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1.1 Background

Intravenous (IV) line flushing refers to the clearing of IV access device, volumetric/gravity
infusion giving set and syringe extension lines of residual medicine by administration of a
compatible solution. The practice of flushing of IV lines is rare in clinical practice except for
oncology.* Failing to flush IV lines can lead to:
e Underdosing owing to loss of medicine within the infusion giving set dead space
(Figure 1)
e Inadvertent and inappropriate bolus administration of residual medicine (‘bolus
effect’)
e Incompatibilities if the same infusion giving set is used to administer a different
medicine.
Patient Safety Notice PSNogo/January 2018 ‘Confirming removal or flushing of lines and
cannulae after procedures” highlights the risks associated with failing to flush lines with
inadvertent administration of residual medication causing respiratory arrest, breathing
difficulties, muscle spasm and temporary paralysis.? Failure to administer the flush at the
same rate as the previously administered medication has also resulted in complications of
care from push administration of residual medication.* To minimise the risk of fluid
overload, the minimum volume of flush solution should be used to clear the line of residual

medication.

Figure 1: Examples of medicine losses from intravenous administration (taken from NIVAS,

2023)*

Based on an average dead space volume of 25mL for volumetric infusion sets and 2mL
for syringe extension lines:
- Fora somL ceftriaxone infusion bag, the residual volume lost in the infusion set
may be up to 50%. In contrast, up to 4% is lost when given via a syringe.
- Forfurosemide 18omg in 18mL infusion given over 24 hours via a syringe pump,

up to 11% of the volume is lost in the extension line.

The National Infusion and Vascular Access Society (NIVAS) highlighted the importance of IV
flushing in ‘Intravenous Administration of Medicines to Adults: Guidance on IV Line Flushing.*’
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This guidance is the expert opinion of practitioners across the UK. It is not NHS or
Government endorsed guidance. Therefore, NHS organisations and practitioners are not

required to accept these recommendations.

The All Wales Guidance on Flushing Intravenous Administration Lines in Adults aims to
standardise the practice of IV line flushing across NHS organisations in Wales. Flushing of
cannulas for maintenance of patency before and after medication administration is outside
the scope of this guidance. The guidance is informed by the work undertaken by NIVAS and

review of clinical practice across organisations in Wales.

1.2 Infusion Types and Administration Devices

The technique used to flush IV lines is influenced by both infusion type and administration
device. Infusions are categorised as bolus, fixed dose or variable dose infusions.
e Bolusinfusions involve the administration of a single dose of a medication over a
short period of time e.g. minutes.
e Fixed dose infusions involve the administration of the total dose of medication over
a defined period of time. Fixed dose infusions can be given as intermittent infusions
(e.g. vancomycin 1g over 2 hours twice daily) or continuous infusions (e.g.
furosemide 18omg continuous over 24 hours).
e Variable dose infusions are medicines infused at a specific rate e.g.

micrograms/Kg/minute.*

Infusions can be given using gravity infusion giving sets, volumetric pumps or syringe
pumps. Gravity infusion giving sets are basic infusion devices where the medicine flows
under the influence of gravity. The medicine flow is controlled by a roller clamp. Gravity

infusion devices are difficult to set and control the rate of infusion.

Volumetric pumps and syringe pumps are electronic devices which can be programmed to
deliver infusions at an accurate rate over a prescribed time or on demand. Volumetric
pumps are preferred for medium and high flow rates (> smL/h) and large volume infusions.

Syringe pumps are used for low volume and low flow rate infusions.3
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1.3 General Principles for Flushing IV Lines

The following principles should be adopted to ensure accurate medication dose delivery

and prevention of fluid overload from IV flushing:

Medicines, where clinically and pharmacologically appropriate, are preferentially
given by bolus injection.

New infusion sets should be used for the administration of each new medicine.
Infusion sets can be continuously used for the administration of intravenous fluids in
accordance with local policies. There is no need to flush lines when replacing used IV
fluid infusion bags.

Syringe pumps are preferentially used for low volume and low flow rate infusions.
Volumetric pumps or gravity infusions are used for large volume infusions and
medium and high flow rate infusions. Where delivery of an accurate dose/rate of
medicine is necessary, volumetric pumps should be used not gravity infusion giving
sets.

The minimum volume of a compatible flush solution is used to flush the
administration device of residual volume of medication. The residual volume differs
to the priming volume. The residual volume of medication and so the volume of
flush required is dependent on infusion device, methods of administration and
length of infusion giving set tubing.

Commercially available terminally sterilised flush solutions are used to minimise
microbial contamination and drug selection errors. Classification of pre-filled flush
syringes as medical devices overcomes the need to prescribe the flush.

Flush volumes should be accounted for in the patient fluid balance record.

Infusions of blood and blood products should be discarded without flushing the

infusion giving set because blood products should not have any diluents added.*
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1.4 Technique for Flushing IV Lines

1.4.1 Bolus Injections
Flush the administration device before and after the administration of a bolus injection
using a pulsatile push-pause technique with an appropriate volume of compatible flush

solution to deliver the residual medication.4

1.4.2 Fixed Dose Infusions
IV lines should be flushed at the end of the infusion to ensure that the full dose of the

prescribed medication is given using the appropriate technique for the device used.

1.4.2.1 Syringe pump

Using aseptic non-touch technique, disconnect the syringe from the infusion giving set and
connect the syringe containing the compatible flush solution. Infuse the flush at the same
rate as the previously administered medication. The flush volume should be sufficient to
clear the line and the vascular access device. Generally, 10mLs of flush solution should be
adequate to flush the line.* Dispose of the used infusion giving set and flush syringe

according to local organisation policy.

1.4.2.2 Gravity infusions or volumetric pumps
Technique is influenced by type of infusion giving set used: standard single port infusion set
or secondary port infusion giving set. Follow the appropriate technique for the infusion

giving set used in your organisation.

1.4.2.3 Standard infusion giving set with a single port

After the medication infusion has finished, engage the safety clamp on the infusion giving
set. Using aseptic non-touch technique, remove the infusion giving set spike from the used
infusion bag and insert into the entry port on the bag of compatible flush solution (5omL or
100mL bag). Infuse sufficient volume of flush solution at the same rate as the previously
infused medicine to clear the line and the vascular access device. At least 2omL of

compatible flush solution is generally required to ensure that all the residual medicine
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within the line is administered. Ensure that the flush volume administered is sufficient to
clear the line and the vascular access device to remove any residual drug. Otherwise the
vascular access device must be flushed to remove any residual drug within the cannula.*

Dispose of the used infusion giving set according to local organisation policy.

1.4.2.4 Infusion sets with a secondary port

After the infusion is finished, connect either a bag or syringe of compatible flush solution to
the secondary port located above the drip chamber. Infuse the required volume of flush at
the same rate as the previously infused medicine until the drip chamber is empty.* Using
aseptic non-touch technique, disconnect the infusion giving set and dispose according to

organisational policy.

1.4.3 Variable Dose Infusions
Once the infusion is discontinued, remove and discard the infusion set according to local

organisation policy. For medicines delivered via a:

1.4.3.1 Central venous catheter

Aspirate the cannula contents before flushing with a compatible flush solution.*

1.4.3.2 Peripheral venous catheter (PIVC)
Flush the cannula at the same rate as the medicine infusion was administered to avoid a

bolus effect.?

1.5 Conclusion

Each health board, trust and healthcare organisation should ensure that:
e Local policies and procedures are updated to include the guidance on flushing IV
lines
e All healthcare staff involved in the administration of IV medication receive

appropriate education and training on IV administration devices used within the
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organisation, flushing IV lines and monitoring of fluid balance, have been assessed

as competent and work within the limitations of their competence.
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