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Introduction
Steno-occlusive lower limb peripheral artery disease (PAD) is a major health problem 
and the main cause of lower-limb amputations worldwide.1 An estimated 236 million 
people have PAD worldwide.2 In the United Kingdom (UK), PAD affects 20% of 
people older than 60 years.3 Those with symptomatic PAD typically present with 
intermittent claudication or chronic limb-threatening ischaemia (CLTI).4 In many 
patients, care costs rise dramatically after a diagnosis of PAD due to the need for 
multiple hospital follow-up visits and lower-limb procedures or other cardiovascular 
events. 
The budget impact of offering limb-salvage procedures instead of major lower-limb 
amputation as the primary procedure to treat chronic limb-threatening ischaemia 
(CLTI) is not well modelled. This study assessed the financial effects to the National 
Health Service (NHS) of making such changes.

Methodology
A budget impact model was developed. Model costs and rates of procedures 
were calculated from an NHS dataset of 1.6 million patients. The study population 
comprised patients in the UK National Vascular Registry (NVR) who underwent 
primary surgical procedures for CLTI in England and Wales in 2019–2021. 
Two scenarios were tested: averaged rates of major lower-limb amputation, 
angioplasty, bypass surgery, or arterial endarterectomy set at 8%, 51%, 19%, and 
22%, respectively (current scenario); and, based on best unit performances in the 
UK NVR, rates of 3%, 57%, 23%, and 17%, respectively (hypothetical scenario). 
The primary outcome was the net budget impact on selected care costs to the NHS 
over one year after the index procedure.
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Abstract 
A budget impact using NHS Data for 1.6m patients, of offering limb-salvage 
procedures instead of major lower-limb amputation as the primary procedure to treat 
chronic limb-threatening ischaemia. This model demonstrated substantial savings 
for the NHS without major cost increases. The net budget impact was influenced 
most by costs associated with index procedures and subsequent CTLI-related major 
lower-limb amputation.

Results
For 16,025 index procedures, total care cost over one year in the current scenario was £206,716,040. 
In the hypothetical scenario, costs would be reduced for index procedures (–£8,486,283), major 
cardiovascular events (–£324,921), and community care (–£537,240) and increased for subsequent CLTI-
related surgery (£993,243). Therefore, the net saving to the NHS would be £8,173,949. 

Sensitivity analysis
In the deterministic sensitivity analysis, the model was found to be robust in predictions irrespective of 
individual parameter uncertainty (Figure 3). The top parameters identified confirmed that the net budget 
impact was influenced most by costs associated with index procedures and subsequent CTLI-related 
major lower-limb amputation.

Conclusion
A shift away from primary major lower-limb amputation towards revascularisation could lead to substantial 
savings for the NHS without major cost increases later in the care pathway, indicating that care decisions 
taken in hospitals have wider benefits.

Limitations
Hospitals in Scotland and Northern Ireland are encouraged to provide data, reporting is not mandatory, 
and they are submitted to a much lesser degree therefore the model is not representative of UK. There 
may also be regional differences in health care utilisation in the region of Kent from which the dataset was 
retrieved. Deterministic sensitivity analysis suggests that uncertainty does not impact the study’s findings.

8%, 1,605

51%, 10,440

19%, 3,979
22%, 4,598

3%, 618

57%, 11,755

23%, 4,743

17%, 3,505

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

Major lower-limb amputation Angioplasty Bypass Arterial endarterectomy

Nu
m

be
r 

of
 p

ro
ce

du
re

s

Type of surgery

Current scenario Hyopthetical scenario

-£8,486,283

£993,243

£34,235

-£537,240

£81,194

-£324,921

£43,049

-£8,173,949

-£10,000,000

-£8,000,000

-£6,000,000

-£4,000,000

-£2,000,000

£0

£2,000,000

Index procedure Subsequent PAD/CLTI procedures Primary care appointments

Community appointments Outpatient appointments Major cardiovascular events

Antithrombotic therapy Total net budget impact

-£19,000,000 -£17,000,000 -£15,000,000 -£13,000,000 -£11,000,000 -£9,000,000 -£7,000,000 -£5,000,000

Bypass index procedure cost

Major cardiovascular event unit cost - following angioplasty

Arterial endarterectomy index procedure cost

Subsequent procedure unit cost - amputation following
amputation

Major cardiovascular event unit cost - following amputation

NVR proportion index procedures - lower limb amputation

Annual lower limb amputation reported to NVR

NVR case ascertainment rate - lower limb amputation

Angioplasty index procedure cost

Lower limb amputation index procedure cost

Net budget impact

Pa
ra

m
et

er

Lower input value Upper input value

References
1. Meffen A, Pepper CJ, Sayers RD, Gray LJ. Epidemiology of major lower limb amputation 
using routinely collected electronic health data in the UK: a systematic review protocol. BMJ 
Open. 2020 Jun 1;10(6):e037053. 
2. Song X, Soghier L, Floyd TT, Harris TR, Short BL, DeBiasi RL. Reassessing the need for 
active surveillance of extended-spectrum beta-lactamase–producing Enterobacteriaceae in the 
neonatal intensive care population. Infect Control Hosp Epidemiol. 2018 Dec;39(12):1436–41. 
3. National Institute for Health and Care Excellence. Health and social care directorate quality 
standards and indicators briefing paper: Peripheral arterial disease - lower limb peripheral 
arterial disease in adults aged 18 years and over [Internet]. NICE; 2013 [cited 2023 Sep 13]. 
Available from: www.nice.org.uk/guidance/qs52/documents/peripheral-arterial-disease-briefing-
paper2
4. Criqui MH, Matsushita K, Aboyans V, Hess CN, Hicks CW, Kwan TW, et al. Lower Extremity 
Peripheral Artery Disease: Contemporary Epidemiology, Management Gaps, and Future 
Directions: A Scientific Statement From the American Heart Association. Circulation. 2021 Aug 
31;144(9):e171–91. 

Figure 3 Ten strongest causes of variable uncertainty in the deterministic sensitivity analysis

Figure 1 Numbers and proportions of index procedures by type in the current and 
hypothetical scenarios

Figure 2 Annual incremental changes in cost in the hypothetical scenario


