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Total UK healthcare expenditure as % of GDP



Public Health Scotland 2024



NHS spending as a percentage of GDP 1960-2014

Source: Appleby, King’s Fund, 2013

Studies investigating drivers of past increases 

in expenditure: Newhouse 1992, Cutler 1995 

and Smith et al 2009





 Life expectancy, people living longer 

 by 2035 over 85’s increase from 2% to 5% of population

 Technology and scientific advances, emergence of new 
treatments and drugs

 Patient expectation, less deferential more demanding-  
extrovertocracy (David Jones)

 Political consumerism

 Healthcare as a commodity

 ‘Free’ no constraints, no financial disincentive to seek care

 Heavy reliance on labour, staff cost run over inflation

 Building infra-structure run over inflation

 Compliance (CQC England/Care Inspectorate Scotland)

 Negligence

What fuels healthcare 

inflation?



Healthcare expenditure

 Is more expenditure a good thing?

 Does it work? 

 Is population health improved?

 Are there more important things to spend money on?

 Education, social security, tax cuts, etc
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What is economics?



What is economics?

“Economics is a science which studies human 

behaviour as a relationship between ends and scarce 

means which have alternative uses.”

Lionel Robbins,LSE,1932

 = the science of choice



Why do we need to choose?

 Resource are finite 

 We choose how to 

allocate our resources to 

maximise happiness

 Sacrifice necessary – 

benefit foregone

 SCARCITY

 UTILITY

 OPPORTUNITY 

COST



Opportunity cost

?SCARSE 

RESOURCE

= UTILITY

= OPPORTUNITY COST



Opportunity cost - healthcare

?



Opportunity cost - healthcare

?
Opportunity cost not identifiable

Need a measurement of value 

to inform funding decisions



Why should clinicians care?

 Duty to individual patient

 Duty to society?

Expertise?

 Reimbursement decisions are made at a higher level…

 Guidelines / policy makers



Perspectives on healthcare expenditure

Tools of the trade from health economics



Opportunity cost!

=
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Opportunity cost!

=



Acceptable opportunity cost?

 Health economics

 Measuring opportunity cost

 Valuing healthcare

 Cost-effectiveness analysis

 = cost-effectiveness threshold

 (=willingness to pay threshold)

 Health economists don’t set the threshold!
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Health care

expenditures 

Opportunity cost and cost 

effectiveness analysis

Budget

Opportunity cost

New opp cost
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for the same 
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= Opportunity cost



The cost effectiveness threshold

 The cost effectiveness threshold is the maximum 

amount the health service will pay per unit of health 

gained.

 It represents the maximum opportunity cost consistent 

with improving population health by introducing a new 

intervention.



0 Health care

expenditures 

Opportunity cost and cost 

effectiveness analysis

Budget

Cost-

effectiveness

Threshold

•Clinical efficacy

•Patient advocacy

•Media portrayal

•Political issues

•Clinical fees

•Pharma profit

•Healthcare cost
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Cost-effectiveness analysis

 Budget = £100,000

 Option 1

 New asthma inhaler = £50

 Can treat 2,000 children

 Will prevent 10 hospital admissions

 Cost per admission prevented = £10,000

 Option 2

 New antihistamine medication = £100 per course

 Can treat 1,000 children

 Will prevent 20 hospital admissions

 Cost per admission prevented = £5,000



Cost-effectiveness analysis

 Budget = £100,000

 Option 2

 New antihistamine medication = £100 per course

 Can treat 1,000 children

 Will prevent 20 hospital admissions

 Cost per admission prevented = £5,000

 Option 3

 New pain killer = £10 per course

 Can treat 10,000 back pain sufferers

 Will prevent 5,000 days stuck on a sofa

 Cost per sofa-day prevented = £20



Measuring health

 Length of life  (= Life years)

 Quality of life  (QoL weight [utility]) 

 1 = full health

 0 = death



QALY calculation

QALYs = LYs x QoL weight

e.g.

  10 LYs

  QoL weight = 0.8 

10 x 0.8 = 8 QALYs



Measurement of cost-effectiveness

 ICER   (Incremental Cost-effectiveness Ratio) 

 new intervention vs standard care

Additional costs       :     Additional health benefit

ICER =
(𝐶1 − 𝐶0)

(𝐸1 − 𝐸0)



Some ICERs

 Cost per QALY less than £3,000

 Neurosurgery for benign brain tumours

 Laser treatment for diabetic retinopathy 

 Folic acid fortification of cereal grain products 

 Cost per QALY £3,000 to £30,000

 CABG for left main vessel disease

 Neonatal ITU for very low birth weight 

 Haemodialysis

 Cost per QALY  £30,000

 Anticholinesterases in mild AD

 New drugs for Renal Cell Cancer

 More harm than good

 Antiarrhythmics after MI 

 PSA Screening
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Who are the decision makers?

 Scotland

 Regional Health Boards (14)

 Scottish Government

 Healthcare Improvement Scotland



Scottish system

 Medicines and Healthcare Products Regulatory Agency (MHRA)

 NHS Scotland

 Health Care Improvement Scotland (HIS)

◼ Scottish Medicines Committee (licensed indications)

◼ New Drugs Committee

◼ Appraisal Committee

◼ PACE

◼ National Cancer Medicines Advisory Group (NCMAG)

◼ Scottish Health Technologies Group (SHTG)

◼ Scottish Intercollegiate Guidelines Network (SIGN)



Scottish system

 Health Board (NHS Lothian and SCAN)

 Joint Regional Formulary (via FAF)

 Area Drugs and Therapeutics Committee (ADTC)

 Cancer Medicines Management Committee MMC

 Peer Approved Clinical System (PACS, ex-IPTR) 

 Early Access to Medicines Schemes (EAMS)



NHS England



NICE

 Started in 1999

 Objective to end the postcode lottery

 Reduce inequality (inequity?)



• Provide guidance on selected health 

technologies

- Pharmaceuticals

- Medical devices

• Considers the evidence on health benefits and 

costs

-  Impact on quality of life

-  Effects on mortality

-  Associated costs, particularly on costs to     

   the NHS and personal social services

• Department of Health direction to NHS to 

make funding and resources available within 3 

months

NICE Technology appraisal



NICE Technology Appraisal

 Deliberative value assessment

 expert clinical opinion

 public/patient opinion

 expert statistical opinion

 expert health economic opinion

 industry / economy considerations

 safety

 efficacy

 cost-effectiveness
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Global demand for NICE’s expertise



NICE and politics







Test case 2006

 New expensive drugs for advanced kidney cancer

 Sunitinib

 Bevacizumab

 Everolimus

 Control cancer for an extra 6 months

 ICER ~ £50,000 per QALY

→ REJECT



Test case 2006

Mother of two Nikki Phelps 

fought the NHS decision to deny 

her the life prolonging drug 

sunitinib



Rule changes

 Special situations

 End of life

 Burden of disease

 Small patient population (orphan drugs)

 Unmet need

 Particularly innovative technology

Kidney cancer drugs approved



2010 – The Cancer Drugs Fund

 £200 million per year until 2014

 In 2012 – overspent £280m

 By 2015 – annual budget £340m

 2015 – 25 drugs dropped from fund

 2016 – CDF 2.0  Access with Evidence Development



PROLIFERATION OF NEW 

TECHNOLOGIES

FDA DRUG 

APPROVALS

Scott, E.C., Baines, A.C., Gong, Y., Moore Jr, R., Pamuk, G.E., Saber, H., 

Subedee, A., Thompson, M.D., Xiao, W., Pazdur, R. and Rao, V.A., 2023. 

Trends in the approval of cancer therapies by the FDA in the twenty-first 

century. Nature Reviews Drug Discovery, 22(8), pp.625-640.



NICE Severity Weight
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Getting the ICER from the evidence

Evidence from clinical trials



Example:

Trastuzumab for early breast cancer

 Registration trial (HERA) reported in 2005

Piccart-Gebhart. NEJM 2005, 353:1659-1672



Efficacy

Primary endpoint  = disease free survival



Cost-effectiveness?
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Disease-free survival
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2 year DFS → lifetime QALY

1. Extrapolate DFS over 50 years

2. → Overall survival (control)

3. → Overall survival (treatment)

4. → QALYs

5. Costs

 Short term costs

 Long term costs
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Monte Carlo Simulation
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Morris, M., et al. 2020. 

Journal of Cancer 

Policy, 25, p.100233.

= Clinical care pathwayDecision 

Model
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Is Trastuzumab Cost-effective?

 2006 estimate accepted by NICE:

 ICER = £18,500 per QALY (threshold £20 – 30k)

90% CI   £12,250   -   >£50,000

 2011 update* :

 ICER = £25,803 per QALY

90% CI   £15,000   -   £59,000

  

*Hall et al. Pharmacoeconomics 2011 29(5);415-432



Irrelevance of inference

 Probability cost-effective =  56%  

      (threshold £30,000 per QALY)

 Is this certain enough?

 Probability no trastuzumab cost-effective = 44%

 Probability trastuzumab cost-effective = 56%

 Optimal decision?

 Adopt trastuzumab and do more research
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Is Trastuzumab Cost-effective?

 2006 estimate accepted by NICE:

 ICER = £18,500 per QALY (threshold £20 – 30k)

90% CI   £12,250   -   >£50,000

 2011 update* :

 ICER = £25,803 per QALY

90% CI   £15,000   -   £59,000

  

*Hall et al. Pharmacoeconomics 2011 29(5);415-432



Example:

Early HER2 +ve breast cancer



Advanced cancer

Pancreatic cancer Erlotinib (Tarceva)



HR 0.82

95% CI 0.69 to 0.99

p=0.038 

Erlotinib for advanced pancreatic cancer

= success!

→ positive 

licensing 

decision

Advanced cancer  Overall survival



 Reimbursement decision?

Erlotinib for advanced pancreatic cancer

Advanced cancer  Overall survival



HR 0.82

95% CI 0.69 to 0.99

p=0.038 

Erlotinib for advanced pancreatic cancer

Median survival = 

6.24 months vs.

5.91 months

increase in median survival 

=11 days

Advanced cancer  Overall survival



 mean incremental LY per patient = 0.037

 Cost

 incremental drug costs = £4000 (mean 3.75 months)

 incremental side effect costs = £400

 ICER = £4400/0.037 

   = £118,919 per LY gained

Erlotinib for advanced pancreatic cancer

Advanced cancer  Overall survival



   QoL  /  cost per QALY ??

Erlotinib for advanced pancreatic cancer

Advanced cancer  Overall survival



Advanced cancer  Overall survival

  

Erlotinib for advanced pancreatic cancer – age distribution
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Erlotinib – NICE decision

 £118,919 per LY gained

 £ ??.??  per QALY gained

 wrong patient population

→ rejected



Remember opportunity cost?



Summary

 Rising healthcare costs

 Fixed budget

 Efficient resource allocation is key

 OPPORUNITY COST

 Cost-effectiveness analysis is a tool for improved 

healthcare

 Need better evidence for cost-effectiveness
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