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Introduction


Vancomycin is a glycopeptide antibiotic with activity against gram-positive infections such as staphylococcus
including those caused by methicillin-resistant staphylococcus aureus. It can also be used to treat infections
such as septicaemia, endocarditis, osteomyelitis, bacteraemia, certain types of pneumonia and meningitis.



It is also the drug of choice for staphylococcus epidermidis (MRSE) and methicillin-resistant staphylococcus
aureus (MRSA) infections, particularly when these infections are associated with implanted prosthetic devices
such as heart valves, artificial hip joints and indwelling catheters.



It is also an alternative to penicillin in patients who have a history of penicillin allergy

Cautions for use


Vancomycin should not be given rapidly due to the risk of infusion reactions



Slow intravenous administration of vancomycin should minimise the risk of infusion-related adverse
effects. Nursing staff must safely follow the appropriate infusion rates within the protocol guidance



Nursing staff must also ensure that the correct infusion concentration is used: 10mg/ml f or central
administration and ≤ 5mg/ml for peripheral administration



Do NOT use IV vancomycin for clostridium difficile infection. Vancomycin should be administered via
the oral/NG route for this indication

The patient’s renal function needs to be closely monitored
Vancomycin is primarily cleared by glomerular filtration. Renal dysfunction delays the excretion of
vancomycin. In patients with impaired renal function the half-life of vancomycin is prolonged and the total
body clearance is reduced. Caution for use is indicated in patients with renal insufficiency due to increased
risk for nephrotoxicity and ototoxicity with IV administration. The optimal dose is calculated using the dose
adjustments table within the protocol and monitoring serum concentrations


Nephrotoxicity, including renal failure, renal impairment, and increased blood creatinine, has been
reported; increased risk with underlying renal impairment or concomitant use with aminogly cosides;
monitoring recommended



Close monitoring is needed especially whilst renal replacement therapy is in progress. The vancomycin
level needs to be rechecked whenever changes are made during the course of CRRT e.g. starting,
stopping, change in filtration parameters, or when the dialysate is stopped/restarted as all of these
processes are likely to affect alterations in the serum concentration. Seek advice from the ICU
pharmacist as appropriate



Patients receiving renal haemodialysis → continuous vancomycin infusion is NOT recommended in this
patient group. Intermittent dosing is default for patients receiving haemodialysis. Consult with ICU
pharmacist and refer to the separate Medical/Renal guidelines for Administration of Vancomycin to
Patients on Haemodialysis
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Additional considerations


Ideally, and where possible, administer IV vancomycin infusion via a dedicated line



If access is limited → clarify y-site compatibility using Medusa Injectable Medicines Guide



If CVC access is not an option or no longer available but treatment needs to continue → clarify that
the correct infusion concentration and infusion rate is used when changing over to the peripheral
route

Changes to treatment when the patient is discharged from ICU


On discharge from ICU, the patient should revert to conventional intermittent dosing



Seek advice on dosage regimen from pharmacist



The revised dosage regimen must be prescribed on the dedicated vancomycin intermittent infusion
chart

Vancomycin treatment is initiated using the following steps
Always refer to the dedicated Vancomycin Continuous Infusion Prescription and the supporting information

1. A single loading dose is prepared and administered. The loading dose is based on the patient’s actual
body weight
2. The maintenance infusion is commenced as soon as the loading dose is completed. The maintenance
infusion is based on the patient’s renal function. When using the central venous route the
maintenance infusion concentration 10mg/ml i.e. 1 gram in 100ml. When using the peripheral route
the maintenance infusion is 4mg/ml i.e. 1 gram in 250ml
3. The serum level needs to be checked at 0600hrs daily or as otherwise advised by the ICU Pharmacist
and/or protocol instructions
4. As soon as the vancomycin level result is obtained → the level is then checked against the protocol. If
the level is within the therapeutic range of 20.1 to 25mg/L then the infusion rate/dose does not need
to be changed. However, if the level is out with the therapeutic range, then dose adjustment and
change in the infusion rate is made. Careful attention and review of dose adjustments is needed to
ensure that the vancomycin level remains safe and within the therapeutic range

Each of the above steps are explained in the next few pages
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Step 1 Medical staff complete the Patient Characteristics & select appropriate loading + maintenance dose
PATIENT CHARACTERISTICS
This prescription chart is not for use in patients receiving intermittent haemodialysis – please seek advice from pharmacy

Step 2 Preparing and administering the loading dose as prescribed
The loading dose is based on the patient’s actual body weight





Check the loading dose prescription
Check what route is available i.e. central or peripheral
The loading dose table below refers to administration via the central venous route
If administering via the peripheral route the concentration needs to be reduced to 5mg/ml
LOADING DOSE for central venous administration
All patients should receive ONE loading dose based on patient’s actual weight
Can dilute dose in 5% glucose or sodium chloride 0.9%
The infusion volumes for the loading dose below are for central administration only

Working example for patient weighing 80kg → 1.5 gram in 250ml





Add 20ml water to each 1 gram vial and remove 30ml → add to the 250ml infusion bag
The reconstituted amount i.e. 30ml is then added to either sodium chloride 0.9% or glucose 5%
Once the drug is added to the infusion bag → affix drug label
Administer via volumetric infusion pump over 3 hours → using an infusion rate of 83ml/hr
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The image on the left shows the loading dose specifications for
(i) a patient weighing 80kg and (ii) the appropriate infusion volume
using the central venous route.

LOADING DOSE for peripheral administration – reduce concentration to 5mg/ml

Step 3 Preparing and administering the maintenance infusion as prescribed
The maintenance infusion is commenced immediately after the loading dose is completed and is based o n the
patient’s renal function i.e. creatinine clearance. The maintenance infusion rate and infusion volume depends
on type of available access i.e. central or peripheral route. See table below.

The creatinine clearance is calculated using the following formula

5

Maintenance infusion administration and preparation
1 gram is prescribed and added to the appropriate infusion volume. The volume used depends on type of
available access.
Central line administration and preparation

Peripheral line administration and preparation

1 gram diluted in 100ml is prescribed

1 gram diluted in 250ml is prescribed

Add 20ml water to 1 gram vial containing vancomycin

Add 20ml water to 1 gram vial containing vancomycin

Remove and discard 20ml from the 100ml infusion bag

Remove and discard 20ml from the 250ml infusion bag

Add the reconstituted contents i.e. 20ml from the
vancomycin vial to the infusion bag containing 80ml

Add the reconstituted contents i.e. 20ml from the
vancomycin vial to the infusion bag containing 230ml

This provides a final concentration of 10mg/ml

This provides a final concentration of 4mg/ml

Complete drug label and affix to infusion bag after the
drug has been added

Complete drug label and affix to infusion bag after the
drug has been added

See image below on left

See image below on right

Step 4 Monitoring the serum level
If the vancomycin dose is too low, an inadequate concentration of vancomycin will not treat the infection and
it can lead to the development of resistant bacteria. If the dose is too high, excessive concentrations
of vancomycin can result in serious side effects, including hearing loss (ototoxicity) and kidney damage
(nephrotoxicity). The goal is to obtain a safe and effective dose





At 0600hrs each day (or as otherwise advised by the pharmacist) collect blood sample using brown
top tube and request ‘vancomycin level’
When renal replacement therapy is in progress, recheck the serum level within 12 hours of adjusting
CRRT e.g. starting, stopping, change in filtration parameters, or when the dialysate is
stopped/restarted
The target range for vancomycin is 20.1 to 25mg/L
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Collecting the blood sample


The arterial line is the preferred site and is commonly used



If the patient does not have an arterial line in situ (and where venepuncture is not an option) the
central venous line may be used but caution must be taken when using this route

Safety checks and method for collecting the blood sample from the CVC port
This method is only used if the patient does not have an arterial line and venepuncture is not an option


Check that CVC port selected does not contain the vancomycin infusion line



Decontaminate the port using an alcohol wipe and scrub for 15 seconds and allow to dry for at least 30
minutes



Connect a 2ml syringe to the CVC port and remove 2ml blood from the dead space



Connect the monovette adaptor and collect the blood sample usi ng the brown top blood tube



Flush the CVC port with 2ml sodium chloride 0.9%

Unexpected high or low vancomycin levels
Consider the following if the measured concentration is unexpectedly high or low


Were the dose and sample times recorded accurately?



Was the correct dose administered? Was the loading dose given?



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



Has the patient’s renal function improved or declined? Had changes to CRRT been made?
i.e. stopping/starting CRRT, change in fluid rates, stopping/starting dialysate



Does the patient have oedema or ascites?
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Step 5 Nursing staff make dose adjustment as appropriate using the guidelines below
As soon as the vancomycin level result is obtained, check the value against the table below and adjust the dose as appropriat e. If level has been taken BEFORE
24 hours of therapy – please seek advice from pharmacy/medical staff on how to interpret levels. For CRRT patients remember to recheck level if treatment
changes are made e.g. e.g. starting, stopping, change in filtration parameters, or when the dialysate is stopped/restarted . The working examples below is for
vancomycin infusion via the CVC route
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Nursing staff record the adjustments made according to the vancomycin level
Remember


If using the central route the infusion must always contain 1 gram vancomycin in 100ml OR



If using the peripheral route the infusion must always contain 1 gram in 250ml



Renal function/CRRT – if a patient’s function has changed significantly (improvement or
deterioration), CVVHDF commenced or mode changed (e.g. CVVH or haemodialysis) please discuss
with medical/pharmacy staff as level may require to be re-checked earlier and dose adjusted

DISCHARGE FROM ICU

On discharge from ICU, the patient should revert to conventional intermittent dosing as ward areas do not
have sufficient infusion pumps. Seek advice on dosage regimen from pharmacist and prescribe on
vancomycin intermittent chart.
For patients converting from CVVHDF to haemodialysis, please consult with pharmacist and use extreme
caution as haemodialysis is a low clearance form or renal replacement therapy and there is a risk of
vancomycin toxicity. Please follow the separate guidelines for the Administration of Vancomycin to Patients
on Haemodialysis
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Red man syndrome
Vancomycin may induce a non-allergic immune response known as red man syndrome. The severity of the
reaction appears related to the amount and rate of the vancomycin infusion, with higher doses and more
rapid infusion rates more likely to result in red man syndrome. If the patient develops any of the associated
signs → immediately STOP the infusion and seek help from medical staff. Stopping the infusion usually results
in a prompt cessation of related reactions
Clinical presentation of red man syndrome








Red man syndrome is the most common vancomycin-induced hypersensitivity reaction
Most patients with red man syndrome experience symptoms within several minutes of receiving IV
vancomycin and most likely with high dose i.e. > 1 gram of vancomycin administered over 1 hour or
rapid infusion > 10mg per minute
Most common symptoms are pruritus and erythematous flushing of the face, neck and/or upper chest.
Generalised erythematous rash may also be seen
Other signs and symptoms may include fever, angioedema/urti carial, paresthesias (especially around
the mouth), headache and general malaise. The condition can be painful and the patient may
experience muscular spasms
Severe reactions have been reported with symptoms of dyspnoea, chest pain, tachycardia and
hypotension that resemble allergic or anaphylactic reactions. The syndrome may be misdiagnosed as
anaphylaxis

Investigation when red man syndrome is suspected
Obtain detailed history and evaluate the following








Symptoms and severity
Dose and duration of use
Time between exposure and reaction
Repetitive exposures to vancomycin
History of reaction to other drugs or previous suspected drug reactions
Response to previous drug reaction, treatment and recurrence prevention
Concurrent illness

If red man syndrome is suspected





Diagnosis usually based on clinical appearance of pruritus and erythematous flushing of face and neck
within minutes of beginning vancomycin infusion
Testing to confirm diagnosis is generally not performed because symptoms subside within min utes to
hours of discontinued infusion or can be relieved rapidly with antihistamine treatment
If pruritus and flushing is associated with other symptoms, rule out IgE-mediated anaphylaxis
Differentiating between severe red man syndrome and anaphylaxis may be challenging clinically, and
serum or skin tests may not reliably discriminate between these 2 reactions, but red man syndrome i s
much more common
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