagues). Document the clinical advice in the patient’s notes.

2.5

Restricted antibiotics

Piperacillin -Tazobactam (Tazocin), Temocillin, Meropenem, Teicoplanin, Ciprofloxacin,
Clindamycin, Amikacin, Linezolid, Fosfomycin, Ertapenem, IV Vancomycin, Daptomycin and
Fidaxomicin are restricted antibiotics. They can only be prescribed on Consultant Microbiologist
advice when used outside of these guidelines. Please document in the patient’s notes that the
drug has been approved and by whom and complete the restricted antibiotics form on CRS. Out of
hours restricted antibiotics may be prescribed by the Specialty trainee or above but must be
discussed with the Consultant Microbiologist within 24 hours. All antifungals except Fluconazole
and Nystatin are restricted except for use in ITU, Paediatrics and Haematology/Oncology.
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2.6

Penicillin allergy or NOT?

True allergy is often confused with drug side effects i.e. nausea, vomiting and diarrhoea. 80-90%
of patients who say they are allergic to penicillin are not. An accurate history and nature of the
allergy should be taken and documented on the drug chart and in the notes. The following
symptoms which have occurred during or immediately after a penicillin, indicate a true allergy:


Bronchospasm causing breathlessness



Urticaria/ rash/ erythema/ angioedema/ pruritis



Oedema of the face, pharynx and larynx



Profound hypotension and pulmonary oedema

Patients with a history of a minor rash restricted to a small area of the body, or a rash that occurs
more than 72 hours after penicillin administration are unlikely to have a true penicillin allergy. In
these patients, penicillin should not be withheld unnecessarily for serious infections.
A ‘traffic light’ system is used in this document to facilitate drug choice in those patients with a true
allergy to penicillin:

RED – penicillin based drugs – contra-indicated in true penicillin allergy (e.g
Flucloxacillin, Co-amoxiclav, Piperacillin-Tazobactam (Tazocin))

AMBER – drugs structurally related to penicillin - upto10% of penicillin-allergic patients
may exhibit cross-reactivity to these agents. If history of anaphylaxis, angioedema
(blistering or swelling), erythroderma / Stevens-Johnson syndrome or bronchospasm, to
a penicillin, these drugs should be avoided cephalosporins (e.g. Cefuroxime,
Ceftriaxone) carbapenems (e.g. Meropenem, Ertapenem)

GREEN – considered safe in penicillin allergy e.g. Clarithromycin, Gentamicin,
Teicoplanin, Vancomycin, Metronidazole.

2.7

Specimens

Before starting antibiotics, take appropriate specimens to aide/confirm diagnosis.
Specimens should be of good quality ie. Tissue or pus in sterile container rather than a swab,
purulent sputum rather than saliva, faeces rather than rectal swab.
Take blood for culture in accordance with the Trust Blood Culture policy on PIMS.
Out of hours specimens that need to processed urgently: the oncall Biomedical Scientist
should be contacted via Kingston or St George’s switchboard 020 8672 1255 and air-call SG394.
The requestor must give the air call switchboard their full contact telephone number and name.
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3 Bone and Joint Infections
Infection
Septic arthritis

First Line antibiotic

Alternative or True
penicillin allergy

Oral Switch

Total Duration (IV+PO)

Guided by culture and
sensitivity results.

Initially 2 weeks IV followed
by 4 weeks oral therapy
BUT confirm sensitivities
with microbiology results

Native joint
Flucloxacillin IV 2g QDS
If MRSA +ve
*Teicoplanin 12mg/kg IV 12
hourly for 3 doses then 12mg/kg
OD

*Teicoplanin 12mg/kg IV 12
hourly for 3 doses then 12mg/kg
OD

Prosthetic Joint
Discuss with Microbiology
Consultant
Flucloxacillin IV 2g QDS
Osteomyelitis
Consider addition of PO
Rifampicin 600mg BD or
Sodium Fusidate 500mg TDS
for first two weeks

*Teicoplanin 12mg/kg IV 12
hourly for 3 doses then 12mg/kg
OD
Consider addition of PO
Rifampicin 600mg BD or
Sodium Fusidate 500mg TDS
for first two weeks

Guided by culture and
sensitivity results.

4 – 6 weeks minimum
Total duration depends on
success of debridement,
organisms isolated,
response to treatment.

* Round Teicoplanin doses to the nearest 100mg. Maximum initial teicoplanin dose 1000mg. Monitor Teicoplanin levels – take a trough
level between day 3 to 5 and repeat at least once a week thereafter. Adjust dose based on levels
References
C. Mathews et al, (on behalf of the British Society for Rheumatology Standards, Guidelines and Audit Working Group.) BSR & BHPR, BOA, RCGP and BSAC Guidelines for the
management of the hot swollen joint in adults. Rheumatology 2006; 1-22. http://rheumatology.oxfordjournals.org/content/45/8/1039.full.pdf+html
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4 Cardiovascular System Infections
See Appendix A for Gentamicin (low dose for bacterial endocarditis) & Vancomycin monitoring and dosing.

4.1

Bacterial Endocarditis – Empirical Therapy

Infection

Bacterial Endocarditis - Empirical
therapy
If non acute / chronic presentation,
take three blood cultures at least 6
hours apart before starting antibiotic
treatment.
If severe sepsis, take two blood
cultures at different times and give
empirical treatment, all within one
hour.

First Line Antibiotic

Alternative or True penicillin allergy

Total Duration (IV)

Acute Presentation
Flucloxacillin 2g IV 6 hourly- increase dose to 2g 4 hourly
if > 85kg +
*Vancomycin IV 12 hourly, modified according
Gentamicin 1mg/kg IV 12 hourly, modified according to
to renal function +
renal function
Gentamicin 1mg/kg IV 12 hourly, modified
according to renal function
Indolent Presentation
2 – 6 weeks
Depending on likely
causative organism

Amoxicillin 2g IV 4 hourly +
Gentamicin 1mg/kg IV 12 hourly, modified according to
renal function

Intra-cardiac prosthesis or Suspected MRSA
*Vancomycin IV 12 hourly, modified according to renal
function +
Rifampicin 600mg PO 12 hourly +
Gentamicin 1mg/kg IV 12 hourly, modified according to
renal function

*Vancomycin IV 12 hourly, modified according
to renal function +
Rifampicin 600mg PO 12 hourly +
Gentamicin 1mg/kg IV 12 hourly, modified
according to renal function

*For guidance on Vancomycin prescribing refer to Appendix A
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4.2

Bacterial Endocarditis – Organism known

*MIC=minimum inhibitory concentration (as advised by microbiology sensitivity result)
Routine switch to oral antimicrobials is not recommended.
Infection

First Line Antibiotic

Streptococci (MIC < 0.1)*

Benzylpenicillin 1.2g IV 4 hourly +
Gentamicin 1mg/kg IV 12 hourly, modified according to
renal function
Duration: 2 weeks for both antibiotics

Streptococci (MIC > 0.1 to
<0.5)*

Native valve: Staphylococci Methicillin sensitive
Native valve: Staphylococci Methicillin resistant

Enterococcus

Benzylpenicillin 1.2g IV 4 hourly (Duration 4 to 6 weeks) +
Gentamicin 1mg/kg IV 12 hourly, modified according to
renal function (Duration: 2 weeks)

Alternative or True penicillin allergy

*Vancomycin IV, modified according to renal function (4 to 6 weeks) +
Gentamicin 1mg/kg IV 12 hourly, modified according to renal function (2
weeks)
Discuss with Consultant Microbiologist before starting if high risk of
nephrotoxicity

Flucloxacillin 2g IV 6 hourly (increase dose to 2g 4 hourly if
> 85kg)
*Vancomycin IV +
Duration: 4 weeks
Rifampicin 600mg PO 12 hourly
*Vancomycin IV +
Duration: 4 weeks for both antibiotics
Rifampicin 600mg PO 12 hourly
Duration: 4 weeks for both antibiotics
Amoxicillin 2g IV 4 hourly +
Gentamicin 1mg/kg IV 12 hourly, modified according to
renal function
Duration: 4 – 6 weeks for both antibiotics

*Vancomycin IV, modified according to renal function +
Gentamicin 1mg/kg IV 12 hourly, modified according to renal function
Duration: 4 – 6 weeks for both antibiotics
Discuss with Consultant Microbiologist before starting if high risk of
nephrotoxicity

*For guidance on Vancomycin prescribing refer to Appendix A
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Infection

Endocarditis in presence of
intracardiac prosthesis
Methicillin resistant organism

Endocarditis in presence of
intracardiac prosthesis
Methicillin sensitive organism

First Line Antibiotic

Alternative or True penicillin allergy

*Vancomycin IV (Duration: 6 weeks) +
Rifampicin 600mg PO 12 hourly (Duration: 6 weeks) +
Gentamicin 1mg/kg IV 12 hourly, modified according to
renal function (Duration > 2 weeks)

Discuss with Consultant Microbiologist

*Vancomycin IV (Duration: 6 weeks) +
Flucloxacillin 2g IV 6 hourly; increase dose to 2g 4 hourly if
Rifampicin 600mg PO 12 hourly (Duration: 6 weeks) +
> 85kg (Duration: 6 weeks) +
Gentamicin 1mg/kg IV 12 hourly, modified according to renal function
Rifampicin 600mg PO 12 hourly (Duration: 6 weeks) +
(Duration > 2 weeks)
Gentamicin 1mg/kg IV 12 hourly, modified according to
renal function (Duration > 2 weeks)

*For guidance on Vancomycin prescribing refer to Appendix A
Reference

2015 ESC Guidelines for the Management of Infective Endocarditis European Heart Journal (2015) 36, 3075-3123 http://eurheartj.oxfordjournals.org/content/36/44/3075
Guidelines for the antibiotic treatment of endocarditis in adults: report of the Working Party of the British Society for Antimicrobial Chemotherapy. J. Antimicrob. Chemother., 2012;
67: 269 – 289 http://jac.oxfordjournals.org/content/67/2/269.full.pdf+html
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5 Central Nervous System Infections
5.1

Bacterial Meningitis

Take blood cultures. Perform lumbar puncture (LP) if no contraindications. If LP or blood culture delayed, first dose of antibiotics should be given.
Notify Public Health: 0344 326 2052. Contact tracing is necessary for cases of Haemophilus influenzae, meningococcal meningitis and TB meningitis – see also
prophylaxis table in Section 5.3
Give dexamethasone 10mg IV 6 hourly before or up to 12 hours after administration of first dose of antibiotic (esp. if suspecting pneumococcal meningitis) AVOID in septic shock, meningococcal septicaemia, immunosuppression and following neurosurgery. If pneumococcal meningitis confirmed, continue for 4 days.
If other pathogen confirmed, stop dexamethasone.

Organism
Empiric / organism not known

First line Antibiotic

Ceftriaxone 2g IV BD

Consider adding treatment for Listeria
(see below) if ≥60 years old or
immunocompromised

Haemophilus influenzae

Alternative or True penicillin allergy

Total Duration
(IV)

10 days
Ceftriaxone may still be suitable in patients with
mild penicillin allergy

Ceftriaxone 2g IV BD

10 days
Chloramphenicol 25mg/kg IV QDS

Meningococcus

Pneumococcus
Consider dexamethasone (see above)

Listeria
consider in ≥60 years old or
immunocompromised

Tuberculosis

Benzylpenicillin 2.4g IV every 4 hours
followed by
Ciprofloxacin 500 mg PO as a single dose (not
required if patient has received at least one dose of
Ceftriaxone)




decrease dose as soon as clinically
indicated
carries a risk of aplastic anaemia
monitor full blood count

5 - 7 days

Ceftriaxone 2g IV BD
If travelled in last 6 months to country with high rate of resistant pneumococci**:
Add *Vancomycin IV or Rifampicin 600mg PO/IV BD
Amoxicillin 2g IV 4 hourly

Co-trimoxazole 960mg PO/IV BD

10 - 14 days

21 days

Contact Consultant Microbiologist and Respiratory physicians.

*For guidance on Vancomycin prescribing refer to Appendix A
** Canada, China, Croatia, Greece, Italy, Mexico, Pakistan, Poland, Spain, Turkey, USA. Full list: http://bit.ly/1Kosckx and http://bit.ly/1rOb3cx
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5.2

Other CNS Infections

Organism
Brain Abscess

Discuss with neurosurgical team
re: surgical drainage

Viral meningoencephalitis
(suspected or confirmed HSV
and VZV)

First Line Antibiotic

*Vancomycin IV 12 hourly, modified according
to renal function +
Metronidazole 400mg PO TDS +
Ceftriaxone 2g IV BD

Alternative

** Chloramphenicol 25mg/kg IV QDS (decrease
dose as soon as clinically indicated)+
* Vancomycin IV 12 hourly, modified according to
renal function

Aciclovir 10mg/kg IV TDS (based on ideal body
weight if obese)
Oral aciclovir is NOT effective

Total Duration
(IV)

Clinical review at 6
weeks

14-21 days

Enteroviruses are the commonest cause of viral meningitis. Antivirals are not indicated and no antibiotics necessary, remember
to take stool sample and viral throat swab to aid diagnosis

*For guidance on Vancomycin prescribing refer to Appendix A
**Chloramphenicol carries a risk of aplastic anaemia – monitor full blood count
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5.3

Prophylaxis for Contacts of Haemophilus and Meningococcus Meningitis

Prophylaxis with Ciprofloxacin should be given to all household contacts. This includes all children below 4 years of age, regardless of their
immunisation status.

Infection

Prophylaxis of meningococcal and
Haemophilus influenzae meningitis

Pregnant and breast-feeding women should
be counselled about the risks/benefits of
receiving antibiotic prophylaxis

First Line antibiotic

Alternative if contra-indication to First
Line

Adults and children over 12years:
Ciprofloxacin 500 mg PO as a single dose

Adults and children over 12years:
Rifampicin 600 mg PO BD for 2 days

Child 5-12years:
Ciprofloxacin 250mg PO as a single dose

Child 1-12 years
Rifampicin 10 mg/kg PO BD for 2 days

Child 1month – 4years:
Ciprofloxacin 30mg/kg PO as a single dose (maximum
125mg)

Child under 1year
Rifampicin 5 mg/kg PO BD for 2 days

Pregnancy Azithromycin 500mg as a single dose.

References
McGill F, et al.,The UK joint specialist societies guideline on the diagnosis and management of acute meningitis and meningococcal sepsis in immunocompetent adults, J Infection
(2016), Volume 72 , Issue 4 , 405 – 438 http://www.journalofinfection.com/article/S0163-4453(16)00024-4/fulltext
Heyderman RS et al (on Behalf of British Infection Society). Early management of suspected meningitis and meningococcal septicaemia in adults. Journal of Infection. 2003; 46: 7577
Fitch MT et al. Emergency diagnosis and treatment of adult meningitis. Lancet Infectious Diseases. 2007; 7: 191-200
Tunkel AR et al (On behalf of the Infectious Diseases Society of America). Practice guidelines for the management of bacterial meningitis. Clinical Infectious Diseases 2004; 39:
1267-84 http://www.idsociety.org/uploadedFiles/IDSA/Guidelines-Patient_Care/PDF_Library/Bacterial%20Meningitis(1).pdf
Guidelines for public health management of meningococcal disease in the UK (2011) updated August 2015
Solomon T, Michael BD, Smith PE, Sanderson F, Davies NWS, Hart I, et al. National ABN/BIA guideline for the management of encephalitis for adults. J Infect 2012;64(4):347-73
http://www.encephalitis.info/files/2613/5480/9792/YJINF_2823.pdf
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6 Gastrointestinal Infections (including Clostridium difficile infection)
Note: Cefalexin should NOT be used. It does not have as broad a spectrum of activity as IV cephalosporins.
*For guidance on Gentamicin prescribing refer to the online Gentamicin Calculator and Appendix A.

6.1

Gastrointestinal Infections

Infection

First Line Antibiotic

Alternative or True penicillin
allergy

Oral switch

Total
Duration
(IV+PO)

Campylobacter

If severe, recurrent or persistent
Clarithromycin 500mg PO BD
If septicaemia
Clarithromycin 500mg PO BD +
*Gentamicin IV OD

Seek advice

Clarithromycin 500mg PO BD

5 days

Usually no antibiotic
required.
Cholecystitis / biliary
sepsis

Amoxicillin 1g IV TDS + Metronidazole
500mg IV TDS + *Gentamicin IV OD
If Jaundice with suspected ascending
cholangitis
Piperacillin-Tazobactam (Tazocin)
4.5 g IV TDS

Diverticulitis

Gastroenteritis
(Enteropathic E.coli,
Salmonella spp,
Shigella)

Cefuroxime 750mg IV TDS +
Metronidazole 500mg IV TDS

Patients <65 years: Co-amoxiclav
625mg PO TDS
Metronidazole 500mg IV TDS +
*Gentamicin IV OD

Metronidazole 500mg IV TDS +
*Gentamicin IV OD

Patients >65years or otherwise at risk
of C.difficile:
Amoxicillin 500mg PO TDS +
Metronidazole 400mg PO TDS
Penicillin Allergy:
Trimethoprim 200mg PO BD +
Metronidazole 400mg PO TDS

5 days

5 days

Generally avoid antibiotics: antibiotics prolong carriage of organism.

First Line Antibiotic

Alternative or True penicillin
allergy
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Total Duration
(IV+PO)

Infection
H. pylori eradication

First Line Antibiotic

Alternative or True penicillin
allergy

Oral switch

Total Duration
(IV+PO)

Omeprazole 20mg PO BD +
Clarithromycin 500mg PO BD +
Amoxicillin 1g PO BD
if appropriate, continue Omeprazole 20mg
PO OD (refer to BNF)

Omeprazole 20mg PO BD +
Clarithromycin 500mg PO BD +
Metronidazole 400mg PO BD

See left columns

7 days

Oral antibiotics may not be
appropriate in severe sepsis

5 days (longer if
abscess/cyst
present)

Guided by culture and sensitivity
result

5 days

Pancreatitis
Antibiotics routinely
not indicated.

If CT evidence of >30% necrosis
Piperacillin-Tazobactam (Tazocin)
4.5g IV TDS

Spontaneous
Bacterial Peritonitis

If WBC >250/ml (mainly neutrophils) or
>300/ml (mainly lymphocytes)
Piperacillin-Tazobactam (Tazocin)
4.5g IV TDS

Prophylaxis
following SBP
Localised or
generalised
peritonitis
e.g. after perforation of
the appendix or colon

If CT evidence of >30% necrosis:
Meropenem 1g IV TDS

Seek advice from Consultant
Microbiologist

Refer to Gastroenterology Team
Cefuroxime 750mg IV TDS +
Metronidazole 500mg IV TDS
If sepsis not settling after 2 days consider
changing to
Amoxicillin 1g IV TDS +
Metronidazole 500mg IV TDS +
*Gentamicin IV OD

If < 65 years old
Co-amoxiclav 625mg PO TDS
Metronidazole 500mg IV TDS +
*Gentamicin IV OD

Patients >65years or otherwise at
risk of C.difficile
Amoxicillin 500mg PO TDS +
Metronidazole 400mg PO TDS

5 days

References
Test and treat for Helicobacter pylori (HP) in Dyspepsia, Quick Reference Guide for Primary Care, For consultation and local adaptation. PHI and BIA. July 2012
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/346305/Helicobacter_guidance_update_post_Maastricht_IV_24_10.pdf
UK guidelines for the management of acute pancreatitis. UK Working Party on Acute Pancreatitis. Gut 2005; 54;1-9.
http://www.bsg.org.uk/pdf_word_docs/pancreatic.pdf
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6.2

Clostridium difficile infection (CDI)

The full policy is available on the hospital intranet Policies Information Management System (PIMS)
Prevention





Use the narrowest spectrum antibiotic for the shortest time possible
AVOID all cephalosporins, Co-amoxiclav, quinolones (Ciprofloxacin etc) and Clindamycin especially in patients over 65 years of age.
Always review and restrict the use of proton pump inhibitors e.g. omeprazole
Do not use Metronidazole to prevent infection in patients receiving antibiotics

Management of suspected or confirmed C. difficile infection









Send a stool sample if clinically indicated: request C. difficile testing and state antibiotic history
Stop precipitating antibiotic if possible and substitute with an agent less likely to induce CDI
Apply general infection control measures
Refer to the diarrhoea care bundle
Avoid antiperistaltic agents in acute infection (they may precipitate toxic megacolon);
STOP laxatives,
Review the need for proton pump inhibitors (PPIs) which are a risk factor for CDI
Consider prescribing barrier agents to prevent skin excoriation: Cavilon spray and/or Hydromol ointment
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Severity

Action

Mild disease

May not require treatment. If treatment is required use oral Metronidazole 400 mg TDS for 10 days.

Moderate disease

Oral Metronidazole 400mg TDS for 10 days.

Severe disease
Any of the following indicate severe CDI:



WCC > 15 10 /L;
Acutely rising blood creatinine (e.g.
>50% increase above baseline);



Temperature >38.5ºC; or



Evidence of severe colitis (abdominal
signs, radiology)

9

st

1 line: **Oral Vancomycin 125 mg QDS for 10 days
2nd line: **Oral Vancomycin 250 mg QDS for 10 days plus IV Metronidazole 500 mg TDS for 10 days
3rd line: consider Fidaxomicin* 200 mg BD for those with severe CDI who are at high risk of recurrence,
including elderly patients with multiple comorbidities who are receiving concomitant antibiotics.
The addition of PO Rifampicin 300 mg BD or IV immunoglobulin 0.40 g/kg may also be considered.

Recurrent infection

**Oral Vancomycin 125 mg QDS for 10 days
Discuss Fidaxomicin* 200 mg BD with Consultant microbiologist if fails to respond to Vancomycin

Intractable infection

Tapering doses of oral Vancomycin : Discuss with Consultant Microbiologist before commencing
125 mg QDS for one week, 125 mg BD for one week, 125 mg od for one week, 125 mg on alternate days
for one week, 125 mg every third day for one week (six weeks in total).

*Fidaxomicin is a restricted antibiotic – please discuss with Consultant Microbiologist before commencing.
** Vancomycin vials for parenteral administration may be used orally (unless the patient is being discharged). Reconstitute a 500mg vial with 10ml
water for injections. Dilute the required dose in 20-30 ml of water. Reconstituted solution can used for up to 24 hours if stored in the fridge
Reference
Updated guidance on the management and treatment of Clostridium difficile infection. Public Health England, 2013.
http://www.hpa.org.uk/webc/HPAwebFile/HPAweb_C/1317138914904
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7 Respiratory System Infections
*For guidance on Gentamicin prescribing refer to the online Gentamicin Calculator and Appendix A

Infection

Community acquired pneumonia (CAP)
Also refer to the ‘Community Acquired
Pneumonia Pathway’ bundle below
Clinical signs of consolidation +/- Evidence of
consolidation on CXR
Assess severity using the CURB-65 score
below (1 point for each feature present):

new Confusion

Urea > 7 mmol/l

Respiratory rate > 30/min

Blood pressure (SBP <90mmHg or DBP
< 60 mmHg)

Age > 65 years
CXR findings and CURB-65 score MUST be
documented

First Line Antibiotic

Alternative or True penicillin
allergy

Oral Switch

CURB-65 Score: 0-1
Amoxicillin PO 500mg TDS

CURB-65 Score: 0-1
Clarithromycin PO 500mg BD

See left columns

CURB-65 Score: 2
Amoxicillin PO 500mg TDS +
Clarithromycin PO 500mg BD

CURB-65 Score: 2
Doxycycline 200 mg PO stat followed
by 100mg OD

See left columns

CURB-65 Score: 3 to 5 (not
requiring HDU/ITU care)
Benzylpenicillin IV 1.2g QDS +
Clarithromycin PO/IV 500mg BD

CURB-65 Score: 3 to 5 (not
HDU/ITU)

CURB-65 Score: 3 to 5 (not
requiring HDU/ITU) care
Amoxicillin PO 500mg TDS +/Clarithromycin PO 500mg BD

Teicoplanin IV refer to dosing table
in Appendix A

5 days

+
Clarithromycin PO/IV 500mg BD
Clarithromycin – Mycoplasma infection is uncommon in patients aged > 65 years.
Stop Clarithromycin as soon as clinically indicated.

Suspected atypical pneumonia (excludes
patients known or strongly suspected to
be HIV positive)
If HIV risk – seek advice from GUM
Consultants

Clarithromycin PO 500 mg BD

Clarithromycin PO 500 mg BD

Hospital Acquired Pneumonia (Infection
occurring ≥5 days hospital stay)

Mild Doxycycline 200 mg PO stat
followed by 100mg OD

Seek advice

Evidence of new consolidation on CXR.
Clinical findings must be documented
Send sputum

Total
Duration
(IV+PO)

Teicoplanin IV refer to dosing table
Severe Benzylpenicillin 1.2g IV
QDS + *Gentamicin IV OD
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See left columns

Minimum
7 days

Doxycycline 200 mg PO stat
followed by 100mg OD

5 days

Infection

First Line Antibiotic

Aspiration pneumonia
only indicated if pneumonic signs present
not indicated on day of aspiration
Send sputum. Document CXR changes 48-72
hours after aspiration

Benzylpenicillin IV 1.2g QDS +
*Gentamicin IV OD +
Metronidazole PO 400mg TDS / IV
500mg TDS

Mycobacterium TB

Infective exacerbation of COPD
Only needs treating with antibiotics if
increasing purulence of sputum or CXR
changes. A sputum sample should be sent for
culture. Review appropriateness of antibiotics
when sensitivities become available.

Alternative or True penicillin
allergy
Teicoplanin IV refer to dosing

table in Appendix A +
Metronidazole PO 400mg TDS / IV
500mg TDS +
*Gentamicin IV OD

Oral switch

Clarithromycin PO 500mg
BD + Metronidazole PO
400mg TDS

Notifiable – Refer to Respiratory physician
Send three sputum samples ( taken on three separate days) for AFB investigation
Infection control precautions until initial two weeks of effective therapy completed
Doxycycline 200mg STAT then
100mg PO OD
If CXR changes of pneumonia
Use CAP / HAP protocol above as
appropriate
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Total Duration
(IV+PO)

5 days

6 – 9 months
Determined by site of
disease and
response to therapy

Clarithromycin PO 500 mg BD
If CXR changes
Use CAP / HAP protocol accordingly
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See left columns

5 days

Author: Dr Sneha Patel, Consultant Microbiologist & Nicola Robinson, Senior Pharmacist
Empirical antibiotic guidelines for the management of common infections in adult inpatients
Version 3.0 Review Date: August 2017

Page 20 of 55

Infection

First Line Antibiotic

Alternative if true allergy to
First Line

Total Duration (IV+PO)

Acute sore throat

Viral - No antibiotic required

Majority are viral
If fever, purulent tonsils, cervical
lymphadenopathy and absence of
cough then may benefit from
antibiotics

Streptococci
Penicillin V 500mg PO QDS

Acute otitis media
60% resolve without antibiotics

Amoxicillin PO 500mg TDS

Clarithromycin PO 500mg BD

5 days

Sinusitis
Majority are viral

Amoxicillin PO 500mg TDS

Doxycycline 200mg STAT then
100mg PO OD

7 days

Acute epiglottitis

Ceftriaxone 2g IV OD

Not appropriate

7-10 days

Diphtheria

Notifiable: Contact Consultant
Microbiologist

10 days Penicillin V
Clarithromycin PO 500mg BD

(Avoid Amoxicillin as it causes
rash in EBV/glandular fever)

5 days Clarithromycin

References
Lim WS, Baudouin SV, George RC et al. British Thoracic Society guidelines for the management of community acquired pneumonia in adults: update 2009. Thorax 2009;64(Suppl
III):iii1–iii55. http://www.brit-thoracic.org.uk/Portals/0/Clinical%20Information/Pneumonia/Guidelines/CAPGuidelinefull.pdf
National Institute for Health and Clinical Excellence. (2010). Chronic obstructive pulmonary disease in over 16s: diagnosis and management (CG101)
https://www.nice.org.uk/guidance/cg101/resources/chronic-obstructive-pulmonary-disease-in-over-16s-diagnosis-and-management-35109323931589
National Institute for Health and Clinical Excellence(2014). Pneumonia in adults: diagnosis and management (CG191)
https://www.nice.org.uk/guidance/cg191/resources/pneumonia-in-adults-diagnosis-and-management-35109868127173
HPA: Management of Infection guidance for Primary care- for consultation & local adaptation, May 2016
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/524984/Management_of_infection_guidance_for_primary_care_for_consultation_and_local_adaptatio
n.pdf
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8 Sepsis
Also refer to severe sepsis guidelines in the Blue Book.
In suspected sepsis, take blood cultures and start broad spectrum antibiotics within one hour. The Surviving Sepsis Campaign
recommends that intravenous antibiotic therapy be started as early as possible and within the first hour of recognition of septic shock.
Consider oral switch at 48 hours. Oral choice depends on the subsequent identification of the focus of infection.
*For guidance on Gentamicin prescribing refer to the online Gentamicin Calculator and Appendix A.
Likely source of infection
Severe Sepsis of UNKNOWN SOURCE
Efforts should be made to find source
Request chest x-ray, send urine, blood cultures
and other relevant samples as part of septic
screen; check any previous culture results for
resistant organisms

Intra-abdominal or pelvis

IV catheter - peripheral or central
(Remove line if possible)

First Line Antibiotic

Amoxicillin 1g IV TDS +
*Gentamicin IV OD

Amoxicillin 1g IV TDS +
*Gentamicin IV OD +
Metronidazole 400mg PO TDS
Flucloxacillin 1g IV QDS. If >85kg 2g
IV QDS

Alternative or True penicillin allergy
Teicoplanin IV refer to dosing table in

Appendix A +
*Gentamicin IV OD

Teicoplanin IV refer to dosing table in

Appendix A +
*Gentamicin IV OD +
Metronidazole 400mg PO TDS

Teicoplanin IV refer to dosing table in

Appendix A
If MRSA colonised
Teicoplanin IV refer to dosing table in

Appendix A
Flucloxacillin 2g IV QDS
Teicoplanin IV refer to dosing table in

Soft tissue/skin e.g. cellulitis
If MRSA colonised

Appendix A

Teicoplanin IV refer to dosing table in

Appendix A
Urinary Tract

*Gentamicin IV OD +
Amoxicillin 1g IV TDS
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(IV+PO)

*Gentamicin IV OD alone
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5 – 14 days
depending on focus
and clinical response

9 Skin and Soft Tissue Infections
Cellulitis - CONSIDER IV TO ORAL SWITCH AT 48 HOURS
Ideally send tissue/pus in sterile container (rather than wound swab).
Infection
Breast abscess/mastitis

First Line Antibiotic

Alternative or True penicillin allergy

Oral switch

Total Duration
(IV+PO)

Breast abscess - Clarithromycin 500mg
PO BD
Mastitis – Erythromycin 500mg IV/PO
QDS

See left columns

5 – 10 days

Flucloxacillin PO
1g QDS

5 – 14 days
depending on
clinical response

Flucloxacillin 1g IV/PO QDS
If septic, rapidly spreading cellulitis or
systemic features consider increasing to
Flucloxacillin 2g IV QDS

Cellulitis/ Phlebitis
(including peri-orbital cellulitis)

Non Severe
Flucloxacillin PO 1g QDS

Draw demarcation lines to follow
progress
Send wound swab if broken skin
Check for previous MRSA results

Severe Cellulitis
Flucloxacillin IV 2g QDS
MRSA colonisation or infection:
Teicoplanin IV refer to dosing table in

Non Severe
Clarithromycin 500mg PO BD
Severe Cellulitis
Teicoplanin IV refer to dosing table in

Appendix A

Appendix A
Diabetic foot infection

SEE APPENDIX E

Human or animal bites

Cat/dog biteDoxycycline PO 100 mg BD +
Metronidazole PO 400mg TDS
7 days. Review
Co-amoxiclav 625mg PO/ 1.2g IV TDS
Human bite –
See left columns
at 24 and 48
Clarithromycin PO 500mg BD (or
hours
Doxycycline PO 100 mg BD) +
Metronidazole PO 400mg TDS
Chronic ulcers will always be colonised with organisms. Swabbing of the site and antibiotics are only indicated if there is evidence of
acute infection: increased pain, cellulitis, pyrexia, raised WCC.
Medical / Surgical emergency: Discuss with Consultant Microbiologist and on call surgical team. Send blood culture, tissue sample, or
swab from broken or weeping site.

Leg ulcers and pressure sores
Necrotising fasciitis
Wound infections

Should be drained and only treated with antibiotics if the patient is septicaemic or has spreading cellulitis.
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10 Urogenital Infections
Take specimen(s) for culture and sensitivities and then start treatment. Therapy must be changed later in the light of the results. Clearly state
specimen type: MSU or CSU. In young sexually active men consider urethritis in the differential diagnosis. If there is a discharge present refer to
the Wolverton Centre for Sexual Health.
Check previous urine results including those sent by GP surgeries for multiresistant organisms eg ESBL producing E coli/Klebsiella (any site) in
the previous 24 months.

Asymptomatic bacteriuria:
 Should only be treated before urological procedures or in pregnancy
 Asymptomatic bacteruria in the elderly should not be treated: treatment does not reduce mortality or symptoms but increases the risk of
adverse events.

Catheterised patients:
 All catheters will become colonised with organisms within 24 to 48 hours of insertion. Do not treat a positive CSU culture unless there are
clinical signs and symptoms of infection
 Only send urine samples for laboratory culture if the patient has clinical sepsis, not because of the appearance or smell of the urine
 In catheterised patients who present with fever:
o look for associated localising (loin or supra-pubic tenderness) or systemic features
o exclude other potential sources of infection
o send an appropriately taken CSU sample for culture to determine the infecting organism and susceptibility to antibiotics
o consider antibiotic therapy taking into account the severity of the presentation and any comorbid factors.

CONSIDER IV TO ORAL SWITCH AT 48 HOURS

For guidance on Gentamicin prescribing refer to the online Gentamicin Calculator and Appendix A.
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Infection

First Line Antibiotic

Uncomplicated UTI
Dysuria, urgency, frequency, suprapubic
o
tenderness +/-low grade fever ≤ 37.9 C)
and no back pain.

Trimethoprim 200mg PO BD
Review when sensitivities are
known

Acute Pyelonephritis
Mild: loin pain, flank tenderness, +/- low
o
grade fever ≤ 37.9 C

Mild
Trimethoprim 200mg PO BD

Severe: Fever >38°C, rigors, loin pain,
flank tenderness, nausea, vomiting,
tachypnoea, tachycardia, hypotension,
confusion
Catheter UTI

UTI in pregnancy
For pyelonephritis in pregnancy see
separate guideline on PIMS
Endometritis
Send HVS and ECS for chlamydia

Epididymo-orchitis
Send urethral swabs and urine for
culture and sensitivity and urine sample
for Chlamydia NAAT testing

Severe:
Amoxicillin 1g IV TDS +
*Gentamicin IV OD

Alternative or True penicillin
allergy

Oral switch

Nitrofurantoin 50mg PO QDS
(Avoid if CrCl less than 45ml/min)

Men: 7 days
Women: 3 days

Guided by sensitivities. Do not
switch to oral amoxicillin as
monotherapy without sensitivity data 10 Days
*Gentamicin IV OD alone

Catheter urine specimens are usually dipstick and culture positive. Treat with antibiotics only if the patient is
symptomatic. Remove catheter if possible. Be guided by sensitivities.
Catheter change/insertion: antibiotic prophylaxis not routinely required - see surgical prophylaxis Appendix B for
details.
Amoxicillin 500mg PO TDS (if
susceptible) or Cefalexin 500mg PO
TDS

Nitrofurantoin 50mg PO QDS
(avoid at term and if CrCl less than
45ml/min)

Cefuroxime 750mg IV TDS +
Metronidazole 500mg IV TDS

Seek advice

Ceftriaxone 500mg IM immediately
(single dose) +
Ciprofloxacin 500mg PO BD
Patients who are sexually active
Add Doxycycline 100mg BD
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Total
Duration
(IV+PO)

7 days

7 days

Co-amoxiclav 625mg PO TDS
Add Erythromycin 500mg QDS if
Chlamydia positive

7 days

Ciprofloxacin
for 14 days
Doxycycline
for 10 days

Seek advice
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Infection

First Line Antibiotic

Pelvic inflammatory disease (PID)

Mild PID
Ceftriaxone 500mg IM immediately
(single dose)
Followed by :
Doxycycline 100mg PO BD +
Metronidazole 400mg PO BD
Severe PID
Ceftriaxone 2g IV OD plus
Doxycycline 100mg PO BD +
Metronidazole 400mg PO BD
Stop Ceftriaxone when apyrexial for
48 hrs, Take blood cultures

Acute Prostatitis

Alternative or True penicillin
allergy

Oral switch

If NIL by mouth
Ceftriaxone dosed as in left column
Followed by:
Doxycycline 100mg PO BD +
Ciprofloxacin 400 mg IV BD +
Metronidazole 400mg PO BD
Metronidazole 500mg IV BD
(change to oral as soon as
tolerated)

Patients <65 years old:
Ciprofloxacin 500mg PO BD

Cefuroxime 1.5g IV TDS +
*Gentamicin IV OD

Total Duration
(IV+PO)
14 days

IV 48 hours plus
PO 28 days

Patients >65 years old:
Trimethoprim 200mg PO BD

References
SIGN Management of suspected bacterial urinary tract infection in adults: A national clinical guideline. Scottish Intercollegiate Guidelines Network. July 2012
http://www.sign.ac.uk/pdf/sign88.pdf
PHE: Management of Infection guidance for Primary care- for consultation & local adaptation, May 2016
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/524984/Management_of_infection_guidance_for_primary_care_for_consultation_and_local_adaptatio
n.pdf
BASHH (2011). United Kingdom guidelines for the management of epididymo-orchitis. British Association for Sexual Health and HIV. Accessed at: www.bashh.org
BASHH (2011). United Kingdom National guideline for the management of pelvic inflammatory disease. British Association for Sexual Health and HIV. Accessed at: www.bashh.org
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APPENDIX A – Therapeutic Drug Monitoring (TDM)
Gentamicin and Amikacin (restricted drug) are dosed once daily to minimise nephrotoxicity.
Vancomycin (restricted drug outside of ITU) is dosed twice-daily in patients with normal renal
function.
TIMING OF DOSES
Document the exact time of administration. It is recommended that doses are given at 06:00 and
18:00 hours for BD regimen, 12 noon or 18:00 hours for OD regimen. This ensures timely
administration of antibiotic and collection of level.
MONITORING
All patients should have their serum creatinine, weight and height checked before starting treatment
(unless a delay in treatment would be harmful). The creatinine should then be checked daily to monitor
for nephrotoxicity and to allow dosage adjustment.
Monitor for ototoxicity (new tinnitus, dizziness, hearing loss).
All patients should have blood antibiotic levels checked except if prescribed for less than 24 hours
only.
Blood should be taken from the opposite arm to administration and from a peripheral vein (NOT
through a line).
TIMING OF SAMPLES FOR BLOOD LEVELS
Drug concentrations are not readily interpretable unless the patient is at steady state and the blood
drawn at the correct time pre/post dose.
Current dose, time of administration and time of level should be clearly marked in request details on
CRS.
Gentamicin, Vancomycin and Amikacin assays will be performed when required by the
Biochemistry department. These are the only levels performed at the hub lab.
INTERPRETATION OF BLOOD LEVELS
Accurate documentation of dose, time of administration and time of level is required for dose
individualisation. Use the appropriate drug monitoring algorithm (below) to guide interpretation of level
and further dosing.
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A.1

Once Daily Gentamicin Protocol

(See also Once Daily Gentamicin Algorithm below and online Gentamicin Calculator)
EXCLUSIONS: Bacterial endocarditis, patients with ascites >10% body weight, burns >15% of the
patient’s body surface area, pregnancy, patients allergic to Gentamicin or other aminoglycosides,
myasthenia gravis, dialysis patients or patients with creatinine >300 µmol/L.
Concurrent administration of nephrotoxic agents increases the risk of Gentamicin toxicity. Consider
amending or withholding nephrotoxic drugs during Gentamicin treatment.

Step

Action

1

Use the Gentamicin Calculator to calculate the first dose (preferred method) - requires input of patient gender,
age, weight, height and creatinine. Alternatively follow steps 2-4 below.

2

Calculate the ideal body weight (IBW) to determine if the patient is obese (>20% over IBW):
Refer to IBW and maximum body weight tables on the hospital intranet Policies Information Management
System (PIMS) if required.
IBW male (kg) = 50 + (2.3 x number of inches over 5ft OR 0.9 x number of cms over 152cms)
IBW female (kg) = 45 + (2.3 x number of inches over 5ft OR 0.9 x number of cms over 152cms).

3

Calculate creatinine clearance (CrCl) using the Cockroft-Gault equation*.
*CrCl(ml/min) = N x (140-age) x wt (kg)
Serum Cr (µmol/l)
N= 1.23 for males or 1.04 for females
IBW should be used for obese patients (see step 2).
If creatinine is <60 µmol/L, use 60 µmol/L to avoid over estimating the CrCl

4

Calculate initial dose based on patient’s age, weight and creatinine clearance as shown in table below. IBW
should be used for obese patients (see step 2). Weight used should not exceed 100kg
Creatinine
Clearance

>60ml/min

>60ml/min

≥ 40 and ≤
60ml/min

≥20 and
<40ml/min

< 20ml/min

Patient age

< 65 years

≥ 65 years

All patients

All patients

All patients

Dose

5mg/kg

4mg/kg

4mg/kg

3mg/kg

2mg/kg



5

Round dose to the nearest 10mg and prescribe on the regular side of the drug chart

Administration: Give in 100ml Sodium Chloride 0.9% or Glucose 5% over 30 minutes.
Record exact time of administration.

6

Take blood for level at 20 hours post dose (5ml yellow top vacutainer bottle) and send to Biochemistry Dept.
Clearly document the sample time. Refer to Once daily Gentamicin algorithm below to interpret level.

7

Daily serum creatinine & urea is recommended for patients on IV Gentamicin. Consider an alternative agent
if there is a significant rise in creatinine or the patient becomes oliguric

8

Stop Gentamicin if ototoxicity (new tinnitus, dizziness, hearing loss) develops.

9

Assess daily the ongoing need for Gentamicin

10

If CrCl significantly improves and levels are <1mg/l consider re-calculating the dose
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ONCE DAILY GENTAMICIN ALGORITHM
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A.2

Low Dose Gentamicin for Bacterial Endocarditis

DOSE

1mg/kg BD (use ideal body weight if obese i.e. >20% over *IBW). Round dose
to the nearest 10mg

ADMINISTRATION

Give as IV bolus over 3-5 mins or in 100 ml sodium chloride 0.9% or glucose
5% over 30 mins

WHEN TO TAKE 1ST LEVEL

Take a level just before giving the 3rd dose (trough level)

HOW OFTEN TO TAKE
LEVELS

Check pre dose levels TWICE weekly, if renal function is stable. Check more
regularly if subsequent levels are > 1mg/L and /or renal function deteriorates

BLOOD BOTTLE

5 ml clotted-yellow top vacutainer bottle

LABELLING OF SAMPLE

Dose, date, pre dose, and time sample taken

TARGET BLOOD LEVEL

TROUGH (PRE-DOSE) < 1 mg/L

RENAL IMPAIRMENT

Discuss with microbiologist if creatinine clearance is <20ml/min. Note that
elderly patients may have renal impairment without large changes in urea and
creatinine

DOSE ADJUSTMENT

See Algorithm: Low dose Gentamicin for endocarditis (below). Before
adjusting the dose ensure that the level was taken at the correct time and that
the initial dose was prescribed correctly

*IBW formula in step 2 of once daily gentamicin protocol

LOW DOSE GENTAMICIN FOR ENDOCARDITIS
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A.3

Low Dose for Gentamicin In Pregnancy & Patients With Ascites

DOSE

1mg/kg TDS (in pregnancy use pre-pregnancy body weight unless
obese i.e. >20% over IBW*). Round dose to the nearest 10mg.

ADMINISTRATION

Give as IV bolus over 3-5 mins or in 100 ml sodium chloride 0.9% or
glucose 5% over 30 mins

ST

WHEN TO TAKE 1
LEVEL

Take a level before the 3rd dose (trough level)

HOW OFTEN TO TAKE
LEVELS

Check pre dose levels TWICE weekly, if renal function is stable.
Check more regularly if later levels are > 1mg/L and /or renal function
deteriorates

BLOOD BOTTLE

5 ml clotted-yellow top vacutainer bottle

LABELLING OF SAMPLE

Dose, date, pre dose, and time sample taken

TARGET BLOOD LEVEL

TROUGH (PRE-DOSE) < 2 mg/L

RENAL IMPAIRMENT

If creatinine clearance <60ml/min, discuss with a microbiologist before
prescribing

DOSE ADJUSTMENT

See Algorithm: Low dose Gentamicin in pregnancy or patients with
ascites (below)

*IBW formula in step 2 of once daily gentamicin protocol

LOW DOSE GENTAMICIN IN PREGNANCY & PATIENTS WITH ASCITES
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A.4

Step

Roles and Responsibilities for Gentamicin Prescribing and Monitoring

Action

Lead person responsible

1

Initial dose should be prescribed in accordance
with Trust Guidelines, using ideal body weight if
patient is obese

Doctor on duty in charge of the patient

3

The exact time of administration must be
recorded

Member of staff administering the dose

4

The first Gentamicin level should be taken 20-24
hours post dose for once daily dosing

Doctor writing the initial prescription is
responsible for ordering the blood level. The
doctor can arrange for a nurse or phlebotomists
to take the level but must ensure that it is taken
at the correct time.

5

The exact time of the sample must be recorded
on the label

Doctor or nurse taking the blood sample

6

The Gentamicin level must be checked before
the second dose is given

Member of staff administering the dose

7

The Gentamicin level should be interpreted in
accordance with the guidelines and the
prescription re-written if required

Doctor on duty in charge of patient

Pharmacists and Microbiologists can be contacted for advice at any time if required
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A.5

Amikacin

To be given on Consultant Microbiologist recommendation only
Exclusions: Patients with ascites >10% body weight, burns >15% of the patient’s body surface area,
pregnancy, myasthenia gravis, dialysis patients, patients allergic to Amikacin or other
aminoglycosides.
Prolonged courses (more than 72hrs) are rarely necessary and increase the risk of toxicity.


Dose is dependent on renal function. Calculate the creatinine clearance using the CockroftGault equation (see step 3 in Once Daily Gentamicin Protocol) and select the dose and the
dosing interval from table below.



Use ideal body weight in obese patients (i.e. patients >20% over IBW). IBW formula can be
found in step 2 of Once Daily Gentamicin protocol.



Do not exceed maximum dose of 1.5g in 24 hours



Cumulative dose should not exceed 15g in a single course



In renal impairment with severe sepsis, where volume of distribution is increased, a single
15mg/kg dose may be used. Levels must fall below 5mg/L before the patient receives a second
dose.

CrCl

>60 ml/min

40-60 ml/min

20-40 ml/min

10-20 ml/min

<10 ml/min

15mg/kg
24 hourly (max
dose 1.5g)

7.5mg/kg
24 hourly

7.5mg/kg
48 hourly

4 mg/kg
48 hourly

3mg/kg
72 hourly

18-24 hours
post 1st dose

18-24 hours
post 1st dose

42-48 hours
post 1st dose

42-48 hours
post 1st dose

66-72 hours
post 1st dose

(based on CockroftGault equation)

Dose

When to take
1st level

Document sampling time. Aim to arrive in microbiology before 4pm Monday-Friday.
Result will be available same day.
The 2nd dose may be given without waiting for level results

Administration

Administer in 100ml sodium chloride 0.9% or glucose 5% over 30 minutes

Target blood
level

Aim for levels <5mg/l

How often to
take levels

Repeat levels every 3 days for haemodynamically stable patients with stable renal function
whose last level was in range. More frequent monitoring may be necessary for other patients
- contact Consultant Microbiologist or antibiotic pharmacist for advice.

If level is >5mg/l contact Consultant Microbiologist or antibiotic pharmacist for advice

Daily serum creatinine & urea is recommended for patients on IV Amikacin.
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A.6

Vancomycin

To be given on Consultant Microbiologist recommendation only
Step

Action
Calculate loading dose based on patient’s ACTUAL body weight (Table 1)

1

Table 1: Loading dose

Less than 60kg

60-90 kg

More than 90kg

Loading dose

1g

1.5g

2g

Fluid (sodium chloride 0.9% or
glucose 5%)

250mL

500mL

500mL

Infusion period

2 hours

2.5 hours

3.5 hours

Calculate initial maintenance dose based on creatinine clearance (CrCl) using the Cockcroft-Gault
equation*.

2

*CrCl(ml/min) = (140-age) x wt (kg)

x 1.04 for females OR 1.23 for males

Serum Cr (µmol/l)
Use Ideal Body Weight if obese i.e. >20% over IBW
IBW male= 50+ (2.3 x number of inches over 5ft OR 0.9 x number of cms over 152cms)
IBW female=45+(2.3 x number of inches over 5ft OR 0.9 x number of cms over 152cms)

3

Give the first maintenance dose as specified in the maintenance dose ladder (Table 2)

Creatinine
Clearance
(ml/min)

Maintenance
dose

Table 2: Initial Maintenance dose
Start time
Volume of
Infusion
after loading fluid
Period
dose and
future dosing
interval
12 hours
500mL
2.5 hours

Time to first
trough level

th

>110

1.5g

90-110
75-89

1.25g
1g

12 hours
12 hours

250mL
250mL

2.5 hours
2 hours

Before 4 dose
Before 4th dose

55-74

750mg

12 hours

250mL

1.5 hours

Before 4 dose

40-54
30-39

500mg
750mg

12 hours
24 hours

100mL
250mL

1 hour
1.5 hours

Before 4 dose
Before 3rd dose

20-29

500mg

24 hours

100mL

1 hour

Before 3 dose

500mg

48 hours

100mL

1 hour

Before 2nd dose

< 20
(no dialysis)

Before 4 dose
th

th
th

rd

Infusion fluid = sodium chloride 0.9% or glucose 5%

Sa
Monitor trough (pre-dose) levels at the time specified in Table 2.

4




Levels must be taken just before the next dose (up to 60 minutes before the next dose is due);
document sample time
Use 5mL clotted yellow vacutainer bottle
***Do not wait for the result of the level before giving the next dose***
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5

Interpret trough level and adjust maintenance dose if necessary
** Target trough levels are 15-20mg/L **
Firstly confirm that the level was taken at the correct time and the initial dose was appropriate
Table 3: Trough level interpretation & maintenance dose adjustment
Trough (pre-dose)
levels
Less than 5mg/L

Guidance
Move up two steps on maintenance ladder

5-10mg/L

Move up two steps on maintenance ladder

10-15mg/L

Move up one step on maintenance ladder

15-20mg/L

Optimal Level: continue at this dose

20-25mg/L

Move down one step on maintenance ladder without omitting any doses

More than 25mg/L

Omit next dose and move down two steps on maintenance ladder

More than 30mg/L

Seek advice from pharmacy

Contact pharmacy or microbiology if already on 1.5g every 12 hours and need to increase

6

Frequency of monitoring


Monitor levels twice weekly in haemodynamically stable patients whose last level was in range.



More frequent monitoring may be necessary in haemodynamically unstable patients.



Daily serum creatinine and urea is recommended for patients on IV vancomycin.



Monitor FBC regularly as neutropenia and thrombocytopenia can occur after prolonged therapy.
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A.7

Teicoplanin

To be given on Consultant Microbiologist recommendation only, unless
recommended in this guideline.

Step

Action

1

For bone and joint infections a higher dose of teicoplanin is required (refer to section 3 Bone
and Joint Infections of this guideline).

2

Teicoplanin should be dosed according to patient weight as follows (excludes bone and joint
infections):

Patient weight
<

Dose

< 75kg

400mg IV 12 hourly for 3 doses then 400mg OD

75kg-90kg

500mg IV 12 hourly for 3 doses then 500mg OD

91kg-110kg

600mg IV 12 hourly for 3 doses then 600mg OD

111kg-125kg

700mg IV 12 hourly for 3 doses then 700mg OD

126kg-140kg

800mg IV 12 hourly for 3 doses then 800mg OD

141kg-160kg

900mg IV 12 hourly for 3 doses then 900mg OD

> 160kg

1000mg IV 12 hourly for 3 doses then 1000mg OD

See Appendix G for dosing in renal impairment

3

Monitoring
Teicoplanin levels are not measured routinely. However, levels are required for patients with renal
impairment or on prolonged courses (>1 week) to optimise parenteral treatment.
Take a trough level between day 3-5 and repeat at least once a week to ensure that these
concentrations are stable.
Pre-dose (‘trough’) concentrations should be greater than 15 mg/litre (greater than 20 mg/litre in deepseated infection such as bone and joint infection), but less than 60 mg/litre.
***Do not wait for the result of the level before giving the next dose***
Administration

4

Doses up to 800mg can be given as a bolus. Doses more than 800mg should be given as an infusion
over 30minutes
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APPENDIX B – SURGICAL ANTIBIOTIC PROPHYLAXIS
Purpose: Prophylactic administration of antibiotics to surgical patients are used to:






reduce the incidence of surgical site infection
use antibiotics in a manner that is supported by evidence of effectiveness
minimise the effect of antibiotics on the patient’s normal bacterial flora
minimise adverse effects
cause minimal change to the patient’s host defences.

This should be a SINGLE DOSE ONLY at induction of anaesthesia except:



in prolonged operations (>4 hours) and where there has been severe blood loss (>1500ml),
a further dose of antibiotic should be given during the operation.
if additional doses are indicated in this guidance.

Resistant organisms: If the patient is known to be colonised with a resistant organism (e.g. MRSA)
then prophylaxis should be altered to cover the organism. For MRSA, add Teicoplanin 400 mg IV.
MRSA positive patients should also start decolonisation 5 days preoperatively if possible.
IT IS THE RESPONSIBILITY OF THE REQUESTER TO CHECK PRE-OPERATIVE RESULTS AND
ACT ON THE FINDINGS.
Penicillin allergy – up to 10% of penicillin allergic patients will be allergic to cephalosporins. If so
seek advice from Consultant Microbiologist.
Prevention of endocarditis: NICE guidance 2008 states that prophylaxis is not recommended for the
prevention of endocarditis. Any infection in patients at risk of endocarditis should be investigated
promptly and treated appropriately to reduce the risk of endocarditis.
Operation type: Operations can be categorised into four classes (clean, clean contaminated,
contaminated and dirty) with an increasing incidence of bacterial contamination and subsequent
incidence of postoperative infection. This guidance applies to all four classes of operations.

CARDIOLOGY
Pacemaker
prophylaxis

Antibiotics

Standard therapy

Gentamicin IV plus

2mg/kg

1 dose

Flucloxacillin IV

1g

1 dose

Gentamicin IV plus

2mg/kg

1 dose

Teicoplanin IV

400mg

1 dose

If penicillin allergic or
history of MRSA

Dose

Timing of administration:
30 minutes prior to procedure
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GASTROINTESTINAL TRACT

ANTIBIOTIC CHOICE

Appendicectomy

Cefuroxime 1.5g IV at induction plus
Metronidazole 500mg IV at induction
Do not give additional doses
If , however gangrenous or perforated continue with
Cefuroxime 750mg IV TDS and Metronidazole 500mg IV
TDS for 5 days (see section 6.1)

Biliary surgery

Cefuroxime 1.5g IV at induction
Do not give additional doses

If acute cholecystitis is present or the common
bile duct is explored

Diagnostic endoscopic procedures

Cefuroxime 1.5g IV at induction plus
Metronidazole 500mg IV at induction
Cefuroxime 1.5g IV at induction plus
Metronidazole 500mg IV at induction
Do not give additional doses
Prophylaxis is not recommended

ERCP

Not routinely recommended

High risk definition: pancreatic pseudocyst,
immunosuppression, neutropenia/advanced
haematological malignancy, liver
transplantation, obstructive jaundice,
incomplete biliary drainage

In high-risk patients:
Single dose of IV Gentamicin 4mg/kg
(or oral Ciprofloxacin 750mg 60-90 minutes before
procedure)

Colorectal surgery

e.g. primary sclerosing cholangitis/hilar
cholangiocarcinoma
Excision of pilonidal sinus

Haemorrhoidectomy

Cefuroxime 1.5g IV at induction plus
Metronidazole 500mg IV at induction
Post operatively
Co-amoxiclav 625mg PO for 5 days
Metronidazole IV 500mg at induction (Mr Fawcett)
Post operatively
Metronidazole 400mg PO TDS for FIVE days (Mr Fawcett,
Mr Bloom)

Hernia repair

None

Hernia repair with mesh

None

Laparotomy

Cefuroxime 1.5g IV at induction plus
Metronidazole 500mg IV at induction
If peritonitis or faecal soiling treat with
Gentamicin IV (See once daily Gentamicin dosing guideline)
plus
Amoxicillin IV 500mg TDS plus
Metronidazole IV 500mg TDS for 5 days

Oesophageal and gastric surgery

Cefuroxime 1.5g IV at induction plus
Metronidazole 500mg IV at induction

PEG insertion

Cefuroxime 1.5g IV at induction plus
Metronidazole 500mg IV at induction
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GYNAECOLOGICAL AND OBSTETRIC
SURGERY

ANTIBIOTIC CHOICE

Hysterectomy

Cefuroxime 1.5 g IV at induction plus
Metronidazole 500mg IV at induction

Hysterosalpingogram

Azithromycin 1g PO +/Metronidazole 500mg IV or 1g PR

Elective and emergency Caesarean section

Cefuroxime 1.5g IV at induction.

Endocarditis prophylaxis

This is no longer recommended. See BNF Chapter 5

Pyrexia in labour
Antibiotics should be given empirically
Full septic screen to be undertaken

Either: Cefuroxime 750mg IV TDS +
Metronidazole 500mg IV TDS or
Co-amoxiclav 1.2g IV TDS (in term pregnancies only)

Management of Group B Streptococci (GBS) in
pregnancy
Refer to Group B Streptococcal Guideline on
PIMS

Benzylpenicillin 3g IV initially then 1.5g IV every 4 hours
until delivery
If allergic to penicillin and GBS sensitive to Clindamycin:
Clindamycin 900mg IV every 8 hours until delivery

Termination of pregnancy (TOP)

Metronidazole 1g PO or PR 2 hours pre-operatively
followed by
Doxycycline 100mg PO BD post-operatively for 7 days
unless chlamydia is already excluded

Evacuation of retained products of conception
(ERPC)

Antibiotic prophylaxis NOT recommended

Hysteroscopy (diagnostic, operative,
endometrial ablation)

Not recommended unless history of PID.
Doxycycline 100 PO BD for 7days

Laparoscopy and tubal surgery

Doxycycline 100 PO BD for 7days

Manual removal of placenta

Co-amoxiclav 1.2g IV stat

Myomectomy

Co-amoxiclav 1.2g IV TDS for 24 hours, then 625mg PO
TDS for 7 days

Ovarian cystectomy

Doxycycline 100mg PO BD for 7days

Perineal tear (3rd/4th degree )

Cefuroxime 1.5g IV single dose +
Metronidazole 500mg IV single dose

Transobturator tape

Co-amoxiclav 1.2g stat in theatre followed by
Co-amoxiclav 625mg PO TDS for 7 days.
Fluconazole 150mg PO single dose on completion of Coamoxiclav

Uterine artery embolisation

Co-amoxiclav 625 mg PO TDS for 3 days

Preterm Premature Rupture of Membranes
(PPROM)
If < 24 weeks to discuss with Consultant
Obstetrician

If gestation 24-37 weeks
Erythromycin 250mg PO QDS 10 days
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ORTHOPAEDIC
All joint replacements and patients undergoing internal fixation should receive the following regimen:
 Cefuroxime 1.5g IV at induction followed by
 Cefuroxime 750mg IV 8 hours and 16 hours post operatively
 If known MRSA, in addition give Teicoplanin 400mg IV at induction only
 If penicillin allergic, discuss with Consultant Microbiologist
For revisions the first dose should be withheld until old prosthesis is removed and samples taken.
Patients requiring catheterisation following prosthetic joint
replacement (for up to 2 years after procedure) should be
covered with antibiotics during insertion and removal of the
urinary catheter.

Use most appropriate antibiotic as guided by
most recent urine culture.
If no recent urine culture give Gentamicin 2
mg/kg IM/IV

UROLOGICAL

ANTIBIOTIC CHOICE

Circumcision

None

Epididymal cyst
Hydrocoele
Nephrectomy
Scrotal orchidectomy
Undescended testes (unless prosthesis inserted)
Simple cystoscopy
Simple ureteroscopy
Cystolithotripsy
Pyeloplasty - stent insertion
TURBT
TURP

Use appropriate antibiotic as guided by most recent
urine culture result.
If there is no recent urine culture, give
Gentamicin 2mg/kg* IV at induction

Complicated cystoscopy
Complicated Ureteroscopy
Urethrotomy
Ileoconduit

Gentamicin 2mg/kg* IV at induction +

Colposuspension

Metronidazole 500mg IV at induction

Prostatic biopsy

Ciprofloxacin 500mg PO BD for 2 days. First dose 3
hours pre-biopsy +
Metronidazole 1g PR 1hour pre-biopsy +
*

Gentamicin 3mg/kg (maximum 300mg) slow IV bolus
pre-biopsy
Urinary catheter change/insertion
Do not give antibiotic prophylaxis routinely

Consider antibiotic prophylaxis for patients who:
a) have a history of symptomatic urinary tract
infection after catheter change
b) experience trauma during catheterisation
If prophylaxis indicated, give Gentamicin 2mg/kg IV as
a single dose 30 minutes before procedure.

*use Ideal body weight (IBW) when calculating Gentamicin dose
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VASCULAR SURGERY

ANTIBIOTIC CHOICE

General

Cefuroxime IV 1.5g

If patient known MRSA positive
Teicoplanin 400mg IV instead
Amputation

Benzylpenicillin 1.2g IV QDS for 5 days

If allergic to penicillin
Metronidazole 500mg IV TDS for 5 days
Varicose Vein Surgery

None

HEAD INJURY

ANTIBIOTIC CHOICE

CSF otorrhoea/rhinorrhoea

Monitor patient for early meningitis

Compound fracture

Antibiotics not normally indicated

e.g. with scalp laceration or sinus
involvement
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APPENDIX C – SPLENECTOMY PATIENTS: PREVENTION OF
INFECTION
GENERAL ADVICE:
Patients must be told that they are at increased risk of serious infection following splenectomy,
particularly in childhood and in adults in the first two years after the operation. If they develop a
temperature, cough, severe sore throat, and headache with drowsiness, they must consult a doctor
urgently. Patients should be told always to inform any new doctor that they have had a splenectomy.
For all patients both elective and emergency:
A. VACCINATIONS
For elective surgery give immunisations 2 weeks pre-operatively. For trauma and other patients give 2
weeks after surgical procedure.
1.

Pneumovax® II (pneumococcal vaccination): Re-immunisation is recommended every 5 years
(see BNF section 14.4). Children under 5 years should receive conjugated pneumococcal
vaccine (Prevenar®). Test antibody response 4-6 weeks after vaccination.

2.

Haemophilus influenzae type B/Meningococcal C vaccine (Menitorix®): One dose.

3.

Meningococcal B protein vaccine one dose followed by second dose two months later (please
add to discharge summary for GP to prescribe)

4.

Meningococcal ACW135 and Y conjugate vaccine: single dose two months later (please add to
discharge summary for GP to prescribe).

5.

Influenza vaccine: annually

B. ANTIBIOTICS
Lifelong prophylaxis is recommended for patients at high risk of infection:





<16 years or > 50years
Inadequate serological response to pneumococcal vaccine
A history of previous invasive pneumococcal disease
Splenectomy for underlying haematological malignancy

First Line Antibiotic

Alternative or True penicillin allergy

Adults and children >5 years
Penicillin V 250 mg BD PO
If compliance is a problem, 500 mg OD PO

Adults and children >8 years
Erythromycin 500 mg BD PO

Children 1-5 years
Penicillin V 125 mg BD PO
Children <1year
Penicillin V 62.5mg BD PO

Children 2-8 years
Erythromycin 250mg BD PO
Children 1 month – 2years
Erythromycin 125mg BD PO
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C.

TRAVEL ABROAD

Anti-malarial Therapy:
Post splenectomy patients are more susceptible to malarial infection and must be strongly advised to
take the preventative measures and treatment appropriate to their destination.
If visiting high risk area(s) for meningococcal infection:
Splenectomy patients will require immunisation with meningococcal quadrivalent conjugate vaccine
(Meningococcal ACW135 and Y)

D.

OTHER MEASURES

Asplenic patients should carry a card with information about their vaccinations. Patient information
leaflets and cards are available from:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/399191/Splenectomy_
DL_Leaflet_06_WEB__2_.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/399192/Splenectomy_
Card_04_WEB__2_.pdf
It is also advisable for splenectomised patients to wear a Medic-Alert disc.
References
Davies JM, Lewis MP, Wimperis J et al. (2011) Review of guidelines for the prevention and treatment of infection in patients
with an absent or dysfunctional spleen: prepared on behalf of the British Committee for Standards in Haematology by a
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APPENDIX D – NEUTROPENIA: MANAGEMENT OF
NEUTROPENIC FEVER
Neutropenic sepsis is a serious haematological emergency: the patient must be assessed with
a full history, examination and appropriate investigation profile within one hour of
presentation. It is essential to inform the duty Haematologist (via switchboard) of all cases of
neutropenic sepsis. From 9 a.m. to 5 p.m. on weekdays, inform the haematology
SHO/specialist trainee (bleep 542) for haematology patients and Acute Oncology (bleep 086)
for solid tumour patients.

NEUTROPENIC FEVER:



Patients: Any patient with neutrophils <0.5x10 9/L. Note: this guideline also refers to patients
with normal neutrophil counts but who are known to have neutrophil dysfunction (i.e.
myelodysplasia)
Fever: a single temperature > 38ºC. Note: some patients may be non-specifically unwell with
hypotension, nausea and rigors, but without a fever.

RAPID ASSESSMENT:
 Examine the patient for focal signs of infection and septicaemic shock
 Take blood cultures from a peripheral vein and from the central venous access device (CVAD)
(if present)
 Culture other relevant sites i.e. urine, sputum, throat and skin swabs, including CVAD exit site
(if present)
 A chest Xray is not required unless clinically indicated
 Inform duty Haematologist or Bleep 542/086 within 24 hrs of patient’s admission.

Do not wait for the results of cultures before treating with antibiotics. Any delay in starting
antibiotics could result in septicaemic shock. Refer to the section on Severe Sepsis for further
guidance on management.
START EMPIRICAL ANTIBIOTICS WITHOUT DELAY (within 1 hour):
FIRST LINE ANTIBIOTICS
Piperacillin- Tazobactam (Tazocin) 4.5G IV QDS






Patients with penicillin allergy: start with the second line antibiotic regimen.
Glycopeptides (Teicoplanin / Vancomycin) should not be added empirically if the patient has
an indwelling line. However, this should be considered in the following circumstances :
evidence of infection at exit site (eg pain or pus present), rigors when line is used or flushed.
Gentamicin should not be added empirically but should be considered if evidence of severe
sepsis (for dose see once daily Gentamicin policy and online Gentamicin Calculator)
If the patient is taking prophylactic Ciprofloxacin, then stop. If the patient is on
prophylactic co-trimoxazole this should be continued.
Tazocin (Piperacillin- Tazobactam) contains penicillin
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The antibiotic regimen may be adjusted once microbiological results are available.
If the fever settles and patient is well but still neutropenic, stop antibiotics after 5 days and re-start
Ciprofloxacin prophylaxis.
Liaise with the Microbiology and/or Haematology consultants about these patients after
initial assessment (and when empirical antibiotics have been given) or before starting
treatment, if the clinical situation is not covered by this protocol. Consultants are
available out of hours via switchboard

SECOND LINE ANTIBIOTICS (or if the patient is penicillin allergic)
If no response to first line antibiotics after 3 days Meropenem 1g IV TDS (approximately 1-2% of
penicillin allergic patients may exhibit cross-reactivity to Meropenem). Glycopeptides (Teicoplanin /
Vancomycin) should not be added empirically if the patient has an indwelling line. However, this
should be considered in the following circumstances: evidence of infection at exit site (e.g. pain or
pus present), and/or rigors when the line is used or flushed.

THIRD LINE ANTIBIOTICS
In the event of continuous fever by 5 days of treatment with antibiotics, fungal infection should be
suspected and the patient should be commenced on AmBisome (liposomal amphotericin) 3mg/kg
after discussion with a Consultant microbiologist or haematologist. A high resolution CT scan of the
chest (HRCT) should be considered to rule out fungal chest infection. If the patient responds to
amphotericin or if a fungal infection is proven then discuss the duration with a Consultant
microbiologist or haematologist. Antifungal Guidelines are available on the hospital intranet Policies
Information Management System (PIMS).

Continue to treat and monitor as follows:


Intravenous fluids: Ensure the patient is adequately hydrated to avoid the risk of
intravascular fluid depletion and renal impairment.



Therapeutic drug monitoring: Check trough levels of Gentamicin and Vancomycin
regularly and adjust dose to achieve a therapeutic, non-toxic level (refer to Trust antibiotic
policy for guidance on the use of these antibiotics).
Renal function: Monitor serum creatinine and urea whilst patient is on IV antibiotics. Doses
of IV antibiotics and other drugs should be adjusted if necessary.




Electrolyte monitoring: Patients on aminoglycosides and especially on intravenous
amphotericin can lose large amounts of potassium, which must be replaced intravenously.
Monitor serum potassium daily. Serum magnesium may also fall and lead to seizures.
Monitor magnesium levels at least twice per week and correct as necessary.
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Review of Sepsis:


Daily FBC



C-reactive protein (CRP) should be done on alternate days



Repeat blood cultures prior to change in antibiotics or check other cultures if clinical review
reveals a possible site of infection



Consider screening for non-bacterial infections including blood, sputum and urine for fungal
infections and serum and/or buffy coat for viral infections



PCR can be arranged for some infections – discuss with microbiology



Patients with respiratory infection may need bronchoscopy.

Patients who are haemodynamically unstable should be considered for granulocyte-colony
stimulating factor, G-CSF (Filgrastim 300mcg sc daily) to abort the period of neutropenia and hasten
clinical recovery. When considering the use of G-CSF in severely neutropenic patients, always ask
the advice of the Haematology Consultant on call or Acute Oncology Team and contact the ward
pharmacist.
PROPHYLAXIS: Given only for long periods of neutropenia (less than 0.5x10 9/L for more than seven
days) and/or high risk immune-compromised patients.
1. Oral Ciprofloxacin Start 500mg BD when neutrophils fall < 0.5 x 10 9/L. Stop when neutrophils
>0.5 x 109/L and if IV antibiotics are initiated.
2. Antifungals (discuss with microbiology if the patient has had a previous documented fungal
infection)



First line: Start Itraconazole suspension (10mg/ml) dose 2.5mg/kg PO BD (round to
nearest 10mg) on an empty stomach during neutropenia (0.5 x 109/L) or if yeasts grown
from oral flora earlier.
2nd line: Posaconazole loading dose of 300 mg (three 100 mg tablets) twice a day on
the first day, then 300 mg (three 100 mg tablets) once a day thereafter e.g. if
Itraconazole alters chemotherapy dose via LFT changes.

3. Corsodyl (Chlorhexidine) mouthwash Start 10mls QDS when neutrophils fall < 1.0 x 10 9/L
(earlier if clinically indicated). Stop when neutrophils >1.0 x 10 9/L. Patients should be given
their own supply so they can self-medicate.
SUPPORTIVE CARE: Neutropenic patients should be nursed in protective isolation in a side room.
References
NICE guidance; Neutropenic sepsis: prevention and management of neutropenic sepsis in cancer patients, Sept. 2012
http://www.nice.org.uk/guidance/cg151/resources/guidance-neutropenic-sepsis-prevention-and-management-of-neutropenicsepsis-in-cancer-patients-pdf
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APPENDIX E – DIABETIC FOOT INFECTION


Diabetic foot infections require optimisation of local and systemic issues and a coordinated
multidisciplinary approach.



Antimicrobial therapy is only one minor aspect of this approach with the aim of treating
clinically suspected infection, but not to heal the wound. Continue until infection has resolved
but not necessarily until the wound has healed.



Take appropriate samples, before antimicrobial therapy is commenced if patient condition
allows.
o

Culturing clinically uninfected lesions is unnecessary

o

Cleanse and debride the wound before specimen collection

o

Tissue biopsy, curettage, or aspiration from base of ulcer gives more sensitive and
specific results than wound swabs.



Check for any previous culture results e.g. wound samples & MRSA screens before
prescribing empirically.



Antibiotic treatment must be reviewed in light of significant cultures and targeted
appropriately. Gram positive cocci are the predominant pathogens. Patients with chronic
wounds or recent antibiotic therapy may be infected with Gram negative organisms.
Ischaemia or gangrene may have obligate anaerobic pathogens.



Restricted antibiotic use must be discussed with a Consultant Microbiologist



For treatment of osteomyelitis and cellulitis – refer to main section of full guideline

Numbered items below refer to chart on following pages.
(1) Infection is diagnosed clinically on the basis of 2 or more cardinal signs of inflammation
(redness, warmth, swelling, pain, pus).
(2) Clinical data does not support the use of antibiotics for the management of clinically uninfected
ulceration.
(3) Suspect High risk of MRSA if:
• Known MRSA positive (look for flag on CRS, previous screen or sample results)
• Inpatient within last 3 months in any hospital
• Nursing/Care home resident.
(4) Doses are for guidance only and apply to adults of average size with normal renal and hepatic
function.
(5) Successful debridement of necrotic and infected material will require much shorter courses of
antibiotics.
(6) Patients < 65 years old with few comorbidities may benefit from other antibiotics – discuss with
Consultant Microbiologist.

Author: Dr Sneha Patel, Consultant Microbiologist & Nicola Robinson, Senior Pharmacist
Empirical antibiotic guidelines for the management of common infections in adult inpatients
Version 3.0 Review Date: August 2017

Page 47 of 55

Empirical Antibiotic Guidelines for the Management of Common Infections in Adult Inpatients

Definition
Chronic ulcers
No signs of infection(1)
Mild infection:
no systemic illness
and
≥ 2 symptoms/signs of inflammation
(i.e.tenderness, pain,erythema, warmth)
and
cellulitis ≤ 2cm around the wound,
confined to subcutaneous tissue
Moderate infection:
no systemic illness
and
deep tissue infection involving SC
tissue,fascia, tendon, or bone
OR abscess
OR cellulitis >2cm around the wound

Severe infection:
any diabetic foot infection with
systemic illness
(toxicity, fever, rigors, vomiting, shock,
confusion, metabolic instability)
OR Ischemia plus
moderate infection

Likely microorganisms
Chronic ulcers are always
colonised with organisms.

Empirical antimicrobial therapy (4,6)
Antimicrobials not indicated (2)
IV treatment is not usually required

Monomicrobial with
Staphylococcus aureus or
β-Haemolytic streptococci

Flucloxacillin 1g PO QDS
Penicillin allergy or High risk MRSA (3):
Doxycycline 200mg OD
(check microbiology sensitivities)

Most likely monomicrobial with
Staphylococcus aureus and/or
β-haemolytic streptococci
Previous antimicrobial
treatment:
May be polymicrobial with Gram
negative organisms in addition to
above
Empirically cover
polymicrobial Gram positive and
Gram negative organisms
including anaerobes

Duration (5)

Flucloxacillin 2 g IV QDS
Penicillin allergy:
Clarithromycin 500mg BD IV/PO
High risk MRSA positive (3):
Teicoplanin (refer to dosing table in Appendix A)

Flucloxacillin 2 g IV QDS +
Metronidazole 400mg PO TDS/ 500mg IV TDS +
Consider Gentamicin IV OD (see separate algorithm in
Appendix A and Gentamicin Calculator)
Penicillin allergy or high risk of MRSA (3):
Teicoplanin (refer to dosing table in Appendix A) +
Metronidazole 400mg PO TDS/ 500mg IV TDS +
Consider Gentamicin IV OD (see separate algorithm in
Appendix A and Gentamicin Calculator)

Review at 48 hours
with microbiology
results and target
antibiotic therapy
appropriately.
Expected duration
5 to 14 days.
Review at 48 hours
with microbiology
results and target
antibiotic therapy
appropriately.
Expected duration
10 days to 3 weeks.
Review with
microbiology results
and target antibiotic
therapy
appropriately.
Expected duration
10 days to 3
weeks

References
National Institute for Health and Clinical Excellence (2015). Diabetic foot problems: prevention and management (NG19) https://www.nice.org.uk/guidance/ng19
Leese et al (2009). Use of antibiotics in people with diabetic foot disease: A consensus statement on behalf of the Scottish Diabetes Group and the Scottish Infectious diseases
society. The Diabetic Foot Journal 12:62-74.
Lipsky et al. (2004). Infectious Diseases Society of America Clinical Practice Guideline for the Diagnosis and Treatment of Diabetic Foot Infections. Clinical Infectious Diseases
2012;54(12):132–173 http://www.idsociety.org/uploadedFiles/IDSA/Guidelines-Patient_Care/PDF_Library/2012%20Diabetic%20Foot%20Infections%20Guideline.pdf
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APPENDIX F – SPECTRUM OF ACTIVITY OF ANTIBIOTICS
This is a simple guide to spectrum of activity and not intended to be fully comprehensive.
ANTIBIOTIC

SPECTRUM OF ACTIVITY

CLINICAL USES

Flucloxacillin

Staphylococci (excluding MRSA ) +
Streptococci including β Haemolytic
streptococci Group A –G

Wound infection, cellulitis, septic
arthritis, osteomyelitis,
endocarditis

IV Benzyl
penicillin

Streptococci including β Haemolytic
streptococci Group A –G &
pneumococcus

Cellulitis, joint/bone infections,
endocarditis, pneumonia, tonsillitis
(bacterial)

Amoxicillin

Streptococci including β Haemolytic
streptococci Group A –G &
pneumococcus

COMMENTS

PENICILLINS

Enterococci
Most Haemophilus (85% sensitive)

Amoxicillin (NOT
Penicillin V) is
appropriate oral
switch for IV
Benzylpenicillin

Cellulitis, UTI, endocarditis, septic
arthritis, pneumonia

*Enterobacteriaceae
E. coli approx. 40-50% sensitive.
Klebsiella 100% resistant

Co-amoxiclav
(Augmentin®)

Tazocin

All of the above organisms under
Amoxicillin and Flucloxacillin plus
most Anaerobes
Streptococci including β Haemolytic
streptococci Group A –G &
pneumococcus
Staphylococci (excluding MRSA)

Restricted
antibiotic

Haemophilus
*Enterobacteriaceae excluding some
ESBL producing organisms
Pseudomonas aeruginosa

Infection related to human bites
and cat/dog bites only.
This is a reserved agent for
selective use in some other
infections (see detailed
guidelines).

> 65yrs age group:
Risk of C.difficile
infection only use if
clinically indicated
and no alternative
available

Reserved for use in sepsis in
febrile neutropenia
May also be used with Consultant
Microbiology approval for:
Severe CAP, HAP, hepatobiliary
infection, post-op GI surgical
infections, severe pyelonephritis,
necrotising fasciitis.

Dosing adjustment in
renal impairment

Anaerobes

* Enterobacteriaceae – Gram negative rods including; E. coli, Klebsiella, Proteus, Enterobacter, Serratia, Citrobacter..
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ANTIBIOTIC

SPECTRUM OF ACTIVITY

CLINICAL USES

COMMENTS

CARBAPENEMS
Streptococci including Pneumococcus
Ertapenem
Staphylococci (excluding MRSA)
Restricted
antibiotic

Haemophilus

Known multiresistant Gram
negative infections, eg. ESBL
producing E.coli

Enterobacteriaceae including
ESBL producing organisms
Anaerobes
Meropenem
Restricted
antibiotic

All of the above organisms under
Ertapenem plus
Pseudomonas aeruginosa

Known multiresistant Gram
negative infections, eg. ESBL
producing E.coli

Broad spectrum
antibiotics that
predisposes to
infection with resistant
organisms such as
fungi, C. difficile,
Stenotrophomonas.
Dosing adjustment in
renal impairment

Gram negative infections non
responsive to Tazocin.

CEPHALOSPORINS
Cefalexin

Enterobacteriaceae (excluding ESBL
producing organisms)

UTI in pregnancy

Streptococci

Cefuroxime and
Cefotaxime

Not for
hospitalised
patients, > 65yrs
or high CDT risk
patients

Enterobacteriaceae (excluding
ESBL producing organisms)
Streptococci
Staphylococci excluding MRSA
Neisseria including meningococcus,
gonococcus.

Complicated UTI in pregnancy or
children
Used with caution
in > 65yrs & CDT
risk patients
Surgical prophylaxis

Haemophilus
Ineffective against Pseudomonas
aeruginosa and enterococci
Ceftriaxone

All of the above organisms under
Cefuroxime section

Only routinely used in meningitis
Pelvic inflammatory disease.

Plus
Empirical treatment of choice for
Salmonella including S.typhi/paratyphi Enteric fever ( adults & Children)

Enterobacteriaceae – Gram negative rods including; E. coli, Klebsiella, Proteus, Enterobacter, Serratia, Citrobacter.
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ANTIBIOTIC

SPECTRUM OF ACTIVITY

CLINICAL USES

COMMENTS

Prostatitis

Not for
hospitalised
patients, > 65yrs
or high CDT risk
patients

OTHER ANTIBIOTICS
Ciprofloxacin
Restricted
antibiotic

Enterobacteriaceae (excluding
ESBL producing organisms)
Pseudomonas aeruginosa

Clarithromycin /
Erythromycin

Penicillin allergic patients
Do not use for Salmonella.typhi/
paratyphi, gonorrhoea and
campylobacter as resistance
rates increasing

Avoid in children

Staphylococci (excluding MRSA)
Cellulitis
Streptococci including
pneumococcus

Pneumonia including suspected
atypical pneumonia

Clarithromycin
has less GI side
effects

Legionella
Mycoplasma
Gentamicin

Enterobacteriaceae (excluding
ESBL producing organisms)
Pseudomonas
Staphylococci (excluding MRSA)

Pyelonephritis,
Septicaemia
Only use as 2nd
antistaphylococcal agent in
combination for severe sepsis

Metronidazole

Anaerobes (ONLY)

GI sepsis
C.difficile infection

Trimethoprim

Enterobacteriaceae (excluding
ESBL producing organisms)

Uncomplicated UTI

Doxycycline

Monitor level
Monitor for
nephrotoxicity and
ototoxicity

Chlamydia including C.trachomatis
and C.psittaci
Pelvic inflammation
Mild MRSA soft tissue infections
Atypical pneumonia
Streptococci including
pneumococcus
Haemophilus
Moraxella
Mycoplasma

Vancomycin IV /
Teicoplanin
Restricted
antibiotics

Staphylococci including MRSA
Streptococci
Enterococci

Infected chronic ulcers

Contraindicated in
children,
pregnancy and
breast feeding

Acute exarcerbation of COPD

MRSA infection
Penicillin allergy

Monitor
Vancomycin
levels
Dosing adjustment
in renal impairment

Enterobacteriaceae – Gram negative rods including; E. coli, Klebsiella, Proteus, Enterobacter, Serratia, Citrobacter.
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APPENDIX G – DOSE ADJUSTMENT IN RENAL IMPAIRMENT
Renal function is measured using CrCl (ml/min) and NOT eGFR.
Drug

Aciclovir

Amoxicillin

Amikacin

CrCl
(ml/min)

Route

25 to 50

IV

5-10mg/kg every 12 hours

10 to 25

IV

5-10mg/kg every 24 hours

<10

IV

2.5-5mg/kg every 24 hours

>25

Oral

Dose as in normal renal function.

10 to 25

Oral

Simplex: 200mg 3-4 times a day.
Zoster: 800mg every 8-12 hours.

<10

Oral

Simplex: 200mg every 12 hours.
Zoster: 400-800mg every 12 hours.

>10

IV/Oral

Dose as in normal renal function.

<10

IV/Oral

250mg -1g every 8 hours
(Max.6g/day in endocarditis)

Dose

Oral

Dose as in normal renal function.

<10

Oral

Dose as in normal renal function. See
other info.

IV

Dose as in normal renal function

10-30

IV

1-2g loading, then maintenance of
50% of appropriate normal dose

<10

IV

1-2g loading, then maintenance of
25% of appropriate normal dose

>20

IV

Dose as in normal renal function.

10 to 20

IV

600mg - 2.4g every 6 hours
depending on severity of infection

<10

IV

600mg - 1.2g every 6 hours
depending on severity of infection

>20

Oral

Dose as in normal renal function

<20

Oral

250-500mg every 8-12 hrs

>5

IV

Dose as in normal renal function

Cefotaxime

<5

IV

Reduce dose by 50%, keep
frequency the same

Ceftazidime

31-50

IV

1-2g every 12 hours

16-30

IV

1-2g every 24 hours

6-15

IV

500mg-1g every 24 hours

<5

IV

500mg -1g every 48 hours

Azithromycin

>30

Benzylpenicillin

Cefalexin

Renal impairment developing
during treatment with aciclovir
usually responds rapidly to
rehydration of the patient, and/or
dosage reduction or withdrawal of
the drug. Adequate hydration of
the patient should be maintained

Adjust according to renal function and levels. See APPENDIX A for amikacin dosing
>10

Aztreonam

Other information
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In patients with aCrCl<10mL/min a
33% increase in systemic
exposure to azithromycin was
seen therefore the manufacturer
advises to use with caution

CVVHD/HDF:
Dialysed. 2 g every 12 hours

Increased incidence of
neurotoxicity in renal impairment
(seizures).
High doses, together with the use
of nephrotoxic drugs such as
aminoglycosides or potent
diuretics, may adversely affect
renal function.
Reduce dose further if concurrent
hepatic and renal failure.
CVVHD/HDF
Dialysed. 2g every 12 hours

CVVHD/HDF: Dialysed. 2g every
12 hours
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Drug
Ceftriaxone

Cefuroxime

Chloramphenicol

Ciprofloxacin

Clarithromycin

CrCl
(ml/min)

Route

Dose

>10

IV/IM

Dose as in normal renal function.

<10

IV/IM

Max 2g daily.

>20

IV

Dose in normal renal function.

10 to 20

IV

750mg - 1.5g every 12 hours

<10

IV

750mg - 1.5g every 24 hours

Any

IV/Oral

Dose as in normal renal function.

>30

IV/Oral

Dose as in normal renal function.

10 to 30

IV/Oral

<10

IV/Oral

>30

IV/Oral

<30

IV/Oral

>10

50-100% of normal dose.
50% of normal dose (100% dose may
be given for short periods under
exceptional circumstances)
Dose as in normal renal function.
250-500mg every 12 hours

IV/Oral

Dose as in normal renal function.

<10

IV/Oral

Dose as in normal renal function, but
see other information

>30

IV

10 to 30

IV

<10

IV

1.2g stat followed by 600mg every 8
hours, or 1.2g every 12 hours.

Any

Oral

Dose as in normal renal function.

>30

IV/Oral

Clindamycin

Co-amoxiclav

15 to 30

IV/Oral

Other information
CVVHD/HDF:
Likely dialysability. 2 g every 12–
24 hrs
At high doses, take care in
patients receiving concurrent
treatment with potent diuretics
such as furosemide, or
aminoglycosides, as combination
can adversely affect renal function
Manufacturers recommend
monitoring serum levels in patients
with renal impairment –
Micromedex therapeutic range 10
– 25 micrograms/mL (discuss with
microbiology)

Long term use in severe renal
impairment can lead to the
patients becoming nauseous

Patients with CrCl<10 mL/min,
vomiting may be a problem with
high doses.
Periodic kidney and liver function
tests should be carried out during
prolonged therapy.
Dosage may require reduction in
patients with severe renal
impairment due to prolonged halflife.

Dose as in normal renal function.
1.2g every 12 hours

Dose as in normal renal function.
50% of dose;
PCP: 60mg/kg BD for 3 days then
30mg/kg BD.

Co-trimoxazole

<15

IV/Oral

50% of dose;
PCP: 30mg/kg BD (this should only
be given if haemodialysis facilities are
available)
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Drug
Daptomycin
Doxycycline

CrCl
(ml/min)

Route

>30

IV

<30

IV

Any

Oral

>30

IV

10 to 30

IV

<10

IV

Ertapenem

Erythromycin

Fidaxomicin

Dose
Dose as in normal renal function
4-6mg/kg every 48hrs

Other information
Increased risk of myopathy in
severe renal failure due to
increased daptomycin levels

Dose as in normal renal function.
Dose as in normal renal function
Use 50-100% of dose
Use 50% of dose or 1g three times a
week

>10

IV/Oral

Dose as in normal renal function.

<10

IV/Oral

Dose as in normal renal function, but
see other info

>10

Oral

<10

Oral

Dose as in normal renal function.

Dose as in normal renal function. Use
with caution

>10

IV/Oral

Dose as in normal renal function.

<10

IV/Oral

Dose as in normal renal function up
to a total daily dose of 4g.

Not recommended by UK
manufacturer due to lack of data in
CrCl < 30mL/min but a dose of
50% is recommended in US data
sheet. Can cause seizures in renal
impairment
Avoid peaks produced by oral
twice-daily dosing, i.e. dose 4
times daily.
Increased risk of ototoxicity in
renal impairment especially at high
doses.
UK data sheet advises to use with
caution if CrCl<30mL/min due to
lack of data.
Dose in renal impairment is taken
from the American data sheet

Flucloxacillin

Gentamicin

Adjust according to renal function and levels. See APPENDIX A for gentamicin dosing

IV/Oral

Dose as in normal renal function.

In patients with GFR<10 mL/min, if
platelet count drops on a dose of
600 mg twice daily, consider
reducing dose to 600 mg once
daily.

<10

IV/Oral

Dose as in normal renal function. See
other info

Two metabolites accumulate in
renal failure which have MAOI
activity but no antibacterial activity
– monitor patients closely.

26 to 50

IV

10 to 25

IV

<10

IV

Half normal dose every 24 hours

Metronidazole

Any

IV/Oral

Dose as in normal renal function.

Moxifloxacin

Any

Oral

>10

Linezolid

Meropenem

Normal dose every 12 hours

CVVHDF 1 g every 12 hours

Half normal dose every 12 hours

Increased incidence of GIT
reactions and vestibular toxicity in
renal failure

Dose as in normal renal function.
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Drug

CrCl
(ml/min)

Route

Dose

>45

Oral

Dose as in normal renal function.

<45

Oral

Contraindicated. See other info

Nitrofurantoin

Penicillin V

Any

Oral

Dose as in normal renal function.

>10

IV/Oral

Dose as in normal renal function.

<10

IV/Oral

Any

Oral

Dose as in normal renal function.

>40

IV

Dose as in normal renal function.

20 to 40

IV

4.5g every 8 hours.

<20

IV

4.5g every 12 hours

Rifampicin

Sodium fusidate/
fusidic acid
Tazocin
(piperacillin/
tazobactam)

Teicoplanin

Other information
Avoid in patients with CrCl
<45ml/min as the drug is
ineffective due to inadequate urine
concentration; toxic plasma
concentrations can occur causing
adverse effects (e.g neuropathy
and blood dyscrasias)
UK SPC advises to reduce dose in
severe renal impairment but not
the US version

In severe renal impairment there is
no increase in half-life at doses
less than 600 mg daily.

50-100% of normal dose

No dose reduction required for teicoplanin courses ≤7 days. If the
planned duration is >7 days measure a teicoplanin level at day 3-5
and repeat weekly thereafter. Adjust dose based on levels.
See Appendix A for Teicoplanin dosing.

30-60

IV

10-30

IV

1-2g daily

<10

IV

1-2g every 48 hours

>15

Oral

Dose as in normal renal function.

<15

Oral

50-100% of dose

Patients with renal impairment are
at a greater risk of neuromuscular
excitability or convulsions that are
associated with overdose.
CVVHD/HDF
4.5 g every 8 hours
Pre-dose (‘trough’) concentrations
should be greater than 15 mg/litre
(greater than 20 mg/litre in deepseated infection such as bone and
joint infection), but less than
60 mg/litre.

Dose as in normal renal function

Temocillin

Trimethoprim

Vancomycin

Serum creatinine may rise due to
competition for renal secretion

IV: Adjust according to renal function and levels. See APPENDIX A for Vancomycin dosing
PO: No dose adjustment needed for renal impairment
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