
Seven pharmacists (six early-career), engaged with at least six 
learning elements and were invited to complete the post course 
evaluation. 

At program  conclusion, 100% reported increased confidence with 71% (n=5) 
stating they were ‘very confident’. 
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All participants rated the multimodal methods for content 
delivery as ‘very good’ or ‘excellent’, with face-to-face tutorials 
the preferred method. Overall, the program was rated as highly
relevant to practice (4.8/5). 

Most useful learning elements 
(all scoring 5/5)

‘Much more aware of what to look 
for when reviewing orders, now 
easily and quickly review orders as 
part of normal practice compared to 
often forgetting they were there’

- PARTICIPANT 1

‘I would avoid reviewing IVF 
orders as I was unsure of how 
to review them. Now I do not 
avoid them’ - PARTICIPANT 2

‘Now routinely check IVF 
orders, have been able to 
make interventions for 
inappropriate orders’

- PARTICIPANT 3
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Enhancing pharmacist knowledge and confidence 
with intravenous fluids: Intervention through education

Principles of IV fluid 
prescribing 

• Normal anatomy and physiology: the fluid compartments 
• Fluid balance (intake and output) in health 
• Water and intra/extra-cellular electrolyte regulation 
• Pathophysiological effects on fluid balance
• Clinical approach to assessing IV fluid needs 
• Properties and composition of IV fluids (including crystalloid vs colloid, osmolality) 
• Complications of IV fluid treatment
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Background
Intravenous (IV) fluid therapy is commonly prescribed in hospitals. Problems arising from inappropriate IV 
fluid therapy can increase morbidity and prolong hospital stays. ¹ Despite this, many clinical pharmacists 
lack confidence when reviewing and monitoring IV fluids² and as a result, often avoid these orders when 
conducting a clinical review.

In order to comprehensively review hospitalised patients, clinical pharmacists require 
the knowledge, skills and confidence to critically review all prescribed therapies. A learning 
program that specifically focused on IV fluid therapy for clinical pharmacists was successfully 
developed and delivered and therefore should be considered for inclusion in undergraduate 
and early-career education programs. 
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Learning Element Course Content

Assessment and 
monitoring of patients 
receiving IV fluids

• Clinical assessment of hydration  
• Interpretation of observation and monitoring charts 
• Interpretation of laboratory data

Maintenance 
hydration 

• Indications for IV fluids – maintenance hydration 
• IV fluid selection for maintenance hydration 
• Infusion rates and volumes for maintenance hydration 
• When to cease IV fluids for maintenance hydration 

Replacement of existing  
deficits or ongoing losses 
and fluid redistribution

Fluid resuscitation 

• Indications for IV fluids – resuscitation (particularly septic shock)
• IV fluid selection for resuscitation, including review of current controversies 
• Infusion rates and volumes for fluid resuscitation (including boluses) 
• Review of methods available to assess fluid responsiveness, and ongoing need 
    for fluid resuscitation 
• Impact on cardiac output, preload and afterload of IV fluid resuscitation

Intravenous access 
and equipment for 
IV fluid administration 

• Central versus peripheral access and devices (including intraosseous) 
• Burettes, in-line filters, y-site, taps 
• Bolus versus continuous infusion administration and rates 
• ‘Drug and flush’, TKVO, flushes and line locks
• Smart infusion pumps (including physical check of bag/syringe and pump 
    settings against IV order), pressure settings, VTBI 
• Management of occluded central lines 
• Assessment and management of drug-fluid compatibility/incompatibility 
• Visual Infusion Phlebitis (VIP) scoring 
• User-applied labelling of injectable medicines, fluids and lines standard 
• Line change protocol 
• Clinical pharmacist checklist for IV fluids review 

Paediatric IV fluid 
therapy principles 

• Indications for IV fluids – maintenance hydration, replacement of
    losses, resuscitation
• Appropriate IV fluid compositions for children 
• Inappropriate IV fluid compositions for children 
• Calculating IV fluid therapy rates and volumes for children 
• Risks of overhydration in children 
• Hydration assessment and monitoring for children receiving IV fluids  

• Indications for IV fluids – replacement and redistribution  
• IV fluid selection for replacement and redistribution 
• Infusion rates and volumes for replacement and redistribution 
• Electrolyte composition of losses from various sites (e.g. stoma) 

Table 1: IV Fluid Therapy Learning Program Elements.

Action

All pharmacists employed by the health service were invited to participate in the program which ran 
throughout 2018. 

A comprehensive IV fluid therapy learning program for pharmacists was developed by two senior clinical 
pharmacists at a regional health service in Victoria. The learning program focused on seven elements of 
IV fluid therapy as outlined in Table 1.

Multimodal strategies were used to deliver the course content including:

Face-to-face tutorials, led by senior pharmacists for each 
learning element.

Development of a ‘community of learners’ where participants 
were encouraged to present IV fluid case examples from 
recent practice for shared learning.

Pre-reading provided in the form of written course materials 
for each learning element.

Invited guest speakers from the multidisciplinary team 
including Director of Paediatrics, ICU Clinical Nurse 
Educator and Senior Stomal Therapist.

Evaluation

All participants reported positive practice change with respect 
to increased clinical review of IV fluid therapy orders at program 
conclusion.

Implications

18 of 28 (64%) staff pharmacists accessed at least one 
element of the program, including all early-career pharmacists 
(n=8).

‘Charts now make 
more sense to me 
when reviewing’

- PARTICIPANT 4References

Participant confidence clinically reviewing 
IV fluid therapy orders pre and post 
learning program:

Prior to commencement of the learning program, 
71% (n=5) reported they were ‘not at all confident’ clinically reviewing
IV fluid therapy orders. 


