Infusion Therapy (Intravenous & Subcutaneous)
- Full clinical Guideline
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1 - Introduction
Infusion therapy refers to fluids and/or drugs administered via the intravenous or
subcutaneous route by means of a cannula access device.
Infusion therapy continues to be associated with a relatively high risk of
complications (RCN, 2016). To mitigate this risk it is essential to identify bestpractice standards and procedures, and provide practical guidance to implement
these.

1.1 Aims and Scope
These guidelines are intended to provide evidence-based guidance for registered
practitioners caring for patients receiving infusion therapy via the intravenous or
subcutaneous route.
Aim




Ensure consistency of practice by all registered practitioners in all aspects of
infusion therapy delivery.
To outline the roles and responsibilities of registered practitioners caring for
patients receiving infusion therapy.
To ensure the successful administration of intravenous therapy via suitable
venous or subcutaneous access.

Scope






Applicable to the care of all patients, both within the acute and
community setting, within University Hospitals of Derby & Burton NHS
Foundation Trust (UHDB) receiving infusion therapy either through an
intravenous access device or subcutaneous cannula.
This guideline does not relate to the parenteral administration of fluid or
drugs via intramuscular, intrathecal, epidural, intraosseous routes;
through arteriovenous fistulae, shunts, haemodialysis circuits or by
depot injection.
This guideline does not relate to specialist drug therapies, blood
products or total parenteral nutrition (TPN) as these are covered in
specific policies and guidelines and subject to different training
requirements, but the general principles of infusion therapy within these
guidelines will apply in all circumstances.

1.2 Definitions




Parenteral: (Medicine) taken into the body or administered in a manner other
than through the digestive tract (i.e. by injection).
Intravenous (IV) therapy: The administration of fluid or drugs directly into the
venous system via an intravenous cannula device.
Subcutaneous (SC) therapy: Therapy administered under the skin between
the tissue layer and the muscle, absorbed systemically via a subcutaneous
cannula device.
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Peripheral Intravenous (IV) Cannula: A short peripheral cannula usually
placed in the superficial veins of the lower arm. With some patient groups,
e.g. paediatrics / neonates in others sites may be used.
Subcutaneous (SC) Cannula: A cannula inserted just below the skin.
Unbroken line: Defined as a continuous infusion that is not disconnected
from the patient at any time. The only time that the circuit is broken is to
renew the infusion solution. Unbroken lines may be used for up to 72 hours.
Broken line: Defined as any infusion that is disconnected periodically from
the patient (between doses, for example) or the circuit broken for a reason
other than to renew the infusion solution. Broken lines must be changed
within 24 hours.
Blood giving sets: Must be changed more frequently than infusion lines as
per transfusion policy / guideline.
Needle – Free access device: An extension attached to the cannula to safely
access a cannula, removing the need to access via other routes.

1.3 Implementing the guidelines
These guidelines apply to all registered practitioners working within the Trust who
have the responsibility for the prescribing, administration and/or monitoring of
infusion therapy.

1.4 Professional Accountability & Legal Requirements
All healthcare practitioners who practice intravenous therapies must:
 Be registered with appropriate professional bodies and adhere to their
Professional Codes of Conduct.
 Adhere to the Trust Medicines Management Policy
 Adhere to the Trust Intravenous Guidelines
 Adhere to IV Fluids Clinical Guidelines.
 Adhere to the Trust ANTT policy
 Have successfully completed the Trust’s training programme or equivalent
other Trust training (supportive evidence will be required by the immediate
manager) and have successfully completed the Trust IV Competency
Assessment
 Complete 3 yearly Trust updates.

1.4.1 Prescriber’s Accountability
It is important to recognise that only legally authorised practitioners can prescribe IV
medications for hospital patients. A registered practitioner must only administer IV
medications that have been prescribed by medical practitioners and other
designated practitioners (i.e. non-medical prescribers approved by the Trust) or via
an approved patient group direction.
Medical students are not permitted to prescribe.
Prescribers are individually accountable to their own professional regulating bodies
and must act at all times in accordance with the relevant professional codes.
Prescribers should have professional indemnity insurance, for example, through
membership of a professional organisation or trade union.
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2 - Selecting an appropriate Intravenous (IV) Access
Device
The majority of patients admitted to hospital will require an intravenous access
device at some point during their stay (RCN, 2016).
As well as the Peripheral Intravenous Cannula, these also include Central Venous
Access Devices (CVAD) such as Peripherally inserted central catheter (PICC) and
Mid-lines. Please refer to CVAD Policy for further information on these devices.

2.1 General Considerations
Prior to insertion of an IV access device, consideration should be given to the
individual clinical needs of the patient;
 The clinical reason for insertion.
 The appropriateness of the IV route of administration.
 Patient compliance with the treatment as part of a risk/benefit assessment.
If the IV route is indicated, the type of device selected will be influenced by;
 The drug/fluid to be infused (including osmolarity and pH of the agent).
 Frequency of therapy.
 Volumes to be infused.
 Duration of therapy.
 Location of care delivery.
 Availability of venous access sites.
 Clinical condition of the patient/clinical risk.

2.2 Peripheral vs. Central Venous Access
A short or long peripheral IV cannula is the most commonly used access device for
IV infusion therapy.
 Less invasive.
 Ease of insertion.
 Suitable for rapid infusion in an emergency.
A Central Venous Access Device (CVAD) should be considered for patients requiring
IV therapy;
 Not suitable for administration via short peripheral cannula.
 For longer than 7 days.
 To be administered/continued in the community setting.
 When peripheral access is problematic.
 Where the drug (or concentration) being administered necessitates use of
central venous administration.
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2.3 Subcutaneous (SC)
When the oral route is unavailable to patients, the SC route should be considered as
this is the preferred method of drug or fluid administration.
The infusion of a solution into the subcutaneous tissues is called Hypodermoclysis.
The subcutaneous compartment (hypodermis) is a layer of loose supporting tissue
under the skin. Subcutaneous fluid absorption is possible due to the large number of
capillaries ensuring complete and rapid absorption from the site.
SC administration has a number of advantages compared to the intravenous route
and is less invasive for patients. Advantages include:
 Ease of administration,
 Low incidence of infection,
 Minimal pain or discomfort,
 No need for prolonged immobilisation
 Minimal medical intervention therefore greater continuity of fluid provision.
IV administration should be avoided if possible due to the invasive nature of the
procedure, and in some cases is no more effective than a subcutaneous route.
Subcutaneous therapy can allow for a continuous infusion of fluid/drugs over a
calculated period of time and can provide constant dosing for a range of commonly
used agents.
The main indication for subcutaneous therapy is dehydration, being particularly
useful within the elderly care setting; the SC route should not be reserved for
palliative care patients. This route could also be considered for the treatment of pain
and/or other symptoms when other routes of administration are inappropriate.
Listed below are possible reasons why the SC route may be used:
 Unable to take fluids or drugs orally.
 Nausea and vomiting.
 Dehydration.
 Poor absorption e.g. ileostomy.
Contraindications for use of SC fluids.
 Congestive cardiac failure.
 Fluid overload.
 Patients in shock.
 Fully anticoagulated patients (due to risk of bleeding).
 Severe oedema (affects fluid absorption).

2.3.1 - Advantages and disadvantages of a SC route
Advantages:
 Can be used when patients can no longer tolerate oral therapy due to nausea,
vomiting or dysphagia.
 Increased patient comfort, avoiding the need for repeated injections.
 Suitable for patients who are very drowsy, comatose or semi-comatose.
 Avoids the administration of an excessive number of tablets.
 Cannula can be left in for 72 hours if no redness/inflammation, therefore less
demanding on nursing resources.
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Disadvantages:
 Possible inflammation or irritation at infusion site.
 Possible leakage of SC site.
 Possible allergic reaction (rare occurrence)
 SC route may fall outside of product license, even when clinically appropriate
(requiring different prescribing considerations as per Unlicensed Medicines
Policy)
Administration of SC fluids can be commenced by any registered practitioner who is
competent to administer subcutaneous injections and has undertaken the Trust IV
Study Day or attended the Trust IV Update. It is also required that the registered
practitioner has been observed and deemed competent by an assessor in the clinical
area. An assessor is any registered practitioner who has been undertaking the skill
for a minimum of 6 months.
1000 - 2000mls can be given SC over a 24 hour period; this can be given as a
continuous infusion over a number of hours, or as intermittent boluses. More than
one site can be used if greater volumes are required, but this must be under medical
guidance and advice. (Dougherty & Lister 2015)
It is recommended:
Maximum continuous infusion rate up to 100ml/hr.
Maximum bolus dose 500ml over one hour.
Fluids that can be administered by subcutaneous route include the following: Sodium Chloride 0.9% or 0.45%.
 Dextrose Saline (Glucose 4% with Sodium Chloride 0.18%)
 Dextrose (Glucose) 5%.
 Infusion containing Potassium of no more than 20mmol/l.
Refer to appendix A for information on sites usages and management of SC

2.4 Involving patients/clients/carers
It is considered best practice, where possible, and certainly for a prolonged course of
treatment, that the patient should be consulted about the choice of IV access device
and where it is sited to promote engagement and compliance (RCN 2016).
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3 - Infection Control and Safety Compliance in
Infusion Therapy
3.1 Aseptic Non-Touch Technique (ANTT)
The importance of implementing effective infection control measures is integral to all
aspects of infusion therapy.
The core principles in relation to ANTT are key part identification and key part
protection. Awareness of the use of Personal Protective Equipment (PPE) such as
gloves and aprons should be taken into account in the preparation, administration
and discarding of products. The definition of a key part is the specific parts of the
equipment that if contaminated by infectious material increase the risk of infection to
the patient. In intravenous therapy for example, key parts are the parts of the
equipment that come into direct or indirect contact with the liquid infusion or
indwelling device, such as needles, syringe tips, intravenous line connections or
exposed central line lumens.

3.2 Hand Hygiene
Hands are the most common way in which micro-organisms, particularly bacteria,
might be transported and subsequently cause infection, especially those who are
most susceptible to infection. In order to prevent the spread of micro-organisms to
those who might develop serious infections through this route while receiving care,
hand hygiene must be performed adequately. This is considered to be the single
most important practice in reducing the transmission of infectious agents, including
Healthcare Associated Infections (HCAI), during delivery of care.
The hand hygiene procedure being undertaken should consider the potential/actual
hazards that have or may be encountered, the subsequent potential/actual
contamination of hands, and any risks that may present as a result. The nature of the
work – patient/client interaction will often determine this along with the vulnerability of
individuals.

3.3 Cannula Guidelines








Observe cannula site (+ verify patency) at each medication round (or MINIMUM 8
hourly). See Section 3.9
Secure, protect cannula and replace loose dressings with a Trust-approved IV
dressing. See Section 3.6
Aseptic Non Touch Technique (ANTT) must always be used when
accessing/dressing intravenous devices.
Needle free device should be used to maintain a closed system following
insertion to reduce the risk of infection.
Cannulas should be removed at 72hrs unless risk assessed as necessary.
Cannulas inserted with unclear documentation should be re-sited within 24 hours.
Consider Long term PICC/Midline for patients receiving long term medication
regimes (>1 week).
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Educate patients to monitor site whilst insitu and removal site(s) 24hrs post
removal.
If Visual Infusion Phlebitis score (VIP) ≥ 2, a Datix form must be completed and
care plan developed to monitor the site post cannula removal.

3.4 Needlefree Access Devices
Needlefree access devices are considered best practice and are the preferred
method of accessing IV and SC devices.
Needlefree connectors support this preferred practice in a number of ways;






The needlefree connector is a self-sealing device, preventing blood
spillage/splashing when accessing. The device can be accessed as per
manufacturer’s guidelines, up to 140 times. However, they should be
changed when a new cannula is inserted.
This self-sealing feature also reduces the risk of air entry (air embolus) when
manipulating the IV access device to deliver and/or disconnect infusion
therapy.
Addition of a needlefree connector removes the need to repeatedly expose
key parts in order to access the intravenous device, thus maintaining a closed
system and reducing the risk of bacterial colonisation.
The needlefree connector provides an external surface that can be
adequately decontaminated prior to accessing the intravenous device to avoid
the risk of introducing infection during intravenous therapy (unlike cannula
ports or three-way taps which can not be adequately decontaminated after
first-use).

It is recommended that needlefree systems should be used where available
unless a local risk assessment has been undertaken to justify that this is
either not required for, or not appropriate to, the clinical situation.

3.4.1 General Guidelines for use of Needlefree Connectors







Both registered and unregistered practitioners, must be assessed as being
are competent in the use of needlefree connectors before undertaking any
practice that includes these devices.
Ensure packaging is intact and within expiry date.
Check the integrity of the product before first use and each time the
intravenous device is accessed.
Needles must never be used to access needlefree devices as this represents
unnecessary use of a sharp and will damage the needlefree mechanism.
The principles of ANTT must be applied when priming/preparing, attaching or
accessing the needlefree connector as failure to protect the device from
contamination will undermine the benefits of a closed intravenous system.
When using a needle free connector with multiple lumens, each lumen should
be primed prior to connection to the patient.
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3.5 Cannula Ports
Research indicates that the port (hub) is a high source of contamination in relation to
cannula sepsis. Contaminates found are more likely to be from health care workers
or the health care environment than from the patients themselves (EPIC3 2013).
Before accessing intravenous lines and circuits, the needlefree access ports should
be thoroughly cleaned with a single-use 70% Isopropyl Alcohol & 2% Chlorhexidine
wipe and allowed to fully air dry before continuing.
A peripheral IV cannula should not routinely be accessed using the coloured port as
this can pose a significant infection risk to the patient.

3.6 Dressing Intravenous Access Devices
The essential properties of a dressing suitable for an IV access device site include;








The ability to stabilise the device.
Transparency to allow easy visual inspection of the insertion site.
Providing an aseptic barrier between the insertion site and the environment.
Permeability to water vapour in order to prevent bacterial growth at insertion
site.
Ease of application and removal.
Minimal dressing changes to avoid unnecessary exposure of the insertion
site.
Adequate protection for optimal intravenous site safety.
(Dougherty & Lister 2015)



Within neonates and paediatrics, a small square piece of sterile gauze should
be placed under the hub of the cannula to prevent tissue damage.

3.6.1 General Guidelines for Dressing Intravenous Access Devices



It is the responsibility of the registered practitioner caring for a patient with an
intravenous access device to ensure that the dressing remains clean and
intact.
Where the dressing is peeling, soiled or otherwise failing to provide adequate
protection to the device, the site must be redressed in a timely fashion using
ANTT. This must be documented within the patient care record.

3.7 Bandaging
Bandaging of intravenous access devices is generally not recommended as this
impedes visualisation of the insertion site and could prevent the early detection of
complications.
However, it is recognised that there may be circumstances in clinical practice
whereby bandaging is necessary to make the process more tolerable for the patient
and to promote compliance.
The preferred method of ‘bandaging’ for patients who would benefit from covering
the intravenous access site would be the use of stockinet tubular dressing.
Suitable for printing to guide individual patient management but not for storage Review Due: Dec 2023
Page 10 of 48

Reference no.: CG-T/2004/006 V3.0.0

(Please note that this must not be confused with tubular support dressing as
this will compress the site)
Examples of when bandaging may be clinically appropriate based on a risk
assessment include;




Children who may not be able to understand the importance of protecting the
intravenous access device.
Patients who are agitated and/or liable to expose key parts and/or dislodge
the intravenous access device.
Patients who are needle phobic (trypanophobia).

Caution should be taken using bandages for patients that are assessed at
being at risk of self-harm as a bandage can be ligature risk.

3.7.1 Guidelines for the use of bandaging to protect Intravenous
Access Devices where assessed as appropriate




A clinical decision to bandage the intravenous access device must reflect the
risks and benefits of such action over recommended practice.
The rationale must be clearly documented in the nursing care plan and
evaluated daily to ensure that this still represents the best interests of the
patient.
In areas (such as Neonates/Paediatrics) where bandaging of the intravenous
access site is common practice, this should still be considered on an
individual basis to ensure that the decision represents the best interests of the
patient.

When intravenous access devices are bandaged;




Care must be taken to ensure that the bandage does not exert a tourniquet
effect by being applied too tightly. This could also occur by accidental
tightening of the bandage or through swelling of the site.
Ideally the bandage should not impede the patient’s manual dexterity and selfcaring ability.
The bandage must be removed completely to allow full, unobscured visual
access to the insertion site in accordance with the Trust’s minimum standards
for monitoring of intravenous access devices.

3.8 Splinting
The routine use of splints is not recommended, However their use may be
appropriate in certain circumstances when the device is unavoidably placed in an
area of flexion.
Whilst this practice is common in neonates, and may also be appropriate for the
protection and maintenance of IV access in small children, the use of splinting in
older children and adults is not endorsed and should be avoided.
Splinting in adults may represent a Deprivation of Liberty. It should always be
possible to find a suitable alternative to splinting in adult patients (over 18 years of
age). However, if it is felt that splinting is essential to the patient’s best interests,
advice should be sought from the UHDB Safeguarding Team.
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In exceptional circumstances (i.e. when the patient is deemed to be at risk of
significant harm from the removal of essential invasive lines) it may be
appropriate to restrain the patient using ‘mittens’

3.9 Flushing/Verifying Patency










A pre-filled syringe (PosiFlush™ device) is the preferred method of
flushing/verifying patency of an intravenous access device for both central
and peripheral lines.
Patency of the IV access device must be confirmed by flushing before
administration of any IV medications or other vesicant/irritant fluid.
The intravenous access device must be flushed immediately following the
administration of intravenous medications or other vesicant/irritant fluid.
For adults flushes and bolus infusions must always be administered using a
syringe of at least 10mls in size (or equivalent barrel diameter) regardless of
the volume of flush being administered. This will reduce the incidence of
mechanical phlebitis from the greater pressures exerted on the intima of vein
by narrower syringe barrels.
For neonates and paediatric care, sizes may vary from 1ml syringes which
can be used as necessary.
The correct technique for flushing an intravenous device is to use a pulsatile
method or a push-pause technique. The goal is to create fluid turbulence
inside the catheter lumen to possibly remove anything that is adhering to the
catheter's intraluminal wall and promote catheter patency.

When you have finished accessing the peripheral cannula it is consider best
practice to ‘lock’ the device using positive pressure flushing. This creates a fluid
lock that helps to prevent the reflux of blood into the cannula lumen. Never try to
force an intravenous access device to flush as this may dislodge a thrombus and
cause an embolus.

Verifying patency/flushing can also be achieved by using a manually prepared
0.9% Sodium Chloride (Saline) Flush, however, as stated the use of a pre-filled
syringe (PosiFlush™) is preferred practice.
For non registered practitioners that have undertaken additional training to
insert cannulas it is essential that patency is established via the use of prefilled syringes only.

3.9.1 Pre-filled Syringe - PosiFlush™



PosiFlush™ is a pre-filled flush syringe containing 3ml, 5ml or 10ml volumes of
0.9% Sodium Chloride.
Volumes of PosiFlush™ are presented in syringes of diameter equivalent to a
10ml syringe to avoid exerting excessive pressures on the intima of the vein.
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3ml or 5ml PosiFlush™ should be used for all peripheral cannulae (the whole
volume need not be administered, for example, in neonates/paediatrics).
The 10ml PosiFlush™ should ONLY be used for central venous access devices
(CVAD).
Whilst the 0.9% Sodium Chloride solution contained within the PosiFlush™ SP is
sterile, the product is packaged in a clean environment the external, nonprotected parts are therefore not clinically aseptic and must not be placed in
critically sterile fields (e.g. in Theatre or other controlled environments such as
during central line insertion). Posiflush XS is an externally sterile product and
can be used in theatres or other controlled enviorments.

The key parts of the PosiFlush™ device are protected by the white cap and this
must be left in situ until ready to use. Once the PosiFlush™ device has been
primed for use, it may be placed in the ANTT tray (or other suitable work surface
that has been appropriately decontaminated).

Refer to Appendix B

3.10 Checking and Documentation
The safety of patients undergoing infusion therapy relies on robust monitoring of the
access devices and ongoing therapy to confirm that expected outcomes are being
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achieved and ensure that any adverse effects are identified promptly and action
taken as appropriate to prevent avoidable harm.
Clinical areas should have clear procedures to inform practice with regard to the
frequency of checking required for specific infusions.
The frequency of checking required should primarily be dictated by the condition of
the patient and the nature of the therapy being delivered. Therefore, it is impractical
to be too prescriptive in terms of exactly how infusion therapies should be monitored
and recorded in practice.
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4 - Delivery of Intravenous (IV) Infusion Therapy
4.1 Factors affecting drug stability
Incompatibility may occur between the drug and the diluent, between two drugs
added to an infusion, or two drugs added to the same line via a needlefree access
device (sometimes refered to as Y-site compatitability. The outcome may be rapid
and visible by a change in colour, precipitation or opalescence. It may also be slow
and not readily detected but result in a decrease in drug potency or enhanced
toxicity as well as the production of visible or non-visible particles.
Healthcare practitioners should read the supporting literature and have supporting
knowledge of the common drugs used in their particular care area.
The common reference sources to be used at UHDB are:
 MEDUSA Injectable Medicines Guide (Link on pharmacy pages of Net-i)
 UHDB drug monographs and guidelines (Koha or linked in ePMA) –
Remember if a local monograph exists it will help align your final product with
UHDB Smart Pump configurations
 Manufacturer package insert (the ‘Summary of Product Charecteristics’ or
SPC also available for all licensed drugs via www.medicines.org.uk )
 BNF
If in any doubt after consulting these reference sources, contact a pharmacist for
advice. Remember that medicines which are unlicensed or used via unlicensed
routes and doses may require specialist advice if not covered by a local guideline.

Diluent
The correct specified diluent for the drug should be used in order to prevent
incompatibility and potential loss of efficacy e.g. Amiodarone must only be diluted in
glucose 5% (it is incompatible with sodium chloride 0.9%). The practitioner should
check for the specific diluents to be used.
In some cases it is also important to use an exact amount of diluent as some drugs
are unstable on over–dilution or can be an irritant to veins on under-dilution.
If your infusion is to be administered via pump, it is worth first checking if the pump
requires a fixed concentration to be prepared/ordered.

pH
Drug preparations, when reconstituted with the appropriate diluent; usually have the
pH of maximum stability. Some are buffered or adjusted so that the pH of the
resultant solution gives minimal drug degradation. A common cause of precipitation
is mixing of drugs with very different pH’s e.g. aminophylline & amiodarone.

Light
Some drugs are susceptible to light and may decompose to breakdown products that
are toxic. Photo-degradation may also result in a loss of therapeutic effect. e.g. TPN.
To reduce the photo-degradation of solutions, the bulk container should be protected
from light with either aluminium foil or coloured plastic.
Suitable for printing to guide individual patient management but not for storage Review Due: Dec 2023
Page 15 of 48

Reference no.: CG-T/2004/006 V3.0.0

Temperature
Drugs should be stored at the temperature recommended by the manufacturer.
Specific examples of drugs that should be stored in the refrigerator include human
actrapid insulin, oxytocin and suxamethonium. Incorrect storage out of the fridge can
result in reduced expiry e.g. actrapid insulin (1 month) or inactivation of the drug.
Staff should ensure that fridge temperatures and ambient room temperatures are
recorded daily, if used for storing medications, and reported if not within the
recommended range.
Infusions made up by the hospital pharmacy (ready-to-administer) will also have
specific storage requirements. Tip: Not all of these are stored in a fridge.

Time
Once a drug has been reconstituted or diluted the 'shelf life' is reduced and therefore
the stability time recommended by the manufacturer must be adhered to. Drugs
prepared in a clinical area must be administered as soon as they have been
reconstituted, unless otherwise recommended by BNF, pharmacy or manufacturer.

DO NOT add drugs to
Blood
TPN and other IV feeds
Mannitol
Sodium Bicarbonate

4.1 ANTT in relation to Infusion Therapy
There are numerous key parts to consider throughout the preparation,
administration, maintenance and discontinuation stages of infusion therapy. Steps
must be taken to protect ALL key parts during ALL aspects of infusion therapy in
order to reduce the risk of introducing bacteria into the intravenous administration
system and potentially causing infective complications for the patient.
Where products are contained within sterile packaging, all efforts should be made to
ensure that key parts remain in this protective packaging until ready to use.
Where products are contained within non-sterile packaging or are exposed to the
environment, adequate decontamination should be undertaken before use. (Refer to
relevant procedural guidelines within this document for more information)
Thereafter key parts should only come into contact with other key parts.

4.3 Cleaning of Medication with a ‘Dust Cap’
Dust caps do not assure that the additive port/bung is sterile. They will provide
protection from gross contamination but do not assure asepsis alone.
Examples of products with ‘dust caps’
The bung of all intravenous medication
containers with dust caps must be
cleaned with a single-use 70% Isopropyl
Alcohol (IPA) wipe and allowed to air dry,
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for a minimum of 30 seconds, before accessing for reconstitution.
The method for bung cleansing as recommended by Pharmacy would be:


One firm swipe across the entire bung surface to ensure appropriate IPA 70%
contact and also physical removal of micro-organisms. Continued wiping may, in
effect, reintroduce micro-organisms onto the bung.



The ‘contact’ or ‘kill’ time for IPA 70% is 2 minutes or when the bung is
completely air dried. The drying and evaporation process is what destroys the
micro-organism.

4.4 Sharp Safety
Under the Health and
Safety (Sharp Instruments
in Healthcare) Regulations
2013, blunt-fill needles
should be used to prepare
and draw up all intravenous
therapy.
Intravenous therapy should
be
administered
via
needlefree connectors to
avoid the unnecessary use
of sharps.



For medications to be drawn up from plastic vials or vials with rubber access
bungs, it will be necessary to use a standard blunt-fill needle.
For medications to be drawn up from glass vials, where there is a risk of tiny
glass shards being drawn up from the vial after opening, it will be necessary to
use a blunt-fill filter needle or a filter straw. A regulation sharps container should
always be available at the point of use to allow for direct disposal of the blunt-fill
needle after use.

4.5 Closed Administration Systems
Where possible, infusion medications should be ordered from and prepared in
Pharmacy.
Where it is necessary to prepare medication for infusion in the clinical area, a trust
approved device for admixture must be used. At the time of print these include
EcoFlac system (Derby Sites). Other systems may be launched following evaluation,
and approval by trust-side committees, in the future.
Further information for the use of closed adminstration systems EcoFlac can be
located in Appendix C
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4.6 Reconstitution of Piperacillin / Tazobactam using Transofix
Spike Device

Advantages of Transofix
 Saves registered practitioner time as one infusion prepared instead of two
 Saves money on the cost of pip/taz (as 1 x 4.5G is cheaper than 2 x 2.25G)
 Saves money on the connectors and infusion bottles
 Waste reduction
Disadvantages of Transofix
 The vial does not remain connected to the bottle, so it is necessary to label the bottle
after
 preparation
 It is not a closed system

4.7 Flushing of the giving set following administration of an
intermittent infusion.
It is essential to ensure the patient receives the prescribed dose of IV medication,
particularly IV antibiotics. Post drug administration it is vital that the giving set line is
flushed with 0.9% sodium chloride, this is to ensure the patient has received the
complete dose of the drug. The length of the line can contain up to 20mls. For
example if a patient has their medication reconstituted in 50mls of sodium chloride
they miss out on between 32% - 40% of that dose. The missing 32% to 40%
remains in the giving set, therefore it is essential to run the giving set line through.
The line flush should be run at the same speed as the drug infusion. This may
require the continued use of a pump if the original infusion was rate-critical. Once it
has run through this line can then be capped off using the principles of ANTT and
reuse the giving set for the next dose. This line is classed as a broken line and
should be used for only 24hrs.
Refer to Appendix D

4.8 Line Labelling
Labelling of the line is not the same as labelling of an infusion that has an additive
i.e. something added in the clinical area.


It is important to clearly label all IV administration lines for reasons of;
o Ease of identification of the therapy being administered. This is especially
important if more than one line is in use at the same time.
o To clearly indicate when the solution container and/or administration set
are due to be changed in accordance with pharmaceutical guidelines or
infection control measures.
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Where an administration line is found to be unlabelled, it should be discarded and
replaced with a new giving set and labelled accordingly.
Lines should be labelled using the Trust approved label and all sections should
be completed as per documentation guidelines
Patient name and hospital number MUST be added to the line label.

Intravenous administration lines (with the exception of giving sets used to administer
blood and blood products) are considered in terms of whether they are ‘broken’ or
‘unbroken’ for line management purposes.
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5 - Intravenous Infusion Therapies
There are separate Trust policies and guidelines dealing with a variety of specialist
IV therapies. These policies can be found on Koha / Trust intranet.
Registered practitioners should familiarise themselves with the procedures and
principles for IV therapies commonly administered in their particular clinical areas.
Registered practitioners must only undertake those aspects of the delivery of IV
infusion therapy for which they have received training and been assessed as
competent.
Certain specialist intravenous therapies are subject to additional training and
competency assessment.
It is always essential to seek support and supervision when unfamiliar with a
particular treatment or procedure.
It is considered poor practice to prepare substances for injection / infusion in
advance of their immediate use or to administer medication drawn into a syringe or
container by another practitioner when not in his/her presence. Under exceptional
should a medication be drawn up and then left or locked away to be given at a later
time. This does not apply medications prepared by pharmacy, expiry date and
storage information e.g. store in a medicines fridge. With medication prepared by
pharmacy the administrator and second checker can be assured that the labelling
would accurately reflect the content.
As with all medications they should be stored securely until required.

Administration
The person who administered the medication, and the witness for IV medicines,
must immediately sign the record once the infusion/bolus injection has begun to be
administered.
The following section discusses briefly the procedure and principles to follow for the
administration of IV therapy via bolus, intermittent or continuous infusion.

5.1 Bolus Injection
Direct intermittent injection (also known as intravenous push or bolus) involves the
injection of a drug from a syringe into an intravenous access device (Dougherty &
Lister 2015). Direct ‘bolus’ injections may still require to be administered at a slow
rate (e.g. IV beta blockers) and so consideration given to whether a manual injection
is the safest method prior to administration. Most are administered over a time span
of anywhere from 3 to 10 minutes depending on the drug. It may need to be
prepared as an intermittent infusion (see below) with or without infusion pump
support.


A bolus injection may be indicated when;
o A rapid, maximum concentration of the drug is required, for example in
an emergency situation.
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o The drug cannot be diluted due to pharmacological or therapeutic
reasons, or does not require dilution for administration.
o A peak blood level is required and cannot be achieved by small-volume
infusion.
Rapid administration could result in toxic levels and provoke an adverse
reaction. The rate of administration should always be in accordance with
approved references outlined in section 4.1 or advice should be sought from
Pharmacy to ensure patient safety. The Medusa website (accessible via
MediTech and Trust intranet) provides easy to follow, up to date guidance on
administration. It is maintained at a national level and uses manufacturers
information
A bolus infusion/injection must always be administered using a syringe of at
least 10mls in size. This will reduce the incidence of mechanical phlebitis from
the greater pressures exerted on the intima of veins by narrower syringe
barrels. However, within neonates and paediatrics for accurate measurement
of doses smaller syringes may be used.
If more than one medication is to be administered, these must be drawn up
separately, labelled clearly and the IV access device flushed with 0.9%
Sodium Chloride between each medication to prevent interactions.
The IV access device should be flushed with 0.9% Sodium Chloride at the
end of administration to ensure that the entire drug has been delivered.
A push/pause technique must be used when administering a bolus injection.

The process for the administration of medication by bolus infusion/injection can be
found in Appendix E

5.2 Intermittent Infusion
An intermittent infusion may be defined as the intravenous administration usually
over a period of between 20 minutes and 2 hours. This may be given as a specific
dose at one time or at repeated intervals during a 24 hour period (Dougherty & Lister
2015).








An intermittent infusion may be indicated when;
o A peak plasma level is required therapeutically.
o The properties of the drug dictates this specific dilution.
o The drug will not remain stable for the time required to administer
continuously.
o The patient is on a restricted fluid intake.
Where a solution requires an additive, this should ideally be prepared in
Pharmacy or is a ready-made infusion from a manufacturer.
If a mixed solution has not been prepared in Pharmacy or is a ready-made
infusion from a manufacturer, this should only be administered by the
practitioner who prepared or directly witnessed the preparation of the solution.
Only one additive should be made to each bottle/bag of fluid after
compatibility has been ascertained. Multi-component infusions should only be
prepared at a clinical level where these have been approved by pharmacy via
trust approved guidelines/monographs.
The additive and fluid should be mixed well before hanging on the drip stand
to avoid a ‘layering effect’ which can occur with some medications to
safeguard against inadvertent bolus administration.
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The infusion container must be clearly labelled after the additive has been
introduced as per the Trust Medicines Policy if not mixed using a closed
administration system.
The administration set may be capped off between doses using strict ANTT,
and re-used for up to 24 hours. This line will be classed as a Broken Line.
The administration set must be clearly labelled with the patient details, expiry
date and time.
Regular monitoring of the infusion fluid should be undertaken to observe for
cloudiness, discolouration or presence of particles in the solution.

The process for the administration of medication by intermittent infusion/injection can
be found in Appendix E

5.3 Continuous Infusion
A continuous infusion may be defined as the intravenous administration of a
medication or fluid at a constant rate over a prescribed time period ranging from a
number of hours to days (Royal Marsden, 2015). E.g. crystalloid fluids or fixed rate
insulin infusion for DKA (FRII).
There are also continuous variable-rate infusions which may be tailored to patient
condition based on monitoring e.g. Variable Rate Insulin Infusion (VRII) used
intraoperatively on a sliding scale; heparin infusions; GTN; inotropes etc…













A continuous infusion may be indicated when;
o The medication to be administered needs to be highly diluted.
o The maintenance of steady blood levels of the drug or fluid is required.
Where a solution requires an additive, this should ideally be supplied by or
prepared in Pharmacy or is a ready-made infusion from a manufacturer.
If an admixed solution has not been prepared in or supplied by Pharmacy or is
a ready-made infusion from a manufacturer, this should only be administered
by the practitioner who prepared or directly witnessed the preparation of the
solution.
Only one additive should be made to each bottle/bag of fluid after
compatibility has been ascertained. Multi-component infusions should only be
prepared at a clinical level where these have been approved by pharmacy via
trust approved guidelines/monographs.
The additive and fluid should be mixed well before hanging on the drip stand
to avoid a ‘layering effect’ which can occur with some medications to
safeguard against inadvertent bolus administration if not mixed using a closed
administration system..
The infusion container must be clearly labelled after the additive has been
introduced as per the Trust Medicines Policy.
Intravenous solutions must be replaced within 24 hours of commencing the
infusion.
The administration set must be clearly labelled with all sections completed as
per documentation guidelines.
Regular monitoring of the infusion fluid should be undertaken to observe for
cloudiness, discolouration or presence of particles in the solution

The process for the administration of medication by continuous infusion/injection can
be found in Appendix E
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5.4 Checking and Documentation in Infusion Therapy
It is vital that the documentation recorded is accurate and reflects the care that the
patient has received. Lack of or inaccurate documentation of could potentially lead to
safety complications which could result in harm or detrimental effect to patients’.
Good record keeping is an integral part of practice, and is essential to the provision
of safe and effective care. It is not an optional extra to be fitted in if circumstances
allow.
The person who administered the medication must immediately sign the record once
the infusion/bolus injection has begun to be administered. Administration of
prescribed infusions, the following should be clearly recorded on the administration
record:


Signature of the person who prepared and set up the infusion and the signature
of the person who checked the infusion

The documentation below should be maintained in regards to Infusion Therapy:




Insertion and monitor chart for Cannulation (Appendix F)
Infusion Checklist
Where applicable ensure that fluid balance charts are completed on
administration of IV and/or sub cut medications / fluids.
A copy of the current Trust VIP can be found in Appendix G

5.5 Setting the gravity infusion
To set up a manually controlled drip accurately, you need to be able to count the
number of drops per minute
Total vol of fluid in mls x drop factor = Rate (drops per minute)
Time in hours (T) x 60 mins
The drop factor, the number of drops in a millilitre (mls) is indicated on the packaging
of the giving sets. The drop factor for giving sets used within the Trust is 20,
however, the practitioner should check this prior to calculating the rate.
The rate should be rounded up or down accordingly
Example:
500mls Dextrose Saline to be given over 4 hours
500 x 20 = 41.666
240

Rate should be set at 42 drops per minute

Gravity infusions should not be used with high risk patients i.e. those in renal
failure or cardiovascular compromised.
For common infusions suitable for Gravity infusion refer to Appendix H
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5.6 Training Requirements
Registered practitioners, except medical practitioners, must have attended the Trust
IV study day or the Trust IV update as appropriate. The individual must have
completed the scope documentation and is recorded as a competent practitioner on
Trust Learning Management system.

Pre requisites
All registered practitioners attending the Infusion Therapy study day must be up to date
with aseptic non touch technique (ANTT) assessment.
All newly qualified registered practitioners in addition to the above, must complete
the following prior to attendance on the Infusion Therapy study day;



Drug Assessment for the Preparation & Administration of Medicines
E-learning Medicines Safety Package.

Failure to complete these pre requisites will result in the registered practitioner being
declined entry onto the study day.

For those that have achieved competency outside the Trust, then the following
process can be followed






Evidence that they have the competency. Suitable evidence includes
previous training record, certificate of attendance, completed work or scope
book.
Complete IV eLearning modules.
Undertake a minimum of two supervised practices and the assessor can
request more if required.
Completion of the appropriate scope form and recorded on Trust learning
Management system.
Attendance at the first available Trust IV Update.

Please contact your Senior Clinical Educator or Clinical Educator for advice on how
to have the competency recognised by the Trust.
Certain specialist intravenous therapies are subject to additional training and
competency assessment.
It is always advisable to seek support and supervision when unfamiliar with a
particular treatment or procedure as per code of professional conduct.
Thereafter, healthcare practitioners must;




Maintain competence in Infusion/Intravenous therapy by regularly undertaking
the skill in clinical practice.
Maintain compliance with 2-yearly mandatory Aseptic Non-Touch Technique
(ANTT) update assessment.
Attend UHDB approved Infusion Therapies Update training at 3-yearly
intervals.
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6 - Infusion Equipment
6.1 Medical Devices for Infusion Therapy
Staff must only operate medical devices for which they have received
training and been assessed as competent
Please refer to the Medical Devices Intranet pages for further
information on infusion devices and training.

Registered practitioners should always make an appropriate assessment of
whether it is necessary to use a powered infusion device to deliver
intravenous infusion therapy.
The decision to administer intravenous therapy using an appropriate medical
device should primarily be based on the condition of the patient and/or the
therapy being delivered.
This decision must be balanced against the risk of device shortage across the
Trust if infusion devices are being used unnecessarily.
The complexity of clinical practice makes it impractical to have strict
guidelines to dictate exactly when a medical device should or should not be
used.


As a basic guideline, an infusion pump should always be used;
o If the patient’s condition dictates that intravenous therapy must be
delivered according to a precisely measured regime. For example, a
patient requiring strict fluid management based on exact monitoring of
input versus output
o Where a direct relationship exists between the administration rate and
physiological effect of an intravenous therapy; especially where the safe
therapeutic range is narrow e.g. Amiodarone or phenytoin.

Common Infusions suitable for Gravity Administration can be located in
Appendix H. However, please note that this list is not exhaustive.

6.2 Obtaining an Infusion Device for the Administration of
Intravenous Therapy


If the use of an infusion device is indicated;
o The infusion pump should be obtained in a timely fashion from the Medical
Equipment Library.
o If the infusion device is not available, consult the algorithm. If the decision is
taken to initiate therapy without an infusion pump, additional vigilance will be
required and this should be clearly reflected on the infusion checking
documentation.
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6.3 Infusion-Device-not-Available Algorithm
Intended therapy or patient
condition indicates the need
for an infusion pump

Pump
Available?
Yes

No

Review existing
use of Pumps and
assess if one can
be released
Administer
via
Pump

Yes

No

Pump not immediately available:
 Seek advice from Senior Nursing
Staff (escalate to Unit Bleep Holder)
 Inform the Prescriber
 Consider the risks of delaying therapy
against the risks of initiating therapy
without an infusion pump in the short
term
 Ensure all efforts are being made to
locate a pump
 Complete Datix to record this as an
adverse event
If using gravity set due to the lack of availability the infusion MUST be a
checked a minimum of every two hours to monitor the rate of infusion.

6.4 Intravenous Administration Line Management
There are specific giving sets for the administration of blood and blood products.
Blood Bank issue Platelets with a special administration set supplied. However a
normal blood giving set may be used as long as this is only used to administer
platelets.
For all other infusions, the correct administration set must be selected depending on
the intended mode of delivery (gravity, volumetric pump, or syringe driver)
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Thereafter, generic administration line management principles apply;





If more than one administration set is in use, they must be clearly labelled to
enable practitioners to safely differentiate between the infusions.
The principles of ANTT must be strictly applied when connecting/disconnecting
and otherwise accessing or manipulating IV administration systems.
Administration sets must be changed immediately if contamination is suspected
or when the integrity of the system has been compromised.
Administration systems should be seamless and contain as few add-ons (e.g. 3way taps, ramp systems) as possible to reduce potential entry sites for bacteria
and human error in maintaining and accessing complicated intravenous systems.

6.5 Dose Error Reduction System (DERS)
Dose error reduction systems (DERS) allow infusion pumps to warn users of
prescriber calculation error, administration calculation errors, or miss-programming
that would result in significant under- or over delivery of a drug, electrolyte, or other
fluid. This is done by checking programmed doses against preset limits specific to a
drug and to a clinical application or location. If the programmed dose is outside the
limits, the pump alerts clinicians and can either require confirmation before beginning
delivery (referred to as a soft limit) or not allow delivery at all (referred to as a hard
limit).
It is considered that best clinical practice to use the DERS when using a medical
device. This does not mean that all IV medications and/or fluids need to be
administered using a medical device.
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7 - Intravenous Infusion-related Complications
7.1 Infusion Phlebitis
Phlebitis is the inflammation of the intima of the vein and there are 3 main types of
phlebitis: mechanical, chemical and infective (Dougherty & Lamb 2008)




Mechanical – movement of the cannula causes irritation of the intima of the
vein.
Chemical – caused by chemicals (i.e. infused medications) irritating the intima
of the vein.
Infective – inflammation of the intima due to bacterial infection.

The emphasis is on prevention of phlebitis through rigorous assessment and
monitoring. However, early recognition and prompt assessment and treatment are
fundamental to limiting avoidable harm to patients.

7.1.1 General Guidelines for the Prevention of Infusion-related
Phlebitis








See Appendix G for the Visual Infusion Phlebitis (VIP) scoring criteria and
actions to be taken.
Infusion checking frequency should primarily be dictated by the condition of
the patient and the medication/therapy being delivered *
It is recommended practice that at least one IV competent registered
practitioner completes the Trust approved Intravenous Infusion Checklist at
each medication round as a minimum standard for infusion checking. *
Within Neonates and Paediatrics this should be done every hour and
recorded on the appropriate Infusion Checklist.
The Trust approved Intravenous Infusion Checklist should be completed by
two registered practitioners when:
The patient is transferred between clinical areas (one handing over
and one receiving)

When an infusion is commenced

When the prescribed infusion rate is altered

At shift handover (one from the departing shift and one from the
receiving shift) – ‘infusion handover’
Where appropriate, the health professional should educate the patient about
the signs and symptoms of infusion-related phlebitis and encourage them to
report any changes to staff as soon as possible. The patient may be the first
to notice signs of phlebitis before it becomes visible.

* Clinical areas should have clear procedures to inform practice with regard to
the frequency of checking required for specific infusions. The Trust approved
Intravenous Infusion Checklist does not necessarily replace any existing
robust checking procedures that are in place, as long as these meet all the
necessary criteria to ensure patient safety.
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7.1.2 Guidelines for the Prevention of Phlebitis






Always ensure appropriate dilution and rate of administration of IV
medications and fluids.
Ensure that the size of the peripheral intravenous cannula is appropriate to
the intravenous therapy being delivered.
Ensure that the siting of the peripheral intravenous cannula is appropriate to
the intravenous therapy being delivered. Do not assume that the large veins
of the antecubital fossa are the safest site for delivery of vesicant/irritant
mediations or fluids as flexion in this area could predispose the cannula to
infiltration/extravasation and/or phlebitis.
Discomfort or burning whilst the medication/fluid is being administered may
indicate damage to the vessel. Consider a complaint of pain to be a warning
sign of developing chemical phlebitis.

7.2 Extravasation
Extravasation is the inadvertent administration of vesicant medication or fluid into
the surrounding tissue instead of the intended vascular pathway (RCN 2016).
A vesicant refers to any medication or fluid with the potential to cause blistering,
severe tissue (skin/tendon/muscle) injury or necrosis if it escapes from the intended
venous pathway.
The degree of injury ranges from a mild skin reaction to severe necrosis. In extreme
cases an extravasation injury can lead to amputation.
Due to the potential for significant harm, some infusions are not suitable for delivery
via peripheral intravenous cannula. Criteria for medication/fluid suitable for delivery
via short peripheral cannula include;




Osmolarity less than 500mOsm/L
pH between 5 and 9
Medication not vesicant or irritant

Refer to UHDB Pharmacy guidelines, British National Formulary (BNF) or the
Medusa online resource
Nevertheless, there are many commonly used medications and fluids than can
cause significant damage if extravasation occurs. These can found in Appendix I
The management of extravasation of chemotherapeutic agents is covered in a
separate guideline and requires specialist advice. This is located in
designated areas where chemotherapy is administered.
(Derby/Burton Cancer Network CCPG A12)
Extravasation can occur when;
 The intravenous access device is not inserted correctly into the vein.
 The intima (lining) of the vein is damaged and swells, impeding the flow of the
infusate resulting in the infusion stopping or leaking out into the surrounding
tissue.
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A clot forms within the vein or around the intravenous access device, causing
a blockage and/or vein rupture which can then cause infusate to leak into
surrounding tissues.
The intravenous access device punctures or erodes through the vein wall.
The intravenous access device comes out of the vein during patient
movement or because it was not adequately secured.

Signs of extravasation include;
 Skin around the intravenous access site looks reddened/irritated, taut or
stretched. The patient may report that the area feels ‘tight’ or ‘uncomfortable’.
 Patient reports pain, stinging/burning or altered sensation (this must be
distinguished from the cool sensation that can be felt on administration) at the
intravenous access site as the medication/fluid is being administered.
 Oedema/swelling at and around the intravenous access site.
 Haematoma formation.
 Resistance felt on administration and no back flow of blood from the
intravenous access device.
 Occlusion alarms from an appropriately configured infusion device.
 Slowing or stopped gravity infusion.
 Intravenous fluid leaking out of the insertion site or from under the dressing.

7.2.1 Risk Factors
All patients undergoing infusion therapy are at risk of extravasation injury. However,
certain factors will increase the risk of harm to patients;
 Patients with small, fragile or thrombosed veins;
 Patients unable to recognise/respond to the early signs of extravasation;
 The vesicant nature of the infusate;
o pH – the body’s normal physiological pH range is between 7.35 and
7.45. Any substance outside of this range may have an adverse effect
on tissues. The further away from this range the pH of a substance is,
the more damaging it is likely to be.
o Osmolarity – hypertonic substances with an osmolarity greater than
that of blood serum (281-289 mOsmo/L) can cause tissue damage
o Vasoactive potential – vasoconstrictors can cause ischaemic necrosis
by restricting local blood flow and resulting in severe tissue damage.
Vasodilators may exacerbate the effects of extravasation by increasing
local blood flow and enlarging the area of injury.
o Cytotoxicity – by definition toxic to tissues. The effects of the
inadvertent administration of cytotoxic medication or fluid into the
surrounding tissue will depend upon the substance involved.

7.2.2 Guidelines
Extravasation

for

the

Prevention

and

Management

of

The emphasis is on prevention of extravasation through rigorous assessment of
intravenous access sites and monitoring of infusion therapy in progress.
Devices must be flushed prior to use to ensure patency regardless of when the
device with inserted.
However, early recognition and prompt assessment and treatment are fundamental
to limiting avoidable harm to patients.
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Discomfort or burning whilst the medication/fluid is being administered may
indicate damage to the vessel. Consider a complaint of pain to be an early
warning sign that extravasation may occur if administration continues.
As the risk of extravasation injury is greater with peripherally delivered
intravenous therapy, ensure that the size of the peripheral intravenous
cannula is appropriate to the intravenous therapy being delivered. The risk of
chemical phlebitis can be increased by the use of a larger cannula as it will
restrict or occlude blood flow around the catheter, affecting dilution of the drug
(haemodilution). Ensure that the siting of the peripheral intravenous cannula is
appropriate to the intravenous therapy being delivered. Do not assume that
the large veins of the antecubital fossa are the safest site for delivery of
vesicant/irritant mediations or fluids as flexion in this area could predispose
the cannula to extravasation and/or phlebitis.
Where appropriate, the registered professional should educate the patient
about the signs and symptoms of extravasation and encourage them to report
any changes to staff as soon as possible where applicable. .
Regular checking of infusions in progress will promote earlier detection of
extravasation in order to minimise severity.

7.2.3 Immediate Action in the Event of Extravasation


Where extravasation is detected or suspected;
o Stop the infusion
o Inspect and assess the intravenous access device. DO NOT remove
the device as it may be necessary to administer an antidote before
removing.
o Attempt to aspirate as much of the extravasated substance from the
cannula as possible
o Escalate to medical, senior nurse and pharmacy if required.

Treatment will depend on the medication/fluid involved and the
volume of extravasation. Pharmacy and a Medical practitioner
should advise on the most appropriate immediate treatment
approach.
7.2.4 Ongoing Management of Extravasation






Care planning should include;
o Marking the area of extravasation with a pen and taking measurements
to monitor progress.
o Pain assessment and actions promoting patient comfort.
o Assessment of skin integrity to prevent/limit tissue damage from
oedema, swelling and the vesicant nature of the infusate.
o Assessment of limb perfusion to detect signs of circulatory impairment.
o Assessment of sensory impairment to detect signs of nerve
compression or damage.
All incidences of extravasation must be reported via the Datix reporting
system (IR1)
It is essential to inform the medical team in charge of the patient’s care of any
extravasation injury and subsequent management.
The wound should be assessed and evaluated daily, and the details clearly
documented in the patient’s medical and/or nursing notes.
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If the extravasation injury is severe or the wound shows signs of deterioration,
prompt referral for surgical review should be considered to prevent extensive
tissue necrosis occurring.

7.3 Infiltration
Infiltration (‘tissuing’) can be defined as the inadvertent administration of nonvesicant medication or fluid into the surrounding tissue instead of into the intended
vascular pathway.
Treatment of infiltration depends on the severity. As infiltration, by definition,
involves non-vesicant/non-irritant infusates, it is largely considered to be a benign,
non-serious event that will resolve spontaneously over time as the fluid is reabsorbed into the vascular system. However, a large volume of infiltrate could
potentially compress blood vessels and nerves causing acute limb compartment
syndrome.
Infiltration can occur when;
 The intravenous access device is not inserted correctly into the vein.
 The intima (lining) of the vein is damaged and swells, impeding the flow of the
infusate resulting in the infusion stopping or leaking out into the surrounding
tissue.
 A clot forms within the vein or around the intravenous access device, causing
a blockage and/or vein rupture which can then cause infusate to leak into
surrounding tissues.
 The intravenous access device punctures or erodes through the vein wall.
 The intravenous access device comes out of the vein during patient
movement or because it was not adequately secured.
Signs of infiltration include;
 Skin around the intravenous access site looks blanched, taut or stretched.
The patient may report that the area feels ‘tight’ or ‘uncomfortable’.
 Oedema/swelling at and around the intravenous access site.
 Skin around the intravenous access site feels cool relative to a comparable
skin site.
 Resistance felt on administration and no back flow of blood from the
intravenous access device.
 Occlusion alarms from an appropriately configured infusion device. In some
cases the alarms will not sound if there is no occlusion and the infusion is
running freely into surrounding tissue.
 Slowing or stopped gravity infusion.
 Intravenous fluid leaking out of the insertion site or from under the dressing.

7.4 Air Embolus
Air embolism occurs when air is accidentally introduced into the bloodstream.
Very small air bubbles generally do not cause any problems, but the introduction of a
significant amount, could potentially be fatal if blood flow between chambers of the
heart is impeded by the presence of an air bubble transported in the bloodstream.
It is not known how much air is sufficient to cause haemodynamic compromise, so it
is important to take measures to avoid introducing any air into the bloodstream when
undertaking the delivery of intravenous infusion therapy.
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Guidelines



All add-on equipment for the delivery of intravenous infusion therapy will be
primed and purged as appropriate before being attached to the intravenous
access device.
In-line clamps must be used when adding/disconnecting equipment within an
intravenous circuit

* In Cancer Services, all chemotherapy is administered using
equipment with a luer-lock attachment without exception.
7.5 Other Potential Complications from Intravenous Therapy



Particulate Contamination - The unintended presence of extraneous, mobile
and undissolved particles in a parenteral solution.
Hypovolaemia – decrease in the circulating blood volume.



Hypervolaemia – increase in the circulating blood volume



Pulmonary Oedema - fluid accumulation in the air spaces and tissues of
the lungs. It leads to impaired gas exchange and may cause respiratory
failure.
Hyponatraemia - low sodium concentration in the blood.
Hypernatraemia – high sodium concentration in the blood.
Peripheral Oedema - is the swelling of tissues, usually in the lower limbs but
also the sacral and lumber regions, due to the accumulation of fluids.
Hyperkalaemia - high concentration of potassium in the blood.
Hypokalaemia – low concentration of potassium in the blood.
Anaphylaxis – an emergency condition resulting from abnormal and
immediate allergic response to a substance to which the body has become
intensely sensitised.
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Appendix A

Subcutaneous (SC)
Acceptable sites






Anterior aspect of the upper arms
Anterior abdominal wall
Anterior aspect of the thigh
Anterior chest wall
The scapula if patient is
distressed or agitated

Sites not suitable for
cannulation or injection
 Hardened/ inflamed or swollen
skin
 Skin folds and breast tissue
 Directly over a tumour site
 Lymphoedema or oedematous sites (absorption may be reduced)
 Abdominal wall if ascites is present
 Bony prominences (little SC tissue so little absorption)
 Sites near a joint – uncomfortable, increased risk of displacement
 Infected, broken or bruised skin

Management











Observe site at least 8 hourly (+flush) and monitor whenever cannula is used
documenting VIP score.
Document findings on monitoring sheet.
If insertion is unsuccessful use another cannula (needle free device). Do not
reinsert.
Secure cannula with a proven IV dressing and replace dressing when
required but at least 3 days following ANTT guidelines.
If blood appears in the cannula insert a new one in another site.
Always use a needlefree device/ Label line/ change giving set as per policy.
All medications to be administered as per UHDB Medicines Policy (2017).
Cannula should be replaced every 5-7 days (sites should be rotated) or
removed when no longer needed.
Check integrity of cannula when removed, record removal on cannula
documentation.
If patient is going home with cannula in-situ document and refer to appropriate
nursing staff.

Example of
Sub Cut cannula

This must be
changed for a
needlefree
access bung.
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Appendix B

PosiFlushTM
How to prepare Posiflush

1.

Check packaging is intact

2.

Check syringe contents and verify expiry
date.

3.

Click to unstick. Gently
depress the plunger
until you feel/hear a
click. This will free the
plunger.

4.

Unscrew, but DO NOT
REMOVE, tip cap to
expel air.
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Appendix C

Closed Administration System - EcoFlac™
The advantages of the EcoFlac system over the traditional needle and syringe method
include;


A closed system for admixing reduces the risks of bacterial contamination and
exposure of health professionals to medication agents



A needlefree system reduces the risk of sharps injury by avoiding the unnecessary
use of needles in the admixing process



The design allows the medication vial to remain attached to the apparatus during
infusion without backflow of the solution. This enables at-a-glance identification of the
medication being infused



You should only use one EcoFlac for each vial required. Do not disconnect the
ecoflac to attach additional vials. One vial = One Ecoflac
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Appendix E

Procedure for Administration of
Intravenous/Subcutaneous Infusion
This should be read in conjunction with SOP for Second Independent
Checking of Medicines (UHDB Medicines policy)

Before Preparation


Consider if the fusion will require an independent second check as per UHDB
Medicines Policy (e.g. IV medicines, chemotherapy) or department/specialty
practice (e.g. Paediatrics).



If so, the same two registered practitioners should be involved throughout the
whole process.



The independent check should be free from influence or authority of the
practitioner preparing and administering the medicine.



Perform calculations separately and avoid leading statements or questions.

Check the Drug, Dose & Route are appropriate for this patient at this time


Be able to read and understand the prescription without any doubts.



Read the patient’s notes, prescription and relevant protocols/guidelines to
identify any special instructions, investigations [including abnormal blood test
results] baseline parameters such as weight, or issues for which you need to
seek advice.



Be aware of the drug’s side effects, contra-indications, method of preparation
and any special precautions necessary by referring to approved reference
sources such as Medusa Injectable Guide, UHDB monographs/guidelines or the
manufacturer’s summary of product characteristics.



Do not assume that any sterile fluid or any amount of diluent can be used.
If still in doubt, contact pharmacy.



Be certain that the dosage and method of administration are correct, appropriate
for the intended treatment against the patient’s current health status and
concurrent medication.

Instructions for Preparation


Wash hands before preparation and wear appropriate PPE.



Check the expiry dates of all drugs, diluents and fluids.
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Check for faults and contamination in vials, ampoules, syringes, needles,
infusion containers, and any other administration equipment.



Prepare the drug with the utmost attention to aseptic non touch technique
(ANTT)



Label the drug as per Medicines Policy.



Ensure that the infusion line, if required, is appropriate for the drug to be
given. Check the line is labelled, within expiry and that it is patent.



Inspect the site of injection for signs of infection, leakage, thrombophlebitis,
swelling, irritation and extravasation.

Administration of Intravenous Medicine


Right Patient - Positive Patient Identification (follow policy as per Koha)
o Confirm Correct Patient by asking them/carer to state their full name
and DOB and checking this against their wrist band.
o The patient’s ID should then be confirmed against the prescription
o Check any label on the product matches your identified patient



Confirm allergy status, by asking patient and checking against ID Band and
prescription (paper or electronic)



Right Drug, Dose, Route, Time: Follow the prescription and any other
relevant instructions with utmost accuracy.



Do not give drugs with visible particulate matter in them.



Explain procedure to patient/parent/carer within own limitations answering
questions that arise.



Administer drugs at the correct rate using appropriate delivery systems and
aseptic non touch technique (ANTT)
o If using an infusion device, all device settings must be independently
second checked at the patients bed-side (or patient’s location)
o Any setting changes, at any time, must be independently second
checked. E.g. change of Volume To Be Infused (VTBI) or rate titration



Commence/Administer the medication via the prescribed route, witnessed by
both practitioners if requires second check



Document on the appropriate prescription (with second signature if required),
once the medication has been administered (or commenced for infusions)



Where controlled drip rate or mechanical delivery systems are being used, it
is important to monitor that the medicine continues to be delivered at the
correct rate.
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Where continuous infusions are in progress, it is necessary to document this
regular assessment.



Check patency of IV lines during and after administration.

After Administration


If used flush the giving set to ensure that full dose is administered.



Is insitu flush the needle free access device with 5ml Sodium Chloride 0.9%
in a 10ml syringe (or glucose 5% for saline incompatible drugs) or a
5/10ml prefilled syringe. The needle free access device must be ‘locked’ i.e.
the in line clamp applied under positive pressure.



Dispose of any materials used according to the hospital waste disposal policy.



Observe, report and record any abnormality at the injection site or in the
patient’s condition



Where appropriate, document the effect of the medication in the patient’s
records/case-notes.

For more detailed information on the specific process for
administration of Bolus, Intermittent or Continuous
infusions please refer to the Royal Marsden Manual on
Clinical Procedures accessible via the Trust Intranet
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Cannula Insertion Record RDH Sites
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Cannula insertion Record – QHB Sites
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Visual Infusion Phlebitis Score

Appendix G
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Common infusion suitable for Gravity Administration

Appendix H

Therapies Suitable for administration via
Gravity Infusion (Adults areas only)*
(* It may still be necessary to administer these infusions using a medical
device if the patient’s condition dictates. If in doubt, seek advice from the
Prescriber and/or Senior Medic in charge of the patient’s care)






















Benzylpenicillin
Blood Products
Cefuroxime
Co-amoxiclav
Compound Sodium Lactate Solution (Hartmann’s Solution)
Flucloxacillin
Gelofusine
Gentamicin (should be given over an hour)
Glucose 5%
Metronidazole
Vitamins B&C IVHP
Paracetamol
Sodium Chloride 0.18% & Glucose 4%
Sodium Chloride 0.18% & Glucose 4% with 20mmol/litre
Potassium Chloride**
Sodium Chloride 0.18% & Glucose 4% with 40mmol/litre
Potassium Chloride**
Sodium Chloride 0.9%
Sodium Chloride 0.9% with 20mmol/litre Potassium
Chloride**
Sodium Chloride 0.9% with 40mmol/litre Potassium
Chloride**

** for infusions with more than 40mmol of Potassium a pump
should be used

Suitable for printing to guide individual patient management but not for storage Review Due: Dec 2023
Page 45 of 48

Reference no.: CG-T/2004/006

Appendix I

Vesicant Drugs and Solutions reported to cause Extravasation Injury*
(* This list is not exhaustive; there are many more vesicant
substances. If in doubt, seek advice from Pharmacy)
Vinca Alkaloids
Only used in chemo
areas

Vesicant Drugs

Only used in chemo
areas

Extreme pH,
osmolarity, or
toxic excipients

Commonly used within
clinical areas

Exfoliant or
irritant Drugs

Only used in chemo
areas










































Vinblastine
Vincristine
Vindesine
Vinorelbine
Amsacrine
Bendamustine
Hydrochloride
Carmustine
Dacarbazine
Dactinomycin
Daunorubicin
Doxorubicin
Epirubicin
Aciclovir
Allopurinol
Aminophylline
Amiodarone
Amphotericin
Calcium chloride
Calcium gluconate
Ciprofloxacin
Clarithromycin
Co-trimoxazole
Diazepam
Erythromycin
Etomidate
Foscarnet
Ganciclovir
Aclarubicin
Arsenic Trioxide
Busulphan
Carboplatin
Cisplatin
Cloretazine
Daunorubicin (liposomal)
Docetaxel
Doxorubicin (liposomal)
Etoposide
Etoposide phosphate
Floxuridine
































Idarubicin
Mitomycin
Mustine
Paclitaxel
Plicamycin
Streptozcin
Treosulphan

Hypertonic glucose (10%
or greater)
Hypertonic saline (1.8%
or greater)
Magnesium sulphate
Mannitol
Methohexitone
Methylene blue
Parenteral nutrition
Phenytoin
Potassium chloride
(>40mmol per litre)
Sodium bicarbonate
Thiopentone
Vancomycin
X-ray contrast media
Fluorouracil
Irinotecan
Methotrexate
Mitoxantrone
Oxaliplatin
Raltitrexed
Teniposide
Topotecan
Trastuzumab
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Vascular
Regulators








Neutral Drugs







Only used in chemo
areas







Adrenaline
Alprostadil
Dobutamine
Dopamine
Epoprostenol
Noradrenaline
Aldesleukin
Asparaginase
Bleomycin
Bortezomib
Cladribine
Clofarabine
Cyclophosphamide
Cytarabine
Fludarabine
Gemcitabine










Ifosfamide
Interferons
Melphalan
Monoclonal antibodies
Nelarabine
Pemetrexed
Pentostatin
Thiotepa
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