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Abstract

We study the competitive effects of combination therapies in pharmaceutical markets,
which crucially hinge on the additional therapeutic value of combinatory use of drugs and
the therapeutic substitutability with the most relevant monotherapy. With large additional
therapeutic value, the introduction of combination therapies leads to higher prices and,
somewhat paradoxically, may reduce the health plan’s surplus. Although combination ther-
apies imply that drugs become both substitutes and complements, we show that drug prices
increase if the firms are allowed to coordinate their prices. Allowing for price discrimination
might increase allocational efficiency, but only at the expense of higher purchasing costs.
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1 Introduction

Advances in medicine and pharmaceutical innovations not only increase the number of drugs
that can be used to treat specific diseases, they also drastically improve our ability to target and
personalise treatment. This is partly achieved by combinatory use of several novel drugs within
the same therapeutic class. According to Wu et al. (2015), our fast-improving understanding of
biological systems is increasingly being used to identify novel therapeutic options among already
available sets of drugs. Targeted combination therapies are used to enhance treatment efficacy,
better prevent the development of resistance, or reduce adverse side effects.

Historically, combination therapies often consisted of a new patented drug that was used in
combination with older off-patent drugs. More recently, though, it has become more common
to target diseases with a combination of two or more on-patent drugs. A large-scale review of
clinical trials from 2008 to 2013 showed that 25 percent of all cancer trials studied combination
therapies, whereas close to 20 percent of all trials for treatment of viral and digestive diseases
involved various combination therapies (Wu et al., 2015).

An improved therapy may consist of a combination of patented drugs already approved as
monotherapies. In some cases, these are produced by the same pharmaceutical company, but it
is also common that drugs from several companies are approved as a combination therapy. When
pharmaceutical companies are launching new drugs, therefore, these are not only subjected to
various degrees of therapeutic competition as monotherapies. They will also have the potential
of adding therapeutic value to competitors’ drugs when used in combination. In this way,
biotechnology and precision medicine create pharmaceutical markets for therapies that can be
both substitutes and complements for different subgroups of patients.

Although approval of combination therapies is recognised as a challenge for health technology
assessment (Latimer et al., 2021, and Danko et al., 2019), the effects of combination therapies
for competition and drug prices, and patients’ access to these drugs, remain unexplored. In this
paper we develop a theoretical model to investigate how this unique, and increasingly important,
feature of pharmaceutical markets affects competition and efficiency. A better understanding
of how market outcomes are affected by the introduction of combination therapies is important,
both for understanding the incentives to invest in clinical trials with several drugs in the first
place, and for identifying potential inefficiencies in patients’ access to the different treatment

options.



Although treatment of patients with diagnoses such as HIV/AIDS, hepatitis C and diabetes
have long been improved by using a combination of drugs, cancer treatment is an area in which
combination therapies have become particularly important (Persson and Norlin, 2018). Ten
years ago, patients with diagnoses such as melanoma or lung cancer, which do not respond
well to traditional methods such as chemotherapy and radiotherapy, received a grim prognosis
(Torjesen, 2019). By unleashing the body’s immune system to attack tumors, immunotherapy
can now prolong the lives of many of these patients.

In 2014 FDA approved Keytruda, produced by Merck, which was the first immunotherapy
of this class for patients with melanoma. Since then, additional drugs within the same class
have been approved, including Opdivo and Yervoy, produced by Bristol-Myers Squibb. Results
from clinical studies have supported the approval of a combinatory use of these drugs (Rotte,
2019). According to IQVIA (2022) there were 5761 ongoing trials testing existing and new
variants of such immunotherapies, and nearly 90 percent of the clinical trials that started in
2021 were investigating their use in combination immunotherapies. According to the same
report, monotherapy trials have been declining.

Another recent example of branded drugs from several companies constituting a combination
therapy is found in the treatment of myeloma patients. These are patients with a type of blood
cancer that can be treated, although not yet cured, with several drug options. Janssen produces
the drug Darzalex and Bristol-Myers Squibb produces the drug Revlimid. Both drugs have
been approved as monotherapies within the same therapeutic area, and in 2019 FDA approved
a combinatory use of the two. In 2023, the same combination therapy was recommended in
the UK by the National Institute for Health and Care Excellence (NICE) for a subgroup of
patients.!

It seems well documented, therefore, that combination therapies with several novel drugs,
often produced by different companies, will play an increasingly important role in pharmaceuti-
cal markets. The European Federation of Pharmaceutical Industries and Associations (EFPIA)
recently identified competition and efficiency in markets for combination therapies as a key

policy issue:

"If the constituents of the combination are produced by different manufacturers, the
companies may not be able to coordinate directly with each other due to concerns

of infringing anti-trust regulations designed to prevent price collusion, even though

Yhttps://www.nice.org.uk/guidance/gid-ta10914/documents/html-content-6 (accessed October 2023)



a mutually beneficial, and societally positive, agreement is possible that improves

patient access to combination therapies."?

To the best of our knowledge, our model represents the first attempt to capture the pres-
ence of combination therapies when analysing competition and price setting in pharmaceutical
markets. In this setup, patients face several treatment options, including combination ther-
apies. We model a spatial competition framework with two on-patent drugs that constitute
up to three treatment options, and a distribution of patients who differ with respect to their
therapeutic match with each of the three options: monotherapies or a combination therapy
with both drugs. In this way, we capture the importance of individual patient characteristics,
as revealed by predictive biomarkers, both for selecting drugs and evaluating the efficacy and
tolerance of combinations (see Brekke et al., forthcoming). Our model allows these therapies
to have different maximum treatment effects (vertical differentiation) and different treatment
effects for given patient characteristics (horizontal differentiation).

With two therapeutically substitutable drugs (monotherapies) in the market as a starting
point, we analyse the effect of adding a combination therapy to the health plan, with particular
focus on the effect on drug prices, the health plan’s total purchasing costs, profits, and efficiency
in the allocation of patients to the three treatment options. We show that combination therapies
can have a pro-competitive effect on prices, but this depends crucially on (i) the additional
therapeutic value of the combination and on (ii) the therapeutic substitutability between the
combination treatment and the relevant backbone monotherapy.

We identify two countervailing effects on drug prices of approving a combination therapy:
market expansion and competition on the margin. When the relevant drug reaches new groups
of patients that otherwise would have used the competitor’s drug as monotherapy, the market
expands for a given price. All else equal, this has the anti-competitive effect of increasing the
optimal price. However, the introduction of a combination therapy also makes each firm’s drug
demand more price responsive, since a lower price will increase the number of patients given
the combination treatment. All else equal, this has a pro-competitive effect by lowering optimal
drug prices. If the therapeutic value of the combination therapy is sufficiently large, the anti-
competitive effect of approving the therapy dominates and, somewhat paradoxically, may lower

the health plan’s surplus. Furthermore, since market power prevails, with equilibrium prices

2www.efpia.eu/media/ue5fxxjd/access-to-oncology-combination-therapies-in-europe-todays-challenges-and-
solutions.pdf (accessed October 2023).



above marginal costs of production, too few patients are shown to transition from the more
relevant monotherapy to the approved combination therapy.

Since the two drugs are both substitutes and complements, there are both negative and
positive externalities of unilateral price increases. In our setup, the positive externality always
dominates. This has important policy implications. If the two firms illegally collude or legally
negotiate a common price policy protected with a ‘safe harbour’ arrangement with the com-
petition authority (Latimer et al., 2021), prices and profits will increase, with a corresponding
increase in the health plan’s drug purchasing costs.

We also consider the effects of so-called indication-based pricing, where the drug producers
are allowed to price discriminate between different uses of the same drug; i.e., whether the
drug is used as a monotherapy or as part of a combination therapy. We show that this could
potentially increase patients’ access to combination therapies and therefore improve allocational
efficiency, but only at the expense of higher purchasing costs for the health plan.

The rest of the paper is organised as follows. In the next section we discuss the related
literature. In section 3 we present the model. In Section 4 we analyse the benchmark case
with monotherapies, without approved combination therapies. In Section 5 we characterise the
effects on prices, drug costs, profits and efficiency of approving combination therapies. This
section also includes an analysis of both price coordination and price discrimination. In Section
6 we test the robustness of the main analysis by relaxing a key simplifying assumption. Finally,

in Section 7 we provide some concluding remarks.

2 Related literature

There is very little economics research concerned with combination therapies. The important
contribution of the few existing papers has been the identification of challenges such therapies
create for health technology assessment (HTA) bodies and health plans. Persson and Norlin
(2018) present stylised examples of how a new drug used in combination may not be cost
effective even at zero price. This can be the outcome if the new drug prolongs survival, with a
need for continued use of the existing anchor drug. To be cost effective, the producers of drugs
included in combination need to be willing to adjust their prices. This problem is claimed to
be mitigated by allowing for price discrimination, but this is unusual in practice.

Danko et al. (2019) conduct a literature review to identify challenges specific to combina-



tion therapies. Their review confirms the challenge of proving cost-effectiveness of combination
treatments with therapeutic value. In line with Persson and Norlin (2018), this can be partly
solved by more flexible pricing schemes. Since drugs used in combination can be produced by
different companies, they address the risk of violating the competition law by implementing
flexible pricing. Companies could gain from coordinating prices of the drugs, while being com-
petitors in other markets for monotherapies. Similar challenges have been discussed by other
authors as well (see Latimer et al., 2021a, 2021b; Towse et al., 2021, 2022).

Although combination therapies are getting much attention from payers, HTA bodies, and
the pharmaceutical industry, the literature has so far identified key policy challenges that needs
to be addressed. Our paper differs substantially from these studies in that we focus on competi-
tion and the strategic interaction between producers of drugs that can be used in combination.
To the best of our knowledge, the impact of combination therapies on competition strategies
for pharmaceutical companies has not yet been studied in the existing literature. In addition
to advancing the theoretical framework for studying competition in pharmaceutical markets,
our paper provides a first step towards a more systematic analysis of the incentives to launch
combination therapies and providing efficient access to these for patients.

Our framework for analysing competition in the pharmaceutical market builds on a strand
of literature that uses a spatial framework. In this framework, drugs are both horizontally and
vertically differentiated (see for example Brekke et al., 2007, Miraldo, 2009, Bardey et al., 2010,
Bardey et al., 2016, Brekke et al., 2016, Gonzales et al., 2016, and Brekke et al., 2022 and 2023).
Among these, the general set-up in our paper relates most closely to the spatial formulation in
Miraldo (2009) and Brekke et al. (2022, 2023). Like Brekke et al. (2022), we allow the health
plan to decide on the market access of the drugs.

A key assumption in these models is that a given therapeutic class contains several drugs
with different active ingredients. Although these drugs are not perfect substitutes, empirical
research supports the assumption that treatment effects can be sufficiently overlapping to es-
tablish therapeutic competition. Danzon and Epstein (2012) found that prices of new drugs
are influenced by prices of other products in the same class. Lu and Comanor (1998) analysed
therapeutic competition and found that launch prices of drugs that are closer substitutes to ex-
isting brands are typically priced at comparable levels. In addition, they found that the number

of branded substitutes has a substantial negative effect on launch prices.



3 Model

Consider a therapeutic market for on-patent drugs with two therapeutically differentiated drugs,
denoted 1 and 2, and a unit mass of patients who differ with respect to their therapeutic benefit
of drug treatment. A monopoly health plan purchases the drugs from the producers and decides
which treatments are available to the patients. Suppose first that only drug treatments with
either one or the other drug are available, what we henceforth refer to as monotherapies. Suppose
further that a share A of the patients can be successfully treated only with one of the two drugs.
More specifically, we assume that a share A/2 of the patients need one unit of drug 1, while a
similar share must be treated with one unit of drug 2. Both drugs, therefore, represent a so-
called backbone therapy for some share of the patients. For the remaining 1 — A patients, the two
drugs are therapeutically substitutable and for each of these patients, the therapeutic benefit of
drug 1 is given by v — 7z, while the therapeutic benefit of drug 2 is given by v —7 (1 — z), where
the therapeutic mismatch value z is a random draw from a uniform distribution on [0, 1], and
where (the inverse of) the parameter 7 > 0 measures the degree of therapeutic substitutability
between the two monotherapies.

Among the patients for whom the two drug treatments are therapeutically substitutable,
treatment choices are made by a physician who considers both therapeutic benefits and treat-
ment costs. More specifically, we assume that, for these patients, the utility assigned to each
treatment choice by the physician is given by

v —TX — apy if prescribing drug 1

U - I (1)
v—7(1 —x)— apy if prescribing drug 2

where p; is the price of drug i = 1,2 and the parameter o € (0, 1] measures the price sensitivity
of the physician’s treatment choice. We can think of the physician as being an agent for both
the patient and the health plan. In the special case of @ = 1, the physician takes drug prices
fully into account and acts as a perfect agent for a health plan that maximises total health
benefits net of purchasing costs. However, in the more general case of o < 1, the physician is
more concerned about treatment benefits than treatment costs.

Finally, we assume that each drug is produced by a different profit-maximising firm that can
produce the drug at a constant marginal cost which, without further loss of generality, is set

equal to zero, and which in turn implies that the total profits are equal to the total purchasing



costs of the health plan. In the following, we assume that each firm can freely set the price of
its drug, and we derive the Nash equilibrium outcome of a price-setting game under different
assumptions regarding the available set of treatment options in the health plan and the firms’

pricing strategies.

4 Benchmark: only monotherapies available

As a benchmark for further analysis, we derive in this section the Nash equilibrium outcome
of a game in which the two producers simultaneously (and non-cooperatively) set the prices
of their drugs when these are only approved as monotherapies within the health plan. If drug
choices are made such that (1) is maximised for all patients, the demand for drug 7 is given by

A 1 a(pj—pi) . .
qi = 2 +<1 >‘) <2 + 27_ ) 1, = 1727 7/7&‘7 (2)

Thus, each producer has demand from a captive segment (backbone) and a competitive segment,
where drug-specific demand from the latter segment is endogenously determined by relative drug
prices.

The profit of firm ¢ is given by m; = p;q;,where ¢; is given by (2). The first-order condition

for the optimal price set by firm ¢ is therefore

om; A ‘ a
o = a1 X) 5 =0 g

After applying symmetry we arrive at the following Nash equilibrium prices:
Pt =, i=1,2. (4)

Intuitively, the magnitude of these prices depend negatively on the relative size of the compet-
itive segment (measured by 1 — A), on the degree of therapeutic substitutability between the
drugs in this segment (inversely measured by 7), and on the price sensitivity of the physician’s
treatment choices (measured by «). In the symmetric equilibrium, each producer receives half
of the total demand, so equilibrium profits are given by

T = m, 1= 1,2 (5)



Notice also that treatment decisions are efficient in this equilibrium. Since total demand is
exogenously fixed, the efficient treatment decisions are the ones that minimise the therapeutic
mismatch costs, and these costs are minimised if, in the competitive segment, every patient
with a therapeutic mismatch value of x < (>)1/2 is treated with drug 1 (drug 2). This implies

of course that treatment decisions are efficient in any symmetric equilibrium.

5 Combination therapies

Suppose now that a third treatment alternative is approved, namely a combination of the two.
Without loss of generality we assume that the combination consists of being treated with one
unit of drug 1 and one unit of drug 2, what we will henceforth refer to as a combination
therapy.> We assume that the patients who have one of the drugs as the backbone therapy
might also respond positively to a combination therapy. This implies that there are two viable
treatment options for every patient in the market. In each of the two captive demand segments,
a share \/2 of the patients can successfully be treated either by one unit of drug ¢ or by a
combination. For each of these patients, the therapeutic benefit of the monotherapy is given by
v —ty;, while the therapeutic benefit of the combination therapy is given by w—t (1 — y;), where
w > v and where y; is a random draw from a uniform distribution on [0, 1], with ¢ = 1,2. This
captures the importance of patient-specific characteristics, as revealed by predictive biomarkers,
for personalisation of treatment. Patients vary in their therapeutic match or tolerance to a
combination of the backbone drug and the other add-on drug.

For notational convenience, we will in the following denote the therapeutic value-added of
the combination therapy by A := w — v. Notice that, for each of the patients who might
potentially benefit from the combination therapy, (the inverse of) the parameter ¢t > 0 measures
the degree of therapeutic substitutability between the combination therapy and the backbone
therapy. The remaining share of the patients (1 — \) do not derive any additional therapeutic
benefit from (or do not tolerate) the combination therapy and can successfully be treated by
either of the two monotherapies, as before. Thus, we can think of the parameter A as measuring
the potential size of the market for combination therapies.*

If the purchasing price of the combination therapy is given by p., prescription choices for

3In practice, the optimal dosage of a drug will vary across patients and may also change if used in combination
with another drug.

In Section 5 we consider an alternative version of the model, where each patient might be prescribed any of
the three treatment alternatives.



patients who potentially benefit from the combination are made to maximise the following utility
function:
v —ty; — ap; if prescribing monotherapy ¢
Ui = : (6)
w—1t(1—y;) —ap. if prescribing the combination therapy
As before, the treatment choices for patients who only benefit from the two therapeutically
substitutable monotherapies are made to maximise (1). These treatment choices result in the

following demand function for monotherapies with drug :

A N
qi 53/1 + (1 - )\> x, (7)
where
1 A+ a(p;i —pe)
N )
and
1 a(pj—pi)
_1! 9
S T T )

with 7,7 = 1,2 and ¢ # j. The demand for combination therapies, denoted by @, is then given
by

Q= (1 =), (10)

1

N >

2

(2

Notice that the availability of a combination therapy endogenises total demand for each drug,
which now depends on the share of patients that are given a combination treatment. The total

number of drug units sold is thus given by 1 + Q.

5.1 First-best treatment choices

Before considering how the approval of the combination therapy affects the firms’ pricing deci-
sions, let us first derive the first-best treatment choices when the combination therapy is included
in the health plan. For the patients who respond only to one of the two monotherapies, the
optimal treatment choices are clearly such that £ = 1/2, as before. Among the remaining pa-
tients, treatment choices are efficient if the combination therapy is given to all patients whose
additional benefit from this treatment is higher than the difference in marginal production costs

between the combination treatment and the relevant monotherapy. Since we have set marginal
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costs equal to zero, efficient treatment choices are such that
v—ty,=w—1t(1—1y), (11)

implying that all patients with a mismatch value y; higher than (1/2) — (A/2t) should be
prescribed the combination therapy. This implies in turn that, in the first-best solution, the
share of patients given the combination therapy is

Q:;<L+?>. (12)

5.2 Uniform pricing

Suppose that each firm is restricted to setting a uniform price for its drug, regardless of whether
the drug is used in a monotherapy or in combination with the other drug. This assumption is
in line with the current practice in most countries, where companies are not allowed to apply
distinct prices for the same drug when used in different indications, subpopulations of the same
disease, or lines of treatments, or in combinations with other treatments (Preckler, 2022).5 This
implies that, if the prices of monotherapies are given by p; and ps, the price of the combination

therapy is given by p. = p1 + p2. In this case, the profit of firm ¢ is given by

mi = pi (6 + Q) (13)

where ¢; and @ are given by (7) and (10), respectively. The first-order condition for the profit-

maximising price is then given by

or; a Aa)
api—Qz+Q—Pz<(1—>\)27_+22t)—07 (14)

and the symmetric interior-solution Nash equilibrium under uniform pricing is given by

(24N t+AA)T .
This equilibrium exists if
A<A<A, (16)

5In Section 5.4 below we consider the case of indication-based pricing, where each firm can price discriminate
and set different prices for its drug depending on whether it is used as a monotherapy or as part of a combination
therapy.
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where

(2= N 7T—2(1- N1t

TRy (a7)
and

~ _ @r+3AT+2(1 -t

A= 2(1—A)t+ A ' (18)

If the therapeutic value-added of the combination therapy is too low, A < A, the Nash equilib-
rium is a corner solution in which no patient is given the combination treatment. On the other
hand, if the additional therapeutic benefit of the combination is sufficiently large, A > A, the
Nash equilibrium is another corner solution in which all patients who potentially benefit from
the combination therapy will end up receiving it. In the following, we assume that the condition

in (16) holds. The equilibrium demand for monotherapies with drug ¢ is then given by

2(1=A) (2= Nt — M)+ A((6— N t—AA) T

u_ =1,2 19
& 8t((1—\)t+ A7) TS (19)
whereas the equilibrium demand for combination therapies is given by
2(1 =M t+ A1) (A+t)— 27t
v - AU N (At —2nt 0

A ((L=XN)t+ A1)

The resulting profits for each firm (which correspond to the total purchasing costs of each drug)

are then given by

v wru s un (QFENEFEA)2A =N+ M) T .
m=r(e+ QY = 160 (1 — \) ¢+ A7)2t =12 (21)

5.2.1 The effect of combination therapies on drug prices

What is the competitive effect of approving a combination therapy in the health plan? Is
price competition softened or intensified? A comparison of (4) and (15) allows us to reach the

following conclusion:

Proposition 1 (i) Approval of a combination therapy in the health plan leads to lower drug
prices if either A ort is sufficiently small, while it leads to higher drug prices if both A andt are
sufficiently large. (ii) The scope for an anti-competitive effect of introducing the combination

therapy is larger if either T or X is smaller.

12



Thus, whether the inclusion of the combination therapy has a pro-competitive or an anti-
competitive effect on drug prices depends crucially on the therapeutic value-added of the combi-
nation (measured by A) and the therapeutic substitutability between the combination therapy
and the relevant backbone drug (inversely measured by ¢). The intuition behind the results
stated in Proposition 1 can be pinpointed by comparing the two first-order conditions in (3)
and (14), which show that the inclusion of a combination therapy adds the following two terms
to firm ¢’s profit gain of a (unilateral) marginal price increase:

or¥  or™™ A Ao
Lo D =g = [ 2= ). 22

These two terms capture the two counteracting effects on price setting resulting from the inclu-
sion of a combination therapy in the health plan. For given prices, such an inclusion yields a
positive demand effect for firm ¢ in firm j’s captive patient segment, since some of the patients
who were previously prescribed monotherapy j is now being given the combination treatment
with both drugs. This effect, which is captured by the first term in (22), makes firm i’s demand
less price elastic and contributes to a higher profit-maximising drug price, all else equal. How-
ever, the introduction of a combination therapy also makes each firm’s drug demand more price
responsive, since a lower (higher) price will increase (reduce) the number of patients given the
combination treatment. This effect is captured by the second term in (22) and contributes, all
else equal, to a lower optimal drug price.

Notice that the relative magnitudes of the two above-described effects depend crucially on
the parameters A and ¢. Since the demand effect of the combination therapy depends on its
therapeutic value-added, the magnitude of the first effect is monotonically increasing in A,
and it turns out that the first effect is always dominated by the second effect, implying that
introducing the combination therapy is pro-competitive, if A is sufficiently close to the lower
bound A. Furthermore, since the effect of the combination therapy on the price responsiveness of
demand depends on the degree of therapeutic substitutability between the combination therapy
and the relevant monotherapy, the magnitude of the second effect is monotonically decreasing in
t. It turns out that, if ¢ is sufficiently low, the second effect dominates the first effect, implying
that the presence of combination therapies are pro-competitive, for all values of A € (A, Z).
On the other hand, if ¢ is sufficiently high, the second effect is always dominated by the first

effect, implying that combination therapies are anti-competitive, if in addition A is sufficiently

13



close to the upper bound A.

In order to understand the intuition behind the second part of Proposition 1, notice that
the equilibrium prices in the absence of a combination therapy are monotonically increasing in
7 and A, as can be seen from (4). This implies that the scope for an anti-competitive effect of
combination treatments is larger if the drug prices in the absence of such treatments are lower.
The reason is that lower drug prices reduce the cost difference between monotherapies and the
combination therapy, which in turn increases the positive demand effect of including the latter
type of treatment in the health plan. All else equal, this increases the scope for a drug price

increase following the introduction of a combination treatment option.

5.2.2 The effects of combination therapies on drug costs and health benefits

Since the inclusion of the combination therapy always leads to higher total demand, total
profits (and thus total drug costs) clearly increase if such inclusion is anti-competitive. A more
interesting question is whether a pro-competitive effect of combination treatments can be strong
enough to outweigh the demand increase, implying lower profits for the firms and thus lower drug
expenditures for the health plan? The answer to this question is ‘yes’, and the next proposition
confirms that, in qualitative terms, the parameter conditions ensuring a pro-competitive effect

of combination therapies are sufficient to ensure a negative effect on total drug expenditures:

Proposition 2 Inclusion of a combination therapy in the health plan leads to lower profits and

thus lower drug expenditures for the health plan if either A ort is sufficiently small.

If the inclusion of a combination treatment leads to lower drug costs for the health plan, the
benefit of including this treatment alternative is unambiguously positive, since such an inclusion
also leads to higher health benefits for the patients. On the other hand, if drug costs increase, the
net benefit of including the combination therapy depends on whether or not this cost increase
outweighs the increase in health benefits. The latter benefits consist of the additional health

gains for the patients who switch from a monotherapy to a combination therapy and are given

14



H = A/j(At(ls)+ts)ds
)\(?(Jt—FA)(?(l—A)t—i—)\T)—th)((t—i-A)(Q(l—>\>t+3AT)+2t7')
2

16t ((1 — A)t+ A7)

;o (23)
