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NHS Grampian Staff Guidance for the Administration of Grampian
Intravenous Vancomycin in Adults via Intermittent

(pulsed) Infusion Acute Sector

Introduction and Rationale

This protocol details the dosing, prescribing, monitoring and administration of intravenous
vancomycin as an intermittent (pulsed) infusion 2.

Vancomycin can also be administered as a continuous infusion, when practical, for
patients with severe or deep-seated infections (e.g. pneumonia, endocarditis, bone and
joint infections). In NHS Grampian only Intensive Care use continuous infusion which is
not covered in this guidance— refer to ICU protocol.

Vancomycin is a glycopeptide antibacterial used in the treatment of serious staphylococcal
or other gram-positive infections when other drugs such as the penicillins cannot be used
because of resistance or patient intolerance. It is used particularly in the treatment of
meticillin-resistant staphylococcal infections (MRSA)?. Refer to NHSG Infection
Management Guidelines: Empirical Antibiotic Therapy for indications.

Vancomycin works most effectively when the levels of the drug remain above the minimum
inhibitory concentration (MIC) for the target organism at all times. Trough levels of
vancomycin therefore require to be monitored throughout treatment and these should be
10-15mg/L in standard infections?. On the basis of the potential to improve penetration, to
increase the probability of optimal target serum concentrations, and to improve the clinical
outcomes of complicated infections, such as bacteraemia, endocarditis, osteomyelitis,
meningitis and hospital-acquired pneumonia caused by Staphlococcus aureus (S.aureus),
trough serum vancomycin concentrations of 15-20mg/L are recommended®2. This range
is also recommended for less sensitive strains of S. aureus®.

Exclusions:

. Children <16 years of age.

o Patients who are allergic/hypersensitive to vancomycin

J Treatment of Clostridium difficile Infection (vancomycin should be given orally)
. Patients in intensive care who require a continuous vancomycin infusion

Cautions:

Advice should be sought from Microbiology or an Infection Specialist on treatment options
if any of the following apply:

. Patients with previous hearing loss

J Patients treated in renal units or receiving haemodialysis or haemofiltration (contact
the Renal unit for advice and follow the local unit protocol)

o Treatment of ventriculitis or ventriculoperitoneal shunt infections (contact neurology
specialist for advice).
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o Use with caution in patients with sensitivity to other glycopeptides (eg teicoplanin,
dalbavancin) due to possibility of cross-sensitivity.
e Where possible, avoid co-administration with:
o Gentamicin (aminoglycosides)
Nonsteroidal anti-inflammatory drugs (NSAIDs)
Amphotericin
Potent diuretics
Angiotensin converting enzyme inhibitors (ACE inhibitors).

OO0O0OoOo

This list is not exhaustive — consult the Summary of Product Characteristics (SmPC) for a
full list (www.medicines.org.uk).

Vancomycin Administration

Vancomycin is very irritating to tissue, and should not be given intramuscularly as this
causes injection site necrosis. It must be given by slow intravenous infusion using a dilute
solution to reduce the risk of tissue necrosis if extravasation occurs. Vancomycin should
not be given rapidly due to the risk of infusion reactions.

The intravenous use of vancomycin may be associated with the so-called 'red-neck’ or
'red-man' syndrome, characterised by erythema, flushing, or rash over the face and upper
torso, and sometimes by hypotension and shock-like symptoms. The effect appears to be
due in part to the release of histamine and is usually related to rapid infusion’. It may also
cause pain or muscle spasm.

In order to avoid these risks:

J Vancomycin must ALWAYS be administered by intravenous INFUSION in either
0.9% Sodium Chloride or 5% Glucose

o Final concentration: NOT MORE THAN 5mg/mL for peripheral administration

J Rate of infusion: NO FASTER THAN 500mg/hour®.
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Prescribing and documentation

Vancomycin should be prescribed on the Adult Intravenous Vancomycin Intermittent
Infusion (Pulsed) Prescription, Administration & Monitoring Record (PAMR) (Appendix 1),
and reference to this should be made on the patient’s main prescription chart as shown

below;

NHS GRAMPIAN PRESCRIPTION &
ADMINISTRATION RECORD

| Hospital 1 ward: AR\ [WARD O
A DoCToOR.

Waight: :Ha'% .
zho

Consultant:

| Date recorded:

KNOWN MEDICINE ALL
: Al

Date of admission _L!.Z-\‘_()i
O

Praescription number

Date re-wrilten __

Patient Name: AN PF\'T\GN_T.

Theignt |G Oem

| CHI number: ONO 22345 L3S
| pateofBitn: O\ \O2\34

(Attach printed label hare) l

SITIVIT

oMK DA |2

IES (if NONE confirmed write NKDA in Box 1)
3. ‘a,

B

OTHER MEDICINE CHARTS IN USE (Please tick)

CHART TYPE

CHART TYPE

1. Diabetes prascription shaot

5. Anaesthetic Record

2. Intravenous Patiant-controlled ansiga-sia
prescription sheat

3. Fluld (additive medicine) prescription and

&. Oral anticoagulant prescription shaeat

sheet

7. Recor

| 8. Opthalmology sheet

4. Chamutherun?' praacri?lit.m sheat | | 9. Other /o (N C.OR N Cli I V/
o ONCE ONLY PRESCRIPTIONS
| Date | Tima | Madicina Dose | Route Prescribed [ Time | Given |
| 1 | By Given | By
[ - 1 —
______ - _ -~ __T - 1
- — i
— —
I
o 1
|
I | ]
1
File in section D, App by ds Group
Patient name _ AN CATIENT pos aijozldu.  cHi Q0234 S TR,
REGULAR Date ‘
THERAPY ) Time | i
Medicine/F orm ) o8 AT 1.1 1 ‘_,“J '/'T ]
YANCOMSCAN il P P v} 4
Dose o | Route 12 e S ‘J," ".-' ."J- # J o
crovied | IV R WONEGy . {:
Ionalure/Friot name 14 ,'J‘ “_,-’ g - _-'l ‘4" ,f'k' i 'l » -~
s S ELLY o= 1% Vol e Yl Fo8 VYaX o S E
Prarm | Stan Date r— vl P v v vl vl P
____u=2he 20 ;
Acdtionsl Instructions. J,_': -
22 | i
| | - L
I 5 | il | | & 1

An online calculator and/or Antimicrobial Companion app is available and should be used
to calculate the initial dose requirements. It is recommended practice to print off the
calculator result (Appendix 2 sample), add the patient’s name and CHI and file with the
prescription chart (this allows a double check to ensure the dosing is correct).
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STEP 1: Calculate and prescribe the loading dose and maintenance dose of
vancomycin

. To reduce the risk of mortality, commence vancomycin administration within 1 hour
of recognising sepsis

. If creatinine is known — use the online calculator (preferred method). The guidance
in Table 1 (Initial LOADING dose) and Table 2 (MAINTENANCE dose) can be used if
the online calculator is not available. The dose amount and dosage interval are
based on estimated creatinine clearance (Box 1) and actual body weight.

. If creatinine is not known — calculate and prescribe a loading dose based on actual
body weight (Table 1). Calculate the maintenance dose once the creatinine is
available.

Box 1: Estimation of creatinine clearance (CrCl)

The following ‘Cockcroft Gault’ equation can be used to estimate creatinine clearance
(CrCl):

CrCl [140-age (years)] x weight* (kg) x 1.23 (male) or 1.04 (female)
(mL/min) = serum creatinine® (micromol / L)

Cautions:
e *Use actual body weight or maximum body weight for patient’s height, whichever is
lower. For maximum body weight see Appendix 3 - Body Weight Table.

e “In patients with low creatinine (<60micromol/L), use 60 micromol/L to avoid
overestimating creatinine clearance due to low muscle mass.

e Note: Use of estimated glomerular filtration rate (eGFR) from labs is not recommended
for calculation of vancomycin doses.
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Loading Infusion

N.B. The loading dose is based on weight only, so does not take renal function into
account. When using the online calculator, on rare occasions a patient’s clearance of

vancomycin may be so high that the maintenance dose is higher than the loading dose. In
these circumstances, the loading dose given should be the higher of the calculated loading
and maintenance doses i.e. if loading dose is calculated as lower than maintenance dose

then give the calculated maintenance dose as a loading dose instead.

Table 1: Initial Vancomycin LOADING Dose

Actual Body Dose Volume Duration of
Weight (ABW) (0.9% Sodium Chloride®) infusion
<40kg 750mg 250mL 1.5 hours
40-59kg 1000mg 250mL 2 hours
60-90kg 1500mg 500mL 3 hours
>90kg 2000mg 500mL 4 hours

TGlucose 5% can be used in patients with sodium restriction.
Maintenance Dosage Regimen

. Give the first maintenance infusion 12, 24 or 48 hours after the loading infusion
according to dose interval provided by the online calculator or Table 2 (below).

Table 2: Vancomycin MAINTENANCE dosage regimen

VANCOMYCIN PULSED INFUSION - INITIAL MAINTENANCE DOSAGE

GUIDELINES
CrCl (mL/min) Dose Dosing Volume of sodium
Interval chloride 0.9%?*
<20 500mg over 1 hour 48 hours 250mL
20-29 500mg over 1 hour 24 hours 250mL
30-39 750mg over 1.5 hours 24 hours 250mL
40-54 500mg over 1 hour 12 hours 250mL
55-74 750mg over 1.5 hours 12 hours 250mL
75-89 1000mg over 2 hours 12 hours 250mL
90-110 1250mg over 2.5 hours 12 hours 250mL
>110 1500mg over 3 hours 12 hours 500mL

* Glucose 5% may be used in patients with sodium restriction.

. Doses up to 2000mg can be diluted in 500mL fluid.

o The daily dose can be split into 3 equal doses and given 8 hourly. This approach is

especially useful for patients who require high doses as it produces higher trough

concentrations, and reduces the time of each individual infusion. For example,

1500mg 12 hourly (3000mg per day) could be prescribed as 1000mg 8 hourly, and
750mg 12 hourly (1500mg per day) as 500mg 8 hourly. For further advice discuss

with pharmacist or microbiology.
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STEP 2: Monitor the vancomycin concentration and reassess the dose

Concentrations are meaningless unless the dose and sample times are recorded
accurately.

J Due to wide variability in the handling of vancomycin, early analysis of a vancomycin
concentration is required to ensure that the dosage regimen is appropriate.

. Take a trough sample (pre-dose) within 24-48 hours of starting therapy then every 2-
3 days, or daily if the patient has unstable renal function.

J Monitor creatinine daily.

o Record the exact time of all vancomycin samples on the Adult Intravenous
Vancomycin Intermittent Infusion (pulsed) PAMR AND on the sample request form
along with the last time of administration.

. If the renal function is stable, give the next dose before the trough result is available.
If renal function is deteriorating, withhold until the result is available then follow the
advice in Table 3.

Target trough vancomycin concentrations

J Target trough concentration range: 10 — 20mg/L

. If the patient is seriously ill (severe or deep-seated infection), the target trough
concentration range is 15 - 20mg/L. If the measured concentration is <15mg/L,
consider increasing the dose amount or reducing the dosage interval (see comment
on 8 hourly dosing under table 2 above).

o If the patient is failing to respond, seek advice from microbiology or an infection
specialist.

Adjustment of the vancomycin dosage regimen

o Always check that the dosage history and sampling time are appropriate before
interpreting the result.

o Seek advice from pharmacy or microbiology if you need help to interpret the result.

If the measured concentration is unexpectedly HIGH or LOW

If the measured concentration is unexpectedly HIGH or LOW, consider the following:

. Were the dose and sample times recorded accurately?

. Was the correct dose administered?

J Was the sample taken from the line used to administer the drug?

. Was the sample taken during drug administration?

o Has renal function declined or improved?

o Does the patient have oedema or ascites?
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Table 3: Adjustment of Vancomycin dosage regimen

Vancomycin Concentration Suggested Dose Change
<10mg/L Increase dose by 50% and consider reducing the
dosage interval or seek advice*
10-15mg/L If the patient is responding, maintain the present

dosage regimen
If the patient is seriously ill, consider increasing the
dose amount or reducing the dosage interval to
achieve a trough level of 15-20mg/L
15 - 20mg/L Maintain the present dosage regimen

>20mg/L Stop until <20mg/L and seek advice

*Usual maximum daily dose is 3g; discuss with senior medical staff/pharmacy before
increasing above this.

If in doubt, take another sample before modifying the dosage regimen and / or
contact pharmacy for advice.

General points

. Record the exact times of all measured concentrations on the Adult Intravenous
Vancomycin Intermittent Infusion (pulsed) PAMR.

o Reassess the dose and continue or prescribe a dosage change.

. Assess daily for ongoing need for vancomycin and for signs of toxicity

o Document the action taken in the medical notes and on the Adult Intravenous
Vancomycin Intermittent Infusion (pulsed) PAMR.

o Review the need for vancomycin daily.

Box 2: Toxicity

e Monitor creatinine daily. Seek advice if renal function is unstable (e.g. a change in
creatinine of >15-20%)

e Signs of renal toxicity include increase in creatinine or decrease in urine output /
oliguria.

e Consider an alternative agent if creatinine is rising or the patient becomes oliguric.

¢ Vancomycin may increase the risk of aminoglycoside induced ototoxicity — use
caution if co-prescribing.

STEP 3: Assess daily the ongoing need for vancomycin and for signs of toxicity

J Review the need for vancomycin daily.

o Consider adjusting the dose regimen or using an alternative agent if renal function
changes. See Box 2 above for signs of renal toxicity Consider changing to an oral
alternative — refer to the IV to Oral Switch (IVOST policy.
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Information Sheet:

See information sheet (Appendix 4) for nurses and prescribers, highlighting key safety
checks to ensure that all appropriate prescribing details and monitoring have been
documented before a dose is administered.

For further advice contact:

Antibiotic Pharmacists Bleep 3933, Ext: 51048.
Ward Clinical Pharmacists - see ward information for contact details.
Medical Microbiology via switchboard.
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Appendix 1: Adult Intravenous Vancomycin Intermittent Infusion (Pulsed): Prescription, Administration & Monitoring Record

UNCONTROLLED WHEN PRINTED Review Date: June 2020 NHSG/Guid/Vanc/MPGP956 -10 -
Guidance for the Administration of Intravenous Vancomycin in Adults via Intermittent (pulsed) Infusion - Version 5



Appendix 1: Adult Intravenous Vancomycin Intermittent Infusion (Pulsed): Prescription, Administration & Monitoring Record
(Continued)
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Appendix 2: Example of Vancomycin Calculator Screenshot
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Appendix 3: Maximum Body Weight table — for creatinine clearance
calculations

This table can be used to determine whether patients are classed as ‘obese’ (>20%
over ldeal Body Weight) and to determine the Maximum Body Weight for use in the
Cockcroft Gault equation (see Box 1).

Maximum Body Weight (MBW) table (= Ideal Body Weight + 20%)
Height (ft inches) | Height (cm) | MBW (kg) MALE | MBW (kg) FEMALE
4’ 8" 142 49 43
49 145 52 47
410" 147 54 49
4’ 11" 150 58 52
50 152 60 55
51 155 62 58
52 158 66 60
53 160 68 62
5 4” 163 71 66
55 165 74 68
56" 168 77 71
57 170 79 74
5 8” 173 82 77
59 175 85 79
510" 178 88 82
511" 180 90 85
6’0" 183 94 88
6’1" 185 96 90
6’2" 188 98 94
6’ 3" 191 101 97
6’ 4” 193 104 99
6’5" 195 107 101
6’6" 198 109 105
6’7 201 113 108
6’ 8” 203 115 110
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Appendix 4: NHS Grampian Adult INTRAVENOUS VANCOMYCIN Intermittent
Infusion (pulsed) Information Sheet for NURSES & PRESCRIBERS

This information sheet highlights the key safety checks to ensure that all appropriate prescribing
details and monitoring have been documented before a vancomycin dose is safely administered.

—»
—

2.

—Before administering the first (loading) dose:
1.

Check prescriber has used the Vancomycin prescription chart — see example below:

— reference to this chart should be made on
the patient’s main prescription chart as
shown below and opposite:

Check if prescriber has printed off

results from online

calculator, added patient details, and filed with prescription
charts (this gives a double check that dose is correct)

— see example: | —

If online calculator not used/ printed off, see loading dose
table on prescription chart to check this corresponds to
patient’s weight.

Ensure the time of administration is accurately noted using
24 hour clock.

——Before administering maintenance doses:
1.

If there are any issues with the patient’s IV access, inform medical staff well in advance of the
next dose being required, as any delays will significantly affect the efficacy of antibiotic
treatment.

2. If infusion not started within about 10-15 minutes of the prescribed time then accurately record
the time (24 hour clock) as this will impact on interpretation of levels.

3. Atrough level (immediately before dose given) should be taken within 48 hours of starting
therapy and then the dose should be administered as prescribed i.e. do not wait for the result.

4. |If atrough level has been recorded on the prescription chart, check that the prescriber has
completed the Y/N box to indicate whether any dosage change is required.

5. If in doubt, check with prescriber / medical staff/ pharmacist before administering.
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