Sacristan et al. Cost Eff Resour Alloc (2020) 18:29
https://doi.org/10.1186/5s12962-020-00226-8

Cost Effectiveness and
Resource Allocation

COMMENTARY Open Access
)]

Check for

Some reflections on the use of inappropriate

updates
comparators in CEA
José Antonio Sacristan'?'®, José-Marfa Abelldn-Perpifidn®, Tatiana Dilla**, Javier Soto® and Juan Oliva®
( 7

Abstract

Although the choice of the comparator is one of the aspects with a highest effect on the results of cost-effectiveness
analyses, it is one of the less debated issues in international methodological guidelines. The inclusion of an inappropri-
ate comparator may introduce biases on the outcomes and the recommendations of an economic analysis. Although
the rules for cost-effectiveness analyses of sets of mutually exclusive alternatives have been widely described in

the literature, in practice, they are hardly ever applied. In addition, there are many cases where the efficiency of the
standard of care has never been assessed; or where the standard of care has demonstrated to be cost-effective with
respect to a non-efficient option. In all these cases the comparator may lie outside the efficiency frontier, so the result
of the CEA may be biased. Through some hypothetical examples, the paper shows how the complementary use of an

Comparator, Health technology assessment

independent reference may help to identify potential inappropriate comparators and inefficient use of resources.
Keywords: Incremental cost-effectiveness ratio, Efficiency, Economic evaluation, Threshold, Social perspective,

Introduction

The aim of cost-effectiveness analysis (CEA) of health
care programmes is to help policy makers to allocate
scarce resources among available alternatives in order
to maximize health outcomes [1]. Additional costs gen-
erated by one intervention over another are compared
to the additional quality-adjusted life-years (QALYs)
yielded, in the form of an incremental cost-effective-
ness ratio (ICER). Decision rules have been developed
to maximize the amount of QALYs provided by health
care interventions restricted to a finite budget [2, 3].
According to the “fixed budget rule” [4] or “league table”
approach [5], health care interventions are ranked in
increasing order of ICER and then successively included
in the health benefit basket or national health insur-
ance scheme until the budget is exhausted. The ICER of
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the least cost-effective intervention that is adopted indi-
cates the “critical ratio” [6] or cost-effectiveness threshold
representing the opportunity cost of funding new pro-
grammes. On the contrary, according to the “fixed ratio
rule” [4] or “threshold approach” [7], a new intervention
is adopted if its ICER does not exceed a certain cost per
QALY gained threshold of fixed price cut-off point. Both
decision rules are coincidental if the budget implicitly
determined by the “fixed ratio rule” is the same as the
budget constraint assumed in the “fixed budget rule” [8].

In different countries, reimbursement and pricing deci-
sions for new medicines are based on explicit or implicit
cost per QALY thresholds [9-14]. Different league
tables have been published attempting to rank-order an
assortment of health interventions by cost-effectiveness
[15-18]. Also, different methodological guidelines pro-
vide “reference cases” or “good practice codes” that CEA
studies should follow to promote comparability among
them [13, 19, 20]. Likewise, health technology assess-
ment agencies have published reimbursement submis-
sion guidelines setting recommendations to conduct
economic evaluations [21, 22].
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Although CEA ‘s results may be affected by different
assumptions, such as the rate at which future costs and
benefits are discounted or the analysis’ perspective, the
choice of the comparator is one of the main factors that
influences the CEA’s results to a greater extent [23]. ICER
is a relative concept in which the incremental costs and
incremental effects of the analysis depend on the selected
comparator (or the starting point of the analysis). The
inclusion of an inappropriate comparator may introduce
biases on the outcomes and the recommendations of an
economic analysis. In this article, we describe the limita-
tions of using inappropriate comparators, its impact on
an inefficient use of resources and we propose a potential
solution to identify the issue.

Description of the problem: CEA results depend
on the starting point of the comparison
ICER results may guide decision making between mutu-
ally exclusive alternatives (one patient can only receive
one of the treatments for one indication; e.g. an antiul-
cer drug) or between independent treatment alterna-
tives (e.g. breast cancer screening, oral anticoagulants,
vaccination campaigns, etc.), each of which, in a turn,
can encompass a set of several mutually exclusive alter-
natives. Most CEAs are conducted between mutually
exclusive alternatives. Working on the efficiency frontier
(the line on the cost-effectiveness plane connecting the
non-dominated treatment alternatives) is the right way
to calculate the cost-effectiveness of mutually exclusive
interventions. Although the theoretical rules for cost-
effectiveness analyses of mutually exclusive alternatives
have been widely described in the literature, in practice,
they are hardly ever applied: not all the mutually exclu-
sive alternatives are systematically identified nor ranked
according to ICER; strongly dominated and extended
dominated alternatives are not always excluded; and
there is not a formal process to identify and incorporate
the most efficient alternatives into the health care system.
A review of 29 pharmacoeconomic guidelines [24]
concluded that the most recommended comparator (in
86% of the guidelines) was “the standard of care for local
practices” (assuming this is the alternative that would be
replaced by the new intervention). However, very often,
health care decision makers select a standard of care
that is not an efficient alternative itself (e.g. a treatment
for a severe disease, or for a rare disease, etc.). In addi-
tion, there are many occasions where the efficiency of
the standard of care has never been assessed; or where
the standard of care has demonstrated to be cost-effec-
tive versus a non-efficient option. In all these cases the
result of the CEA could be biased as the new interven-
tion could seem cost-effective versus another (in relation
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to a predefined threshold), when in fact it is an inefficient
intervention.

The potential bias not only occurs in the case of mutu-
ally exclusive alternatives but also in the evaluation of
independent treatments. Although independent inter-
ventions (vaccination, screening, etc.) are not mutually
exclusive, they always compete for a limited health care
budget. The relevant question here is: if the ICER of
intervention A vs A’ is $20.000 per QALY and the ICER
of intervention B vs B is $40.000 per QALY (both are effi-
cient interventions considering a threshold of $50.000
per QALY), can we compare the ICERs of both interven-
tions in the same league table if their starting point is
different?

In summary, assuming than the standard of care (or
the starting point) is always the right comparator for a
CEA poses three important limitations. Firstly, the iden-
tification of the optimal intervention (i.e. the one deemed
most cost-effective) may vary depending on the start-
ing point for the analysis [25]. The addition (or the sub-
traction) of an alternative may lead to a change in the
preference for the alternatives in the original set. This
preference reversal challenges a very basic normative
requirement of rationality known as invariance, exten-
sionality or independence of irrelevant alternatives [26—
29] according to which “supposedly irrelevant factors’,
such as the content of the set of options among which the
decision-maker has to choose, should not affect the pref-
erence order.

Secondly, it is frequently assumed that the standard of
care is an efficient intervention, ignoring if the existing
interventions against that condition are themselves worth
doing [30]. This is equivalent to take for granted that the
current mix of interventions are efficient when indeed
probably “the starting point is the historical inheritance
of a set of insured interventions whose evidential base
was poor or left unexplored, many of which were selected
for reasons other than a plausibly demonstrated highly
effective impact on population health” [31].

Lastly, “the standard of care” (and hence the starting
point of the comparisons) differs greatly from one ther-
apeutic area to another, whilst ICERs are valued equal
irrespective their origin. These differences are diverse
and not always obey to efficiency reasons.

For example, in the area of oncology, many exist-
ing treatments are marginally better and much more
expensive that the last treatment used as a compara-
tor. In this case, it may be relatively easy for a new
drug to demonstrate a favorable ICER compared to an
inefficient standard of care [32]. On the other hand, in
areas where only an old low-cost treatment (somewhat
less effective than the new intervention) exists it may
be difficult for a new intervention to demonstrate an
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acceptable ICER. In some way, the attractiveness of a
therapeutic option is enhanced by the scope of the area
to which it belongs to, what resembles a sort of contex-
tual effect [33].

Potential implications of using an appropriate
comparator

The problem described in the previous section may have
a significant impact on the efficient assignment of health
care resources. In theory, resources in the health sector
should be allocated across interventions and population
groups in order to increase the population health. If, as in
the case of mutually exclusive interventions, the standard
of care is not an efficient intervention (or if it seems effi-
cient compared to a non-cost-effective treatment); or, in
the case of independent interventions, the starting point
of the analyses generates non-comparable ICERs, the
consequence would be an inefficient allocation of health
resources.

It would be helpful to develop a tool to identify poten-
tial inappropriate comparators in CEA. The use of an
independent reference (like the meter as the unit of
length in the decimal system) is a possible solution. For
example, the development of a “generalized CEA” was
proposed by WHO [30] to assess the costs and benefits of
each set of mutually exclusive and independent interven-
tions with respect to the “do-nothing” option. In that way,
the cost-effectiveness of all the interventions, including
currently funded interventions, would be assessed apply-
ing the classical process of decision rules for CE analysis
starting from the origin.

This paper does not propose a new methodology to
conduct CEA, but a system to identify potential biased
CEA due to the use of inappropriate comparators. Spe-
cifically, this work proposes the complementary use of
an independent reference (an “independent” or “refer-
ence ICER”) to identify potential deviations of the “con-
ventional” (context-dependent) ICER from the reference
baseline. A high discrepancy (deviation) between both
measures could indicate the existence of an inefficient
use of resources. Although our approach is similar to
the “generalized CEA” by the WHO, we propose that
the costs and benefits of the interventions are not evalu-
ated with respect to the counterfactual of the null set of
interventions (i.e. doing nothing), but with regards to a
selected baseline which could be similar to the ICER
corresponding to some efficient public health interven-
tions (e.g. $20,000/QALY or less). Next sections compare
the results of the “conventional ICER” (calculated ver-
sus the standard of care) and those obtained using the
“independent ICER” (calculated versus an independent
comparator).
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Outline of the approaches to set up the comparator
Let p; stands for a typical programme to be eval-
uated from the set of available interventions
P = (p1,p2,...,pn). Programme i is characterized as a
pair (Cp,;, QALY ,,) where Cp, and QALY ,, denote, respec-
tively, the monetary cost and the number of QALYs
attached to intervention p;.

Let d; be the condition or disease-specific compara-
tor (i.e. the current practice) with which programme
pi is compared, in such a way that each intervention in
set P has its related comparator, so D = (dy,ds, ..., dy).
Disease-specific comparator i is characterized as a pair
(Cap QALY ).

Let r be a reference or independent comparator com-
mon to all the programmes belonging to set P. Reference
or context-independent comparator r is described as the
pair (Cg, QALY p).

The ICER,, 4, represents the additional monetary cost
for each additional QALY obtained with an intervention
pi over another programme d;, calculated as follows:

(Cpi — Cdi)
(QALY,, — QALY ;)

ICER () =

The ICERy, of an intervention p; over the reference
comparator r is computed as:

(Cpt — CV)
(QALY ,, — QALY,)

ICERp, ) =

Lastly, the indicator of the departure degree from
the “incremental” rule (i.e. the adoption of the stand-
ard ICER, which is calculated with reference to the next
best alternative) if the independent baseline r was used,
I, d,ry is defined by:

I = [ ZERuun 1) 100
(Pi,d:") - '
ICER(p,v,dj)

when [, 4,y = 0% then both types of evaluation—that
based on a disease-specific comparator and that based on
a context-independent comparator—agree. On the con-
trary if E,, 4, = 0% a discrepancy emerges which should
be considered by the decision-maker.

Some hypothetical examples

Table 1 shows the costs and outcomes of various hypo-
thetical programmes. Assume firstly that these pro-
grammes are not mutually exclusive, but independent
ones, so there is a different disease-specific compara-
tor for each of them. In this way, for example, interven-
tion p; could be a screening test, po a pharmacological
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Table 1 Conventional incremental cost-effectiveness ratio (ICER) of five new programmes by using five disease-specific

comparators

New healthcare intervention

Disease-specific comparator

Cost QALY Cost QALY ICER Order
D1 30,000 0.8 28,000 04 5000 1
D2 30,000 0.8 28,000 0.7 20,000 2
D3 30,000 0.8 12,000 0.7 180,000 3
D4 60,000 0.8 58,000 04 5000 1
Ds 90,000 0.8 88,000 0.7 20,000 2

treatment, p3 a vaccination campaign, and so on. Next,
also assume that their ICERSs (expressed in terms of dol-
lars per QALY gained) have been calculated by using
disease-related comparators. Lastly, assume that a cost-
effectiveness ratio of $50,000 per QALY is considered as a
threshold for efficiency.

The first three interventions have the same cost
($30,000) and generate the same health benefit (0.8
QALY). Option p; has a very favorable ICER ($5000
per QALY gained) because its cost is marginally higher
than that of the comparator ($28,000) and the benefit
improves twofold (0.4 QALY). Intervention py is also
efficient, although in this case, its cost ($28,000) and ben-
efit (0.7 QALY) are just marginally better than the com-
parator. Intervention ps is very inefficient ($180,000 per
QALY gained), given that its cost is significantly higher
than that of its comparator ($12,000) and its additional
benefit is only slightly better (0.1 QALY). Intervention p4
is as efficient as intervention pj, even though its cost is
double ($60,000) and it generates the same benefits (0.8
QALY). Finally, intervention ps is the most expensive
intervention ($90,000) in the table, but it is also an effi-
cient choice (equivalent to py), given that its additional
cost and QALYs are marginally higher than the alterna-
tive option. According to a threshold of $50,000/QALY,
a decision-maker would recommend the use of all inter-
ventions except intervention ps.

Table 1 shows that the efficiency of a given health
intervention does not depend only on its own cost and
effectiveness, but on cost and effectiveness of the alterna-
tive with which it is compared as well. These results cast
several questions. For example, is it really more efficient
intervention ps than intervention ps, when the cost per
QALY of the former is three times higher than that of the
later? Or, are actually interventions p; and p4, and inter-
ventions py and ps, equivalent in terms of efficiency?

The answer to above questions is that it depends. For
example, a high cost intervention like p5 may seem very
efficient because both its effectiveness and cost are just
marginally higher than those of the comparator, which

is indeed inefficient in comparison to the predefined
threshold. Or because the comparator, though is not
cost-effective, was reimbursed thanks to other factors
distinct from ICER like the burden of disease or the rarity
of the disease. Alternatively, an intervention such as p3
could appear inefficient because the only available alter-
native (much cheaper and somewhat less effective) for
that indication is an off-patent drug which was approved
many years ago.

As noted in the Introduction, our point is that there
are potential contextual effects that can bias the com-
parison of different ICERs. One source of such biases is,
for example, the speed to which “the standard of care”
changes due to the innovative dynamism existing in each
therapeutic area. We think that the comparison of all the
interventions to a common (non-null) reference com-
parator would allow to control for the existing disper-
sion throughout therapeutic areas. The result obtained
from these comparisons would be a qualitative input
that decision-makers could consider in order to prevent
a mechanical application of the conventional ICER rule
that ignores the possible sources of biases. The reference
baseline could be a highly efficient health public inter-
vention or, instead, some accepted efficiency bound.

Let us now show how an independent reference com-
parator would work with the same five hypothetical
interventions depicted in Table 1. The ICERs of those
interventions when compared with a standard compara-
tor are shown in Table 2. In this case, a cost-effectiveness
ratio of $20,000/QALY has been chosen, although to
facilitate calculations, an equivalent cost of $5,000 per
0.25 QALY gained is included in the table. Interventions
P1, p2, and p3 are equally efficient, while options p4 and
ps are inefficient. As shown in the first right column,
the ranking of efficiency presented in Table 2 is differ-
ent from that displayed in Table 1, when disease-related
comparators were used.

The relative divergence between both types of ICERs is
shown in Table 3. Visual analysis of Table 3 allows to com-
pare the conventional and independent ICERSs. In the case
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Table 2 Independent incremental cost-effectiveness ratio (ICER) of five new programmes by using a standard comparator

New healthcare intervention

Standard comparator

Cost QALY Cost QALY ICER Order

D1 30,000 0.8 5,000 0.25 45,455 1

D2 30,000 0.8 5,000 0.25 45,455 1

D3 30,000 0.8 5,000 0.25 45,455 1

D4 60,000 0.8 5,000 0.25 100,000 2

Ds 90,000 0.8 5,000 0.25 154,545 3
Conclusion
The key message of this paper is that the inclusion of an
inappropriate comparator may introduce biases on the

Table3 Indicator of the divergence degree (%) (,tcomes and the recommendations of an economic

between the “reference” or ICER

and the conventional ICER

“independent”

New programmes  ICER,, 4, ICER(p; r) l(p1,d.,r) (%)
p1 5000 45,455 809
P2 20,000 45,455 127
p3 180,000 45,455 =75
P4 5000 100,000 1900
ps 20,000 154,545 673

of programs 1 and 2, both ICERs are below the efficiency
frontier, which would suggest that the disease specific
comparator is adequate. On the contrary, the discrepan-
cies between both ICERs in programs 3, 4 and 5, could be
indicating a potential bias derived from the use of an inad-
equate disease specific comparator. In the case of interven-
tion pg, the discrepancy could be indicating that we are
facing an apparently inefficient program (which is efficient
when using the independent comparator), and in the case
of the p4 and ps programs, we would be facing an appar-
ently efficient programs (which is inefficient when using
independent comparator).

Table 3 also shows the percentage of deviation from the
conventional ICER when the independent comparator
($5000, 0.25 QALY) is used. In this example, the sign of the
deviation of an apparent efficient intervention such as p4
and ps (1900 and 673%, respectively) differs from the sign
of the deviation of an apparent inefficient programme such
as p3(—75%). Likewise, deviations of interventions shar-
ing the same conventional ICER, such as p; and p4(5000$/
QALY), and p; and p5(20,0003/QALY), are now quite dif-
ferent (deviation of p4 is more than double that that of p;
and deviation of p5 is more than five times that that of pro-
gramme py).

analysis. As Mason et al. [34] assert:

“Decision makers should satisfy themselves that
current practice is itself worth having before using
it as a comparison for a new treatment. If the com-
parison programme is inefficient the analysis will
be misleading’.

As the above examples show, different starting points
can lead to different results in CEA. This bias violates
basic rationality criteria in a similar way that contextual
effects do in experiments on individual choices [35].
Apart from this problem, there are also significant dif-
ferences in the speed to which innovation spreads in
diverse therapeutic areas which makes difficult com-
parisons among them.

This paper proposes the adoption of a common base-
line to which new healthcare interventions are com-
pared to identify potential biases in the results of CEA.
This baseline could be a highly efficient public health
intervention. This information would be an “additional
factor” to take into account in reimbursement recom-
mendations. Our proposal differs from generalized
CEA [30] in that the set of interventions are not evalu-
ated with respect to the counterfactual of the null set.
We are aware that there are different constraints that
limit the possibility of reallocating resources across dif-
ferent therapeutic areas, but the comparison of all the
interventions to the same independent comparator may
help to identify ineffiencies between therapeutic areas.
The result obtained from these comparisons would be
an input to consider in order to prevent the automatic
application of the ICER rule.

It is important to remark that the main objective of
our proposal is not to replace the ICER for the ACER
(average cost-effectiveness ratio), but to prevent con-
textual biases derived from using disease-specific
comparators. The use of a common unit of measure,
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established by consensus, could contribute to consider
the opportunity cost of including a new intervention
and to adopt divestment decisions. We do not claim to
overrule the context of marginal decisions. Rather, we
claim for a correct implementation of marginal analy-
sis avoiding starting-point biases and taking account
concerns on the “historical inheritance” of the set of
insured interventions in the different therapeutic areas.
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