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Abstract This paper aims to analyse changes in
the retail pharmaceutical market following policy
changes in the Farmdacia Popular Program (FP),
a medicines subsidy program in Brazil. The retro-
spective longitudinal analyses focus on therapeu-
tic class of agents acting on the renin-angiotensin
system. Data obtained from QuintilesIMS (for-
merly IMS Health) included private retail phar-
macy sales volume (pharmaceutical units) and
sales values from 2002 to 2013. Analyses evaluat-
ed changes in market share following key FP poli-
cy changes. The therapeutic class was selected due
to its relevance to hypertension treatment. Market
share was analysed by therapeutic sub-classes and
by individual company. Losartan as a single prod-
uct accounted for the highest market share among
angiotensin 11 antagonists. National companies
had higher sales volume during the study period,
while multinational companies had higher sales
value. Changes in pharmaceutical market share
coincided with the inclusion of specific products
in the list of medicines covered by FP and with in-
creases in or exemption from patient copayment.
Key words Pharmaceutical trade, Antihyperten-
sive agents, Interrupted time series analysis, Phar-
maceutical services, Government programs

Resumo Este artigo visa analisar as mudangas
no mercado de varejo farmacéutico, seguindo as
alteragoes de diretiva no Programa Farmdcia Po-
pular (FP), que realiza subvengdo de medicamen-
tos no Brasil, em parceria puiblica privada. Foi
realizada andlise longitudinal retrospectiva dos
medicamentos da classe terapéutica dos agentes
que atuam sobre o sistema renina-angiotensina.
Os dados obtidos do QuintilesIMS incluiram o va-
rejo farmacéutico em termos do volume e valores
de vendas de 2002 a 2013. Andlises realizadas con-
sideraram intervengdes e reformas ocorridas no FP
e seu impacto no mercado farmacéutico da classe
terapéutica selecionada, devido a sua relevincia
para o tratamento da hipertensdo. Também se
examinou o comportamento do mercado toman-
do por base as empresas farmacéuticas produtoras.
Losartan monodroga representou a maior fatia de
mercado entre os antagonistas de angiotensina I1.
Empresas nacionais obtiveram maior volume de
vendas durante o periodo de estudo, enquanto as
empresas multinacionais exibiram maior valor
de vendas. Mudangas no mercado farmacéutico
coincidiram com a inclusio de produtos especifi-
cos na lista de medicamentos abrangidos pelo FP
e com aumentos ou isengio de copagamento pelos
pacientes.

Palavras-chave Comercializagio de medicamen-
tos, Anti-hipertensivos, Andlise de séries temporais
interrompida, Assisténcia farmacéutica, Progra-
mas governamentais
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Introduction

The Brazilian retail pharmaceutical market has
increased significantly since 2003 (US$ 4.85 bil-
lion), reaching US$26.9 billion in sales in 2013".
The last National Health Accounts 2010-2013
shows that total expenditure on medicines were
1.6% of Brazil’s gross domestic product* (GDP)
on average in 2013, what is slightly higher than
Organization for Economic Co-operation and
Development (OECD) countries (1.4%)°. Na-
tional expenditure on medicines accounted for
more than 20% in the final goods and health ser-
vices expenditure in the same year?.

According to OECD, the growing demand
for medicines and the introduction of new prod-
ucts on the market are the main sources of the
growth of expenditure on medicines, being em-
phasized that the drug consumption continues to
increase’.

Spending on medicines in Brazil was dispro-
portionately from household rather than govern-
ment budgets; in the four-year period, medicines
accounted for 279.4 billion reais in household
spending compared with 31.3 billion reais in
government spending, a 9-fold difference’. Ac-
cess to health care is a constitutional right in
Brazil, including access to medicines, and until
2004 medicines were provided free of charge in
public health care facilities. In May 2004, Brazil’s
government announced a new additional mecha-
nism to improve the Brazilian population’s access
to medicines. Farmdcia Popular Program (FP)
was part of President Lula’s working plan for his
first mandate. This policy consisted in a list of
medicines to be subsided by the government and
provided in public and private pharmacies. FP
was especially aimed at low-income people cov-
ered by private health care insurance, as in Brazil
few of them include outpatient medicines as a
benefit. It also targeted medicines used to treat
the most prevalent diseases in outpatient care®.

Machado et al.’> pointed out the Farmdcia
Popular Program as one of the four most import-
ant health policies in Brazil. It was innovative for
two main reasons. Firstly, it introduced provision
of medicines with patient copayments. Second,
it established government partnerships with pri-
vate retail pharmacies, which was responsible for
its widespread expansion.

FP started in public facilities and in 2006 the
Ministry of Health (MoH) expanded the pro-
gram to include the private sector. In December
2009, administrative changes were implemented
and this expansion was called “Aqui Tem Farmd-

cia Popular” (AFP). At this point the list con-
tained medicines for hypertension, diabetes and
contraception. In 2010, this list was broadened to
include medicines for rhinitis, asthma, Parkinson
disease, osteoporosis, glaucoma, dyslipidemia,
adult diapers and one more anti-hypertensive
(losartan)®. Finally, in 2011, under the name
“Health Has No Price” (Saiide Nao Tem Prego —
SNP), all medicines for hypertension and diabe-
tes were 100% subsidized. In 2012, antiasthma
medicines were also exempted from user copay-
ment.

The MOH defines specific medicine pric-
es for each product, standardized for the whole
country. A reference price (RP) for each medi-
cine is established based on the maximum retail
price list as defined by Drug Market Regulation
Chamber of National Health Surveillance Agency
(CMED/Anvisa). RP is the average of the pric-
es of the least expensive medicines (accounting
for 25% of the market) weighted by their market
share. By July 2006, besides the RP, the concept of
selling price was introduced. That means that if
the selling price is higher than the RP, the patient
is responsible for paying 10% of the RP plus the
difference between the RP and the selling price.
If the retail price of the product is lower than the
RP, the government will only pay 90% of this re-
tail price; otherwise the government pays 90% of
RP.

To be able being accredited for the FP Pro-
gram, private pharmacies must prove they are
complying with health and commercial regula-
tions, which includes marketing authorization
by ANVISA, labour regulation, having a pharma-
cist in charge, capacity to issue electronic invoices
and receipts, web connection and staff trained to
conduct properly FP rules and procedures. All
dispensations are processed online in real time.

In this sense is expected that the changes in
the Farmdcia Popular Program could cause im-
pact in the Brazilian pharmaceutical market.
Thus, the selection of medicines acting on the
renin-angiotensin system occurred due to the
magnitude of the use of this group of medicines
in Brazil and within the FP’. The treatment of hy-
pertension is a priority in Brazil, being covered
by the program since it affects 1 in every 4 Brazil-
ians 18 years and older, and chronic diseases have
a significant weight in the country’s morbidity
and mortality profile®.

Since this program relies on a partnership
with the private retail market, we sought to in-
vestigate if the FP affected the market dynamics
of the selected therapeutic class by changing the



demand for specific medicines. Therefore, this
paper aims to analyze the effects of changes in FP
policies in its successive phases on the therapeu-
tic class of agents acting on the renin-angiotensin
system in Brazil.

Methods

This study is part of a broader Project called
“Farmdcia Popular: the impact of subsidy pol-
icies in access and use of medicines in Brazil”
(ISAUM-Br), that aimed to describe and evaluate
the impact on access to medicines of the govern-
mental medicines subsidy policies implemented
between 2002 and 2012 using a longitudinal ap-
proach’. The ISAUM-Br project was approved by
the World Health Organization Research Ethics
Review Committee under the protocol identi-
fication number RPC554 and the Brazilian Na-
tional Ethical Committee.

Interventions

This is a retrospective longitudinal study ex-
amining changes in market share during the four
phases of FP: (i) FP-Gov — the implementation of
the program by the government in May 2004 in
government-owned facilities; (ii) AFP-I the ex-
pansion of the program with the inclusion of the
private sector in March 2006; (iii) AFP-II — the
reduction of reference prices for most medicines
by an average of 24.5% in April 2009; and (iv)
SNP — the implementation of covered medicines
for hypertension and diabetes free of charge to
patients in February 2011.

Antihypertensive medicines dispensed for
free during SNP were: (i) beta-blocking agents:
atenolol 25 mg and propranolol hydrochloride
40 mg; (ii) diuretics: hydrochlorothiazide 25
mg; and (iii) agents acting on the renin-angio-
tensin system inhibitors (Class C09 on European
Pharmaceutical Marketing Research Association
(EphMRA) Anatomical Classification) including
(a) the angiotensin-converting-enzyme (ACE)
inhibitors captopril 25 mg and enalapril maleate
10 mg; and (b) the angiotensin II antagonist or
angiotensin receptor blocker (ARB) losartan po-
tassium 50 mg'.

Data sources and study population
QuintilesIMS (formerly IMS Health) was the

source of data on volume (pharmaceutical units)
and sales (in Brazilian currency - reais, R$) in

retail private pharmacies in Brazil from Janu-
ary 2002 to October 2013. The data provided by
QuintilesIMS covers 100% of the Brazilian phar-
maceutical market, is weighted, consistent and
has internal validity for the analyzed period. The
C09 group was selected due its relevance in the
hypertension treatment, its high consumption
and impact on total FP expenditure’.

Analysis

The analysis is divided in three parts. The first
is a descriptive analysis of market share based on
sales volume; the second, an interrupted time se-
ries (ITS) of the market share for ACEs (captopril,
enalapril) and ARB (losartan) and medicines not
covered (MNC) by FP; and the third comprises an
analysis of the top eight manufacturers’ market
share, based on volume (pharmaceutical units)
and sales (in Brazilian reais) of C09 EphMRA
class in each phase of FP, from January 2002 to
October 2013. Manufacturers were characterized
by whether they were generic producers.

The description on the percentage distribu-
tion of market share in volume (pharmaceutical
units) was based on ACEs and ARBs, as combi-
nations and single drugs. Chart 1 presents the
codes, therapeutic class/sub-classes, and medica-
tions from the Brazilian Pharmaceutical included
in the EphMRA 2013 classification of C09'. All
of them were addressed in this study.

Additionally, we calculated the affordability
of one representative ACE and ARB medication.
Affordability was calculated using the most re-
cent values. We considered the official national
minimum wage (880,00 reais), the maximum
selling price established by Anvisa, the lowest
value added tax (VAT) of 12%, and the reference
price defined by FP. We considered the recom-
mended dose in the most recent Hypertension
Treatment Guideline: 1 tablet 50mg for losartan
and 2 tablets 10mg to enalapril daily.

Statistic methods

In the second part of the analysis, we used in-
terrupted time series (ITS) segmented linear re-
gression models of the monthly market share for
captopril, enalapril, losartan and MNC. In esti-
mating effects, ITS models adjust for pre-existing
trends in the period before the policy change'>".
Segmented linear regression models were build
using the prais command in STATA v12.

In preliminary analyses, the models include
all four policy periods described previously; the
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Chart 1. Code, Therapeutic Class/sub-classes according European Pharmaceutical Marketing Research
Association C09 medicines Anatomical Classification, Brazil, 2013.

Code Therapeutic Class/sub-classes Medicines description
C09 — Agents acting on the renin-angiotensin system
C09A0 | ACE inhibitors, single Benazepril, Captopril*, Cilazapril, Delapril, Enalapril*,
Enalaprilat, Fosinopril, Lisinopril, Perindopril, Quinapril,
Ramipril, Trandolapril
C09B1 | ACE inhibitor fixed-dose combination | Benazepril+Hydrochlorothiazide,
with antihypertensive (C2) and/or Captopril+Hydrochlorothiazide,
diuretics (C3) Cilazapril+Hydrochlorothiazide,
Enalapril+Hydrochlorothiazide,
Fosinopril+Hydrochlorothiazide,
Lisinopril+Hydrochlorothiazide, Perindopril+Indapamide,
Ramipril+Hydrochlorothiazide
C09B3 | ACE inhibitor fixed-dose combination | Benazepril+Amlodipine, Delapril+Manidipine,
with calcium antagonists (C8) Enalapril+Amlodipine, Ramipril+Amlodipine
C09CO0 | Angiotensin II antagonists, single Candesartan Cilexetil, Irbesartan, Losartan*,
Olmesartan Medoxomil, Telmisartan, Valsartan,
C09D1 | Angiotensin I antagonist fixed-dose | Candesartan Cilexetil+Hydrochlorothiazide,
combination with antihypertensive Irbesartan+Hydrochlorothiazide,
(C2) and/or diuretics Losartan+Hydrochlorothiazide, Olmesartan
Medoxomil+Hydrochlorothiazide,
Telmisartan+Hydrochlorothiazide,
Valsartan+Hydrochlorothiazide
C09D3 | Angiotensin IT antagonist fixed-dose Candesartan Cilexetil+Felodipine, Losartan+Amlodipine,
combination with calcium antagonists | Olmesartan Medoxomil+ Amlodipine,
Telmisartan+Amlodipine, Valsartan+Hydrochlorothiazide
C09X0 | Other agents acting on the renin Aliskiren, Amlodipine, Hydrochlorothiazide
angiotensin system

* medicines in Farmacia Popular list.

inclusion of losartan in FP in 2010 was also mod-
eled as an intervention. The first intervention
(beginning of FP) and the inclusion of losartan
in the medicine list did not show any effects, so
those two interventions were excluded from the
final analytical model.

The final ITS models evaluated the impact of
AFP-1, AFP-II and SNP, including four segments,
with 50, 35, 20 and 31 monthly observations, re-
spectively. The baseline segment was fit with an
intercept and a variable estimating trend. Each
policy effect was estimated by one variable repre-
senting the change in level of the outcome imme-
diately after the policy and a second representing
the change in trend of the post-policy segment.
All parameters were retained in the models. Re-
sults with p<0.05 are highlighted in bold. To cre-
ate single number summaries of policy effects,
we calculated estimates of the relative percentage
changes in the outcomes compared to expected
values based on prior trends in April 2007, May

2010 and March 2012, about one year after each
of the interventions studied.

For the analysis of the top manufacturers’
market share, we totaled the sales in volume
and value for each product in C09 in each FP
intervention period. The status of a manufac-
turer as national or multinational was based in
Kornis et al.'; manufacturer status as a generic
(non-branded) producer considered the situa-
tion in August 2016.

Results

In terms of volume, there was a decrease in the
market share of the sub-class of ACE inhibitors
between 2002 and 2006; this decrease can be
observed in both single drug products and com-
binations, although it was more pronounced in
the former. In the same period, the ARBs (single
drug and combinations) rapidly increased their



market share, considering the whole C09 market,
both covered and not covered by FP (Figure 1).

After 2006, the decrease in market share of
ACE inhibitors is not as steep as does the increas-
ing trend for single drug ARBs. After 2010, the
market share of ARB single drug products in-
creased and after 2011, the single drug ACE in-
hibitors are no longer the leading class in relation
to single drug ARBs (Figure 1).

The single drug products had the highest
percentage of market share during the period an-
alyzed. The combinations increased their share
between 2002 and 2006, but their increase was
slow compared to the previous period. Their
market share maintained constant until 2010, af-
ter which it accounted for less than 20% of the
total market (Figure 1).

Analyzing the percentage of market share and
the sales volume in pharmaceutical units for the
CO09 therapeutic class (Figure 2), the medicines
covered by the FP (captopril, enalapril and losar-
tan) increased their share in volume throughout
the study period. For enalapril and captopril, this
increase was mostly after AFP-I and AFP-II, and

for Losartan, the increase was after SNP, demon-
strating the effect of the FP interventions in the
retail pharmaceutical market for this therapeutic
class. For medicines not covered by the FP, there
were no significant changes related to the FP in-
terventions.

Captopril and enalapril had a decreasing
trend in market share in the baseline period,
representing 25.2% and 32.5% of the market
volume, respectively, by February 2006. Losartan
had an impressive growth from 2.9% to 19.1% in
the same period. The medicines not covered in
FP had a relatively stable baseline trend (Figure
2 and Table 1).

The implementation of AFP-I, which consist-
ed of the introduction of FP in retail pharmacies,
was associated with changes in captopril, enal-
april and losartan market share, with decreasing
market share of the first two medications and
increasing share of the third, which was not part
of the FP medicines list at the time. The MNC
also experienced a reduction in their market
share in this period. In April 2007, the changes
in market share were respectively 5.09%, 6.97%,
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Figure 1. Percentage distribution of market share in volume (pharmaceutical units) of Therapeutic Class C09

sub-class. IMS Health data Brazil, 2002 to 2013.

ACE inhibitor — Angiotensin-converting-enzyme inhibitor. ARB — Angiotensin receptor blockers. ARB’s (combination) —
C09D1 and C09D3 subclasses. ARB’s (single drug) — C09CO0 subclass. ACE inhibitor (combination) — C09B1 and C09B3

subclass. ACE inhibitor (single drug) — C09A0.
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Figure 2. Monthly market share in volume and in sales for C09 therapeutic class from segmented regression
models, for captopril, enalapril, losartan and medicines not covered in FP by stage of Farmdcia Popular Program,
Brazil, 2002 to 2013.

FP-Gov — implementation of the program in public sector; AFP-I — expansion for private sector; AFP-IT — reduction of
reference prices and consequent increase patient copayment; SNP — all covered medicines for hypertension and diabetes being
free of charge to patients.



Table 1. Baseline level and trend in monthly market share in volume for captopril, enalapril, losartan and
medicines not covered in FP and changes in level and trend by stage of the Farmdcia Popular Program, Brazil,

2002 to 2013.
. . Medicines not
Captopril Enalapril Losartan covered in FP
Baseline Level 32.43 39.55 2.90 25.16
Trend -0.14 -0.14 0.33 -0.04
Level in Feb-2006 25.21 32.54 19.15 23.11
AFP I Level AFP I -0.06 -0.94 0.64 0.32
(March 2006) (Change at the intervention) (-1.2;1.07) (-1.87;-0.01) (-0.88;2.15) (-0.44;1.09)
Trend AFP II 0.1 0.26 -0.19 -0.16
(0.06;0.15)  (0.22;0.3)  (-0.26;-0.13) (-0.19;-0.13)
% relative change 5.09 6.97 -7.14 -7.12
(April 2007 - AFP II)
Level in Mar-2009 23.43 35.38 25.01 16.30
AFP 11 Level AFP II -1.8 -2.08 2.24 1.57
(April 2009) (Change at the intervention)  (-3.22;-0.39) (-3.24;-0.92)  (0.41;4.06) (0.62;2.52)
Trend AFP 11 0.14 -0.25 0.11 -0.01
(0.04;0.24)  (-0.33;-0.17) (-0.02;0.23)  (-0.07; 0.06)
% relative change -0.43 -13.75 13.12 11.10
(May 2010 - AFP II)
Level in Jan-2011 23.58 30.83 32.27 8.97
SNP Level SNP -0.84 -1.73 4.66 -2.18
(February 2011) (Change at the intervention)  (-2.33;0.64) (-2.95;-0.51) (2.75;6.57) (-3.17;-1.18)
Trend SNP -0.34 -0.06 0.3 0.09
(-0.44;-0.23) (-0.14;0.03) (0.18;0.43)  (0.02;0.16)
% relative change -19.56 -8.27 23.34 -10.16

(March 2012 - SNP)

AFP-I — expansion for private sector; AFP-II — reduction of reference prices and consequent increase patient copayment; SNP —
all covered medicines for hypertension and diabetes being free of charge to patients.

-7.14%, -7.12% for captopril, enalapril, losartan
and MNC (Figure 2 and Table 1).

The AFP-II, which increased patient copay-
ment, was associated with a reduction in the
market share volumes for captopril and enalapril,
medicines covered by FP at the time. Market shares
increased for losartan and MNC in this period. By
May 2010, there were relative changes of -13.75%,
13.12% and 11.10%, respectively, for enalapril, lo-
sartan and MNC (Figure 2 and Table 1).

The SNP program implemented in Febru-
ary 2011, which eliminated patient copayments
for covered medicines, had a great impact on
the pharmaceutical market. Losartan, which was
incorporated in the FP medicines list in March
2010, experienced an increase of 23.34% in mar-
ket share one year after the SNP. Market shares
for captopril and enalapril decreased by -19.56%
and -8.27%, respectively, despite increases in
sales volume. MNC experienced declining mar-
ket share and slight reductions in sales volume
(Figure 2 and Table 1).

Regarding affordability, one month’s treat-
ment with enalapril, the most used ACE, would
cost 0.53 and 3.2 national minimum days” wage
considering, respectively, FP reference price and
maximum selling price, compared with 0.53 and
1.30 national minimum days’ wage for losartan.

The profile of the top companies according to
volume market share was different before AFP-
IT when compared to sales market share. Generic
producers (Medley, Neoquimica and EMS) ac-
counted for more than 30% of the market for
the entire period analyzed, excluding the baseline
(Table 2) and ranked between first and fourth
position. During AFP-I and AFP-II, the top five
companies were national — Medley, EMS, Neo-
Quimica, Biolab, Ache —, of which the first three
are generic producers.

National companies also experienced an in-
crease in sales market share during the period
analyzed, from 29.6% in the baseline period to
37.3% in the SNP period. After the SNP, Med-
ley, Neoquimica and EMS held respectively the
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second, third and fourth place and accounted for
more than 25% of the Brazilian C09 market in
sales (Table 2).

Novartis was in eight place in the period 2002
to 2004, but by the end of the period analyzed, it
occupied the first position, accounting for 15.8%
of the market volume, reflecting an impressive
growth overtime. Novartis held the first position
for the market share in sales from May 2004 to
October 2013, accounting for about 25% of the
pharmaceutical market in the therapeutic class of
interest. Although Astrazeneca is one of the top

five in sales (local currency) for the period an-
alyzed, it was not among the top five in volume,
suggesting that the their products are being sold
at higher prices (Table 2).

Discussion

The analysis covers the sales and volume of all
products in the selected therapeutic class in retail
private pharmacies in Brazil, including products
covered by FP (captopril, enalapril and losartan

Table 2. Percentage distribution of market share of C09 Emphra class top companies in volume and sales. IMS

Health data. Brazil, 2002 to 2013.

Baseline FP-Gov AFP -1 AFP -1I SNP
Ranking Jan-2002 May-2004 Mar-2006 Apr-2009 Feb-2011
to April-2004 to Feb-2006 to Mar-2009 to Jan-2011 to Oct-2013
- Lo Medley* Biolab Medley* Medley* Novartis#
‘é 13.9% 16.3% 15.0% 13.5% 15.8
_: 20 Biolab Medley* Biolab EMS* Medley*
-2 12.5% 14.7% 14.0% 13.3 13.5
§ 30 Merck# Neoquimica* EMS* Neoquimica* EMS*
g 11.1% 9.6% 12.8% 10.6 11.1
_§ 4o Ache EMS* Neoquimica* Biolab Neoquimica*
X 9.6% 7.5% 10.6% 9.4 6.7
§ 50 Neoquimica* Merck# Ache Ache Biolab
) 7.8% 7.0% 5.1% 4.9 53
; 6o EMS Ache Astrazeneca# Novartis# Ache
g 5.4% 5.8% 3.4% 4.3 5.0
= 70 Astrazeneca# Astrazeneca# Novartis# Astrazeneca# Astrazeneca#
;f 3.7% 3.2% 1.3% 3.0 1.6
%‘ go Novartis# Novartis# Merck# Merck# Merck#
1.7% 1.4% 0.6% 0.6 0.1
1o Merck# Novartis# Novartis# Novartis# Novartis#
17.0 21.1 25.0 27.5 24.3
50 Novartis# Biolab Biolab Biolab Medley*
15.8 16.0 13.9 9.8 9.2
g 30 Biolab Merck# Astrazeneca# EMS* Neoquimica*
2 12.0 11.1 7.0 7.3 8.3
35 4o Ache Ache Medley* Astrazeneca# EMS*
g 9.4 6.4 6.8 6.7 7.3
_g 50 Astrazeneca# Medley* Ache Ache Biolab
4 6.5 6.2 6.5 6.5 7.0
-% 6o Medley* Astrazeneca# EMS* Medley* Ache
S 5.5 6.1 6.4 6.4 5.5
70 EMS* EMS* Neoquimica* Neoquimica* Astrazeneca#
2.2 3.5 0.4 1.6 5.0
go Neoquimica* Neoquimica* Merck# Merck# Merck#
0.5 0.4 0.4 0.3 0.1

EMS — EMS Pharma/EMS Sigma Pharma); Astrazeneca — Astrazenecabrasil; Biolab — Biolab Sanus farma; Bold — main
multinational company in the C09 market; * — Generic medicine manufactures; # multinational companies (the others are
national companies). FP-Gov — implementation of the program in public sector; AFP-I — expansion for private sector; AFP-II
— reduction of reference prices and consequent increase patient copayment; SNP — all covered medicines for hypertension and

diabetes being free of charge to patients.



for C09 class) as well as those not covered by
FP. Changes in FP policies were associated with
changes in market share of the ACEs and ARB
analyzed, with covered products demonstrating
different trends from those not covered; these ef-
fects were quite different when considering sales
and volume. There was an increase in the market
share of national generic producers, especially
in volume, while Norvatis showed a marked in-
crease market share for its products.

The FP Program had a low impact in the gen-
eral C09 market until 2006, probably because of
the low number of government dispensing facili-
ties before the program was expanded to include
private pharmacies.

ARBs have been registered in Brazil since the
end of 1990s and since the mid-2000’s, there have
been more than 15 producers of innovator prod-
ucts, branded generics, and non-branded gener-
ics. Despite that, ARBs only showed an important
increase in market volume with the inclusion of
Losartan in FP in 2010.

Losartan was included in RENAME, the Bra-
zilian essential medicines list in 2008. At that
time, it was recommended as a second option
for patients intolerant of ACE inhibitors'. ARBs
were regarded as beneficial to mortality and hos-
pitalization outcomes for patients having heart
failure. The most recent Brazilian official recom-
mendations for antihypertensive treatment make
no distinction in the indications for ACEs and
ARBs'¢. The Brazilian Cardiologic Society notes
the similar efficacy of ACEs and ARBs, but the
better tolerability for the latter, with improved
adherence. In its hypertension treatment guide-
lines, ARBs are indicated, especially for patients
showing high cardiovascular risk or co-mor-
bidities”. Actually, the affordability is better to
hypertension treatment with losartan, both to
patients in out-of-pocket payment (maximum
consumer price) as well as to the government (FP
reference price).

All medicines analyzed showed very similar
trends in volume until 2009 (AFP-II) with a no-
table difference from 2011 onwards, suggesting
a strong influence of SNP in the general market.
Costa et al.’® found that one-third of hyperten-
sive patients obtained at least one medicines in
FP in 2013. This implies that even a medicine in-
cluded in FP may have been obtained under out-
of-pocket payment. Thus, our findings suggest
an important effect of FP in the general market.

Others interventions and pharmaceutical
policy reform (e.g. guidelines, patent expiries,
reimbursement restrictions, budget devolution)

can affect and change the volumes and expendi-
ture of antihypertensive in other countries'?. In
United States of America, Medicare Part D was
associated with increased use of antihypertensive
and ARBs over less expensive alternatives, among
seniors”!.

The incorporation of losartan in the FP co-
incides with the increase of the market share
volume of this medicine and the decrease of the
market volume of ACE inhibitors and MNCs.
The inclusion of losartan in FP reversed its prior
negative trend, achieving an increase of 23.34%
in March 2012. Considering these two sub-class-
es as therapeutic alternatives", this suggests a
shift in prescribing from ACE inhibitors to ARBs.
Araujo et al., in a pre-post analysis of SNP also
found an important increase in the consumption
of losartan from 2010 to 2012. This study is con-
sistent with our findings regarding the economic
importance of losartan. The authors® point out
that, despite the late inclusion of losartan in FP in
2010, it represented the highest share of govern-
ment expenditures in all AFP since its inclusion.

About generic medicines, the first register of
generic versions of losartan occurred in 2002, in
Brazil. New registries for generic versions were
also documented in 2003 and 2004 (three per
year). In 2005 and 2006 there were a gap in reg-
istries. In 2007 new registries occurred and more
important, a greater number of new manufac-
tures (Zydus, Teuto, EMS, EMS Sigma Pharma
and Germed). From 2008 to 2012 it was a decline
in the number of new registries to manufacture
generic version of Losartan (average of 1,2 regis-
ters per year)?. These points show the prior exis-
tence of generic medicines to the FP, reinforcing
the influence of this Program in the Brazilian
pharmaceutical market.

In relation to the ranking of the top eight
companies market share volume and sales, re-
sults show that eight companies (Medley, Biolab,
EMS, Neoquimica, Ache, Astrazeneca, Merck and
Novartis) are the same for both, although they
vary in the position. While Medley accounted for
the highest market share volume during three
periods, Novartis was the leader in sales during
four periods.

An oligopoly market may be understood as
one in which “a small number of big sellers share
the market, in a way that they are able to recog-
nize the interaction among their own behavior
and the responsiveness of their rivals to define
the market variables”*. We found that these eight
leading companies were responsible for 65.7% of
the C09 class market in the baseline period and
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59.1% during the SNP period in terms of volume.
In relation to sales, they accounted for 68.9% and
66.7%, respectively, during the same periods,
which characterizes an oligopoly market.

Reinforcing the interaction between FP and
the market, Trevisan and Junqueira® argue that
the FP Program plays a role as part of the MoH’s
strategy to contain the pharmaceutical indus-
try’s commercial deficit by encouraging the link
between national production of pharmaceuti-
cals and the SUS network management. These
authors argue that FP has led to an increase in
medicines consumption among C and D so-
cial-economic classes, which can be related to
the gross domestic product (GDP). According to
them, this have reflected on job posts offer and
increased income as well as increase in pharma-
cies and drugstores that target C socioeconomic
class, consequently leading them to consuming
other pharmaceuticals, mainly branded generics
(called similares in Brazil).

In addition to the increased supply of generic
products, one of the effects of the FP policy has
been promotion of national companies. From
August 2002 to August 2005, Medley, EMS Sigma
Pharma, Biosintética and Eurofarma accounted
for about 73% of the Brazilian market, sales of
generic products®. This study shows similar re-
sults.

The enforcement of the generic policy, which
has been in place since 1999, is one of the ob-
jectives of FP. The government has been imple-
menting a series of strategies in this direction®,
including industrial policy efforts. The changes
in market share, both in sales and in volume,
suggest that FP plays an important role in the ge-
neric market. A 2007 study which analysed the
performance of the FP in the public and private
sectors in terms of availability and cost of med-
icines for hypertension and diabetes found that
generic medicines have achieved the highest per-
centage of availability in both sectors”.

One hypothesis to explain the similarity in
rank of companies for both volume and sales is
related to price paid. In AFP-I and AFP-II, the
government paid 90% of the reference price,
while patients paid 10% of the selling price,
which could be lower or higher than the refer-
ence price. When the government started to pay
100% of the price under SNP, this brought all
prices to the reference price.

Novartis increased sharply its participation
after SNP, both in volume and sales. Until 2011

there was only one producer for valsartan (Di-
ovan®), available as a single product as well as
in a fixed dose combination with hydrochloro-
thiazide. According to Interfarma® Diovan® was
among the most sold medicines in Brazil in the
period of analysis (2007-2011), occupying the
fifth position in 2010 and the fourth in 2011. No-
vartis kept its leadership in the C09 market share,
despite entry to the market of two new producers
of valsartan (EMS and Medley) in February 2011.

This paper used ITS for analysis, one of the
strongest methods for public policy analysis.
However, the paper also has some limitations.
One is related to the classification of the data-
base in relation to the combinations sub-classes.
From 2002 to 2006, there was only one group
called “Ant. Angiotensi.Il, Assoc” but this was
subdivided into two sub-classes from 2007 on —
“ANT ANGIOII ASS ANT/CALC” and “AT AGII
ASS HIPC2 E/O DI”. Therefore, the comparison
was likely to be more accurate on sub-classes of
single drugs. We considered all medicines regis-
tered in Brazil in 2013, but it is possible that there
was variation in the times of their entry into the
market during the study period. However, this
is unlikely to have had any significant effect on
our findings, given the size of the market share
of medicines covered in FP in relation to those
not covered. Manufacturer status as a generic
(non-branded) producer considered the situ-
ation in August 2016, but this is unlike to have
many variation along time. Because of the long
study period, we were no able to map other mar-
ket influence factors, such as changes in guide-
lines, approvals of other indications for the an-
tihypertensive, patent expiries and introduction
of new medicines. In addition, we did not take
on consideration medicines prescribing or con-
sumption profile in SUS, since there is no nation-
al information system in place.

Conclusions

Our data demonstrates the important effect of FP
in the general pharmaceutical market. C09 med-
icines included in the FP reference list increased
their share of the market, both in sales and vol-
ume, especially after the SNP free medicines pro-
gram. Losartan became an affordable treatment,
achieving a high market share. Also, its producer
achieved the first place when ranking C09 com-
panies, both in volume as well in sales.
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