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Background 

Professor Carlos Scheinkestel, Executive Director, Quality, Safety and Patient Experience has requested CCE provide a 
review of the evidence on IV packs. The focus of the review investigated whether single versus multi-use IV packs 
impacted infection rates.  

Currently, when a pack is opened in preparation for an IV insertion and the inserter realizes they need to access a 
different cannula or other piece of IV equipment then the pack needs to be discarded and a new one opened. 

The purpose of this is review is to better understand the reusability of IV pack/trolley and the impact on infection rates as 
outlined in the scenario above.  

Objective 

To identify whether single use IV packs/trolleys compared to multi-use packs/trolleys are associated with an increased 
infection rate. 

Search strategy 

Scientific and grey literature databases were searched to identify both synthesised and primary evidence on IV 
packs/trolleys. Articles were screened and selected according to the inclusion/exclusion criteria in Table 1. (In Appendix 
A1) Only articles published in English were considered. 

Results 

Following an extensive search of peer reviewed and grey literature databases we did not identify any evidence that 
reported whether single versus multi-use IV packs impacted infection rates.  

One grey literature report 1 (and subsequently published study2) addressed clinical systems in relation to IV cannulation 

packs1 but did not report impact on infection rates.  

The report as it relates to IV cannulation1 was based on research carried out in three organizations in the United 

Kingdom by the Health Foundation1. The aim of the research was to understand the extent to which important clinical 

systems and processes fail, and the potential these failings have to harm patients. The results of this study identified the 

variation across healthcare in the reliability of the key systems and processes described below: 

 Availability of information when making clinical decision 

 Prescribing 

 Handover 

 Availability of equipment in operating theatres 

 Availability of equipment for inserting intravenous lines. 

The Availability of equipment for inserting intravenous lines is of interest to this report. The aim of the Health 
Foundations report1 included: 

 To create a process map and describe how equipment is supplied and made available to the relevant clinical areas. 

 To measure the reliability of the correct equipment being available for insertion and care of peripheral IV lines. 

 To explore the systems factors involved in providing the correct equipment required for safe insertion of IV lines. 

 To make recommendations for improving the reliability of processes of ensuring availability of equipment for 
insertion of IV lines. 

The results outlined aspects about IV cannulation procedure; IV equipment related incidents and staff feedback about IV 

cannulation issues.  
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These details describe clinical practice associated with cannulation packs which may be of value for Monash health 

teams: 

 Organization 1 Organization 2 Organization 3 

IV cannulation 
procedure 

Prepared packs were 
used that included a 
single cannula. 
Disposable tourniquets 
were used 

Cannulation packs were 
available but did not 
contain the cannula. 
These were situated in a 
trolley containing extra 
equipment. Disposable 
tourniquets were 
routinely used as the use 
of reusable tourniquets 
were banned. 

No prepacks were 
available and all 
equipment was provided 
separately.  
Disposable tourniquets 
were generally available 
but not mandatory 

IV equipment related 
incidents identified in 
an audit 

All incidents related to 
availability of cannulae, 
tourniquets and sharps 
bins. 

Problems related to 
availability of skin 
preparation and correct 
dressings 

Problems with 
availability of cannulae 
and sharps bins and 
difficulty with skin 
preparation and 
dressings 

Summary of staff 
feedback relevant to 
the review question  

Work environment:  
The design of the cannulation packs was noted by some to have a potentially 
negative effect on their use. (The pack was folded and the contents not visible 
until unfolded). 
Management and design of the storage of equipment was also a concern for 
many staff and can be considered in three areas: 
– Ordering and supply of equipment via the store room. 
– Design of the store room. 
– Use of satellite storage or mobile storage units. 
Use of satellite storage or mobile storage unit: 
Satellite and mobile storage units were reported to be very helpful. However, 
these storage units have to be constantly replenished to be fully useful. 
Staffing levels: Activities for replenishing stock and storage units are dependent 
on the staffing levels. 
Team factors: On the wards, staff work both in teams and with other teams of 
staff e.g. nurses, doctors and procurement officers. If the team is not 
functioning properly, then this may influence the availability of equipment. 
Availability of equipment: When sharp bins are full, they are sometimes not 
replaced. 

Full details of this study’s findings are included Appendix A3-5 
 
In summary, the findings of this study indicated that there is no peer-reviewed literature which assesses the reliability of 
systems that deliver the appropriate equipment for peripheral cannulation, nor about whether achieving the care bundle 
reduces infection rates. This work provides initial evidence of where failures are occurring and potential areas where 
improvement could be focused. In particular, Chapter 8 in this report highlights the many human factors related to the 
supply chain in intravenous cannulation 
 
The report1 recommended that: 

 Standardised packs were used but with a variety of cannulae available as well as back-up supplies. The design 
of packs needs to be such that they contain the necessary equipment allowing for individual variation without 
wastage. 

 A basic pack of equipment in a trolley that also contains sharps disposal and extras (different sized cannulae) 
that is taken to the patient and then returned to a restocking point may resolve many of these issues. 

 

Equipment required for insertion of IV PICC lines 

The equipment needed for the safe insertion of a peripheral line was identified using the High Impact Intervention 

guidelines 3 created by the UK Department of Health. According to these guidelines 3, the risk of infection is reduced 

when all elements within the care bundle are performed every time and for every patient.  

Equipment required for insertion of IV PICC lines includes 4: 

 Hand hygiene facilities (hand washing facilities or alcohol gel)  

 Dressing/IV trolley with sharps container and waste bag  

 Dressing pack  

 Personal protection (usually sterile gloves alone but when indicated may include apron, goggles etc)  
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 Alcoholic chlorhexidine (e.g. 2% chlorhexidine but not restricted to this) 

 Transparent semi permeable dressing  

 Cannula (size depending on need)  

 Giving and extension set (and prescribed iv fluids)  

 Water proof protective cover  

 Syringe 10ml with 0.9% normal saline  

 Clean tourniquet (single use or reusable) 

 Fluid balance sheet  

 

Cost of inserting an IV 3 

The cost of IV catheter insertions included both labour costs and product costs. 

 Intermittent infusion: 20 minutes nursing/medical time, a cannula, a 3 way tap, a basic dressing pack, gloves, a 

syringe, transparent adhesive dressing, skin disinfection and local anaesthetic per insertion.  

 Continuous infusion: all the above costs plus the additional cost of replacing all associated lines, solutions and 

additives which are discarded when an IV catheter is changed (based on an intravenous administration set, 1 litre 

sodium chloride 0.09%) 

 

Discussion 

Despite an extensive search we were unable to identify peer-reviewed literature which assessed infection rates 
according to single use versus use of an IV pack despite an interruption.  
 
There are many human factors related to the supply chain in intravenous cannulation. The report we identified was from 
the United Kingdom and while it did consider the safety of IV cannulation from a system point of view, it did not address 
infection rates. Contextual differences in health care systems between the UK and Australia/Monash Health may impact 
the interpretation of these findings. 
 
Overall, standardised packs were used but with a variety of cannulae available and back-up supplies. The design of 
packs needs to be such that they contain the necessary equipment allowing for individual variation without wastage. The 
need for extra or different cannulae during a procedure should be taken into account when designing cannulation packs. 
The report recommended that a basic pack of IV equipment on a trolley that also contains, sharps disposal and extras is 
taken to the patient and then returned to a restocking point may be useful.  
 
Sharps disposal supply close to the place of cannulation and availability of clean tourniquets are important issues. To 
ensure reliability with respect to the availability of equipment for peripheral venous cannulation, the use of supply chain 
management principles, including the presence of feedback loops when equipment stocks are low, visual management 
so that low stocks are visible and appropriate design of packs and work areas.  
 
 Staffing issues can cause problems with restocking, particularly if restocking is seen as a particular person’s 
responsibility (or no-one) rather than a group function. 

Implications for practice 

Standardisation of the IV equipment available for PICC cannulation across the hospital can help staff become more 
familiar with the equipment used and reduce incidents that relate to staff not knowing how to use the equipment 
appropriately.  

The supply chain to ensure the correct equipment for peripheral venous cannulation should have feedback loops to 
ensure replenishment of stocks. 

Monash Health could consider collecting data on the number of times IV packs are discarded due to staff multitasking, 
lack of equipment, incorrect cannula or insertion error. 

A range of possible options occur to reduce spoilage of unused IV packs 
1. Packs to have some visibility or colour coding to indicate contents of pack in particular size of included cannula 
2. Colour coding of cannulas and a range of cannulas available on the IV trolley. 
3. Equipment is stored as locally as possible to the procedure (gloves, sharps bins, tourniquets) 
4. Designated work role(s) to have responsibility for ensuring reliable restocking. Staff who are responsible for 

cannulation may not feel responsibility for either restocking or informing the person responsible. 
5. Develop systems to inform those responsible for restocking supplies when supplies are low 
6. Signage for the ward room door or to be worn by person to say PICC placement in process, do not disturb 
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Appendix 

Table A1. Inclusion/Exclusion criteria 

Table 1. Inclusion/Exclusion criteria 
 

Population Include: All types of hospital patients  
Exclude: Community, Primary Care, Nursing Homes not with Monash Health 

Concept  Include: Patients requiring an IV inserted  
Exclude: Patients requiring an IV PICC line checked to determine if it needs to be replaced 

Setting Include: Hospitals, subacute (including residential care facilities) 
Exclude: Pre-hospital settings 

Types of evidence  Include: Peer-reviewed, grey literature (synthesised and primary)  
Exclude: All other types of information, qualitative systematic reviews  

Limits  Language: Published in English  
Date:  No date limit  

Databases Medical: Pubmed Clinical queries, Medline Ovid, Cinahl, Cochrane 
Grey Literature: Trip Database, Epistemonikos, Joanna Briggs Database, Google, AHRQ, 
Institute for Health care Improvement, Health Foundation. NICE 

Search terms Initially: IV Trolley, IV Packs, single use, waste, PICC packs, clinical systems. 
 

Study selection: Search was performed according to terms listed in Appendix. Titles and abstracts identified were exported to 

EndNote X7 (Thompson, Reuters, Carlsbad, California, USA). Papers identified were screened using inclusion and exclusion criteria 

established a priori. Searches of Library databases, Grey Literature, the internet (using Google) and guideline websites were 

screened by one reviewer in consultation with colleagues as necessary. Literature was included based on the above criteria 

 

Table A2. Database searches 

Source Results 

Cochrane 1 

Institute for healthcare improvement 1 

Google  0 

Health Foundation 0 

Joanna Briggs Database of Systematic reviews and Implementation reports 0 

Epistemonikos 0 

AHRQ 0 

Trip (including Prospero) 0 

NICE 0 

Pubmed Clinical queries 0 

Medline OVID 0 

CINAHL 0 
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Table A3 Further details of results from Health Foundation Study1 

Table 3 Cannulation procedure can vary between organizations  

IV cannulation procedure 

Organization A Prepared packs were used that included a single cannula. Disposable tourniquets were used 

Organization D Cannulation packs were available but did not contain the cannula. These were situated in a trolley 
containing extra equipment. Disposable tourniquets were routinely used as the use of reusable tourniquets 
were banned. 

Organization F No prepacks were available and all equipment was provided separately. Disposable tourniquets were 
generally available but not mandatory 

 
Table A4 IV related incidents vary between organizations 

IV equipment related incidents identified in an audit 

Organisation A All incidents related to availability of 
cannulae, tourniquets and sharps bins. 

Two incidents involving IV cannulae, an IV pack with the 
appropriate cannulae size was not available (five cases), small 
sharp bins provided were unsafe to use. Disposable tourniquets 
were not available in eight cases and staff had to use rubber 
gloves as tourniquets instead. 

Organisation D Problems related to availability of skin 
preparation and correct dressings 

Problem was resolved by replacing the missing equipment from 
another area of the department 

Organisation F Problems with availability of cannulae 
and sharps bins and difficulty with skin 
preparation and dressings 

Staff replaced a piece of equipment with an alternative, and in 
12 cases relating to sharps bins used a workaround using a bin 
in a distant location 

 

Table A5 Comments from focus groups and interviews on IV cannulation issues 

Several issues were reported: 

 Development of supply chain systems to ensure adequate stock control and availability and replenishment of full 
sharps bins would improve the reliability of availability of equipment.  

 The need for extra or different cannulae during a procedure should be taken into account when designing 
cannulation packs. Wastage can occur if the cannulation pack needs to be opened to find out the size of cannula 
included in the pack. 

 The communication along the supply chain was reported as a significant issue.  

 Storage and restocking are key issues to ensure that equipment is always accessible and available.The ability of 
those responsible for restocking to be aware of the need to restock. 

 Staffing issues can cause problems with restocking particularly if restocking is seen as a particular person’s 
responsibility (or no-one’s) rather than a group function. 

 The lack of sharps disposal bins often resulted in staff taking their sharps to another location for disposal. This 
results in a risk to staff, as transporting sharps leads to an increased risk of needle stick injuries. 

 The usage of equipment packs will be influenced by their design and way in which they are stored on the ward. 

 

Item/Factor Concern Interpretation-Staff comments 

Disposable 

tourniquets 

They were great but apparently 

they’re really expensive and the 

hospital  wouldn’t buy them’ 

 This meant that reusable tourniquets were used, which have the potential 
to be less clean 

Design of the 

cannulation 

packs 

‘potentially negative effect on 

their use:  

 

 The only thing is, sometimes when you open it up, you know the … it’s 

actually folded, so it’s just quite hard ... you can’t use it anymore, so you 

have to get a new one, a new ...’ 

Design of the 

storage of 

equipment 

Store rooms sometimes ran out 

of equipment because of delays 

from suppliers.  

 Then we’ll find out that you know it’s out of stock or they have given us 

different stuff 

Design of the 

store room  

 

Store rooms were perceived not 

to be user friendly. Staff found it 

difficult to locate equipment 

 ‘They don’t seem to be very well grouped together the things, so it can be 

very difficult to put your hands on the things you need when you need it 

most.’  

 ‘And some store people who stock up rooms will put stuff where they 

think it needs to go and a nurse may very well put it completely 

somewhere else…..’  

 ‘....…, but then night shift it’s just anywhere.’  

 ‘‘Sometimes people, if they’ve got to walk up other end, they may very 

well choose the equipment quicker but not the most ideal for the job.’  

Use of satellite reported to be very helpful for  However, these storage units have to be constantly replenished to be 
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storage or 

mobile storage 

unit:  

 

frontline  

staff 

fully useful  

 ‘It’s worse at night time to try and get things. Maybe that’s just that 

they’ve been used up during the day and not replenished. ’  

 We’ve got trolleys set up for peripheral insertion, the cannulae and 

syringes, everything, we do have a problem with it being stocked,’ ‘ 

Availability of 

equipment  

 

When sharp bins are full, they 

are sometimes not replaced.  

 

 Availability of equipment was perceived to be less reliable during, 

weekends and nights,  

 Equipment available was often not standard, brands and types may 

change and this may affect the safe insertion of IV lines.  

 ‘In terms of it affecting the patient yes the effect is obviously them having 

to do this procedure twice or thrice rather than once. So again in terms of 

familiarity and ease of usage then it’s going to be difficult for the staff.’  

Staffing levels  

 

Activities for replenishing stock 

and storage units are very 

dependent on the staffing 

levels.  

 

 Because sometimes somebody’s off sick …. then nobody goes round to 

stock and, which is why I said everybody’s trying to do everybody’s job ...’  

 I think we just need to have a little more structure around who does what. 

I think it’s great in theory, I think it’s very … to say everybody does 

everything. In reality it doesn’t work. 

Team factors  

 

On the wards, staff work both in 

teams and with other teams of 

staff. If the team is not 

functioning properly, then this 

may influence the availability of 

equipment  

 

 Staff replenishing the storage units are sometimes not aware that 

stocking up is required:  

 ‘The people that do the replenishing don’t realise how annoying it is when 

they’re not there, if that makes sense.’  

 And the doctors, especially at night time, the last thing they’re going to go 

and do is go and get some from somewhere else just so it’s stocked up, 

because their bleeper’s going off. ’  

Individual staff 

factors  

 

Staff should be knowledgeable 

about and familiar with the tasks 

they are meant to perform.  

 Some tasks are performed very rarely and this may affect the staff’s skills 

and knowledge. 

Task factors  

 

Local protocol and guidelines 

may vary from hospital to 

hospital and are not easily 

available for staff who work in 

different organisations.  

 The differences between the same task in different hospitals may not be 

clear. 

 


