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Abstract

Objective: Cost-effectiveness analysis of a 6-month treatment
of apixaban (10 mg/12h, first 7 days; 5 mg/12h afterwards) for
the treatment of the first event of venous thromboembolism
(VTE) and prevention of recurrences, versus low-molecular-wei-
ght heparins/vitamin K antagonists treatment (LMWH/VKA).
Material and methods: A lifetime Markov model with 13 heal-
th states was used for describing the course of the disease.
Efficacy and safety data were obtained from AMPLIFY and
AMPLIFY-EXT clinical trials; health outcomes were measured as
life years gained (LYG) and quality-adjusted life years (QALY).
The chosen perspective of this analysis has been the Spanish
National Health System (NHS). Drugs, management of VTE and
complications costs were obtained from several Spanish data
sources (€, 2014). A 3% discount rate was applied to heal-
th outcomes and costs. Univariate and probabilistic sensitivity
analyses (SA) were performed in order to assess the robustness
of the results.

Results: Apixaban was the most effective therapy with
7.182 LYG and 5.865 QALY, versus 7.160 LYG and 5.838 QALYs
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Resumen

Objetivo: Analizar la relacion coste-efectividad de 6 meses
de tratamiento con apixaban (10 mg/12 h, 7 primeros dias;
5 mg/12 h después) para el primer evento de tromboembolis-
mo venoso (TEV) y prevencién de recurrencias, frente a hepari-
nas de bajo peso molecular/antagonistas de vitamina K (HBPM/
AVK).

Material y métodos: Se ha empleado un modelo de Markov con
13 estados de salud que describen la evolucién de la enfermedad
alolargo de la vida de los pacientes. Los datos de eficacia y sequ-
ridad se han obtenido de los ensayos clinicos AMPLIFY y AMPLI-
FY-EXT, calculéndose los afios de vida ganados (AVG) y los afios
de vida ajustados por calidad (AVAC) de las opciones terapéuticas
evaluadas. En este andlisis se adoptd la perspectiva del Sistema
Nacional de Salud (SNS). El coste de la medicacién, de las com-
plicaciones y del manejo del TEV se obtuvo de distintas fuentes
espafnolas (€, 2014). Se aplicé una tasa de descuento anual del
3% a costes y beneficios en salud. Se realizaron andlisis de sensi-
bilidad univariante y probabilistico (ASP) para evaluar la robustez
de los resultados.

Resultados: Apixaban generd mejores resultados en salud con
7,182 AVG y 5,865 AVAC, frente a 7,160 AVG y 5,838 AVAC
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with LMWH/VKA. Furthermore, apixaban had a lower total
cost (€13,374.70 vs €13,738.30). Probabilistic SA confirmed
dominance of apixaban (led to better health outcomes with
less associated costs) in 89% of the simulations.

Conclusions: Apixaban 5 mg/12h versus LMWH/VKA was an
efficient therapeutic strategy for the treatment and prevention
of recurrences of VTE from the NHS perspective.

KEY WORDS
Anticoagulants; Apixaban; Cost-effectiveness; Deep vein
thrombosis; Pulmonary embolism; Venous thromboembolism
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Contribution to scientific literature
What is known about this subject?

Venous Thromboembolism can be considered a re-
levant condition from the perspective of the healthca-
re system, because it has been established as the third
cause of cardiovascular death at global level. There are
currently several treatment options available in the mar-
ket; the group of new oral anticoagulants are the ones
offering the highest number of advantages compared
with the rest, because they involve less anticoagulation
monitoring in patients and, at the same time, they offer
a more favourable safety profile.

What is the contribution of this study to scientific
literature?

This cost-effectiveness analysis is the first one con-
ducted in our country in order to assess the costs and
health outcomes associated with treatment with apixa-
ban vs. low molecular weight heparins and vitamin K
antagonists, for treatment of a first event of venous
thromboembolism, and prevention of recurrences. The
information and results of this study can be helpful for
decision making by the different stakeholders involved.

Introduction

Venous Thromboembolism (VTE), which includes both
Deep Vein Thrombosis (DVT) and Pulmonary Embolism
(PE), represents the third cause of cardiovascular death
at a global level'. With approximately 60% of DVT and
40% of PE?3, the total prevalence of VTE in Spain has
been calculated in 0.11%%, with a progressive increase
in cases, reaching a diagnosis rate of 154/100,000 inha-
bitants, including non-hospital diagnosis®.

Patients with VTE have a high risk of recurrences,
which is higher during the first two years®, as well as
of long-term complications such as Post-Thrombotic
Syndrome (PTS) and Chronic Pulmonary Hypertension
(CTEPH)’. VTE generates an important use of resources
due to these complications and the recurrences which
require hospitalization. The studies available have calcu-

para HBPM/AVK, y con menor coste total (13.374,70€ versus
13.738,30€). El ASP confirmé la dominancia de apixaban (pro-
duce mejores resultados con menores costes asociados) en el
89% de las simulaciones.

Conclusiones: Apixaban 5mg/12 h versus HBPM/AVK fue una
estrategia eficiente para el SNS en el tratamiento y prevencién
de recurrencias de TEV.

PALABRAS CLAVE
Apixaban; Anticoagulante; Coste-efectividad; Embolia pulmonar;
Tromboembolismo venoso; Trombosis venosa profunda
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lated the total cost associated with VTE in Spain in over
75.5 million euros, with an annual 8-9% increase, out of
which 79.3% is assigned to hospital healthcare®.

The treatment for VTE is anticoagulation; other treat-
ments such as thrombolysis or inferior vena cava filters
are reserved for special situations’. Current treatment
guidelines recommend parenteral anticoagulation du-
ring the acute phase, with low-molecular-weight hepa-
rins (LMWH) during the first 5-10 days, followed by oral
anticoagulation during a minimum period of 3 months
with Vitamin K antagonists (VKA), such as dabigatran
or edoxaban, or otherwise initiating oral treatment with
apixaban or rivaroxaban, not requiring any previous pa-
renteral treatment®.

Apixaban is an oral, direct, highly selective Xa factor
inhibitor; unlike VKA, it does not need continuous mo-
nitoring of the INR value to stay within the therapeutic
range and, therefore, it does not require any dose ad-
justment’®.

The efficacy of apixaban for VTE treatment and pre-
vention of recurrences has been supported by the out-
comes of a Phase-lll clinical trial', which demonstrated
non-inferiority vs. LMWH/VKA.

Additionally to its efficacy assessment, it is interes-
ting to develop other type of studies, with complemen-
tary information demonstrating that new therapies are
cost-effective vs. other options available.

The objective of the present study was to conduct a
cost-effectiveness analysis of apixaban versus LMWH/
VKA for treatment of the first VTE event, and prevention
of the recurrences.

Methods

The costs and health outcomes of the therapeutic
options were estimated through an analytic model, in a
cohort of Spanish patients who required anticoagulant
treatment for a first VTE event and its recurrences.

Model Structure

The cost-effectiveness analysis was conducted throu-
gh a Markov Model which simulates the evolution of pa-
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tients with an acute VTE episode. This technique, widely
used for the economic evaluation of medications'>'3, re-
presents the natural history of the disease, through the
definition of selective health states which show the po-
tential events and situations that a patient can experien-
ce. The structure has been based on models accepted
by the National Institute for Health and Care Excellence
for this condition' "¢, and was validated by a board
of national experts (2 Internal Medicine Specialists and
one Hospital Pharmacist). Figure 1 shows the diagram of
the model with 13 health states, representative of the
clinical events derived of the evolution of the condition
or its treatment, and the potential transitions between
them. Patients are initially placed in the “first PE or DVT
event” health states, and transitions are conducted in
3-month cycles.

Treatment options

The assessed therapies included the combined treat-
ment with LMWH/VKA, represented by enoxaparin and
acenocoumarol, vs. apixaban. The dosing schedules con-
sidered were enoxaparin 1 mg/kg twice a day and VKA
6 mg/day on the 6 first days, and VKA 3 mg/day until
treatment completion. Treatment with apixaban inclu-
ded 10 mg twice a day on the 7 first days, and 5 mg
twice a day until completing 6 months, which was the
total duration of treatment planned for both arms. The
dosing regimens and duration of treatments were tho-
se used in the clinical trials of reference. For recurrent
events, the treatment initially administered was repea-
ted, except in the case of initial treatment discontinua-
tion before completing the 6 months, where patients
were always treated with LMWH/VKA.

Recurrent First PE
PE e event
Recurrent VTE Recurrent First PE
™ or death by VTE DVT ™ event
Death by
VTE | Death
Fatal major —»| Death
bleeding
Major Non-fatal IC Post IC haemorrhage
| . > . ) e
bleeding haemorrhage (semi-absorbing state) Death
Non-fatal -
major First PE event
bleeding '(lj'r_eatm_ent . | after 1st line
Non-IC iscontinuation treatment
> Alive non-fatal
| CRNM | | [First PE major bleeding No treatment | | First PE
bleeding event discontinuation event
Fatal
ctepn | | Peath
| CTEPH
: Non-fatal Post CTEPH
First | . . |
> PE | | CTEPH (semi-absorbing state) Death
event
Other treatment First PE event after 1st line
discontinuation treatment
First No First PE
VTE ~ > events e event
event
Death by causes not associated with recurrent
o |
> VTE, VTE complications and haemorrhages Death
Ly EI\r/S.I‘E | Similar to the branch of the first PE event, except that patients with recurrent
event PE will then go back to the situation of first PE event.
CRNM: Clinically relevant non-major; CTEPH: Chronic Thromboembolic Pulmonary Hypertension; DVT: Deep Vein Thrombosis.; IC: intracranial;
PE: Pulmonary Embolism; VTE: Venous Thromboembolism.

Figure 1. Markov Model.
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Perspective, discount rate, and time horizon

This analysis was conducted from the perspective of
the Spanish National Healthcare System (NHS), applying a
3% annual discount rate to costs and health outcomes'”.
The time horizon of the analysis was lifetime.

Health outcomes

The model considers the risk of developing the fo-
llowing clinical events: recurrent VTE and VTE-related
death, major bleeding, clinically relevant non-major blee-
ding (CRNM), PTS and CTEPH (Table 1). In each cycle, each
patient could only present one event.

The risk of developing some event was divided into 2
periods: one initial acute phase of 6 months (sub-divided
into 0-3 and 3-6 months), which shows the outcomes
observed in the direct comparison study between the
alternative options (AMPLIFY study)'" and a subsequent
period until reaching the time horizon of the analysis, the
entire life of the patient. The risk of suffering an event af-
ter permanent treatment discontinuation (by withdrawal
or completing treatment) was obtained from literature'®?
and from the extension study arm (AMPLIFY-EXT), whe-
re placebo was used as comparator?®. The frequency of
CTEPH (1,25%)?" and the prevalence of PTS (8.1%)?,
which was considered constant, were obtained from
scientific literature.

The anticoagulant treatment received had no impact
on the nature of fatal haemorrhages, considering that 13-
46% of all major bleedings were fatal;, and 13.97% of
those non-fatal were intracranial?. Besides, after 18 mon-
ths from the embolic event, an incremental risk factor of
bleeding was applied of 0.197 per decade of life, because
age is an additional risk factor for bleeding?*. Regarding
discontinuation due to hemorrhagic events, according
to data from a secondary analysis of the AMPLIFY study
validated by the board of experts, a 2-day discontinua-
tion was considered in CRNM bleeding, and permanent
in case of intracranial haemorrhages. For non-intracranial
major bleeding 47.27% of patients discontinued treat-
ment during 14 days, while the rest discontinued perma-
nently.

Measurement of health outcomes

The efficacy of alternative treatments determined the
development of clinical events and, consequently, the life
expectancy of patients. Efficiency was estimated conside-
ring total costs and health outcomes in terms of life years
gained (LYG), which were subsequently adjusted with the
relevant utility values to be expressed as quality-adjusted
life years (QALY), accumulated at the end of the simula-
tion. The incremental cost-effectiveness ratio (ICER) and
incremental cost-utility ratio (ICUR) between the assessed
therapies (apixaban vs. LMWH/VKA) was calculated with
the following formulas:

apixaban cost—LMWH]/VKA cost
LYG with apixaban—LYG with LMWHIVKA

apixaban cost—LMWH/VKA cost
QALY with apixaban—QALY with LMWHIVKA

ICER= ICUR=

Quality of life

In economic evaluations, the health related quality of
life is included through the calculation of QALY, which
is derived from the adjustment of survival in LYG, with a
utility value which represents the subjective preference
of patients for a specific health state.

The model considered different utilities according to
the different health states, A baseline utility of 0.825%°
was accepted for patients with VTE without a previous
history of complications. The development of intracra-
nial haemorrhage or CTEPH was associated with utilities
of 0.330%¢ and 0.6507%, respectively.

Decrements of utilities associated with clinical events
and bleedings were taken into account, as well as those
associated with the way of administration of the anti-
coagulant treatment, with a higher impact of the pa-
renteral way in the final utility value (Table 1)?6.28.29.30.31.32,

Resources and costs

In line with the analysis perspective, only direct heal-
thcare costs were included (pharmaceutical costs, ad-
ministration, INR monitoring, and management of VTE
and its complications). Non-healthcare or indirect costs
were not included. The cost of pharmaceutical treat-
ments was calculated by retail price3, applying the
current deductions as relevant®. The board of experts
provided the identification and calculation of the neces-
sary resources (medication, number of consultations re-
quired, diagnostic tests, etc.) for treatment monitoring
and management of the disease and its complications.
Unit costs (Table 2) were obtained from scientific lite-
rature and a national database of healthcare costs; in
those cases where necessary, the variation of the index
of consumer prices until the year of this analysis was im-
plemented3363738 Al costs included in the model were
expressed in 2014 euros.

Sensitivity analysis

One-way deterministic sensitivity analyses (DSA) as
well as probabilistic (PSA) were conducted, in order to
assess the impact of certain parameters on the results.
In the univariate sensitivity analysis, the following indivi-
dual modifications were conducted: treatment duration
(3 months, 12 months, and lifetime), time horizon (1, 5
and 10 years) and discount rate (0-5%). The PSA invol-
ved the simultaneous variation (2,000 Montecarlo simu-
lations) of all parameters considered relevant according
to a distribution previously assigned and adjusted to the
type of variability presented. The distribution functions
applied were: beta (events and utility rates), log-normal
(relative costs and risks), gamma (event rates and costs),
and Dirichlet (distribution of recurrent VTE according to
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Table 1. Health outcomes for the assessed therapies

Risk of ocurrence of clinical events

Recurrent VTE and death associated with VTE (Absolute Risk and distribution of events)

AR
PERIOD
Apixaban LMWH/VKA
0-3 months 0.0171 0.0214
3-6 months 0.0048 0.0048
Death associated with VTE Non-fatal recurrent PE Non-fatal recurrent DVT
N Percentage N Percentage N Percentage
28 21.54 49 37.69 53 40.77
AR of major bleeding 1
PERIOD Apixaban LMWH/VVKA
0-3 months 0.0041 0.0141
3-6 months 0.0015 0.0041
AR of CRNM bleeding
PERIOD Apixaban LMWH/VKA
0-3 months 0.0265 0.0636
3-6 months 0.0120 0.0164
AR after treatment discontinuation*
PERIOD Apixaban LMWH/N/KA RR
0-3 months
36 months 0.0487 0.0521 1.0672
Complications
PTS CTEPH
Percentage Percentage
8.1 1.25
Utility decrements per clinical event, bleeding and anticoagulant treatment
Utility decrements Duration of decrements
Clinical events
PE -0.32% 30 days?®2°
DVT -0.11% 30 days?®2°
Bleeding
Non-IC bleeding -0.30% 30 days?&2°
CRNM bleeding -0.0054% 2 days**
Severe PTS -0.0700* During PTS?!
Anticoagulant treatment
Apixaban -0.0023? During treatment®?
LMWH/VKA -0.013%? During treatment??

*Discontinuation regardless of the clinical events included in the model.

**Determined by a board of experts.

AR: Absolute Risk; CRNM: clinically relevant non-major; DVT: Deep Vein Thrombosis; IC: intracranial; LMWH: Low Molecular Weight Heparins;
PE: Pulmonary Embolism; PTS: Post-thrombotic Syndrome; RR: Relative Risk; VKA: Vitamin K antagonists; VTE: Venous Thromboembolism.

percentage of death associated with VTE, percentage of were calculated with the standard error and confidence
non-fatal PE and DVT). The parameters for distributions intervals for each parameter.
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Table 2. Resource use and unitary costs of the management of patients with VTE (€, 2014)

Pharmaceutical cost

Medication and dosing regimen

Daily treatment cost (RP-VAT)
during the induction period (€)

Daily treatment cost (RP-VAT)
until completing 6 months (€)

Apixaban (Eliquis®)

10 mg b.i.d (the first 7 days) and 5 mg 5.60 2.80
b.i.d (until completing 6 months)

LMWH (enoxaparin) (Clexane®)

1 mg/kg b.i.d. (the first 6 days) [IZHETE NS i
VKA (acenocoumarol) (Sintrom®)

6 mg/day (the 6 first days) and 3 mg/day 0.11 + LMWH 0.11

(until completing 6 months)

Cost of administration

Concept Percentage of patients Unitary cost (€)
Training for one patient 100% 17.94
LMWH administration at the health centre 25% 14.53

Cost of INR monitoring

At Primary Care (70% of patients)

Number of tests/visits
(first model cycle)*

Unitary cost (€)

INR Prothrombin test 10 4.71
Consultation with Primary Care Physician 5 42.88
Consultation with nurses 5 17.94

At hospital (30% of patients)

Number of tests/visits
(first model cycle)*

Unitary cost (€)

INR Prothrombin test 10 4.71
First visit to the Haematologist 1 109.49
Subsequent visits to the Haematologist 9 65.69
First cycle (€ Subsequent cycles (€
Average cost of INR monitoring ycle (€ < J ©
470.11 137.09

Cost of VTE management

At Primary Care (50% of patients with
DVT and 2.5% of patients with PE)

Number of tests/visits

Unitary cost (€)

Doppler Ultrasound Test 1 (DVT) 60.91
CT angiography 1 (PE) 212.67
Echocardiogram 1 (PE) 97.13
Chest X-ray 1/1 (DVT/PE) 22.57
D-dimer Test 1/1 (DVT/PE) 15.99
Visits to the Hospital ER 1/1 (DVT/PE) 133.40
First visit to Internal Medicine 1/1 (DVT/PE) 207.55
Subsequent visits to Internal Medicine 2/2 (DVT/PE) 124.53

At hospital (50% of patients with DVT and 97.5% of patients with PE
and 100% of recurrent cases)

Unitary cost per daily stay (€)

Admission at Internal Medicine Ward (100% of patients with DVT during 5 days) 502.30
Admission at Pulmonology Ward (100% of patients with PE 7 days) 501.59
Initial event Recurrent event
Cost of DVT © ©
1,646.36 2,561.73
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Table 2 (cont). Resource use and unitary costs of the management of patients with V/'TE (€, 2014)

Initial event(€)

Recurrent event(€)

Cost of PE

3,353.57

3,414.43

Management costs of complications

Acute costs

Cost per episode (€)

Semi-absorbing health states

IC Haemorrhage 7,748.42

CTEPH 5,836.07
Temporal health states

EC bleeding 3,538.30

CRNM bleeding 2,376.10

Fatal events

Fatal major bleeding 3,584.79

CTEPH 5,836.07

Death associated with VTE 3,414 .43
Maintenance cost in the first cycle

IC Haemorrhage 1,937.10

CTEPH 5,836.07
Maintenance costs in subsequent cycles

IC Haemorrhage 1,937.10

CTEPH 5,836.07

PTS 4,534

*The number of INR tests and visits was reduced by 70% from the second quarter, both in Primary Care and at hospital level.

CRNM: Clinically relevant non-major; CTEPH: Chronic Thromboembolic Pulmonary Hypertension; DVT: Deep Vein Thrombosis; EC: extracranial;
IC: intracranial; INR: International Normalized Ratio; LMWH: Low Molecular Weight Heparins; PE: Pulmonary Embolism; PTS: Post-thrombotic
Syndrome; RP-VAT: retail price + VAT; VKA: Vitamin K Antagonists; VTE: Venous Thromboembolism.

Results

The results obtained for a cohort of 1,000 patients and
a lifetime horizon revealed that VTE patients treated with
apixaban experienced a lower number of recurrent embo-
lic events, major bleedings and CRNM bleeding than tho-
se treated with LMWH/VKA. Table 3 shows the number of
events, the LYG and QALY, and the costs associated with the
anticoagulant therapy and management of clinical events.

In terms of survival, apixaban provided 7.182 LYG ver-
sus 7.160 LYG achieved with LMWH/N/KA. Considering
the utility values, the average QALY obtained with apixa-
ban was 5.865, versus 5.838 in patients with LMWH/VKA.
The total cost was €13,374.70/patient with apixaban and
€13,738.30 with LMWH/VKA. The cost items with the hi-
ghest differences between the therapeutic options were
those associated with anticoagulant treatment (drug cost,
administration and monitoring), major bleeding and CRNM
bleeding. Treatment with apixaban led to a reduction of
€363.6/patient, compared with LMWH/VKA, with 0.022
LYG and 0.027 QALY gained.

Considering the number of events occurred, LYG and
QALY and the costs, it is observed that treatment with
apixaban presents higher efficacy in the reduction of re-
current VTE events, bleedings and haemorrhages, with
an increase in survival, as well as savings in costs of pa-
tient management.

The analysis demonstrated that treatment with
apixaban was a dominant treatment option (lower
cost and better health outcomes) relative to the use of
LMWH/VKA.

Apixaban appeared as dominant treatment vs.
LMWH/VKA in all DSA (Table 4), except in the scena-
rio with a lifetime treatment duration, where the total
cost of treatment with apixaban was higher than with
LMWH/VKA, and could be considered a cost-effective
option, because the ICUR (€4,751/QALY) was lower than
the threshold of willingness to pay more frequently used
as reference in Spain (€30,000/additional QALY)39.
Apixaban was a dominant strategy vs. LMWH/VKA in
89% of the PSA simulations (Figure 2).
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Table 3. Base case results: clinical events and associated costs

Number of clinical events

Apixaban LMWH/VKA
Recurrent VTE and VTE-related death
VTE-related death 52 53
Non-fatal recurrent PE 107 108
Non-fatal recurrent DVT 261 262
Total 420 423
Major bleeding
Fatal 9 10
Non-fatal IC 8 9
Non-fatal non-IC 48 57
Total 65 77
CRNM bleeding
CRNM bleeding 291 331
CTEPH
CTEPH 21 21
Treatment discontinuation
Event-related (non-fatal non-IC major bleeding) 2 5
Other treatment discontinuation 46 50
Total 48 56
Death
Event-related (acute) 61 63
Long term event-rela;ed 29 9
(death due to absorbing health states)
Background death (not related to recurrent VT, its complications
or haemorrages) 21 2108
Total 1.000 1.000
LYG and QALY
Total QALY 5.865 5.838
Total LYG 7.182 7.160
Anticoagulant-related and event-related costs
Apixaban LMWH/VKA
First embolic event €2,329.20 (17.41%) €2,329.20 (16.95%)
Costs associated with anticoagulant treatment
Pharmaceutical €543.20 (4.06%) €133.80 (0.97%)
Administration €0.00 (0.00%) €13.00 (0.09%)
Monitoring €188.00 (1.41%) €776.30 (5.65%)
Total cost €731.20 (5.47 %) €923.10 (6.72%)
Recurrent VTE and VTE-related death
VTE-related death €157.60 (1.18%) €160.10 (1.17%)
Non-fatal recurrent PE €322.90 (2.41%) €327.20 (2.38%)
Non-fatal recurrent DVT €589.00 (4.40%) €591.10 (4.30%)
Total cost €1,069.50 (7.80%)  €1,078.40 (7.85%)
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Table 3 (cont). Base case results: clinical events and associated costs

Major bleedings

Fatal major bleeding €25.70 (0.19%) €31.70 (0.23%)
Non-fatal IC major bleeding
Acute event-related costs €49.90 (0.37%) €61.60 (0.45%)
Long-term care costs €149.40 (1.12%) €201.50 (1.47%)
Non-IC non-fatal major bleeding €140.50 (1.10%) €173.20 (1.26%)
Total cost €365.50 (2.73%) €468.00 (3.41%)
CRNM bleeding
CRNM bleeding €560.70 (4.19%) €651.20 (4.74%)
CTEPH
Acute event-related costs €105.60 (0.79%) €105.30 (0.77%)
Long-term care costs €2,034.40 (15.21%) €2,030.10 (14.78%)
Severe PTS
Severe PTS €6,178.50 (46.20%)  €6,153.10 (44.79%)
TOTAL COST €13,374.70 €13,738.30

CRNM: Clinically relevant non-major; CTEPH: Chronic Thromboembolic Pulmonary Hypertension; EC: extracranial; IC: intracranial;
INR: International Normalized Ratio; LMWH: Low Molecular Weight Heparins; LYG: Life Years Gained; PE: Pulmonary Embolism;
PTS: Post-Thrombotic Syndrome; QALY: Quality-adjusted life years; VKA: Vitamin K Antagonists; VTE: Venous Thromboembolism.

Discussion

VTE represents a major public health problem, which
affects many millions of people in the world every year.
The approximate cost of preventing or treating VTE is
1,300 million dollars in the Western countries; and in
Spain, specifically, the cost of hospitalization for PE can
reach 20 million euros per year®. Besides, those patients
who survive can present chronic episodes that require
hospitalization and additional treatments, and many in-
dividuals will suffer a reduction in their working ability

Table 4. Results of the base case and the sensitivity analyses

(less working hours, frequent sick leaves, reduction in
productivity, etc.), which increases the clinical and eco-
nomic impact of VTE.

There is no doubt that standard therapies with VKA
are effective, though they entail certain drawbacks inhe-
rent to their mechanism of action which can affect the
quality of life of patients, such as the potential interac-
tions with drugs and food, and the need for continuous
INR monitoring to conduct dose adjustments in order to
guarantee good patient control. The existence of poor-
ly-controlled patients is associated with an increase in

Cost-effectiveness results according to the scenarios considered

SCENARIO APIXABAN LMWH/VKA Cost per C((DQS,ZIE)Yer
Total Cost LYG QALY Total Cost LYG QALY LYG gained
Base case €13,374.70 7.160 5.865 €13,738.30 7.182 5.838 Dominant Dominant
3-month treatment €13,174.53 7.177 5.861 #€13,642.89 7.155 5.837 Dominant Dominant
12-month treatment €13,664.57 7.235 5909 #€13,940.81 7.208 5.871 Dominant Dominant
Lifetime treatment €17,592.75 7.366 6.014 #€16,879.29 7.266 5.864 €7,179 €4,751
1-year time horizon €4,095.90 0.957 0.783 €4,453.66 0.955 0.776 Dominant Dominant
5-year time horizon €8,306.19 3.952 3.233 €8,676.83 3.941 3.216 Dominant Dominant
10-year time horizon €11,532.74 6.115 4.997 #€11,902.23 6.097 4.973 Dominant Dominant

LMWH: Low Molecular Weight Heparins; LYG: Life Years Gained; QALY: Quality-adjusted Life Years; VKA: Vitamin K Antagonists.
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the risk of complications and in the cost that the NHS
must assign for its management, and this shows that
there is a real need to develop therapies which not only
are more effective, but also offer benefits in terms of
safety and quality of life.

The inclusion of new treatment options will frequent-
ly represent an increase in pharmaceutical costs, which
can be compensated or even lead to savings in the total
costs by a lower use of resources for patient manage-
ment. The new direct-acting oral anticoagulants, such as
apixaban, will avoid, for example, the costs associated to
INR monitoring required by VKA.

The results of this analysis establish a higher effecti-
veness of treatment with apixaban due to a reduction
in the number of events, which entails improvements in
survival (an increase in LYG and QALY), and also repre-
sents cost savings of €363.60/patient, with apixaban as
a dominant alternative option vs. LMWH/VKA. Domi-
nant treatment options are those that offer higher effec-
tiveness and achieve a reduction in total costs.

Apixaban was dominantin the base case, and in almost
all the alternative scenarios. When considering a lifetime
treatment, there was an additional incremental cost per
and QALY gained of €7,179 and €4,751, and apixaban
appear to be a cost-effective option vs. LMWH/VKA
based on the cost-effectiveness thresholds presented in
scientific literature (€30,000 to €45,000/QALY)340,

Currently, there is no published economic evalua-
tion in our country which compares apixaban versus
LMWH/VKA in this indication. This same model has
been used for the evaluation of the efficiency of apixa-
ban in other settings such as the United Kingdom?',
which established a lifetime cost-effectiveness analy-
sis of treatment for VTE and prevention of recurrences
with apixaban vs. LMWH/VKA, and calculated an ICER
of £10,820 QALY gained, which was also considered a
cost-effective option.

The present analysis has some potential limitations. The
theoretical nature of any modelling might not be an ac-
curate representation of daily clinical practice. The validity
of the analysis models is determined by the quality of the
data they are based upon. In this case, the source used
to include efficacy in the model was the pivotal clinical
trials with apixaban (AMPLIFY and AMPLIFY EXT)"-2°. The
use of blinded and randomized clinical trial data can be
questionable, due to the rigorous inclusion criteria, and it
is recommended to use prospective studies conducted in
situation of daily clinical practice whenever available (real
world data). The utilities used here were obtained from
literature, because the clinical trials conducted with apixa-
ban for this indication did not include the assessment of
quality of life through questionnaires that provided utility
values that could be used for this economic evaluation.
Data from United Kingdom patients were used, because
no specific values for the Spanish population were found.
These utilities were validated by the board of experts as
representative of patients in Spain, confirming that the
utility values obtained through the EuroQol-5D question-
naire show no differences among the general population
from different European countries®.

Another potential limitation was the exclusion from
the model of the risk of recurrent VTE after intracranial
haemorrhage and after a first relapse. However, the in-
clusion of these scenarios would translate into a higher
reduction of events for patients on apixaban, due to the
lower risk with this alternative option and, therefore,
more favourable outcomes for this treatment strategy
vs. LMWH/VKA.

The results of this evaluation demonstrate that apixa-
ban is a highly efficient option for the treatment of VTE,
and represents a dominant alternative option (better
health outcomes with a lower cost) vs. treatment with
LMWH/VKA; therefore, it should be the treatment op-
tion of choice for patients with VTE.
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Aportacion a la literatura cientifica
¢ Qué se sabe sobre el tema?

El tromboembolismo venoso se puede considerar como
una patologia relevante desde el punto de vista de salud
publica puesto que se considera la tercera causa de muerte
cardiovascular a nivel mundial. Actualmente en el mercado
hay varias alternativas de tratamiento, siendo el grupo de
los nuevos anticoagulantes orales aquellos que ofrecen un
mayor nimero de ventajas frente al resto puesto que im-
plican una menor monitorizacién de la anticoagulaciéon en
los pacientes y, ademads, ofrecen un perfil de seguridad mas
favorable.

¢ Qué ainade el estudio realizado a la literatura?

Este andlisis coste-efectividad es el primero realizado en
nuestro pais que evalla los costes y resultados en salud aso-
ciados al tratamiento con apixaban frente a heparinas de
bajo peso molecular y antagonistas de la vitamina K en el
tratamiento de un primer evento de tromboembolismo ve-
noso y prevencion de sus recurrencias. La informacion y los
resultados derivados del estudio pueden servir de ayuda en
la toma de decisiones de los distintos agentes implicados.

Introduccion

El tromboembolismo venoso (TEV), que comprende tan-
to la trombosis venosa profunda (TVP) como la embolia
pulmonar (EP), constituye la tercera causa de muerte car-
diovascular a nivel mundial’. Con aproximadamente un
60% de TVPy un 40% de EP?3, se estima una prevalencia
total de TEV en Espafia del 0,11%?%, con un aumento pro-
gresivo de los casos alcanzando una tasa de diagnostico
de 154/100.000 habitantes, incluyendo diagnésticos no
hospitalarios®.

Los pacientes con TEV tienen elevado riesgo de re-
currencias, siendo éste mayor durante los dos primeros
anos®, asi como de complicaciones a largo plazo como el
sindrome postrombdtico (SPT) y la hipertension pulmonar
crénica (HPTEC)”. El TEV genera un importante consumo
de recursos por estas complicaciones y por las recurren-
cias que requieren hospitalizacion. Los estudios disponi-
bles estiman en mas de 75,5 millones de euros el coste
total asociado al TEV en Espafia, con un incremento del
8-9% anual, de los cuales el 79,3% corresponde a la asis-
tencia sanitaria hospitalaria®.

El tratamiento del TEV consiste en la anticoagulacion,
reservando otros tratamientos como la trombodlisis o fil-
tros de vena cava inferior para situaciones especiales’. Las
actuales gufas recomiendan anticoagulacién parenteral
durante la fase aguda con heparinas de bajo peso mo-
lecular (HBPM) durante los primeros 5-10 dias, seguida
de anticoagulacién oral durante un periodo minimo de
3 meses con antagonistas de la vitamina K (AVK), dabi-
gatrdn o edoxaban, o bien el inicio de tratamiento oral
con apixaban o rivaroxaban, sin necesidad de tratamiento
parenteral previo®.

Apixaban es un inhibidor oral directo, altamente selec-
tivo del factor Xa, que a diferencia de los AVK no precisa
monitorizacion continta del valor de INR para encontrarse
en el rango considerado como terapéutico, y no requiere,
por tanto de la necesidad de ajustes de dosis'.

La eficacia de apixaban en el tratamiento y prevencién
de recurrencias de TEV esta avalada por los resultados de
un ensayo clinico en fase IlI"", que demostré la no-inferio-
ridad frente a HBPM/AVK.

Adicionalmente a la evaluacion de su eficacia, es in-
teresante que se desarrollen otro tipo de estudios, con
informacién complementaria que demuestre que las nue-
vas terapias resultan coste-efectivas versus otras opciones
disponibles.
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El objetivo del presente trabajo ha sido realizar un ana-
lisis coste-efectividad de apixaban versus HBPM/AVK en el
tratamiento del primer evento de TEV y la prevencion de
Sus recurrencias.

Todos

Se estimaron mediante un modelo analitico los costes
y resultados en salud de las opciones terapéuticas en una
cohorte de pacientes que requerian tratamiento anticoagu-
lante para el tratamiento de un primer evento de TEV y de
sus recurrencias en Espafia.

Estructura del modelo

El analisis coste-efectividad se realizd mediante un
modelo de Markov que simula la evolucion de pacientes

con un episodio agudo de TEV. Esta técnica ampliamen-
te utilizada en evaluaciones econdmicas de medicamen-
tos'?13, representa la historia natural de la enfermedad,
mediante la definicién de estados de salud excluyentes
gue reflejan los posibles eventos y situaciones que puede
experimentar un paciente. La estructura del mismo se ha
basado en modelos aceptados por el National Institute
for Health and Care Excellence para esta patologia''>1°,
la cual fue validada por un panel de expertos nacionales
(2 especialistas en medicina interna y un farmacéutico
hospitalario). La Figura 1 muestra el diagrama del mode-
lo con 13 estados de salud, representativos de los even-
tos clinicos derivados de la evoluciéon de la patologia o
su tratamiento, y las posibles transiciones entre ellos. Los
pacientes se sitlan inicialmente en los estados de salud
“primer evento de EP o TVP", realizdndose transiciones
en ciclos de 3 meses.

EP Primer
recurrente evento EP
TEV recurrente o TVP Primer
muerte por TEV recurrente evento EP
Muerte
|
por TEV Muerte
Sangrado
|
mayor fatal Muerte
Sangrado Hemorragia | | Post HemorragialC | |
™ mayor IC no fatal (estado semiabsorbente) Muerte
Sangrado Primer evento
ma¥0{ | Discontinuaciéon EP post-pri-
no tata del tratamiento mera linea de
| Viven sangrado tratamiento
- mayor no IC
| Sangrado Primer no fatal
NMCR evento EP No discontinuacion | .| Primer
del tratamiento evento EP
HPTEC | 5 Muerte
fatal
> HPTEC
: HPTEC Post HPTEC
Primer ] . |
»| evento H no fatal (estado semiabsorbente) Muerte
EP
5| Otra discontinuacion Primer evento EP. Post-primera
del tratamiento linea de tratamiento
Primer Ningun Primer
evento - evento evento EP
TEV
Mueren por causas no relacionadas con el TEV _ Muerte
recurrente, complicaciones del TEV y hemorragias
Primer . - - -
L»| evento | Similar a la rama de primer evento EF, excepto que los pacientes que experimentan
TVP una EP recurrente luego pasan al estado de primer evento EP
EP: embolia pulmonar; HPTEC: hipertensién pulmonar tromboembdlica crénica; IC: intracraneal; NMCR: no mayor clinicamente relevante;
TEV: tromboembolismo venoso; TVP: trombosis venosa profunda.

Figura 1. Modelo de Markov.
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Tabla 1. Resultados en salud de las alternativas consideradas

RIESGO DE OCURRENCIA DE EVENTOS CLINICOS

TEV recurrente y muerte relacionada con el TEV (RA y distribucién de eventos)

PERIODO : RA

Apixaban HBPM/AVK
0-3 meses 0,0171 0,0214
3-6 meses 0,0048 0,0048

Muerte relacionada con TEV EP no fatal recurrente TVP no fatal recurrente
N Porcentaje N Porcentaje N Porcentaje
28 21,54 49 37,69 53 40,77
RA de sangrado mayor
PERIODO Apixaban HBPM/AVK
0-3 meses 0,0041 0,0141
3-6 meses 0,0015 0,0041
RA de sangrado NMCR
PERIODO Apixaban HBPM/AVK
0-3 meses 0,0265 0,0636
3-6 meses 0,0120 0,0164
RA tras la discontinuacién del tratamiento*
PERIODO Apixaban HBPM/AVK RR
0-3 meses
0,0487 0,0521 1,0672
3-6 meses
Complicaciones
SPT HPTEC
Porcentaje Porcentaje
8,1 1,25

DECREMENTOS DE UTILIDAD POR EVENTO CLINICO, SANGRADOS Y TRATAMIENTO ANTICOAGULANTE

Valor decremento de utilidad Duracién

Eventos clinicos

EP -0,32% 30 dias?®?
TVP -0,112¢ 30 dias?®?°
Sangrados
Sangrado no IC -0,30% 30 dias?®#°
Sangrado NMCR -0,00543° 2 dias**
SPT severo -0,0700° Durante el SPT*!
Tratamiento anticoagulante
Apixaban -0,00232 Durante el tratamiento®
HBPM/AVK -0,013% Durante el tratamiento?®?

*Discontinuacion independiente de los eventos clinicos incluidos en el modelo.

**Determinado por panel de expertos.

AVK: antagonistas de la vitamina K; EP: embolia pulmonar; HBPM: heparinas de bajo peso molecular; IC: intracraneal; NMCR: no mayor clinicamente
relevante; RA: riesgo absoluto; RR: riesgo relativo; SPT: sindrome postrombético; TEV: tromboembolismo venoso; TVP: trombosis venosa profunda.

Alternativas terapéuticas

rina y 6 mg/dia de AVK los 6 primeros dias y 3 mg/dia de

Las alternativas analizadas fueron el tratamiento com- AVK hasta completar la duraciéon del tratamiento. El trata-
binado con HBPM/AVK, representado por enoxaparina y miento con apixaban comprendia 10 mg b.i.d los 7 prime-
acenocumarol, frente a apixaban. Las posologias conside- ros dias y 5 mg b.i.d hasta completar los 6 meses, que fue

radas fueron 1 mg/kg dos veces al dia (b.i.d.) de enoxapa- la duracion total del tratamiento prevista en ambas ramas.
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Las posologias y la duracion de los tratamientos fueron las
empleadas en los ensayos clinicos de referencia. Para los
eventos recurrentes, se repitié el tratamiento administrado
inicialmente, excepto en caso de discontinuaciones del tra-
tamiento inicial antes de finalizar los 6 meses, que se tratd
siempre con HBPM/AVK.

Perspectiva, tasa de descuento y horizonte
temporal

Este analisis se realizd desde la perspectiva del Sistema
Nacional de Salud (SNS), aplicdndose una tasa de descuen-
to del 3% anual a costes y resultados en salud". El hori-
zonte temporal del andlisis fue toda la vida del paciente.

Resultados en salud

El modelo contempla el riesgo de desarrollar los si-
guientes eventos clinicos: TEV recurrente y muerte rela-
cionada con el TEV, sangrado mayor, sangrado no mayor
clinicamente relevante (NMCR), SPT y HPTEC (Tabla 1). En
cada ciclo cada paciente solo podia presentar un evento.

El riesgo de desarrollar algun evento se desglosa en 2
periodos; una fase aguda inicial de 6 meses (subdividida
en 0-3 y 3-6 meses), que refleja los resultados observados
en el ensayo de comparaciéon directa entre las alternati-
vas (estudio AMPLIFY)"" y un periodo posterior hasta al-
canzar el horizonte temporal del analisis, toda la vida del
paciente. El riesgo de padecer un evento tras discontinuar
el tratamiento permanentemente (por discontinuacion o
tras completar el tratamiento) se obtuvo de la literatura'®'®
y de la rama del estudio de extension (AMPLIFY-EXT) en la
gue se utilizd placebo como comparador?. La frecuencia
de HPTEC (1,25%)*' y la prevalencia del SPT (8,1%)%?, que
se considerd constante, se obtuvieron de la literatura.

El tratamiento anticoagulante recibido no afecté a la
naturaleza de las hemorragias fatales considerando que
el 13,46% de todos los sangrados mayores fueron fatales
y, de las no fatales, un 13,97% fueron intracraneales?.
Ademas, desde los 18 meses tras el evento embodlico, se
aplicé un factor incremental de riesgo de sangrado de
0,197 por década vivida, dado que la edad es un factor
adicional de riesgo de sangrado?*. En relacion a la discon-
tinuacion por eventos hemorragicos, segun datos de un
analisis secundario del estudio AMPLIFY validados por el
panel de expertos, se considerd una discontinuacion de 2
dias en sangrado NMCR y permanente en el caso de he-
morragias intracraneales. En sangrado mayor no intracra-
neal, el 47,27% de los pacientes discontinué durante 14
dias, mientras que el resto discontinué permanentemente.

Medida de los resultados en salud

La eficacia de las alternativas condicioné la aparicion de
eventos clinicos y, consecuentemente, la expectativa de
vida de los pacientes. La eficiencia se estimé considerando
costes totales y resultados en salud en términos de afnos de
vida ganados (AVG), que posteriormente se ajustaron con

los valores de utilidad correspondientes para expresarse
como afios de vida ajustados por calidad (AVAC), acumu-
lados al final de la simulacién. La relaciéon coste-efectividad
incremental (RCEI) y coste-utilidad incremental (RCUI) en-
tre las alternativas (apixaban vs HBPM/AVK) se estimé con
las siguientes formulas:

Coste apixaban - Coste HBPMIAVK
AVG apixaban - AVG HBPMIAVK

Coste apixaban - Coste HBPMIAVK
AVAC apixaban - AVAC HBPMIAVK

RCEI= RCUI=

Calidad de vida

En las evaluaciones econémicas, la calidad de vida rela-
cionada con la salud se integra mediante la estimacion de
los AVAC, los cuales derivan de la correcciéon de la super-
vivencia en AVG, con un valor de utilidad que representa
la preferencia subjetiva de los pacientes por los determina-
dos estados de salud.

El modelo considerd diferentes utilidades segun los es-
tados de salud. Se asumié una utilidad basal de 0,825%° en
pacientes con TEV sin antecedentes de complicaciones. La
aparicién de hemorragia intracraneal o HPTEC se asocio
con utilidades de 0,330%¢ y 0,650%, respectivamente.

Se consideraron decrementos de utilidad asociados a
eventos clinicos y sangrados, asi como a la via de admi-
nistracion del tratamiento anticoagulante, con un mayor
impacto de la via parenteral en el valor final de utilidad
(Tab|a 1)26,28,29,30,31,32_

Recursos y costes

En linea con la perspectiva del andlisis, Unicamente se
incluyeron costes directos sanitarios (coste farmacolégico,
de administracion, de monitorizacién de INR y de manejo
del TEV y sus complicaciones). No se incluyeron costes no
sanitarios, ni costes indirectos. El coste de los tratamientos
farmacolégicos se calculéd con el precio de venta al pu-
blico®, aplicando las deducciones vigentes correspondien-
tes®. La identificacion y estimacion de los recursos necesa-
rios (medicacién, nimero de consultas necesarias, pruebas
diagnésticas, etc.) para la monitorizacion del tratamiento
y el manejo de la enfermedad y sus complicaciones, fue
proporcionada por el panel de expertos. Los costes unita-
rios (Tabla 2), se obtuvieron de la literatura y de una base
de datos nacional de costes sanitarios, aplicandose en los
casos necesarios la variacion del indice de precios de con-
sumo hasta el afio del presente andlisis®>>%373¢, Los costes
incluidos en el modelo se expresaron en euros de 2014,

Andlisis de sensibilidad

Se realizaron andlisis de sensibilidad deterministicos
univariantes (ASD) y probabilistico (ASP) para evaluar el
impacto de determinados parametros sobre los resulta-
dos. En el ASD se modificaron individualmente: la du-
racion del tratamiento (3, 12 meses y toda la vida del
paciente), el horizonte temporal (1, 5y 10 afios) y la tasa
de descuento (0-5%).
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Tabla 2. Consumo de recursos y costes unitarios del manejo de los pacientes con TEV (€, 2014)

COSTE FARMACOLOGICO

Medicamento y posologia

Coste diario de tratamiento
(PVP-IVA) durante el periodo

Coste diario de tratamiento
(PVP-IVA) hasta completar

de induccion (€) 6 meses (€)
Apixaban (Eliquis®) 10 mg b.i.d (7 primeros dias)
y 5 mg b.i.d (hasta 6 meses) 280 2
HBPM (enoxaparina) (Clexane®)
1 mg/kg b.i.d. (6 primeros dias) 1246 & €Oty S :
- p -
AVK (acenocumarol) (Sintrom®) 6 mg/dia 0,11 + coste HBPM 0,11

(6 primeros dias) y 3 mg/dia (hasta 6 meses)

COSTE DE ADMINISTRACION

Concepto Proporcion de pacientes Coste unitario (€)
Educacion de un paciente 100% 17,94
Administracién de HBPM en el centro de salud 25% 14,53

COSTE DE MONITORIZACION INR

En atencién primaria (70% de los pacientes)

NUumero pruebas/visitas
(primer ciclo)*

Coste unitario (€)

Prueba de protrombina INR 10 4,71
Consulta médico de atencion primaria 5 42,88
Consulta enfermeria 5 17,94

A nivel hospitalario (30% de los pacientes)

Numero pruebas/visitas
(primer ciclo)*

Coste unitario (€)

Prueba de protrombina INR 10 4,71
Primera consulta hematélogo 1 109,49
Consultas sucesivas hematélogo 9 65,69
. L Primer ciclo (€) Ciclos sucesivos (€)
Coste promedio monitorizaciéon INR
470,11 137,09

COSTE DEL MANEJO DEL TEV

A nivel de Atencién Primaria (50% de los

pacientes con TVPy 2,5% de los pacientes con EP)

NUmero pruebas/visitas

Coste unitario (€)

Ultrasonidos Doppler 1 (TVP) 60,91
Angiotomografia computerizada 1 (EP) 212,67
Ecocardiograma 1 (EP) 97,13
Radiografia torax 1/1 (TVP/EP) 22,57
Test-dimero D 1/1 (TVP/EP) 15,99
Visita a urgencias 1/1 (TVP/EP) 133,40
Primera visita medicina interna 1/1 (TVP/EP) 207,55
Visita sucesiva medicina interna 2/2 (TVP/EP) 124,53

A nivel hospitalario (50% de los pacientes con TVP y 97,5% de los pacientes con
EPy el 100% de los casos recurrentes)

Coste unitario/dia estancia (€)

Estancia en la planta de medicina interna (100% de los pacientes con TVP durante 5 dfas) 502,30
Estancia en la planta de neumologia (100% de los pacientes con EP durante 7 dias) 501,59
Evento inicial (€) Evento recurrente (€)
Coste TVP
1.646,36 2.561,73
Evento inicial (€) Evento recurrente (€)
Coste EP
3.353,57 3.414,43
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Tabla 2 (cont). Consumo de recursos y costes unitarios del manejo de los pacientes con TEV (€, 2014)

COSTE DEL MANEJO DE LAS COMPLICACIONES

Costes agudos

Coste del episodio (€)

Estados de salud semiabsorbentes

Hemorragia IC 7.748,42

HPTEC 5.836,07
Estados de salud transitorios

Sangrado EC 3.538,30

Sangrado NMCR 2.376,10
Eventos fatales

Sangrado mayor fatal 3.584,79

HPTEC 5.836,07

Muerte relacionada con TEV 3.414,43
Costes mantenimiento primer ciclo

Hemorragia IC 1.937,10

HPTEC 5.836,07
Costes mantenimiento ciclos sucesivos

Hemorragia IC 1.937,10

HPTEC 5.836,07

SPT 4.534

*El nimero de determinaciones de INR y visitas se vio reducido en un 70% a partir del segundo trimestre, tanto en atencién primaria como a nivel

hospitalario.

AVK: antagonistas de la vitamina K; EC: extracraneal; EP: embolia pulmonar; HBPM: heparinas de bajo peso molecular; HPTEC: hipertensiéon pulmonar
tromboembodlica crénica; IC: intracraneal; INR: Cociente Internacional Normalizado (International Normalized Ratio); NMCR: no mayor clinicamente
relevante; PVP-IVA: precio de venta al publico+IVA; SPT: sindrome postromboético; TEV: tromboembolismo venoso; TVP: trombosis venosa profunda.

El ASP consistid en la variaciéon simultanea (2.000
simulaciones de Montecarlo) de todos los parametros
considerados relevantes seguin una distribucién asigna-
da y ajustada al tipo de variabilidad que presentan. Las
funciones aplicadas fueron beta (tasas de eventos y uti-
lidades), log-normal (costes y riesgos relativos), gamma
(tasas de eventos y costes) y Dirichlet (distribucion de
TEV recurrente segun porcentaje de muerte relacionada
con TEV, porcentaje de EP no fatal y TVP). Los pardme-
tros de las distribuciones se calcularon con el error estan-
dar e intervalos de confianza de cada pardmetro.

Resultados

Los resultados obtenidos para una cohorte de 1.000
pacientes y un horizonte temporal de toda la vida del pa-
ciente, ponen de manifiesto que los pacientes con TEV
tratados con apixaban experimentaron menor nimero
de eventos embdlicos recurrentes, de sangrados mayo-
res y de sangrados NMCR que los tratados con HBPM/
AVK. El numero de eventos, los AVG y AVAC y los costes
asociados a la terapia anticoagulante y al manejo de los
eventos clinicos se desglosan en la Tabla 3.

En términos de supervivencia, apixaban aporté 7,182
AVG versus 7,160 AVG conseguidos con HBPM/AVK.

Considerando los valores de utilidad, el promedio de
AVAC ganados con apixaban fue 5,865 versus 5,838
en los pacientes con HBPM/AVK. El coste total fue de
13.374,70 €/paciente con apixaban y de 13.738,30 €
con HBPM/AVK. Las partidas de costes con mayor di-
ferencia entre las alternativas fueron las relacionadas
con el tratamiento anticoagulante (coste farmacolégico,
administracién y monitorizacién), hemorragias graves y
sangrados NMCR. El tratamiento con apixaban respecto
a HBPM/AVK produjo una reduccién de 363,6 €/pacien-
te, con una ganancia de 0,022 AVG y de 0,027 AVAC.

Considerando el nimero de eventos ocurridos, los
AVG y AVAC vy los costes, se observa que el tratamiento
con apixaban presenta mayor eficacia en reducir eventos
recurrentes de TEV, sangrados y hemorragias con un in-
cremento de la supervivencia y, asi como un ahorro en
los costes de manejo de los pacientes.

El andlisis demuestra que el tratamiento con apixaban
resultd ser una alternativa dominante (menor coste y
mayores resultados en salud) respecto al uso de HBPM/
AVK.

Apixaban resultd un tratamiento dominante frente a
HBPM/AVK en todos los ASD (Tabla 4) excepto en el
escenario con duracion del tratamiento toda la vida del
paciente, en el que el coste total del tratamiento con



204 - Farm Hosp. 2016;40(3):187-208

Isabel Elias et al.

Tabla 3. Resultados del caso base: eventos clinicos y costes asociados

NUMERO DE EVENTOS CLiNICOS

Apixaban HBPM/AVK
TEV recurrente y muerte relacionada con el TEV
Muerte relacionada con el TEV 52 53
EP no fatal recurrente 107 108
TVP no fatal recurrente 261 262
Total 420 423
Sangrado mayor
Fatal 10
IC no fatales 8
No IC no fatales 48 57
Total 65 77
Sangrado NMCR
Sangrado NMCR 291 331
HPTEC
HPTEC 21 21
Discontinuacion del tratamiento
Relacionada con el evento (sangrado mayor no IC no fatal) 2 5
Otra discontinuacion del tratamiento 46 50
Total 48 56
Muerte
Relacionada con el evento (agudo) 61 63
Relacionada con el evento a largo plazo (muerte debida a los estados de
salud absorbentes) = =
No relacionadas con TEV recurrente, con sus complicaciones y con las
hemorragias 210 906
Total 1.000 1.000
AVG y AVAC
Total AVAC 5,865 5,838
Total AVG 7,182 7,160
COSTES RELACIONADOS CON EL TRATAMIENTO ANTICOAGULANTE Y CON LOS EVENTOS CLINICOS

Apixaban HBPM/AVK
Primer evento embdlico 2.329,20€ (17,41%) 2.329,20 € (16,95%)
Costes relacionados con el tratamiento anticoagulante
Farmacolégico 543,20 € (4,06%) 133,80 € (0,97%)
Administracion 0,00 € (0,00%) 13,00 € (0,09%)
Monitorizacion 188,00 € (1,41%) 776,30 € (5,65%)
Coste total 731,20 € (5.47%) 923,10 € (6,72%)
TEV recurrente y muerte relacionada con el TEV
Muerte relacionada con el TEV 157,60 € (1,18%) 160,10€ (1,17%)
EP no fatal recurrente 322,90 € (2,41%) 327,20€ (2,38%)
TVP no fatal recurrente 589,00 € (4,40%) 591,10 € (4,30%)
Coste total 1.069,50 € (7,80%) 1.078,40€ (7.85%)
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Tabla 3 (cont). Resultados del caso base: eventos clinicos y costes asociados

Sangrado mayor

Sangrado mayor fatal 25,70 € (0,19%) 31,70€ (0,23%)
Hemorragia IC no fatal
Costes relacionados con el evento agudo 4990 € (0,37%) 61,60€ (0,45%)
Costes relacionados con el cuidado prolongado 149,40 € (1,12%) 201,50 € (1,47%)
Sangrado mayor no IC no fatal 140,50 € (1,10%) 173,20€ (1,26%)
Coste total 365,50 € (2,73%) 468,00 € (3,41%)
Sangrado NMCR
Sangrado NMCR 560,70 € (4,19%) 651,20 € (4,74%)
HPTEC
Costes relacionados con el evento agudo 105,60 € (0,79%) 105,30 € (0,77%)

Costes relacionados con el cuidado prolongado

2.034,40 € (15,21%) 2.030,10 € (14,78%)

SPT grave
SPT grave 6.178,50 € (46,20%) 6.153,10 € (44,79%)
Coste total 13.374,70 € 13.738,30 €

AVAC: anos de vida ajustados por calidad, AVG: afnos de vida ganados, AVK: antagonistas de la vitamina K; EC: extracraneal; EP: embolia
pulmonar; HBPM: heparinas de bajo peso molecular; HPTEC: hipertension pulmonar tromboembdlica cronica; IC: intracraneal; INR: Cociente
Internacional Normalizado (International Normalized Ratio); NMCR: no mayor clinicamente relevante, SPT: sindrome postrombatico,; TEV: trom-

boembolismo venoso; TVP: trombosis venosa profunda.

apixaban fue superior al de HBPM/AVK y el nimero
de AVG y AVAC también fue mayor, pudiendo consi-
derarse una opcién coste-efectiva, dado que el RCUI
(4.751 €/AVAQ) es inferior al umbral de disponibilidad
a pagar mas frecuentemente usado como referencia en
Espafna (30.000 €/AVAC adicional)®. Apixaban fue una
estrategia dominante respecto a HBPM/AVK, en el 89%
de las simulaciones del ASP (Figura 2).

Discusion
El TEV supone un importante problema de salud publi-
ca, que afecta a varios millones de personas en el mundo

Tabla 4. Resultados del caso base y de los anélisis de sensibilidad

anualmente. El coste aproximado para prevenir o tratar
el TEV es de 1.300 millones de ddlares en los paises occi-
dentales y en Espafa, en concreto, la hospitalizacion por
EP puede alcanzar los 20 millones de euros anuales®. Ade-
mas los pacientes que sobreviven pueden presentar episo-
dios crénicos que requieren hospitalizaciéon y tratamientos
adicionales, y muchos de los individuos ven reducida su
capacidad laboral (menos horas de trabajo, bajas periddi-
cas, descenso de productividad, etc.), lo que incrementa
el impacto clinico y econémico del TEV.

No hay duda de que las terapias estandares con AVK
resultan eficaces, aungue conllevan ciertos inconvenien-
tes inherentes al mecanismo de accién que pueden afec-

Resultados de coste-efectividad segun los escenarios considerados

APIXABAN HBPM/AVK Coste Coste por

ESCENARIO por AVG AVAC

Coste total AVG AVAC Costetotal AVG AVAC Ljicional =alicemal
Caso Base 13.374,70€ 7,160 5,865 13.738,30€ 7,182 5,838 Dominante Dominante
3 meses de tratamiento 13.17453€ 7,177 5,861 13.642,89€ 7,155 5,837 Dominante Dominante
12 meses de tratamiento 13.664,57 € 7,235 5,909 13.940,81€ 7,208 5,871 Dominante Dominante
Tratamiento durante todala 417 595 756 7366 6,014 16.879,29€ 7,266 5864 7.179€ 4751 € AVAC
vida del paciente
Horizonte temporal de 1 afo 4.095,90€ 0,957 0,783 4.453,66 € 0,955 0,776 Dominante Dominante
Horizonte temporal de 5 afios 8.306,19 € 3,952 3,233 8.676,83€ 3,941 3,216 Dominante  Dominante
Horizonte temporal de 10 aflos 11.532,74 € 6,115 4,997 11.902,23€ 6,097 4,973 Dominante Dominante

AVAC: anos de vida ajustados por calidad, AVG: afos de vida ganados; AVK:antagonistas de la vitamina K; HBPM.: heparinas de bajo peso molecular.
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Figura 2. Plano cos-
te-efectividad de apixa-
ban vs HBPMIAVK.

tar la calidad de vida de los pacientes, como las posibles
interacciones alimentarias y farmacoldgicas, y la necesi-
dad de monitorizaciéon continua del INR para realizar ajus-
tes de dosis que aseguren un buen control del paciente.
La existencia de pacientes mal controlados, se asocia con
un incremento del riesgo de complicaciones y del coste
gue el SNS debe destinar a su manejo, lo que evidencia
la necesidad real de desarrollo de terapias, no solo mas
eficaces, sino que aporten beneficios en términos de se-
guridad, y calidad de vida.

La inclusién de nuevas alternativas supone frecuen-
temente un aumento de los costes farmacoldgicos que
pueden compensarse, o incluso generar ahorros en el
coste total, debido a un menor consumo de recursos
para el manejo de los pacientes. Los nuevos anticoagu-
lantes orales de accion directa, como apixaban, evitan
por ejemplo, los costes asociados a la monitorizacién
del INR que requieren los AVK.

Los resultados de este andlisis establecen una ma-
yor efectividad del tratamiento con apixaban debido a
una disminucion en el numero de eventos, que conlleva
mejoras en la supervivencia (aumento de AVG y AVAC)
y ademas supone un ahorro de costes en 363,60 €/pa-
ciente, siendo apixaban una alternativa dominante
frente a HBPM/AVK. Se denominan alternativas domi-
nantes aquellas que aportan mayor efectividad y consi-
guen una reduccién en los costes totales.

Apixaban resulté dominante en el caso base, y en
casi la totalidad de los escenarios alternativos. Cuan-
do se consider6é tratamiento durante toda la vida del
paciente se obtuvo un coste incremental/AVG y AVAC
adicional de 7.179 € y 4.751 €, resultando apixaban,
una opcién coste-efectiva frente a HBPM/AVK en base
a los umbrales de eficiencia reflejados en la literatura
(30.000 € a 45.000 €/AVAC)340,

Actualmente, no existe en nuestro pais ninguna
evaluacién economica publicada que compare apixa-

ban versus HBPM/AVK en esta indicaciéon. Este mis-
mo modelo se ha empleado para la evaluacién de la
eficiencia de apixaban en otros entornos como Reino
Unido*!, que establecié un analisis de coste-efectividad
del tratamiento del TEV y la prevencién de recurrencias
con apixaban durante toda la vida del paciente frente
HBPM/AVK estimando una relacion coste-efectividad
incremental de 10.820 libras esterlinas/AVAC adicional,
resultando también coste-efectivo.

El presente andlisis no estd exento de posibles limi-
taciones. El caracter tedrico de cualquier modelizacion,
puede no representar con exactitud la practica clinica
habitual. La validez de los modelos analiticos viene con-
dicionada por la calidad de los datos en los que se basa.
En este caso, la fuente utilizada para incluir la eficacia
en el modelo fueron los ensayos pivotales de apixaban
(AMPLIFY y AMPLIFY EXT)"-2°, La utilizacion de datos
de ensayos clinicos, enmascarados, y aleatorizados es
discutible, por los estrictos criterios de inclusién, sien-
do recomendable la utilizacién de estudios prospecti-
vos realizados en situacion de practica clinica habitual
cuando estan disponibles (real world data). Los valores
de utilidad empleados se obtuvieron de la literatura,
dado que los ensayos realizados con apixaban en esta
indicacion no incluyeron la evaluacién de la calidad de
vida con cuestionarios que aportaran valores de utilidad
susceptibles de emplearse en esta evaluacion econdmi-
ca. Los datos empleados, correspondieron a pacientes
de Reino Unido, dado que no se localizaron valores es-
pecificamente referidos a poblacion espafola. Estas uti-
lidades fueron validadas por el panel de expertos como
representativas de los pacientes en Espafia, corrobo-
rando que las utilidades obtenidas con el cuestionario
EuroQol-5D, no difieren en la poblacion general entre
distintos paises europeos*.

Otra posible limitaciéon fue la exclusion en la mode-
lizacion del riesgo de TEV recurrente después de una



Cost-effectiveness analysis of apixaban versus enoxaparin/acenocoumarol for...

Farm Hosp. 2016;40(3):187-208 - 207

hemorragia intracraneal y después de una primera reci-
diva. Sin embargo, la inclusion de estos supuestos se tra-
duciria en una mayor reduccién de los eventos para los
pacientes con apixaban debido al menor riesgo con esta
alternativa y, por tanto, resultados mas favorables para
esta estrategia de tratamiento respecto a HBPM/AVK.

Los resultados de la evaluacion demuestran que
apixaban es una opcion altamente eficiente en el tra-
tamiento del TEV, siendo una alternativa dominante
(mejores resultados en salud con menor coste) frente
al tratamiento con HBPM/AVK, por lo que deberia ser
la opcién de tratamiento de eleccidon en los pacientes
con TEV.
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