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Abstract
A number of commentaries have been published over the past 4 years by the present author on the manifest ﬂaws in the reference
case value assessment framework of the Ins tute for Economic and Clinical Reviews. The recent release of a dra evidence report on
Nonalcoholic Steatohepa s (NASH) with ﬁbrosis gives an opportunity, as part of the public comment process, to a empt to
ascertain ICER’s views on the cri cisms of their commitment to construc ng imaginary worlds and the applica on of EQ-5D u li es
to construct QALYs. A series of detailed ques ons have been submi ed to ICER. A similar approach was taken with sickle cell disease.
In the case of sickle cell disease ICER’s response indicated quite clearly that they were not interested in any cri que of the merits of
their reference case methodology. Their argument was quite simple: it’s what everyone else does. They apparently had no concept of
the role of the scien ﬁc method, hypothesis tes ng, or of the dubious role of health technology assessment in focusing on the
fabrica on of ‘approximate informa on’. The purpose of this commentary is to provide an overview of the arguments against the
ICER modeled recommenda ons for NASH pricing. The model presented by ICER fails to meet the standards of normal science. It is
irrelevant to formulary decisions. We should reject the ICER approach, focusing instead on disease speciﬁc, pa ent centric measures
that capture quality of life from both pa ent and caregiver perspec ves.
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Introduc on
Insinuate: to introduce by stealthy, smooth, or ar ul means (Merriam Webster)
Over the past few years the Ins tute for Clinical and Economic Review (ICER) has a empted to insinuate itself as the principal arbiter
for value assessments in the US. The ICER business model is built around the construc on of life me imaginary simula ons which
claim to provide a framework relevant to health system decision makers for pricing and access with pharmaceu cal products and
devices. As detailed in a recent review of the ICER value assessment framework, the ICER modeling approach fails to meet the
standards of normal science; the discovery of new facts 1. It is best characterized as pseudoscience (i.e., bunk). Construc ng
imaginary worlds to support pricing and access recommenda ons has certainly characterized health technology assessment of the
past 30 plus years. Indeed, the Interna onal Society for Pharmacoeconomics and Outcomes Research (ISPOR) makes clear that it is
not interested in hypothesis tes ng or the discovery of new facts in treatment impact 2. ISPOR sees its principal role in genera ng
‘approximate informa on’; imaginary world evidence, created by its focus on life me incremental cost-per-quality adjusted life year
(QALY) es mates and willingness to pay thresholds, in contrast to real world evidence where meaningful claims for therapy impact
and quality of life in disease areas can be evaluated from pa ent-centric evidence pla orms.
The purpose of the present commentary is to point to the manifest ﬂaws in the latest a empt by ICER to fabricate imaginary
recommenda ons for pricing and access for obe cholic acid for the treatment of nonalcoholic steatohepa s with ﬁbrosis (NASH) 3.
This is a cri cal issue as ICER’s imaginary recommenda ons can ensure that the access to new therapies, in this case for NASH, is
barred to those most in need. ICER has the responsibility for defending its posi on; not only for pricing recommenda ons but for
denying access to new therapies. Unfortunately, irrespec ve of ICERs claim that it adheres to ‘gold standard’ techniques in its
fabrica on of imaginary cost-per-QALY worlds to support its revela ons and recommenda ons; its methodology is fatally ﬂawed. Yet
ICER perseveres in a program of making recommenda ons for price discoun ng and access on a value assessment framework that
defy the standards of normal science. This case against ICER rests on two arguments: ﬁrst, the failure to accept the standards of
normal science in modeling imaginary claims for compe ng therapeu c products and, second, the willingness of ICER to make
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unsupported assump ons in the crea on of imaginary QALYs. In the la er case the fatal ﬂaw is to ignore the standards of
fundamental measurement by fabrica ng measures of quality adjusted life years that rely on ordinal u lity manifest scores.
Consequent QALY es mates and claims are nonsense.
The Imaginary World of the NASH Washington Model1
Imaginary: exis ng only in the imagina on (Oxford Dic onaries)
Imaginary worlds can be compelling; from Peter Pan to Harry Po er millions of children (and adults) have been enthralled with their
crea vity and their iden ﬁca on with the leading characters. Health technology assessment, as understood and prosely zed by
groups such as the Interna onal Society for Pharmacoeconomics and Outcomes Research (ISPOR) has been in the forefront in
advoca ng prac ce standards for fantasy crea ons. ISPR appears commi ed, and this is echoed in guidelines such as the Canadian,
that the focus of health technology assessment is on genera ng approximate informa on, or more accurately, imaginary
approximate informa on or disinforma on, rather than tes ng hypotheses: Economic evalua ons are designed to inform decisions.
As such they are dis nct from conven onal research ac vi es, which are designed to test hypotheses 4. The ICER Washington model
has followed this in presen ng its ‘approximate informa on’ claims, rejec ng any no on of hypothesis tes ng for the modeled
claims.
The imaginary simulated world fabricated for the Washington NASH value assessment framework has as its primary objec ve to
es mate the life me cost-eﬀec veness of obe cholic acid compared to standard of care for adults with NASH with ﬁbrosis. The
proposed model uses a Markov structure composed of two cardiovascular event history submodels with equivalent liver diseasespeciﬁc state transi on probabili es. Each submodel allowed transi ons among a number of health states or events: no ﬁbrosis,
discrete ﬁbrosis (F1-F3) stages, compensated cirrhosis (F4), decompensated cirrhosis, hepatocellular carcinoma, post level transplant
and, the ul mate absorbing state, death. Outcomes from the model were life years, equal value life years, quality adjusted life years
(QALYs), cardiovascular events, hepa c complica ons and total life me costs. None of these outcomes were presented in a form
that allows empirical assessment; they were not intended to meet standards for credibility and evalua on. The target hypothe cal
popula on for the model were pa ents with NASH ﬁbrosis stages F2 and F3 being treated with either obe cholic acid 25mg or
standard of care. The demographic characteris cs of the target popula on were matched to the REGENERATE trial 5.
The intricacies of the Washington NASH SCD model are not of concern here. A er all, although data to support the model are drawn
from REGENERATE trial together with data drawn from a variety of other sources, the purpose is to provide support for the
assump ons; the model is driven en rely by assump on. Obviously, this model is one of many, if not a mul verse of diﬀerent
models, to support compe ng claims for therapy impacts in NASH. The key point, from the perspec ve of an imaginary construct
with life me non-credible (and obviously non-evaluable) claims to support pricing and access recommenda ons is the construc on
of QALYS, life me QALY es mates for the various assumed and modeled treatment pathways, life me costs and, the piece de
resistance, incremental cost-per-QALY es mates to support threshold analysis and the much awaited ICER recommenda ons for
price discoun ng from WAC. Our focus, therefore, is on the QALY and whether the model assump ons regarding how u li es are
‘discovered’ and assigned and QALYs created make sense from the perspec ve of normal science.
Life me cost-per-QALY claims for any imaginary value framework constructs rests on (i) claims for increment beneﬁts expressed as
QALYs and (ii) the life me direct medical costs. The base case results for the NASH model yielded a life me incremental QALY of 0.50
years (obe cholic acid 10.13 QALYS vs, 9.63 QALYs for standard of care). Total costs were respec vely $1,291, 000 (discounted at
3%) and $419,000. This yields in turn a life me cost per QALY gained of $1,756,000. As will be demonstrated, this claim is complete
nonsense. The Washington NASH model builders cannot make any claim for incremental QALYs or costs per QALY gained against
standard of care because the QALY construct is a mathema cal absurdity as it neglects the requirements of fundamental
measurement.

The Standards of Normal Science
Pseudoscience: a collec on of beliefs or prac ces mistakenly regarded as being based on scien ﬁc method (Oxford Dic onaries)
1
The model was developed by the Compara ve Health Outcomes, Policy, and Economics (CHOICE) Ins tute, Department of Pharmacy, University
of Washington, Sea le WA
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The requirement for testable hypotheses in the evalua on and provisional acceptance of claims made for pharmaceu cal products
and devices is unexcep onal. Since the 17th century, it has been accepted that if a research agenda is to advance, if there is to be an
accre on of knowledge, there has to be a process of discovering new facts. ICER is opposed to this. By the 1660s, the scien ﬁc
method, following the seminal contribu ons of Bacon, Galileo, Huygens and Boyle, had been clearly ar culated by associa ons such
as the Academia del Cimento in Florence (1657) and the Royal Society in England (founded 1660; Royal Charter 1662) with their
respec ve mo os Provando e Riprovando (prove and again prove) and nullius in verba (take no man’s word for it) 6.
By the early 20th century, standards for empirical assessment were put on a sound methodological basis by Popper (Sir Karl Popper
1902-1994) in his advocacy of a process of ‘conjecture and refuta on 7 8 . Hypotheses or claims must be capable of falsiﬁca on;
indeed, they should be framed in such a way that makes falsiﬁca on likely. Although Popper’s view on what demarcates science (e.g.,
natural selec on) from pseudoscience (e.g., intelligent design) is now seen as an oversimpliﬁca on involving more than just the
criteria of falsiﬁca on, the demarca on problem remains 9. Certainly, there are diﬀerent ways of doing science but what all scien ﬁc
inquiry has in common is the ‘construc on of empirically veriﬁable theories and hypotheses’. Empirical testability is the ‘one major
characteris c dis nguishing science from pseudoscience’; theories must be tested against data. Hence pivotal clinical trials; not
simulated imaginary worlds with selected data inputs from pivotal trial data to recycle old (and imagined) facts. We can only jus fy
our preference for a theory by con nued evalua on and replica on of claims. This applies in NASH just as it does in other therapies.
Construc ng imaginary worlds, even if the jus ﬁca on is that they are ‘for informa on’ is, to use Bentham’s (Jeremy Bentham 17481832) memorable phrase ’nonsense on s lts’. If there is a belief, as subscribed to by ICER, in the sure and certain hope of construc ng
imaginary worlds, to drive formulary and pricing decisions, then it needs to be made clear that this is a belief that lacks scien ﬁc
merit. It fails the demarca on test; it is pseudoscience (i.e., bunk).
Approximate Informa on (or Disinforma on)
Approximate: close to the actual, but not completely accurate or exact (Oxford Dic onaries)
To add to this litany of disbelief, it is worth emphasizing that ISPOR, as ICER’s methodological mentor, explicitly disavows hypothesis
tes ng as a core ac vity in health technology assessment. The primary role of health technology assessment is to create ‘approximate
informa on’. It is not clear what this means (presumably it can be dis nguished from ‘approximate disinforma on’) as there is not, in
the imaginary world of ICER modeling, any known reference point for ‘true informa on’ to judge approxima on. How close are we? Is
the truth out there? It is diﬃcult to be approximate to the ‘truth’ when the context is imaginary and the ‘truth’ will only be revealed
10, 20 or 30 years or more ahead if all the assump ons in the model are realized.
Choice of Assump ons
Assump ons: a thing that is accepted as true or as certain to happen, without proof (Oxford Dic onaries)
The ICER claim to fame is the ability of its consultants to construct or fabricate an imaginary world that sets the stage for value
impact over 10, 20 or 30 years in the future. In the Washington NASH model the number of assump ons made to support the
various simula ons and their scenario progeny across the three therapies is truly awesome; some come from the literature, others
are pure guesswork. Unfortunately, even if an assump on driving the imaginary value assessment framework is defended by
appealing to the literature (including pivotal clinical trials) the eﬀort is wasted. The point, and this goes back to Hume’s (David Hume
1711 – 1776) induc on problem, is that we cannot ask clients in health care to believe in models constructed on the belief that prior
assump ons will hold into the future. It is logically indefensible: it cannot be ‘established by logical argument, since from the fact
that all past futures have resembled past pasts, it does not follow that all future futures will resemble future pasts’ 10. No, Virginia, all
swans are not white. You may have seen only English swans, but on my last QANTAS vaca on in Western Australia, I saw black
swans. In similar vein, we cannot assume that if the REGENERATE trial were to be repeated, that a er any number of successful
repeats, we would again replicate the results.
Achilles, U li es and QALYs
Achilles Heel: a weakness or vulnerable point (Oxford Dic onaries)
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QALYS are the Achilles heel of the ICER construc on and belief in imaginary reference case life me worlds; exeunt QALYs and the
fantasy ediﬁce collapses. Apart from their use in the ICER contribu on to the science ﬁc on literature, QALYs can only survive if the
measure is credible, evaluable and replicable. The QALY constructed by ICER in the Washington NASH model meets none of these
criteria. In fact, the construct itself is nonsensical. The issue is one of failing to recognize the importance of fundamental
measurement standards. In the Washington NASH model the u li es selected, and there is only one reference cited in NASH in the
ICER report for u li es, in this case the EQ-5D-3L, self-assessment in a hospital environment, the balance of u li es are for other,
possibly similar, disease states 11. The concept of a QALY is not new; it goes back some 40 plus years with the no on of combining
me spent in a disease state with some mul plica ve ‘score’ on a required interval scale of 0 to 1 (death to perfect health).
Combining the two, mul plying me by u lity is assumed to produce a QALY. In the ICER imaginary NASH world these are combined
to produce QALYs for the modeled life. However, before considering the EQ-5D-3L u lity that is central to the imaginary NASH
simula on, a brief digression in measurement theory and its applica on to instrument development in the social sciences is in order.
This is important because the ICER academic groups building imaginary worlds seem oblivious to these requirements.
Brieﬂy, there are four measurement scales (pu ng to one side conjoint simultaneous measurement which underpins Rasch
measurement theory 12). These scales are nominal, ordinal, interval and ra o. The argument presented here is that the EQ-5D-3L
generates ordinal manifest scores 13. It does not have interval proper es (i.e., invariance of comparisons) and it certainly does not
have ra o proper es as the EQ-5D-3L ‘score’ lacks a true zero. The result is that to construct QALYs by assuming the EQ-5D-3L has
ra o proper es is a mathema cal nonsense. From an imaginary modeling perspec ve is should emphasized that: (i) ordinal scales
(the EQ-5D-3L) only allow median and modal values to be presented; (ii) interval scales allow addi on and subtrac on (no true zero)
and (iii) ra o scales with a true zero (i.e., no nega ve values) allow mul plica on and division (i.e., distance from a true zero).
Unfortunately, the EQ-5D-3L tariﬀ algorithm has no demonstrable interval measurement proper es (with odd ceiling and ﬂoor
eﬀects) as well as allowing nega ve u li es (below a true zero). Of course, if the EQ-5D-3L fails to demonstrate interval proper es,
then it is a waste of me to consider whether it has ra o proper es.
As there is a ﬁrm belief in the meme c ISPOR mystery of the EQ-5D-3L having a ‘true zero’ we also need to combine this with the
ques on of unidimensionality. Measurement scales should have the property of unidimensionality. The focus should be on one
a ribute at a me. We must avoid confusing a number of a ributes into a single score. Mu a ribute scales reduce conﬁdence in
predic ons and the score is a less useful summary. In Rasch modeling, es mates of item diﬃculty and person ability are meaningful if
every ques on contributes to the measurement of a single underlying a ribute. Our analy cal procedures, if we are to meet the
property of unidimensionality, must incorporate indicators of the extent to which the persons and items ﬁt our concept of an ideal
unidimensional line. Items should contribute in a meaningful way to the construct/concept being inves gated.
In the case of the EQ-5D-3L the no on of unidimensionality is absent. While it is claimed to capture health related quality of life
(HRQoL), there is no single a ribute or latent construct. It comprises 5 symptoms (mobility, self-care, usual ac vity, pain/discomfort,
anxiety depression) with three ordinal response levels (no problem, some problems and major problems); crea ng a mul a ribute
‘scale’ with ordinal proper es. Each of the symptoms is an a ribute that could be the founda on for its own unidimensional scale.
But we just lump them together and a ach community preference weights to the ordinal responses and assume the result is a ra o
scale with a true zero even though we can have nega ve scores. While ICER maintains the EQ-5D has interval proper es, which they
cannot demonstrate, they need to assume ra o proper es to create QALYs (mul plying imaginary me spent in the modeled disease
by the assumed ra o u lity score).
Apart from the lack of a single a ribute (e.g., needs-based quality of life u lizing Rasch modeling) ICER does not appear to recognize
that the responses to the ﬁve symptom levels will vary by disease state (e.g., no problem response for mobility vs. major problem in
another disease state). If the EQ-5D-3L is used to create imaginary QALYs in that disease state then ICER has to demonstrate that the
ra o property holds for that applica on. This has been ignored in all ICER value assessment models. Unfortunately, an EQ-5D-3L
health state deﬁned by 5 symptoms and 3 response levels (e.g., 13333) can easily be shown to have a nega ve ‘u lity’ or a state
worse than death (death scores a zero; without any ques onnaire response); in this case 13333 translates to a u lity of -0.28. There is
no true zero.
The problem for ICER and others using the EQ-5D-3L is that it was not developed to meet the standards for fundamental
measurement, in this case for construc ng QALYs, a true zero for a ra o scale; let alone a ra o scale with both a true zero and an
upper limit of unity (QALYs require me to be mul plied within a range of 0 to 1). It is not clear, if death is zero, but we measure
states worse than death, how we would interpret a QALY if the EQ-5D-3L score is nega ve (the lowest possible EQ-5D tariﬀ is -0.59)?
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Can we have nega ve QALYs when we calculate aggregate QALYs over a hypothe cal life me? Apparently, users of the EQ-5D-3L can
take refuge in the observa on that there are only a handful of respondents who would score a nega ve EQ-5D so they can be
assumed to be ‘at deaths door’ (but not dead as they are responding to the ques onnaire); perhaps a u lity of 0.000001? We cannot,
of course, mul ply a me spent in a disease state by zero if someone is alive. One view is that at a popula on level we can ignore the
annoying nega ve u lity issue because it is infrequent; the same may not apply by disease states; notably for rare diseases and those
with major disabili es. Can ICER demonstrate for the applica on of the EQ-5D-3L in SCD that we have a minimal and assumed
irrelevant propor on of pa ents with nega ve u li es in these disease states? And what about the u li es of caregivers?
The situa on becomes even more bizarre when we move from the EQ-5D-3L to the EQ-5D-5L (introduced in 2009) where there are 5
response levels. Individuals in the same health state will have assigned preference scores to generate a score for ﬁve response levels
quite diﬀerent from three response levels (including states worse than death). If the ICER sickle cell model applied 5L weights then
the count of QALYs (including presumably nega ve ones) would be diﬀerent.
Even if ICER were willing to recognize the absence of fundamental measurement proper es in the EQ-5D-3L (and other generic
u lity instruments), this does not mean that this would give succor to the belief in fabricated imaginary evidence. The ICER value
assessment framework would s ll fail the demarca on test as pseudoscience (i.e., bunk). It is also diﬃcult to see how ICER might
underwrite a ‘u lity’ instrument that met the standards required (a true zero yet capped at unity?). A er all, instruments developed
by applica on of Rasch Measurement Theory (RMT) focus on the response to interven ons on a constructed interval scale rather
than a emp ng to go the further step of crea ng instruments which have ra o proper es (i.e., a true zero) 14 15 16. The EQ-5D-3L
horse has well and truly bolted.
Conclusion: Next Steps
The fact that the applica on of u lity values, from a variety of sources to create QALYS, fails the standards of fundamental
measurement should be suﬃcient to show that the ICER reference case model for NASH (and all previous evidence based disease
claims) should be rejected; unfortunately, this will not deter ICER. The company has too much invested in its claim as the US
technology assessment arbiter of emerging products and technologies. A er all, it would be embarrassing to admit that its
recommenda ons for pricing and access are, to say the least, nonsensical, and that the ICER value assessment framework is more
appropriately classiﬁed with intelligent design than natural selec on.
In NASH, it will be up to the manufacturers to make the case for ignoring ICER to health system decision makers. They will have to
oﬀer an alterna ve approach to evalua ng the ‘value’ of their products. Previous commentaries have proposed that rather than
focusing on QALYs, manufacturers should direct their ac vi es to claims based on disease speciﬁc QoL instruments. Since the mid1990s disease speciﬁc (both pa ent and caregiver) instruments have been developed with needs fulﬁllment as the latent
unidimensional construct. The instruments meet the required standards of Rasch measurement theory to create an instrument that
meets interval measurement standards to assess response to therapy: does a new therapy contribute to pa ents needs being more
eﬀec vely met in a disease state? An instrument that meets these standards should be considered in NASH.
Adop ng a disease speciﬁc, pa ent centric instrument (together with a caregiver instrument for pediatric NASH pa ents) provides
claims that are credible, evaluable and replicable. It is a simple index of response to therapy and can be an integral part of evidence
pla orms such as registries in NASH. The fact is we don’t need ICER (or any other group) to spend eight months from concep on
through gesta on of an imaginary construct that fails the standards of normal science. A commitment to fantasy crea ons that is,
surprisingly, supported ﬁnancially by manufacturers; they should know be er. A return to the standards of normal science, to the
discovery of new facts in the treatment and response to therapies in diseases such as NASH would be a welcome respite from, and
an dote to ICER.
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