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Introduction:  The  National  AIDS  Plan  and the Spanish  AIDS  study  group  (GESIDA)  proposes  “preferred
regimens”  (PR)  of antiretroviral  treatment  (ART)  as  initial  therapy  in  HIV-infected  patients.  In 2013,  the
recommended  regimens  were  all triple  therapy  regimens.  The  Gardel  Study  assessed  the  efficacy  of  a
dual  therapy  (DT)  combination  of  lopinavir/ritonavir  (LPV/r)  plus  lamivudine  (3TC).  Our  objective  is  to
evaluate  the  GESIDA  PR and  the DT  regimen  LPV/r  + 3TC  cost/efficacy  ratios.
Methods:  Decision  tree  models  were  built.  Efficacy:  probability  of  having  viral  load  <50  copies/mL  at  week
48. ART  regime  cost:  costs  of  ART,  adverse  effects,  and  drug  resistance  tests  during  the  first  48 weeks.
Results:  Cost/efficacy  ratios  varied  between  5,817  and  13,930  euros  per  responder  at  48  weeks,  for  the
DT  of LPV/r  + 3TC  and  tenofovir  DF/emtricitabine  +  raltegravir,  respectively.
Conclusions:  Taking  into  account  the  official  Spanish  prices  of  ART,  the  most  efficient  regimen  was  DT  of
LPV/r  +  3TC,  followed  by the  triple  therapy  with  non-nucleoside  containing  regimens.
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Introducción:  El  Plan  Nacional  sobre  el  Sida  y el grupo  de  estudio  del  SIDA-SEIMC  (GESIDA)  propone
«regímenes  preferentes»  (RP)  de  tratamiento  antirretroviral  (TAR) como  terapia  inicial  en  pacientes  infec-
tados  por  VIH.  Todos  los  regímenes  recomendados  en  el  año 2013  eran de  terapia  triple.  El Estudio  Gardel
evaluó  la eficacia  de  una  doble  terapia  (DT)  que  combina  lopinavir/ritonavir  (LPV/r)  más  lamivudina
(3TC).  Nuestro  objetivo  es evaluar  los  ratios  de  coste/eficacia  de  los  RP de  GESIDA  y  el régimen  de DT
LPV/r  +  3TC.
Métodos:  Construcción  de  árboles  de  decisión  como  modelos  de  evaluación  económica.  Eficacia:  proba-
bilidad de  tener  una  carga  viral  <50  copias/ml  en la  semana  48. Coste  del  régimen  de  TAR:  coste  del TAR,
efectos  adversos  y  tests  de  resistencia  durante  las  primeras  48  semanas.
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Resultados:  Los  ratios  de  coste/eficacia  variaron  entre  5.817  D  y  13.930  D por  respondedor  a las  48  sem-
anas,  para  la DT  LPV/r  +  3TC  y tenofovir  DF/emtricitabina  + raltegravir,  respectivamente.
Conclusiones:  Con  los precios  oficiales  españoles  de TAR,  el  régimen  más  eficiente  fue la  DT  con LPV/r  +  3TC,
seguida  de  la terapia  triple  con  regímenes  que no  contienen  nucleósidos.
© 2015  Elsevier  España,  S.L.U.  y  Sociedad  Española  de  Enfermedades  Infecciosas  y  Microbiologı́a  Clı́nica.
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Introduction

The National AIDS Plan and the Spanish AIDS study group
(GESIDA) panel of experts propose, every year, “preferred regi-
mens” (PR) of antiretroviral treatment (ART) as initial therapy for
HIV infected patients. The PR for the year 2013 were all triple ther-
apy regimens.1 After the publication of the 2013 GESIDA preferred
regimens, the GARDEL (Global AntiRetroviral Design Encompass-
ing Lopinavir (LPV)/ritonavir (r) and Lamivudine (3TC) vs LPV/r
based standard therapy) Study was published.2 The GARDEL trial
assessed the efficacy and safety of a dual therapy (DT) combina-
tion of LPV/r 400/100 mg  + 3TC 150 mg,  both twice daily compared
to triple therapy regimens of LPV/r 400/100 mg  twice daily plus
3TC or emtricitabine (FTC) plus one other, investigator selected
nucleos(t)ide reverse transcriptase inhibitor. The objective of this
study is to evaluate the costs and efficiency of initiating treatment
with the GESIDA PR and the DT of LPV/r + 3TC.

Methods

Design: Economic assessment of the costs and efficiency
(cost/efficacy) by building decision trees with deterministic sensi-
tivity analysis. The decision trees for calculating the costs, efficacy,
and efficiency of the 2013 PR have been previously published.3

A new decision tree was built for the DT following the same
methodology. The design, methods for building the trees, sources
of data, definition of efficacy, costs and efficiency, use of resources,
and sensitivity analysis have been the same as those used previ-
ously for the 2013 PR.3 In summary, such methods have been the
following.

Perspective: The Payer (Spanish National Health System) per-
spective was applied. The following differential direct costs were
considered: (1) ART (Laboratory sale price + 4% VAT – 7.5% oblig-
atory legal reduction). In the case of DT, for 3TC, the generic
price (65.27 euros: Laboratory sale price + 4% VAT) was consid-
ered, resulting in a cost of 5,041 euros for 48 weeks; (2) Adverse
events (AE) management (drug treatment, emergency room visits,
additional visits to the HIV specialist, visits to other specialists,
diagnostic tests, and hospital admissions). Each unitary cost was
calculated as the mean of the official prices of the Autonomous
Communities (regions) Health Services; and (3) Genotypic study of
drug resistance and HLA B*5701 testing.

Time horizon: 48 weeks.
Cost of initiating a regimen: Cost of ART and all the con-

sequences (adverse effects, changes of ART regimen and drug
resistance tests) incurred in 48 weeks due to the decision of
initiating ART with that regimen. The substitution regimens for
DT depending of the cause were decided by two of the authors
(JMG and JRA): Tenofovir DF (TDF)/FTC + LPV/r for viral fail-
ure and pregnancy, TDF/FTC/efavirenz (EFV) for adverse effect,
TDF/FTC + darunavir (DRV)/r for lack of adherence, and DT for lost
to follow-up and others causes.

Efficacy: Quotient of the number of patients with undetectable
viral load (<50 copies/mL) at week 48 post-ART (i.e., responders)
(numerator) and the number of patients initiated on ART (denom-
inator). It was estimated based on an intention-to-treat analysis of

the exposed (“Intent-to-treat exposed” [ITT-E]), “missing or non-
completer = failure”).

Efficiency: Defined in terms of cost/efficacy and calculated for
each regimen as the quotient of the cost of initiating treatment with
that regimen (numerator) and efficacy (denominator). It represents
the cost of achieving one responder by week 48.

Sources of information: Clinical trials (CTs): Data on efficacy,
AE and withdrawals. Data of CTs included in a previous study3 and
the GARDEL Study.2 The expert opinion was used when scientific
evidence was  not available (substitution regimens and resources
used in AE management).

Uncertainty management:  Deterministic sensitivity analysis,
building scenarios with 95% confidence intervals for efficacy and
AE probability, and ±15% for costs.

Results

In the base case scenario, the cost of initiating treatment
ranges from 5,138 euros for DT of LPV/r + 3TC to 12,059 euros for
TDF/FTC + raltegravir (RAL). The efficacy ranged between 0.66 for
abacavir (ABC)/3TC + LPV/r and ABC/3TC + atazanavir (ATV)/r, and
0.88 for DT of LPV/r + 3TC. The efficiency, in terms of cost/efficacy,
varied between 5,817 and 13,930 euros per responder at 48 weeks,
for DT of LPV/r + 3TC and TDF/FTC + RAL respectively. Moreover the
DT regimen was  the most efficient regimen in the most favorable
(5,503 euros per responder) and most unfavorable (6,169 euros per
responder) scenarios (Table 1 and Fig. 1).

Since local cost of a specific hospital may  be different to the
costs used in the model, a software application was designed
for allowing the calculation of ART costs, regimen initiation
costs, efficiency (cost/efficacy), and relative efficiency of initiating
treatment with the different regimens at each individual hospital
setting. The application is available free of charge at: https://www.
dropbox.com/s/875w8ye95j640ci/Aplicacion-TARV-VIH-2013-
TerapiaDoble.exe?dl=0.

Discussion

According to the findings of this analysis, considering the ART
official Spanish prices, the most efficient regimen was LPV/r + 3TC,
followed by triple therapy with non-nucleoside containing regi-
mens recommended in 2013 by the Spanish GESIDA expert panel.
This finding should be interpreted carefully taking into account
some limitations. The specific limitations affecting the GARDEL
trial and the cost/efficacy analysis performed for the GESIDA rec-
ommended regimens are described in their respective articles.2,3

But some limitations should be mentioned. For example, the
analyses presented here are based on clinical trials performed in
different countries, in different years (published between 2006
and 2014), with different inclusion and exclusion criteria, and even
with different presentations for the same drug in some regimens.
Thus, the results may  have differed if all regimens had been
administered in similar populations and years. Actually, recent
studies include lower percentages of patients with poor prognosis,
i.e., those with low CD4 counts (<100/200 cells/�L) and elevated
plasma viral load (>100,000 copies/mL). This leads to results with
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