Sampson and Cookson’s commentary: what is it good for?
Claxton K, Lomas J*, Longo F, Salas Ortiz A
*Corresponding author
James Lomas, Department of Economics and Related Studies, Alcuin College, University of York, York, YO10 5DD, UK. +44 (0) 1904 321464 james.lomas@york.ac.uk
Sampson and Cookson [1] question the relevance of the estimates  reported in Martin et al [2] to informing judgements about important policy questions. They suggest that the specification is too “weak” to inform policy choice, that the estimates are based on “imprecisely specified inputs and unobservable outputs” and point to unspecified structural uncertainties that are not reflected in the reported confidence intervals.  
Our purpose in this and other related work, has been to identify the causal effect on mortality, by disease area, of an exogenous but marginal change in NHS expenditure, i.e., a change in expenditure when all other relevant factors are the same and the only difference is the level of expenditure.  This can be estimated from variation in observed expenditure and observed mortality by disease area across local geographies.  As with all empirical analysis, there are potential sources of structural uncertainty that are not reflected in the reported confidence intervals. This was fully acknowledged in Martin et al.  Moreover, potential sources of structural uncertainty have been extensively examined. Our estimates are robust to alternative methods of model selection, heterogeneity of effects across different types of NHS expenditure and across the mortality distribution[2], [3].  As well as passing all relevant statistical tests, they have also been found to be robust to changes in geography [4] changes in the identification strategy [5] tests of over fitting using panel data [6] and sensitivity analysis of the validity of instruments used for identification [7], [8]. Estimates of effect by disease area are also found to be consistent with directly estimated effects on all-cause mortality [2], [3], [6].  
To restrict attention to only the estimated mortality effects would be to make an implicit and implausible assumption that health care expenditure, which has a substantial causal effect on observed mortality, has no effect on other aspects of outcome (survival and quality of life) and that expenditure in disease areas without a mortality indicator have no effects at all.  Instead, our body of work has made two explicitly stated assumptions: i) that the estimated effect on the mortality burden of disease is a good surrogate for the effects on the QALY burden of disease in those disease areas with a mortality indicator; and ii) that the estimated effect of expenditure on mortality burden of disease can be extrapolated to measures of QALY burden in disease areas without a mortality indicator. These assumptions have been subject to an extensive structured elicitation exercise with both clinical and policy experts and were found to be, if anything, conservative with respect to the likely health effects, i.e., the marginal cost per QALY (MCPQ) is, if anything, likely to be lower [9], [10].
Therefore, this and related work currently provides the best estimate of the expected health effects of exogenous changes in available health care expenditure. Nevertheless, Sampson and Cookson reject their relevance to informing judgements about a range of important policy questions.   
They start by confusing marginal and average productivity and appear to misunderstand how measures of average productivity are constructed. Estimates of the (MCPQ) reflect the health effects of a marginal and exogenous change in expenditure.  Other research [11], [12] estimates changes in the average productivity by constructing indices of the growth in outputs and inputs. These are not directly observed but require the aggregation of disparate activity data often based on valuations from costing data. These are related but very different measures of productivity, e.g., a lower estimate of the MCPQ does not necessarily mean that average productivity or technical efficiency has improved [13]. Consequently, we have made no claims about the overall productivity of the NHS and how it has changed over time. Nonetheless, the consistency of estimates of MCPQ over 14 years gives some confidence that they can help inform unavoidable judgements about the effects of changes in expenditure. 
Sampson and Cookson question whether estimates of the marginal cost per QALY provide an indication of the likely health opportunity cost when the National Institute for Health and Care excellence (NICE) approves new drugs for widespread use and suggest that attention should, instead, be restricted to pharmaceutical expenditure.  The funding requirement associated with NICE guidance means that the approval of a new drug, which has additional costs, is an exogenous reduction in the resources available across the entire system at a local level. Our estimates of the MCPQ indicate the expected impact on health outcomes of these additional costs as other care across the NHS is displaced.  With the exception of the Cancer Drugs Fund [14], there is no ring-fenced budget for pharmaceutical expenditure.  However, even if expenditure were increased or reallocated (as is the case for the Cancer Drugs Fund) to accommodate the costs of new drugs, the same question would arise; what health benefits could be achieved if the additional or reallocated expenditure was instead made available to the NHS [15]. This is what Martin et al and related work has estimated.
Sampson and Cookson imply that we, and others, claim that the approval norm or ‘threshold’ used to judge cost- effectiveness by NICE should only reflect the estimates of MCPQ reported in Martin et al. We do not. Indeed, in other work we, and others, demonstrate that different thresholds are required for different types of technology to achieve dynamic efficiency [16], [17]. We do, however, comment on the related but separate positive empirical question of what is the expected impact of NICE guidance on the public health objective of the NHS.
Sampson and Cookson are quite right to point out that cost effectiveness ‘thresholds’ do not necessarily reflect evidence of the likely health opportunity costs.  This is certainly true in the UK where the NICE threshold range of £20,000 to £30,000 per QALY was originally based on implied values from early guidance [18] .  Since then NICE has increased the threshold to £50,000 or even £300,000 in some circumstances. The weight of causal evidence of the expected scale of health opportunity costs from Martin et al and related work means we can say, with some confidence that NICE guidance does more harm than good with respect to the public health objective of the NHS.  For example, an additional £1m spent on a new drug, which was approved with an estimated cost per QALY gained of £30,000, would offer just over 33 additional QALY. However, the £1m reduction in available resources across the entire system would be expected to reduce health outcomes by 125 QALYs (using an estimate of the marginal cost per QALYs of £8,000).  The expected ratio of harm to benefit would remain whether the actual budget impact was smaller or larger. Although for larger non-marginal budget impacts, the health opportunity costs would be expected to be larger and the ratio of harm to benefit greater [19].  
Sampson and Cookson are correct to point out that health benefits as measured by QALY are not the only consideration.  Nonetheless, understanding health opportunity remains important in making these trade-offs, but it also extends the assessment of opportunity costs beyond QALYs. For example, previous work has shown that health opportunity costs also fall on areas of high disease severity, displace wider social benefits [20] and increase health inequality [3], [21].  Recent work examining the evidence of the effect of payment on incentives for innovation has found that the NHS is commonly paying too much for innovation, and that the net harms from premium prices during patent protection are not compensated for when cheaper generics enter the market [22]. In many cases the NHS is paying more than the total long term value of innovations, imposing harm in the short and long run, while incentivising innovation at prices which will increase this harm [16].
The £15,000 per QALY adopted by the UK Department of Health and Social Care is their estimate of the likely health effects of marginal changes in NHS expenditure and is used as a measure of health opportunity costs in their impact assessments [23], [24]. This estimate has been informed by our earlier work [4] and since this value is used for policy purposes we compare our more recent estimates to it. The £70,000 per QALY in the HM Treasury Green book is their preferred estimate of the consumption value of QALY based on revealed preferences in value of a statistical life studies [25]. These are indeed two very different quantities.  The former reflects an estimate of how much it cost the NHS to generate one additional QALY, the latter reflects the UK Treasury view of how much an additional QALY is worth in terms of private consumption.  Since the NHS can generate QALYs much more cheaply than they are valued by Treasury, it suggests that (from the perspective of the UK Treasury) there is a case for increasing public expenditure on health care.  More formally we can say that the marginal value of public funds (MVPF) [26] devoted to health care is high (£70,000/£15,000 per QALY = 4.67) and appears to far exceed any estimate of the marginal cost of raising public finance (generally taken to be approximately 1.4) [27], [28]. 
There are other estimates of the consumption value of a QALY, which use different methods [29] but all suggest that the MVPF devoted to health care exceeds the marginal cost of raising them.   There are also other objectives and benefits of health care expenditure such as equity [3], [21] marketed and non-marketed production [20] and reducing demand for social care [30] among many others. Accounting for these additional benefits would only increase any assessment of the MVPF [27] and strengthen the case for an increase in expenditure.
However, decisions about public expenditure and its allocation are ultimately political ones and there is no such thing as an “off-the-shelf policy” prescription from any piece of empirical work.   Nonetheless, it seems important that they should be informed by evidence such as it is.  We believe academics have a duty to address pressing policy questions with the data that is currently available, rigorously testing the robustness of their estimates and explicitly stating the assumption required – this we have done. Our findings in Martin et al and their relevance to policy questions are neither misplaced nor over stated and our discussion is appropriately nuanced to help policy makers come to more evidence based judgements when considering unavoidable policy choices.  
However, for those primarily concerned with the fortunes of the pharmaceutical sector, and the prices and market access that can be obtained for new drugs in the NHS, evidence of the scale of health opportunity costs will, quite understandably, be a concern. The body of causal evidence of the health effects of changes in NHS expenditure combined with evidence of the effect of payment on incentives for future innovation suggests that the prices paid for new pharmaceuticals is not just too high but are doing long term net harms to population health and are undermining a key objective of the NHS [16], [22].
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