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Back To Basics - Intravenous antibiotic administration by bolus rather than infusion offers both cost and carbon savings across the NHS
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Problem: The NHS has an increasing chronic care burden and must conform to the NHS carbon reduction strategy in a time of relative funding reduction. Procurement forms a significant component of the NHS budget and 60% of the NHS carbon footprint. This rises to 72% for renal services where equipment and pharmaceutical use is high. 

Purpose: To determine if savings are possible at the Queen Margaret Hospital (QMH) renal unit, which administers all intravenous (IV) antibiotics via infusion, by substituting IV bolus administration for all antibiotics suitable to this method of administration.

Design: QMH has 24 in-patient beds, 20 dialysis stations and serves a population of 350,000. A retrospective analysis of antibiotic use, cost and carbon emissions was performed based on pharmacy records over a one-year period (October 2009–September 2010). Savings were calculated assuming a similar pattern of antibiotic use, price and nursing staff time, but assuming infusion is replaced by bolus administration.

Findings: 13 antibiotics were identified as suitable for bolus administration. Antibiotics requiring infusion were excluded from the analysis leaving a total of 6,175 doses infused. Excluding drug costs, infusion via an infusion pump cost £1.96 per administration (pump administration set, £1.38; 50-100mls sodium chloride or dextrose bag, £0.35; 20ml syringe, £0.09; 21G needle x2, £0.04; Alcowipes x2, £0.01) verses £0.22 for bolus administration (10ml syringe, £0.12; 10ml sodium chloride, £0.045; 21G needle x2, £0.04; Alcowipes x2, £0.01). Infusions using pharmaceutical company pre-prepared mini-bags required only the administration set and totalled 1172. The total cost, including mini-bags was £11,158.18. Assuming identical antibiotic use the predicted annual cost saving was £9,830.56 (88.1%). Additional benefits are gained by reducing the volume of fluid administered in the context of renal failure, more efficient use of nursing time and increased nurse-patient contact and IV cannula observation. Savings from reduced disposal by incineration are estimated at £151 annually assuming a cost of £400 per tonne. Carbon emissions saved during manufacture, transport (5,855 KgCO2e) and disposal (680 Kg CO2e) of the unused plastic from bags and giving sets is estimated at 6,500 KgCO2e. In addition to consumables, where bolus administration of an antibiotic is safe, further annual drug cost savings of £7065.33 could be made by purchasing vials for bolus administration rather than pre-prepared mini-bags for infusion. 

Conclusion and Relevance: Systematic analysis of clinical processes can identify non-essential consumables and provide opportunities to lean treatment pathways that will have a high impact when applied to renal services and deliver both cost and carbon savings. Assuming 10% of UK renal units are similar to QMH in terms of antibiotic usage and administration and using UK prevalent haemodialysis patients to represent unit activity (20,972 patients in the UK on 31st December 2008, UK Renal Registry data), then UK potential savings would be in the order of £2 million and 1.3 million KgCO2e. Savings could be amplified if IV bolus administration was adopted as standard practice across NHS specialties and for all IV drugs suitable for this route of administration.
