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Disclaimer:
Whilst every effort has been made to ensure the accuracy of the information and material contained
in this document, errors or omissions may occur in the content. We acknowledge that new evidence
may emerge that may overtake some of these recc dati The d will be reviewed
and revised annually. Prescribers should ensure that the correct drug and dose is prescribed, as is
appropriate for each individual patient. References that should be used in conjunction with these
guidelines include the British National Formulary (BNF) and the drug data sheets (available on www.
dicines.ie). Clinical guidelines are guidelines only and the interpretation and application of the
guidelines remains the r ibility of the individual clinici
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Restricted/Reserve Antimicrobials:
A Cochrane review has found that reserving access to selected antimicrobials is the most effective
component of any Antimicrobial Stewardship Programme."®
Below is the list of Restricted and Reserve anfimicrobials for the SE Acute Hospitals.
These antimicrobials should only be prescribed when this is in line with the recommendations of this
guideline or following discussion with the Clinical Microbiologist.
Indication for therapy and any discussions/advice from the Clinical Microbiologist should be
documented accurately in patient's medical record.
Restrictions are in place which limit access to these Antimicrobials. Please refer to South East Acute
Hospitals Guidelines for use of Reserve and Restricted Antimicrobials for details.

Restricted Antimicrobials *Reserve Antimicrobials
IV Piperacillin/Tazobactam IV Cefotaxime

IV Ceftazidime IV/PO Ofloxacin
IV Ceftriaxone IV Colistin

IV/PO Ciprofloxacin IV/PO Linezolid
IV/PO Levofloxacin IV Daptomycin

IV Chloramphenicol IV Tigecycline
IV/P0 Clindamycin PO Fidaxomicin
IV Teicoplanin IV Ceftaroline

IV Vancomycin IV/PO Fosfomycin
IV Meropenem IV Aztreonam

IV Amikacin IV Cefazolin

IV Ertapenem

IV/PO Tedizolid

IV/P0 Moxifloxacin
Antifungals

Liposomal Amphotericin B
Anidulafungin
Caspofungin

Voriconazole
Posaconazole

* Reserve anfimicrobials should only be prescribed when recommended by a
Consultant and following discussion with the Clinical Microbiologist.
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MRSA

(Meticillin Resistant Staphylococcus aureus)

Infection with MRSA should be suspected if:

Patient has previously been colonized with MRSA.
(Please check patient notes, laboratory results and any
currently in use/appropriate Infection Control alerts
such as Laboratory SIF code, IPMS Infection Control
alert, etc.)

Recent hospitalization (within 12 months)
Transfer from another hospital or long term care facility.

Other situation where increased clinical suspicion of
MRSA (Please refer to most recent edition of: Policy
on Control and Prevention of Meticillin Resistant
Staphylococcus aureus (MRSA) in Acute Hospitals in
the HSE/SE for additional information)

If MRSA infection is suspected, consider
including a glycopeptide (Vancomycin or Teicoplanin,
see page 30-31) in the empiric treatment regimen.

MRSA eradication: Please refer to most recent edition
of: Policy on Control and Prevention of Meticillin Resistant
Staphylococcus aureus (MRSA) in Acute Hospitals in the HSE/
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Start Smart, Then Focus
An Antibiotic Care Bundle for Hospitals

Day 1: Start Smart...

1. Start antibiotics only if there is clinical evidence of bacterial infection
- If there is evidence of bacterial infection, prescribe in
accordance with your local antibiotic guidelines and
appropriately for the individual patient (see notes below)

2. Obtain appropriate cultures before starting antibiotics

3. Document in both the drug chart and medical notes:
- Treatment indication
- Drug name, dose, frequency and route
- Treatment duration (or review date)

4. Ensure antibiotics are given within four hours of prescription
- Within 1 hour for severe sepsis or neutropenic sepsis

When deciding on the most appropriate antibiotic(s) to prescribe, consider the following factors:

- History of drug allergy (document allergy type: minor (rash only) or major (anaphylaxis,
angioedema))

- Recent culture results (e.g. is patient colonised with a multiple-resistant bacteria?)

- Recent antibiotic treatment

- Potential drug interactions

- Potential adverse effects (e.g. C. difficile infection is more likely with broad spectrum antibiotics)
- Some antibiotics are considered unsafe in pregnancy or young children

- Dose adjustment may be required for renal or hepatic failure

Consider removal of any foreign body/indwelling device, drainage of pus, or other surgical intervention

For advice on appropriate investigation and management of infections, consult your local infection
specialist(s) (microbiologist, infectious disease physician and/or antimicrobial pharmacist)



4 ROYAL COLLEGE OF
PHYSICIANS OF IRELAND

-..then Focus (Day 2 onwards)

At 24-48 hours after starting antibiotics, make
an Antimicrobial Prescribing Decision

' - Review the clinical diagnosis
- Review laboratory/radiology results
- Choose one of the five options below
- Document this decision

Options
1. Stop antibiotic(s)
- no evidence of bacterial infection, or
infection resolved
2. Switch from intravenous to oral antibiotic(s)
- if patient meets criteria for oral switch
3. Change antibiotic(s)
- narrower spectrum, if possible;
broader spectrum, if indicated
4. Continue current antibiotic(s)
- review again after further 24 hours
5. Outpatient parenteral antibiotic therapy
- consult with local OPAT team

Developed by the RCPI Hospital Antimicrobial Stewardship Working Group (2012)
Adapted, with permission, from the UK Department of Health *Start Smart, Then Focus”
hospital antimicrobial stewardship programme



Evaluation and Management
of a patient with suspected
Sepsis

2. Lactate Check
3. Fluid Challenge 6. Antimicrobial Therapy

(*blood, wounds, sputum, urine, CSF, invasive line
sites etc. as appropriate)

Respiratory Rate >20 breaths per min
PaCo2 <4.3 kPa - al, pe
q tory Tract infection
Heart Rate >90 beats per min Intravascular catheter or prosthetic device

White Cell Count > 12 or <4 Travel history
Recent antibiotic treatment
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Adult Sepsis Management Algorithm

B

Feidhmeannacht na Seirb

NATIONAL
CLINICAI
EFFECTIVENESS

Health Service

COMMITTEE

Adult Sepsis Management Algorithm

Guidance to be read in conjunction with National Clinical Guideline No. é
Management of Sepsis in Ireland *

SUSPECTED INFECTION NATIONAL
PLUS = SEPSIS CHRCTIVEnESS
2 SIRS CRITERIA COMMITTEE
Sepsis 6 in 1 hour
Give Take

1. Oxygen (94-98% Sp02 or 88-92% COPO Patients)
2. IV Antimicrobials (according fo local guidelines)
3. Fluids (500mis bolus: give up fo 30mi/kg & reassess)

1. Blood Cultures
2. Lactate and FBC
3. Urine Output measurement

\

If MAP*
265mmHg and/or

Lactate <2mmol/L BP
Document
Sepsis Lactate

Hypotension:
*MAP < 65mmHG
or

**SBP < 90mmHg nd/ol
or

** SBP decrease > 40mmHG

If MAP <65mmHg

If MAP >
65mmHg

and
Lactate 2-4 —|
mmol/L

Lactate 24 mmol/L

i If Lactat
:wnofnqlgllt?o?ra<ez“'sD below Fluid resuscitation of <2:$ng|/eL
9 30mi/kg IV in 1 HOUR and/or
MAP 245 H;

If Lactate 24mmol/L and/
or MAP <65mmHg

Document Sepsis

This is
SEPTIC SHOCK
Please document it.

If Lactate 24mmol/L

Fluid resuscitation as per
algorithms in NCG
(up to 30mls/kg) or if
patient is deemed fluid
replete, repeat
LACTATE

If Lactate
2-4 mmol/L
and
MAP is
265mmHg
or organ
dysfunction

and/or MAP <65mmHg

v

Continue Fluid
Resuscitation.
Call
Critical Care Medicine

*MAP: Mean Arterial Pressure  ** SBP: Systolic Blood Pressure
For more information go to on National Clinical Guideline No 6. Sepsis Management go fo:

www.health.gov.ie/patient-safety/ncec

www.health.gov.ie/patient-safety/ncec

www.hse.ie/sepsis

www.hse.ie

This is
SEVERE

SEPSIS.
Please document it.

Othar
Patient Safety
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Adult Gentamicin Once Daily Dosing Guideline

1. Select patient appropriately

@ Cautions : Endocarditis, pregnancy, renal replacement therapies, in Cystic Fibrosis & patients with severe burns.

©  Consider patient factors associated with potential toxicity prior to prescribing Gentamicin e.g. underlying renal function, hearing
difficulty, and concurrent nephrotoxic drugs.

o Contraindicated in myasthenia gravis.

©  Review need to continue Gentamicin beyond 7 days. Increased risk of nephrotoxicity beyond 7 days treatment. If to continue
rationale should be documented.

¥

2. Prescribe dose

o If weight> 120% IBW use obese dosing weight (ODW) to Calculating the dose
calculate gentamicin dose

o Maximum dose 500mg dail Weight used should be actual body

o If anuric (<500mls/day), treat as CrCl <10ml/min. weight (ABW), or for obese patients
(Weight > 120% IBW) an obese dosing

CrCl (ml/min) Dose =» weight (ODW) must be calculated.

>80 5mg/kg

50-80 4mg/kg For formula (see appendix 13 page 43)

30-50 3mg/kg

10-30 2mg/kg Dose should never exceed 500mg daily

<10 1-2mg/kg redose when level <1ug/ml

\{

3. Check a trough level 16-18 hours after FIRST dose

® Monitor U&Es ensure patient is well hydrated and monitor creatinine as gentamicin is nephrotoxic.
@ Ensure sample is labelled with the date & time of the last dose and the date & time level was taken. E.g. 4pm dosing=8 -10am level,
6pm dosing=10am12noon level

4

4.Trough level Action
<Tug/ml Continue current regimen.
In range
Check the time dose was given and sample taken. Was level taken at 16-18 hours after dose?
>lug/ml S . . §
If trough level >1pg/ml and <2jg/ml and treatment still indicated then consider holding the dose until thy
Levelis High level is <1yig/ml and reducing the dose by 1mg/kg. Discuss with Pharmacy if required.
If trough >2y1g/ml and treatment still indicated seek advice from Pharmacy.

¥

5. Repeat trough level when clinically indicated

Creatinine normal

Twice weekly gentamicin trough level

Creatinine abnormal or deteriorating

Daily or alternate day gentamicin level

Guidelines for the empiric use of antimicrobials in adults HSE SE Hospitals July 2016
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27



RO SOAk
[oAB] 3wy} '3 40P Y} puD dSOP SD] 3N} §O
auil} 3 aJop Ay} YuM pajjeqo] si ojdwins ainsuz ©
*Apjeam axuQ sjang)
ypag Jojuoyy “paindwi/ajqoisun si uoppuny
[oual 1 atowl Jo sy gy A1ana sjans| (asop-aid)
5 ’s1ADIB DIaYIsDAW Uy pajmipul-nijuo) © HONOYL {04 UdY] *3s0p Yinoy/py4 oy
*5351n0) punoin sjaAa] HONOYL B NVId 04 Ajjou| @
{uauinay sabuoj pun sasop aAynjnwin Jayfiy yum sasnanur Apixojojo Jo ysiy @ o1/BWQES [9Aa] ypag sabiny -asop ysod
“Aipixojo30 3 Apixojorydou 10y 3U0 [aA9] Yy3d A|PL “painbal sjand] Yyid ©
Ajqoyou Agpixoy yuanaid oy Ainssadou sy Bunojuoyy Bniq >unadniay) @ 1/Bwq s [ors7 ybinosy
“founubaid Jo siyibuuaw ‘ojuad aj1qay ‘suang tolowr ‘sapnsn “sisoaqy dsky 1abany ;asop-aid Ajaynipawii 9] HONOYL
1D0pU2 JO SUOLMIpUI 10§ pasn a4 o 51 uawibas Apop Buisoq Ajng sdujayy @ ayn] “paiinbai sjara| (asog-aid *a'1) HONOYL ® 6l 6d
16ojoiqo.niw junjjnsuod b Aq papuaiiodal 1xojoxydou 6
§1 40 Jjjpog 2ARNBau WG JuDysisal upjunjual o} anp suodJUI JO JuduINAL} S1 UDDYIWD SD UKD J0JUOW PUD uitjobly
3y} Joj pag d aq Ajuo pjnoys pun [oiq P DSl jluy painapAy fjom si yuaynd ainsua ST Jo4uoy © 0} 13j3y
sjuauwmo) s[oAa7] pun Buoyuoyy | ajnpaips buisoq
- Buisop Ajop ajdujay
“sas1n0) *uaY} SHM
{uauinaly sabuoj pun sasop aAynjnwin saybiry yym sasnanur ApIXojojo Jo ysiy @ [9A3] 3wy '3 24Dp ALy puD asop §sn] Ay Jo
“Aipixojojo g Agpixojosydou auily 3 3Jop auk Yim pajjeqo] si ojdwins ainsuz ®
>_a=,8= Kyixoy yuanaud oy Amssarou si a==2=_a_= Bn1q synadnioyy @ «11/Bwgs [9Ad) (asop-aid) HONOYL 4oBin) @
DIpauI yd pup snynjs uoynipAy ‘uolyduny [pual Japisuo) @ o1"PU023s ay oy Joud
ou abind aas Buisop >__u_. o_._:______ as() *, Aounubasd 1snl uayjny aq of [9A3) (asop-aid) HONOYL Isiy ©
10 ‘sisojmiaqny ‘c sipBuiuaw ; puad aJ1gay *, suing tolow /, saynsn *5|aA3) Yooy 0} paau
:m_ue._.__. ushy “ sippanropua uy ajqoyns jou s| uaunBas Apop axuq paopunig © o "peinbai sjoAa| (asoq-2.4 *o°1) HONOYL © YA abnd
1bojoigo.ny l 0 Aq pap “ixojouydou B
§1 40 1jjp0g 2ADBAU WG JuDisisal upILDUAB 0} AP SUOIAYUI JO JudLIDAL S1UDDYIWD SO JUIULDAL) J0IUOW PuD wyjiobjy
ay} 10} paqusaad aq Ajuo pjnoys pun |pIqoDILUD PapLISAI b SI UPDYIWY © painapAy jjom si yuaynd ainsua sy Jojuoyy @ 0} 13j3y
SJUaWIWIO) sjoAa] pun Butioyuoyy | ajnpayps Buisoq
Buisop Ajop 22ug

sauljepinb Buisop uPMjIWY -

sapisodfjbouluy :¢ xipuaddy

28



Adult Amikacin Dosing Guideline

| 1. Select patient appropriately

| Consider once daily dosing (except for indications for multiple daily dosing on page 28). |

4

2. Prescribe dose based on Patient’s — Weight, Height, BMI & Renal Function

CHECK & DOCUMENT: Weight, Height, Renal Function (CrCl) before prescribing dose

15

Maximum dose 1.5g daily (Maximum cumulative dose 15g™)
If weight > Ideal Body Weight (IBW), Dose is based on IBW.
If weight is < IBW use actual body weight
Obese patients (weight >120% IBW), use ODW.

For formula for weight calculation see appendix 11, page 43-44

ONCE DAILY DOSING **

See indications p28.
MULTIPLE DAILY DOSING

Renal Function Dose Renal Function Dose

CrCl ml/min CrCl ml/min

> 80ml/min 15mg/kg daily > 50ml/min 7.5mg/kg every 12 hours
60-80 ml/min | 12mg/kg daily 20-50 ml/min 5-6mg/kg every 12 hours
40-60 ml/min | 7.5mg/kg daily 10-20ml/min 3-4mg/kg every 24 hours
30-40 ml/min | 4mg/kg daily <10ml/min 2mg/kg every 24-48 hours
20-30ml/min | 7.5mg/kg every 48 hours

<20 ml/min Multiple Daily Dosing Recommended

4

4

I 3. Monitor Renal function and Carryout Therapeutic Drug Monitoring

ONCE DAILY DOSING

MULTIPLE DAILY DOSING

4. Take Trol

ugh level then give the next dose

(provided patient is not at risk of
nephrotoxicity). Check the trough level
result before giving the SECOND dose.
(See page 28 for guidance on monitoring and

levels)

Trough level Action

< 5mg/L” © Continue current regimen. Provided

In range renal function is stable. Monitor level
every 3-5 days.
eCheck when level was taken — level

> 5mg/L” taken <18hrs post dose are not true

e Lt trough levels.
Level is High 8

e Ifitis a true trough level then omit next
dose, re-assay in 24 hrs. & check UEs
 Re-dose if clinically indicated when
levels fall <Smg/L but extend dosing
interval accordingly for subsequent doses
depending on the creatinine clearance -
discuss appropriate reduced dose with
pharmacist.

4. Interpretation of Therapeutic Drug

Monitoring Troughs & Peaks

(See page 28 for guidance on monitoring and

levels)

Trough level | Action

<10mg/L" Continue current dose regimen. Provided

In range renal function is stable and continued
administration is required, monitor levels
twice weekly.

>10mg/L" Ensure the level was taken at the correct

Level is High time. If a true pre-dose level omit any further
doses. Re-check renal function and review
need for further amikacin treatment. If
further advice is needed contact pharmacy.

Peak level Action

<30mg/L" Continue current regimen. Provided dose &

In range renal function is stable and continued
administration is required, monitor peak
levels once weely.

>30mg/L" Check level taken at correct time. Contact

Level is High pharmacy for advice on further

Guidelines for the empiric use of antimicrobials in adults HSE SE Hospitals July 2016
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Adult VANCOMYCIN Dosing Guideline

1. Select patient appropriately

m Renal & ototoxicity has been associated with use of vancomycin.
m  Monitoring of serum levels is a necessity.
m_Administer at a rate not greater than 10mg/min.

2.Prescribe dose
Initial Dose: Prescribe initial loading dose of 25mg/kg
Maximum single dose 2g

Maintenance Dose: see table below

CrcCl Dose (Round to nearest 50mg)
> 60ml/min | 15mg/kg BD

30- 60 ml/min | 15mg/kg OD

15-30ml/min | 15mg/kg every 48hrs

<15 ml/min or
dialysis

15mg/kg day 1. Only re-dose at 15mg/kg

when trough level in target range.
Hold dose until level available

® Maximum Single Dose 2g
m Ifanuric, output<500mls/day, treat as CrCl < 15ml/min

Actual body weight is used to
calculate all doses unless
weight >120% IBW

use obese dosing weight- see
calculations as per Appendix 13
page 43-44.

3. Take FIRST tl‘Ol.lgh level BEFORE 4t dose. Trough must be measured PRE-DOSE (or within
one hour prior to administering dose)

Doses are NOT to be held whilst awaiting levels unless renal function deteriorating or specifically advised

4. Ascertain target level. standard target level is 10-15mg/L but if patient has a serious infection such as
endocarditis, osteomyelitis, bloodstream infection, meningitis or hospital-acquired pneumonia caused by S.aureus,
target level is 15-20mg/L.

5. Check trough level result and adjust dose accordingly

Target level 10-15mg/L Target Level 15-20mg/L
Level | Dose alteration Recheck pre-dose level Level | Dose alteration Recheck pre-dose level
| (mg/L) | (mg/L)
<5¢ Increase each dose by | After adjusted dose given <10 Increase each dose by | After adjusted dose given
500mg and before following 500mg and before following
morning dose* morning dose*
5-10 Increase each dose by | After adjusted dose given 10-15 Increase each dose by | After adjusted dose given
250mg and before following 250mg and before following
morning dose* morning dose*
10-15 | Maintain dosing Twice weekly, providing 1520 Maintain dosing Twice weekly providing
regimen renal function is stable* regimen renal function is stable*
15-20 | Reduce each dose by After adjusted dose given 2025 Reduce each dose by | After adjusted dose given
250mg and before following 250mg and before following
morning dose* morning dose*
>20 Omit next dose and After adjusted dose given >25 Omit next dose and After adjusted dose given
decrease each dose by | and before following decrease each dose | and before following
500mg morning dose* by 500mg morning dose*

* Doses are NOT to be held whilst awaiting levels unless renal function is deteriorating or specifically advised

# If persistently sub-therapeutic levels, contact pharmacy for advice

6. Check serum creatinine regularly

m  Ensure patient well hydrated.
m Ifrenal function stable (& level in target range), twice weekly levels are sufficient
m_If renal function unstable, check trough level more frequently (e.g. daily or alternate days)

Guidelines for the empiric use of antimicrobials in adults HSE SE Hospitals July 2016
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Appendix 5: Treatment of
Clostridium difficile Infection

INITIAL EPISODE OF CDI OR FIRST RECURRENCE

General Measures:

«  Adequate replacement of fluid and electrolytes

therapy

Avoid antimotility medications

Review proton pump inhibitor use

.
*  Review other risk factors for CDI
.
.

Appropriate infection prevention and control to include patient isolation with Contact Precautions and
appropriate hand washing.

Mild to Moderate CDI:
*  No features of severe CDI

« Oral or nasogastric metronidazole
400 mg TDS for 10 to 14 days.
(Grade A)

« Inability to take oral medication:
intravenous (IV) metronidazole
500mg TDS for 10 to 14 days.
(Grade D)

* Metronidazole intolerance or
contraindication: oral vancomycin
125mg QDS for 10 to 14 days.
(Grade A)

* * Oral fidaxomicin 200mg BD for 10
days may be an alternative to
metronidazole(Grade C/D) or
vancomycin (Grade A) in patients
aged 16 yrs and older but only
following discussion with a clinical
microbiologist or specialist ID
consultant.

* Monitor closely for
deterioration/progression to severe

Severe CDI:

by any of the

« Clinical: fever, rigors, abdominal pain

« Laboratory: Leucocytosis of 15,000
cells/uL, or rise in serum creatinine of
250% above baseline or serum
creatinine >133 pmol/L).

« Endoscopic findings: pseudo
membranous colitis

* Early surgical opinion

e Oral vancomycin 125 mg, QDS
for 10 to 14 days. (Grade A)

* *Oral fidaxomicin 200mg BD
for 10 days may be an
alternative to vancomycin
(Grade A) in patients aged 16
yrs and older but only
following discussion with a
clinical microbiologist or
specialist infectious diseases
consultant.

4
,/

e T

Severe, complicated CDI:
Severe disease with:
Hypotension
Shock
Rising serum lactic acid levels
lleus
Mega colon

« Early surgical opinion

* Vancomycin 500 mg, oral or
nasogastric QDS and
metronidazole 500mg, IV TDS
(Grade D)

« Consider Intracolonic vancomycin
500 mg, four to six times daily if
ileus present or suspected

(Grade D)

Please refer to BNF for children or local paediatric formulary for doses of metronidazole and
vancomycin for paediatric patients.
*Fidaxomicin has not been tested in pregnant or breastfeeding women or in patients with a history of

inflammatory bowel disease.

Adapted From Surveillance, Diagnosis and Management of Clostridium difficile Infection in Ireland Update of 2008 Guidance HPSC 2013 13
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Figure R3: Management of Multiple Recurrences of CDI

First episode of recurrent CDI

Severity assessment, general measures and specific anti-CDI therapy as outlined
on page 32

Second and subsequent episodes of recurrent CDI

R —

e Review all anti-microbial therapy and other medications. Ensure
adequate fluid and electrolytes and review nutritional status. (Grade D)
e Contact clinical microbiologist or specialist infectious diseases
consultant expert for advice
e Consider the following options after expert advice as above:
e Oral Vancomycin tapering/pulse therapy (Grade D):
o 125mg 6 hourly for 7 days

o 125 mg 12 hourly for 7 days

o 125 mg daily for 7 days

o 125 mg every other day for 7 days

o 125 mg every 3 days for 7 days
or
e Oral Fidaxomicin 200mg BD for 10 days (Grade D)
or

e Oral Vancomycin 125mg QDS for 10 days followed by a chaser of oral
rifaximin 400mg TDS for 20 days (Grade B)

e Intravenous immunoglobulin therapy 150-400mg/kg per day for 1 to
3 doses (Grade D)

e Faecal microbiota transplantation (Grade A)

Adapted From Surveillance, Diagnosis and Management of Clostridium difficile Infection in Ireland Update of 2008 Guidance HPSC 2013
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Appendix 6: IV to PO Switch

ANTIMICROBIALS WITH GOOD

ORAL BIOAVAILABILITY
*Sanford Guide 2014
** Martindale 33" edition
*“*Sanford Guide 2014 and Marfindale 33" edition

Oral switch — consider when patient is afebrile and infection parameters
are settling for 48 hours and normal oral absorption. Generally NOT
appropriate in meningitis, endocarditis, febrile neutropenia or acute
osteomyelitis / septic arthritis.

Antimicrobial Oral Bioavailability
Ciprofloxacin 70-80%*+*
(lindamycin 90%*

Sodium Fusidate 91%(tablets)*
Fluconazole 90%*

Levofloxacin 99%*

Linezolid 100%*

Metronidazole 99%**
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Appendix 7: Relative Costs of
Antimicrobials*

Relative Costs of Antimicrobials

COST OF ONE WEEK’S SUPPLY OF ANTIMICROBIALS BASED ON
NORMAL ADULT DOSE (antifungals in bold italics)

€0-€10 Flucloxacillin PO, Metronidazole PO, Ciprofloxacin PO,
Amoxicillin PO, Co-amoxiclav PO, Clarithromycin PO,
Doxycycline PO, Levofloxacin PO

€10-€40 Clindamycin PO, Fusidic acid PO, Oseltamivir PO,
Amoxicillin IV, Metronidazole IV, Co-amoxiclav IV,
Cefuroxime IV,Ciprofloxacin IV, Fluconazole PO,
Levofloxacin IV, Fluconazole IV

€40-€60 Gentamicin 1V, Benzypenicillin 1V, Piperacillin-
Tazobactam IV, Vancomycin IV

€100-€300 Colistin 1V, Meropenem |V, Clarithromycin IV, Rifampicin
IV, Amikacin IV, Ceftriaxone IV, Aciclovir IV, Aztreonam
IV, Cefazolin IV (Unlicensed), Fosfomycin PO

€300-€500 Clindamycin IV, Ertapenem |V, Linezolid PO & IV

€500-€1000 Ceftazidime 1V, , Ceftaroline 1V, Fosfomycin IV,

Tigecycline IV
€1000- Daptomycin 1V, Teicoplanin 1V, Fidaxomicin PO,
€3000 Anidulafungin IV, Voriconazole PO
>€3000 Voriconazole IV, Amphotercin IV, Caspofungin IV
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Appendix 8: Tips on Clinical Assessment of
Patients Following Notification of
Positive Blood Culture and Gram Stain.

Gram Positive Cocci (GPC)
Perhaps the most common gram stain result phoned during the working day or affer hours.

Potential GPC organisms (most common):
Staphylococei (Staphylococcus aureus (MSSA or MRSA) or Coagulase Negative Staphylococci)
Staphylococ often have an appearance of cells in groups or clusters on gram.

Streptococei (Including Group A streptococei or other haemolytic streptococe e,g Group B/C/G,
Enterococci (including Ent Faecalis / Ent faecium / VRE if either resistant to vancomycin) Streptococcus
pneumoniae, (pneumococcus), Streptococcus viridans.

Streptococci often have an appearance of cells in pairs or chains on gram

Risk assessment

The key is to review the patient carefully for signs and symptoms of sepsis / bacteraemia. Carry out o
NEWS score and follow the Sepsis Six protocol if clinically indicated. Bear in mind that the gram stain
result may reflect a causative organism of life threatening sepsis ( e,g MSSA, MRSA, Group A Strep,
Streptococcus pneumoniae, Enferococcus spp ) or a skin contaminant (e.g Coag Neg Staph / Strep
viridans) , therefore careful clinical risk assessment is paramount. Note it is important not to dismiss
potential skin confaminants such as Coagulase Neg Staph / Strep viridans if endocarditis / infravascular
catheter or prosthetic device infection suspected.

Empiric Antibiotic Cover

This should be guided by the gram stain appearance and likely significance / pathogen based on the
clinical risk assessment. Consult the current empiric antimicrobial quideline document for advice on
empiric cover in the relevant section. Check previous microbiology results and for a history of MRSA
colonisation / infection. If the potential pathogen appears likely from the likely source of sepsis ensure
patient is on appropriate antimicrobial therapy for that source and pathogen ( e.g Group A Strep in
severe soff fissue infection / Strep pneumonice in CAP).

If systemic sepsis suspected, and source and potential pathogen unclear - glycopeptides cover most gram
positive organisms and a sfat dose of vancomycin is a reasonable option to cover the patient pending the
culture result of 1D and sensitivity. It is crifically important however that this step s taken only if dlinical
indication of sepsis or significant infection and that the antimicrobial treatment is later reviewed with the
culture 1D and sensitivity and assessed re need to confinue / stop / change therapy.

If the patient is dlinically well following a thorough dlinical review and contamination is suspected — a watch-
and-observe approach s reasonable pending ID and sensitivity on culture. Ensure there is a frigger for a
repeat review and inifiation of empiric anfimicrobial therapy if the patient develops new signs/symptoms.
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Gram Negative Bacilli (GNB)

Gram negative bacilli on gram of blood culture represents presumptive gram negative septicaemia and
the need for urgent review and prompt antibiotic treatment pending confirmation of ID.

Potential GNB organisms (most common):

Enterobacteriaciae including F-cof, Klebsiella, Enterobacter spp, Pseudomonas, Acinetobacter spp, gram negative
anaerobes including bacteroides (less common)

Note that MDRO (Multi-Drug Resistant Organism) including ESBL E-coli/Klebisella, CRE E coli/Klebsiella, MDR
Pseudomonas / Acinetobacter are included in this category

Risk assessment

The key is fo review the patient carefully for signs and symptoms of sepsis / bacteraemia. Carry out a NEWS
score and follow the Sepsis Six protocol if clinically indicated. Bear in mind that the gram stain result of GNB may
reflect a causative organism of life threatening sepsis and may harbour antibiofic resistance mechanisms. Ensure
Sepsis Protocols are followed as clinically appropriate.

In a very small number of cases GNB on blood culture may tum out to be contaminants (e.q some Acinefobacter
/ environmental GNBs) but the vast majority are clinically significant and often pathogens of life-threatening
sepsis, warranting immediate appropriate antibiotic therapy and source conrol.

Empiric Antibiotic Cover

Gram negative sepsis requires urgent review and appropriate empiric antibiotic therapy.

Consult this document for advice on empiric cover in the relevant section. If the potential pathogen appears
likely from the likely source of sepsis ensure patient is on appropriate anfimicrobial therapy for that source and
pathogen. If source unclear — see section on Septicaemia / Systemic Sepsis — Unknown source on P.6 of this
quideline.

Gram Negative Cocci (GNC)

Gram negative cocci on gram of blood culture represents presumptive Meningococcal Septicaemia and is a
medical emergency warranting urgent senior clinical review, supportive therapy and rapid administration
of appropriate empiric antimicrobials pending confirmation of ID. Nofify Public Health.

The key is to review the patient urgently for signs and symptoms of meningococcal sepsis. The patient may
already be on appropriate empiric therapy following the initial clinical assessment if meningococcal sepsis

was suspected. Carry out @ NEWS score and follow the Sepsis Six protocol if clinically indicated. Ensure
Meningococeal Sepsis Profocols are followed and that the patient is on the appropriate anfimicrobials and doses.
See relevant section in this guideline.
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Gram Positive Bacilli (GPB)

Potential GPB organisms later confirmed by culture:
“Diphtheroid” bacilli or Coryneforms

Proprionibacteria

Bacillus species

Listeria monocytogenes/spp

Anaerobic GPB including Clostridium perfringens and other Clostridia species

Risk assessment

The key is to review the patient carefully for signs and symptoms of sepsis / bacteraemia. Carry out a NEWS
score and follow the Sepsis Six protocol if clinically indicated. Bear in mind that the gram stain result may
reflect a cousative organism of life threatening sepsis ( e,g Listeria / Clostridia species) or more frequently, a
skin contaminant (e,g Diphtheroid bacilli or Bacillus species), therefore careful clinical risk assessment is
paramount. It is imporfant not to dismiss potential skin contaminants such as Diphtheroid bacilli / Bacillus
species if endocarditis / intravascular cathefer or prosthetic device infection suspected, or if the more uncommon
conditions such as Diphtheria / Bacillus anthracis / Bacillus cereus infection suspected on clinical grounds.

Empiric Antibiotic Cover

This should be guided by the gram stain appearance and likely significance / pathogen based on the clinical risk
assessment.

If Listeria bacteraemia /' sepsis suspected — Amoxicillin +/- Gentamicin (Penicillin allergy - use Vancomycin)

If Clostridial bacteraemia / sepsis suspected (e.g in setting of faecal peritonitis / severe wound infection etc)

— a broad — spectrum penicillin such as co-amoxiclav / piperacillin — tazobactam + metronidazole (in penicillin
allergy discuss with microbiology team).

If systemic sepsis suspected, and source unclear - glycopeptides cover most gram positive organisms and a
reasonable option to cover the patient pending ID and sensifivity and follow up with culture and review of
antimicrobial therapy.

However if the patient is clinically well following a thorough clinical review and contamination is suspected, — a
watch-and-observe approach is reasonable pending ID and sensitivity on culture. Bear in mind that the patient
may already be on appropriate antibiofic regimen for their condition. Ensure there is a trigger for a repeat review
and initiation of empiric antimicrobial therapy if the patient develops new signs,/symptoms.
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Yeasts on gram stain

Yeasts on gram stain should be considered as significant and suggestive of candidaemia ( candida blood
sfream infection) pending full clinical review and subsequent species identification.

Assess the patient for signs and symptoms of candidaemia, carry out a NEWS score and review previous
microbiology results for history of candida colonisation.

Review with regards fo potential source(s) including infravenous cathefers.

Empiric antifungal cover

Start an echinocandin such as anidulafungin 200mg stat IV followed by 100mg OD IV pending
subsequent identification of the candida species and antifungal sensifivity tesfing. Liaise with clinical
microbiology team regarding follow up and assessment for potential de-escalation to fluconazole as part
of the clinical review the following day, and for advice on ongoing management such as source control
and optimisation of antifungal therapy based on antifungal sensitivity testing and clinical response.

Note on Appendix 8:

Please note that this guide is not comprehensive of all potential pathogens and scenarios for positive
blood cultures. It is a simply a guide to aid the attending doctor when assessing the clinical significance
and need for urgent action on receipt of @ new blood culture gram stain result (verbal / electronic).
All empiric therapy should be modified according to definitive ID and sensitivity testing, dinical
response and senior consultation.

Each individual case should be taken on its own merits and the clinical assessment of the patient and
actions, including prescribing of empiric antimicrobial therapy for newly positive blood cultures remains
the responsibility of the attending clinician.



Appendix 9: Guidelines for Consultation with the
Clinical Microbiology Advisory Team (C-MAT)

University Hospital Waterford
The On-Duty Clinical Microbiology Advisory Team (C-MAT) can be contacted on the contact numbers on page 40
(9.30 - 5.30 Monday to Friday). A consultant out-of-hours-service is available for urgent clinical advice outside
of these hours.

Prior to contacting the team please have the following 3 actions completed:

1. Review the Guidelines for Empiric Use of Antimicrobials in Adults 2014 — many queries induding empiric
therapy by condifion, treatment algorithms and therapeutic drug monitoring can be answered here.

2. Ensure the patients’ previous microbiology results have been reviewed and summarised and available for
the consultation.

3. Provide the C-MAT team member with an ISBAR summary — please see below

C-MAT Consultation Modified ISBAR

Identify
1.Yourself, 2. Patient, Name, MRN, DOB, Ward

Situation
Summarise main issues related to sepsis / infection
Include other relevant key issues in presenting complaint

Backgound

LOS in hospital

Lead up fo this point — course in hospital, procedures done and dates, relevant test results
Current anfimicrobial therapy

Assessment

Outline relevant details of your dinical assessment— general impression, signs and symptoms, temp, BP, NEWS
score efc

Laboratory findings —e.g WCC, CRP, Lactate, Renal fx , Liver fx, Other as relevant

Imaging results if available and relevant ( Echo, CT, MRI, Bone Scan, Other )

Results of other relevant investigations available / pending

Recommendations
Based on this consultation, accurately document the further recommendations from the
(-MAT team which may include for example:

o Further fests-
-Micro (blood cultures, swabs, fluids, tissue, stool, sputum, urine, serology, CSF, other)
-Lab WCC,,CRP, Lactate, U/E, LFTs, antibiofic drug levels, Other)
-New / Further Imaging ( Echo, CT, MRI, Bone Scan, Other )

o  Antimicrobial therapy

-Recommendations on antimicrobial therapy, choice of agent(s), dose optimisafion,
proposed length of treatment. 4



Appendix 10: Antimicrobial Dose Adjustment in
Patients with Renal impairment

Antimicrobi Mild Renal Impairment | Moderate Renal Impairment Severe Renal Impairment
(GFR 20-50mls/min) (GFR 10-20mls/min) (GFR <10mls/min)

Benzylpenicillin

Cefuroxime

Clarithromycin

Co-amoxiclav

Fluconazole

Levofloxacin

Meropenem

Nitrofurantoin

Piperacillin/
Tazobactam
(TAZOCIN®)

Teicpolanin

GFR 25-50mls/min
5-10mg/kg q12h'7?!
Dose as in normal renal
function'

Dose as in normal renal
function'’

Dose as in normal renal
function

Dose as in normal renal
function'’

GFR 30-50mL/min Dose
as in normal renal
function'’

GFR 30-50mL/min Dose
as in normal renal
function'”

Dose as in normal renal
function'’

50-100% of normal dose
Initial dose 250-500mg
then 125-250mg 12-24
hourly

(26-50ml/min)

500mg-2g q12h**or 1gTDS
Contraindicated"”

Dose as in normal renal
function'’?*

GFR (mL/min): 40-60

Dose as in normal renal function,
then reduce dose after 4th day to
200mg daily or 400mg every 48H
Dose as in normal renal
function'”

GFR 10-25 mls/min
5-10mg/kg q24h'7*
Dose as in normal renal
function'

600 mg — 2.4 g q6h
depending on severity of
infection”

750mg-1.5g q12h"’

10-30ml/min
50-100% of normal dose

GFR 10-30mL/min

Oral: 250-500mg q12h

IV: 250-500mg q12h*’

GFR 10-30ml/min

IV: 1.2g q12h

Oral: Dose as in normal renal
function'”

Dose as in normal renal
function'

50-100% of normal dose
Initial dose 250-500mg then
125mg q12-24h""

(10-25ml/min)

500mg-1g q12h or 500mg q8h*"?!
Contraindicated"”

4.5g q12h,

GFR (mL/min): <40

Dose as in normal renal function,

then reduce dose after 4th day to

30% of the dose daily or 400mg every 72H

GFR <15 give 50-100% of dose."’

2.5-5mg/kg q24h'"*

250mg-1g q8h (max 6g in 24h in
endocarditis)"”

600 mg—2.4 g gbh

depending on severity of
infection'”

750mg-1.5¢ q24h"’

50% of normal dose (100% dose
may be given for short periods
under exceptional
circumstances)”

Oral: 250-500mg q12h

1V: 250-500mg q12h*’

1V:1.2g stat followed by 600mg
q8h or 1.2g q12h

Oral: Dose as in normal renal
function"

Dose as in normal renal function
up to a total daily dose of 4g"”
Reduce dose by 50%*

Initial dose 250-500mg then
125mg 12-48 hourly.

500mg-1g q24h'7?!

Contraindicated"’
4.5g q12h

Give normal loading dose, then
200-400mg q48-72h"’

GFR <15 give 50-100% of dose."

This table is for guideline purposes only and correct at time of publication (July 2016)
Consult most up-to-date SPC / renal drug database before prescribing.
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Antimicrobial Dose Adjustment in Patients with Renal impairment

This table includes many of the antimicrobials recommended within these guidelines but is not exhaustive.
Vancomycin, Gentamicin & Amikacin, please see relevant algorithms. For advice on an antimicrobial not listed,
please contact pharmacy.

The majority of the published information available on dosing recommendations in renal impairment is based on

the traditional Cockcroft and Gault estimation of creatinine clearance (CrCl). *. Estimated Glomerular

Filration Rate (eGFR) provided by the Modification of Diet in Renal Disease trial (MDRD) is now routinely

used as a guide to renal impairment and is reported by biochemistry . eGFR is an estimate of GFR only.
Creatinine must be stable (eGFR may be unreliable in acutely ill patients). eGFR is not valid in
pregnancy, children or at extremes of body type (high or low BMI). Multiply eGFR by 1.21 for Black
race.

For advice on antimicrobial prescribing in patients on renal replacement therapy or peritoneal dialysis and
transplant patients please contact pharmacy or dialysis unit/consultant nephrologist.

For usual dose consult current BNF/SPC 521

FORMULA FOR RENAL FUNCTION CALCULATION

CrCl = (140 — age) x weight (kg) x K

Serum Cr(micromoles/L)

® K=1.23 for males and 1.04 for females
® Weight = actual weight (use ODW* if obese SEE BOX with Formulae for weight calculations)
o If patient is anuric or intermittent dialysis, treat as CrCl < 10ml/min

Appendix 11: Formulae For Weight Calculation

FORMULAE FOR WEIGHT CALCULATIONS

e If actual weight > Ideal Body Weight (IBW) Dose is based on IBW

o If actual weight is < IBW use actual body weight

IBW (kg) = R+ (2.3kg X every inch over 5ft)
R=50 for males and 45.5 for females

Obese patients (weight >120% IBW) use Obese Dosing Weight (ODW)
ODW *(kg) = IBW+0.4 (Actual weight-IBW)

BMI = weight (kg)/height (m)? see page 44

1foot=30.5cm 1inch=2.54cm

43



Appendix 11

WEIGHT

bs
260
255
250
245
240
235
230
225
220
215
210
205
200
195
190
185
180
175
170
165
160
155
150
145
140
135
130
125
120
115
110
105

(kg)
(117.9)
(115.7)
(113.4)
(1111
(108.9)
(106.6)
(104.3)
(102.1)
(99.8)
(97.5)
(95.3)
(93.0)
(90.7)
(s8.5)
(86.2)
(83.9)
(81.6)
(79.4)
(77.1)
(74.8)
(72.6)
(70.3)
(68.0)
(65.8)
(63.5)
(61.2)
(59.0)
(s6.7)
(54.4)
(52.2)
(49.9)
(47.6)
(45.4)
(43.1)
(40.8)

Body Mass Index (BMI) Chart for Adults

I:lobesex>3€))

48
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53
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48
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36
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29
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19
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25
24
23
22
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[ Joverweight (25-30)

[INomai (185-25)

HEIGHT in feet/inches and centimeters
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Appendix 12: Other guideline documents to
consult in association with these guidelines.

1. Guidelines for Restricted and Reserve Antimicrobials
2. Guidelines for Surgical Prophylaxis
3. South East Regional Orthopaedic Service antibiotic prophylaxis guidelines for open fractures

4. Local/National guidelines for treatment of diabetic foot infections including diabetic foot
osteomyelifis

5. Post Spleneciomy guidelines in adults

Individuals with an absent or dysfunctional spleen are at increased risk of severe infection, particularly with invasive
pneumococcal disease. Patients must be informed of the risk, educated on how o recognise symptoms of infection and
advised to seek urgent medical attention if unwell.

1 H T |

All patients should receive p type b and g Vaccines
should ideally be administered 2 weeks before splenectomy. If this is not possible they should be given 2 weeks after
splenectomy.

All patients should receive antibiotic prophylaxis for at least 1 o 2 years. High risk patients should be offered life long
antibiofic prophylaxis. Non high risk patients may choose to confinue or discontinue antibiotic prophylaxis after the initial 1
10 2 year period based on a discussion of the risks and benefits of prophylaxis.

Please refer o relevant section in uideline document: Guidelines for surgical prophylaxis for full details of vaccination
schedule, risk stratification of patients and antibiotic prophylaxis.

6. BNF and SPCs (Summary of Product Characieristics) and renal drug database for guidance on
dosing, renal and hepatic impairment, adverse drug reactions and interactions.

Note: These guidelines are for adults only. For paediatric antimicrobial guidelines refer to local/
national paediatric guidelines.
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Appendix 13: Penicillin Allergy

In all patients with
Penicllin allergy

May be safe to use in patients
with non-type 1 penicillin
hypersensitivity (NOT IgE

mediated reaction/anaphylaxis).

Amoxicillin

Augmentin* (co-amoxiclav)
Benzathine penicillin
Flucloxacillin

HeliClear*

Penicillin C (benzylpenicillin)
Penicillin V' (phenoxymethyl)
Piperacillin

Cefalexin
Cefixime
(efotaxime
Cefazolin
Ceftozidime
Ceftriaxone

Procaine penicillin
Tazocin* (piperacillin plus
tazobactam)

Timentin* (ticarcillin plus
clovulanic acid)

Common anfimicrobials listed -
List not exhaustive

Cefuroxime

Imipenem plus cilostatin
Meropenem

Aztreonam

Common anfimicrobials listed -
List not exhaustive

It is important to document exactly what symptoms occurred before deciding if a patient

is truly penicillin allergic. Check with Patient / Relatives / GP / Community Pharmacist
to dlarify the nature of allergic reaction.

Many patients are misdiagnosed as being Penicillin allergic
An incorrect diagnosis of penicillin allergy leads fo unnecessary avoidance of this relatively non-toxic class of drugs,

exposes the patient o potentially more foxic drugs, increases health care costs and contributes to the development of

anfibiofic resistance.

Patients are often labelled s having a hypersensifivity reaction when in fact a patient may be experiencing a side

effect of penicillin, such as gastrointesfinal upset (e.g. nauseq, diarrhoea) or headache.

Other concomitant medicines can also be responsible for friggering a hypersensitivity reaction. Therefore, it is

important to consider the fi
different medications.

over which the hy

ivity reaction has d

loped relative fo the initiation of

Patients who have previously presented with a less severe penicillin allergy (e.g. rash) may be prescribed

cephalosporins/carbapenems if the benefits outweigh the risks of cross reacfivity. The potential for an allergic reaction

should be monitored and resuscitation equipment available if required.

Patients who are documented s having
A

experienced a severe reaction (anaphylaxis) from a penicillin should not be
biotics where i

and other befalactam

available. A risk-henefit assessment may be needed in certain circumstances. Discuss individual case with senior
dlinician and dlinical microbiology team if needed.
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Contact Numbers

Microbiology Department UHW:
University Hospital Waterford switch
Microbiology SpRs

Dr. M. Hickey
Dr. M. Doyle
Dr. B. Carey
Dr. C. Fielding

Pharmacy Departments:

UHW Antimicrobial Pharmacist
WGH Antimicrobial Pharmacist
SLKK/Kilcreene Antimicrobial Pharmacist
STGH Antimicrobial Pharmacist

051-848000
Ext. 8053

Ext.
Ext. §2621/2097
Ext.
Ext.

Ext. 2530/2453
Ext. 3261
Ext. 5372/5328
Ext. 7119
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