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1 INTRODUCTION'?

Productive Development Partnerships (Parcerias para o Desenvolvimento Produtivo - PDPs) are an inno-
vation incentive policy in which the Ministry of Health (Ministério da Sadde - MoH), through the Unified
Health System (Sistema Unico de Satde - SUS), is the end user of a purchase. As an innovation promotion
tool, PDPs seek to promote the dissemination and absorption of technology (i.e., medication, vaccines,
blood products, and health products) already available in the national and international markets, possibly
leading to incremental innovation (Pimentel, 2018), stimulating the development of the Health Industrial
Complex through a systemic effort (Gadelha and Temporao, 2018).°

From an institutional perspective, PDPs were created in 2008 through a slow process, including diffe-
rent editions of the MoH ordinances. Still, it was only in 2012 that its Regulatory Framework was published
(Brasil, 2009). The gaps that have been found resulted in the issue of a new ordinance in 2014 (Brasil, 2014),
which still is the main regulatory mechanism.

From a political perspective, PDPs have encouraged debates. Because it is a complex tool that compri-
ses different organizations (public laboratories, national and international private companies, besides the
Brazilian Development Bank,* the Project and Research Financing Agency,’ the Brazilian Health Regulatory
Agency,® and the ministerial offices that are part of evaluation committees and commissions) and includes
an increasing allocation of public resources (from RS 1.32 billion in 2011, a spike of RS 4.8 billion in 2014,
and R$ 2.20 billion in 2020),” academia has gradually shown interest in the topic, analyzing and evaluating
PDPs in a segmented and interdisciplinary way.

The goal of this technical note is to present a summary of contributions of academic works whose
focus was on evaluating PDPs regarding their objective of protecting the interests of public administration
by seeking economic viability and advantages regarding the price of SUS's strategic products.®

Systematic searches® of articles published in scientific journals indexed in Web of Science, Scopus,
and Scielo databases were conducted to identify those studies. Master’s theses and Ph.D. dissertations
were also traced by using the Theses and Dissertations Catalog of the Coordination for the Improvement of
Higher Education Personnel (Coordenagao de Aperfeigoamento de Pessoal de Nivel Superior - CAPES) and
the Brazilian Digital Library of Theses and Dissertations of the Brazilian Institute of Information in Science
and Technology (Instituto Brasileiro de Informagdo em Ciéncia e Tecnologia - IBICT), which also include
information about the final papers of graduate degrees in the country’s higher education and research

1. The authors thank Fernanda de Negri and Pedro Miranda for the careful readings and whose recommendations and suggestions
were not only accepted, but a source of reflection and inspiration for the most substantial reformulations of this document. This
technical note was firstly published in Portuguese, identified as O Impacto das PDP nos Pregos de Medicamentos para o SUS: uma
revisdo semissistematica da literatura (Nota Técnica Diset, n. 111/2023).

2. This work was funded by the Brazilian Ministry of Health (TED No. 06/2022).

3. For an overview on PDPs’ evolution see, e.g., Rezende (2013; 2022), Varrichio (2017), Pimentel (2018), and Pimentel, Paranhos
and Chiarini (2022).

4. Banco Nacional de Desenvolvimento Econémico e Social (BNDES).
5. Financiadora de Estudos e Projetos (Finep).
6. Agéncia Nacional de Vigilancia Sanitdria (Anvisa).

7. Rezende (2022) systematized the nominal values according to the data available at the Brazilian Federal Register and deflated
them based on the General Market Price Index (Indice Geral de Pregcos Mercado - IGP-M), base year 2020, available at Ipeadata.

8. Art. 3 of MoH Ordinance No. 2.531 of 2014 establishes PDPs’ objectives. Objective number IV is “to protect the interests of public
administration and society by seeking economic viability and advantages, considering prices, quality, technology and social benefits”
(Brasil, 2014).

9. The search was conducted on August 3¢, 2022.



institutions. The systematic research revealed 51 documents related to PDPs. However, only seven were
about economic viability and advantages.

This technical note is structured as follows: section 2 presents the protocol for selecting the docu-
ments to be considered in the semi-systematic literature review. Section 3 offers the contributions of each
of those seven studies that were focused on the evaluation of PDPs regarding their objective of protecting
the interest of public administration by seeking economic viability and advantages. The last section dis-
cusses the final remarks.

2 METHODOLOGICAL PROCEDURES

The literature review proposed in this technical note adopts the “semi-systematic review approach.” It is the
method of literature review used to identify and critically evaluate relevant research about a specific topic. It
was designed for topics conceptualized in different ways and studied by many groups of researchers within
different fields of knowledge, making difficult a complete and pure systemat ic review process (Snyder, 2019).

However, while covering broad topics and different types of studies, this approach holds that
the research process should be transparent and should have a developed research strategy that
enables readers to assess whether the arguments for the judgments made were reasonable,
both for the chosen topic and from a methodological perspective (Snyder, 2019, p. 335).

Therefore, a semi-systematic review identifies the empirical evidence that fits in the inclusion criteria
preset to answer a particular research question (Snyder, 2019).

The research protocol is presented to ensure the reproducibility of the literature review in this tech-
nical note. In the pre-analysis stage, the documents that discuss PDPs were identified in the databases
indicated in table 1. Its exhaustive search strategy considered the terms and Boolean operators described
in the same table.™

10. The Boolean operators AND, OR, and NOT are useful for helping in searches. By using the operator AND (or “E”), it is possible to
find articles that contain all the keywords searched, i.e., through an intersection. On the other hand, the operator OR (or “OU") presents
a union of sets, showing the articles containing at least one of the keywords. For last, the term NOT (or “NAQ") includes the first term
of the search and excludes the second, allowing to refine even more the results.



TABLE 1
Search terms

Search date

Type of document PEIELENS

Theses and CAPES!
dissertations

IBICT
Indexed Web of Science
articles

Scopus

Scielo

Authors’ elaboration.

Aug. 3¢, 2022

Aug. 3¢, 2022

Aug. 3¢, 2022

Aug. 3¢, 2022

Aug. 3¢, 2022

Search terms and Boolean operators

(("parceria para o desenvolvimento produtivo’) OR (“parcerias para o desenvolvimento
produtivo”) OR (“parceria de desenvolvimento produtiva”) OR (“parcerias de desenvolvimento
produtivo”))

((TITLE: “parceria para o desenvolvimento produtivo” E ABSTRACT: “parceria para o desenvolvi-
mento produtiva’) OR (Title: “parcerias para o desenvolvimento produtivo’ E Abstract: “parcerias
para o desenvolvimento produtivo’) OR (TITLE: “parceria de desenvolvimento produtivo’ E
Abstract: “parceria de desenvolvimento produtivo”) OR (TITLE: "parcerias de desenvolvimento
produtivo” E ABSTRACT: “parcerias de desenvolvimento produtivo”))

“productive development partnership*” (Title) OR “partnership* for productive development”
(Title) OR “productive development partnership*” (Abstract) OR “partnership* for productive
development” (Abstract) OR “parceria* para o desenvolvimento produtivo’ (Title) OR “parceria*
de desenvolvimento produtivo” (Title) OR “ parceria* para o desenvolvimento produtivo’ (Abs-
tract) OR “parceria* de desenvolvimento produtivo “ (Abstract) AND ( LIMIT-TO ( DOCTYPE'ar") )

(TITLE-ABS-KEY("parcerias para o desenvolvimento produtivo’) OR TITLE-ABS-KEY(“parceria*
de desenvolvimento produtivo”) OR TITLE-ABS-KEY(“productive development partnership*”) OR
TITLE-ABS-KEY("partnership* for productive development”)) AND (LIMIT-TO ( DOCTYPE,"ar"))

((ti:(parceria para o desenvolvimento produtivo)) OR (ti:(parcerias para o desenvolvimento
produtivo)) OR (ti:(parceria de desenvolvimento produtivo)) OR (ti:(parcerias de desenvolvimento
produtivo)) OR (ti:(productive development partnership)) OR (ti:(productive development part-
nerships)) OR (ti:(partnership for productive development)) OR (ti:(partnerships for productive
development))) OR (ab:(parceria para o desenvolvimento produtivo)) OR (ab:(parcerias para o
desenvolvimento produtivo)) OR (ab:(parceria de desenvolvimento produtivo)) OR (ab:(parcerias
de desenvolvimento produtivo)) OR (ab:(productive development partnership)) OR (ab:(produc-
tive development partnerships)) OR (ab:(partnership for productive development)) OR (ab:(part-
nerships for productive development)) AND ( LIMIT-TO ( DOCTYPE,'ar"))

Note: ' Search carried out in all fields. CAPES’ catalog of theses and dissertations has no filter options.
Obs.: The term “PDP” was excluded because it was associated with works that address other topics, e.g., Productive Development Policies
(Politica de Desenvolvimento Produtivo - PDP), Product Development Process (Processo de Desenvolvimento de Produtos — PDP), Deep
Pain Perception (Percepgéo de Dor Profunda - PDP), Planned Home Birth (Parto Domiciliar Planejado - PDP), No-Till Farming (Plantio
Direto Permanente - PDP), Parallel Distributed Processing (PDP) etc.

The initial search resulted in 42 articles and 57 theses and dissertations. After eliminating the dupli-
cated entries and excluding the non-relevant terms (works that did not address PDPs but were found by the
search system), 17 indexed articles and 41 theses and dissertations were achieved. After reading those
documents, seven papers were not considered because, although they mentioned PDPs, the focus was not
on analyzing them since they were marginally presented.

The set of manuscripts addressing distinct aspects of PDPs has been growing over time, according to
figure 1, and the number of theses and dissertations is much higher than the indexed articles. The topics
addressed range from studies evaluating the management capacity of public laboratories to the ones
analyzing the regulatory alignment between Anvisa and MoH to promote PDPs.



FIGURE 1
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One of the less discussed topics is related to the effort of evaluating the gap in the price of medication
seeking economic viability in favor of the Federal Government. Seven manuscripts were identified after
reading the 51 previously selected documents.™

3 AFTER ALL, DO PDPs GENERATE ECONOMIC VIABILITY?

Economic viability aims at minimizing costs without affecting quality.’? Therefore, it is observed that not
always the lowest price will be the one that best serves the interest of public administration since the
technical features shall also be taken into account.

The seven works found were gathered in table 2. Although it was observed that there were works
including analyses of PDPs regarding their distinct aspects since 2012 (Pimentel, 2012), Andrade’s (2014)
work was the first study identified that makes a temporal analysis of physical and financial numbers of drug
procurement carried out in a centralized way by the MoH. The author aims to analyze PDPs considering the
local component of pharmaceutical care and its significance in serving the Brazilian market.

The study of Andrade (2014) showed that from the 46 drugs of PDPs approved between 2009 and
2012, only five were delivered to the MoH until 2012 - tacrolimus (1 mg), rivastigmine (3 mg, 4.5 mg, and
6 mg), quetiapine (25 mg, 100 mg, and 200 mg), clozapine (25 mg and 100 mg), and tenofovir (300 mg) -
and were analyzed by the author. After adjusting the prices for inflation according to the Extended National
Consumer Price Index - IPCA (keeping the 2013 prices as the base year) and by comparing the unit values
of the national public laboratories to the last value charged by private pharmaceutical companies or to the
value of reimbursement of the Authorization for High Complexity Procedures, Andrade (2014) noted that
the procurement of eight (80%) of those drugs was more economical to MoH after carrying out PDPs, while
the procurement of two (20%) was more expensive. According to the author, in the drug procurement with
PDPs, more than RS 114 million were saved in a year (2013 current prices).

11. One thesis (Albareda, 2020) was not considered. Although it addresses PDPs’ economic viability analysis, it was published in a
shorter version, as an article (Albareda and Torres, 2021) with the same title. We preferred to keep only the indexed article.

12. Available at: https://www.congressonacional.leg.br/legislacao-e-publicacoes/glossario-orcamentario/-/orcamentario/termo/
principio_da_economicidade.


https://www.congressonacional.leg.br/legislacao-e-publicacoes/glossario-orcamentario/-/orcamentario/termo/principio_da_economicidade
https://www.congressonacional.leg.br/legislacao-e-publicacoes/glossario-orcamentario/-/orcamentario/termo/principio_da_economicidade

Chaves et al. (2015) analyzed the government's strategies for reducing MoH'’s prices in procuring anti-
retroviral medicines for human immunodeficiency virus (HIV). They studied the public expenditure related to
those drugs from 2005 to 2013, comparing it to international prices. The authors studied the procurement
of atazanavir (200 mg and 300 mg) through the records in the Integrated System for the Administration of
General Services (Sistema Integrado de Administragdo de Servigos Gerais - SIASG) and, after comparing
the prices paid in Brazil to the lowest price charged by Bristol-Myers Squibb - BMS (discount price) and the
price of the generic version, they revealed that the prices charged in Brazil were the highest. Furthermore,
they identified a price reduction after the PDP agreement was signed. In the year immediately before signing
the PDP, atazanavir 200 mg was purchased at a unit value of R$ 3.89 and, in 2013, by RS 3.40 (2011 prices).
In turn, the 300 mg version dropped from RS 6.12 to RS 5.58 in the same period.

Moraes, Osorio-de-Castro, and Caetano (2016) investigated the federal procurement of the antineo-
plastic drugs imatinib mesylate (in 100 mg and 400 mg tablets versions), trastuzumab (440 mg vial) and
L-asparaginase (10.000 Ul vial), whose time series comprises from 2004 to 2013. The data was collected
from SIASG, and the average weighted prices of each drug were calculated based on the volumes acquired
and the unit prices charged at the procurement for each year of the series. Moreover, using the simple linear
regression (method of ordinary least squares), a progressive reduction in the average weighted prices of
the antineoplastic drugs for the period was found. The largest reductions were registered in procurements
before the PDPs’ approval. L-asparaginase was the exception, whose procurement associated with PDPs
increased above 100% of its average price.

Chaves, Hasenclever, and Oliveira (2018) assessed the public procurement of tenofovir 300 mg, an
antiretroviral drug used to control HIV infection. The authors noticed a reduction in the drug unit price
(adjusted according to IPCA) during the legal effect of the PDP (2011 to 2013) between Ezequiel Dias Fou-
ndation (Fundagao Ezequiel Dias - Funed), Nortec Quimica, and Blanver. However, the prices were higher
than Cipla's generic version. The authors pointed out a difference of about ten times between the price of
the product resulting from the PDP and the price of the generic drug offered by the Indian company. Howe-
ver, the company did not have sanitary registration for the medication in the country until 2012. Although
the MoH could not acquire the medicines at the prices charged by Cipla, Chaves, Hasenclever, and Oliveira
(2018, p. 15) confirm that:

the fact that Cipla has systematically reduced the price of the product through the year shall
serve as a reference for the prices charged nationally and also in the context of industrial
policy, especially when the product in question reflects a considerable increase in the volume
acquired and the MoH expenditure, as it was the case of tenofovir during the period analyzed.

Also, by analyzing the data on the public procurement of antiretroviral drugs for controlling HIV infec-
tion, Prata (2018) evaluated the impact of PDPs (in different stages) on the final price of those medicines.
The author started by calculating the annual average unit prices from 2008 to 2015, applying the IPCA
deflator (base year 2015). Considering the direct procurement of medications in the scope of PDPs in stage
2 and stage 3 - although the medicines of stage 2 are not acquired within PDP agreements because they
are still in the product development stage with pending registration requested at Anvisa -, Prata (2018)
demonstrated that the average price values presented a small reduction for the period, while there was an
increase in the number of the pharmaceutical units.

Therefore, Prata (2018) - by using linear regression to verify if the government intervention would have allo-
wed a reduction of the average prices with a subsequent increase of the pharmaceutical units acquired - showed
that there is an antagonistic tendency between these two studied variables, with an increasing tendency for the
quantity and a decreasing for the price, which may, imply the assumption that there was: an impact of poli-
tics on the price of medication, a natural adjustment of the price by the economy of scale, or an interaction
effect of those two factors. Prata (2018) divided the average unit price curve into three periods: i) before
the intervention (until 2019); i) from the beginning of the intervention until 2011; and iii) post-2011.



The author created two groups for analysis: i) the control group (non-PDP), which he considers the historical
profile of the average unit price of drugs that were not included in PDP’s scope; and ii) the treatment group
(PDP), which comprises the historical profile of the average unit price of drugs that were included within
the PDP’s scope at any studied stage and period.

Between 2008 and 2009, Prata (2018) demonstrated a reduction in the average unit price of drugs
included in the treatment group (PDP), revealing a strong tendency for a price decrease. On the other hand,
the medicine included in the control group (non-PDP) showed a price increase. From 2009 to 2011, there
was a reduction in the average unit price for both groups analyzed. Between 2011 and 2015, Prata (2018)
highlighted a negative tendency for the treatment group and a positive for the other group. To present a
more solid analysis, the author used the econometric method of difference-in-difference with fixed effects
(diff-in-diff) to isolate the effect in question by comparing the groups. With the models, the author showed
that the causal relationship of politics is statistically true, i.e., the quantity does not influence the effect of
the intervention in the price reduction in the model.

Santana (2018) estimated the budget impact of incorporating the biosimilar infliximab in treating
rheumatoid arthritis in SUS. To this end, the author used the claims data-based model, which estimates the
number of users based on the usage history of a determined technology, to project the impact between 2017
and 2021. In other words, the author used the SUS Outpatient Information System database to estimate the
use of the medication by patients diagnosed with the disease (ICD-10: M050, M053, M058, M060, M068,
M080) who were prescribed infliximab.

For the estimates, Santana (2018) considered as a reference scenario the use of infliximab for
all the cases of rheumatoid arthritis and, as alternative scenarios, she ran the following simulations:
i) only the new cases of rheumatoid arthritis that received the innovative infliximab (Remicade) would
use the biosimilar infliximab (Remsima) - or the PDP infliximab, considered by the author as a “non-
comparable biologics” —; and ii) both the new cases and 50% of those already using the innovative
infliximab used the biosimilar infliximab (or the PDP infliximab) in increasing proportions.

For estimating the costs for each scenario, were considered: the number of vials per treatment session
for a 70 kg patient, the quantity of 100 mg per vial, and the dose determined by the Clinical Protocols and
Therapeutic Guidelines - PCDT (3 mg/kg). Furthermore, one-way sensitivity analyses were carried out to
evaluate the degree of uncertainty of the estimates used in the study and to test the strength of the results,
considering a progressive diffusion of the two products and with the worst and the best-case scenarios.
Those scenarios were analyzed with the simultaneous variation of the relevant parameters as the price of
biosimilars, the cost of the reference medication, the population estimates, the patient’s weight, and the
“market quota” for biosimilars to obtain a combination of estimates less or more favorable, respectively, to
the incorporation of new biosimilar drug and the PDP product. A third sensitivity analysis was carried out
to evaluate the impacts of the variations in the diffusion rate of new technologies, varying the proportion
of cases that will use the biosimilar and the PDP product in each scenario.

The estimates found by Santana (2018) show that if the population with rheumatoid arthritis in SUS
with a prescription for infliximab treatment continued using the innovative medication (Remicade), that
would represent a total expenditure of RS 1.5 billion in five years. Prescribing the biosimilar infliximab
(Remsima) to 100% of the new patients would reduce the spending to RS 1.2 billion, meaning savings of
RS 284 million in five years. Incorporating the PDP's infliximab for 100% of the new patients would mean
savings of RS 366 million for the same period.

In the second strategy, the savings generated would result in RS 419 million for the biosimilar (Rem-
sima) and RS 539 million for the PDP product. In the sensitivity analysis by progressive diffusion, it was also
observed savings considering the different strategies. The best-case scenario analysis showed savings of
RS 1.011 million and RS 1.222 million for the biosimilar (Remsima) and the PDP product, respectively. On



the other hand, in the worst-case scenario, the estimates indicate that introducing the analyzed technologies
would burden SUS with RS 8.5 million and RS 5.3 million for the biosimilar and the PDP product, respectively.

For last, Albareda and Torres (2021) studied the economic viability by comparing the medication
acquired through the waiver of competitive bidding (through PDP) and regular competitive bidding using
the variables of quantity, unit price, and total amount per procurement. The authors analyzed the procu-
rement through PDPs for 51 products (33 drugs) in stages 3 and 4. The authors identified 186 purchases
made through PDPs between 2009 and 2018 and compared them with the procurement made outside
PDPs. They noticed a considerable reduction in the average unit price paid for the medication within PDPs.

Trastuzumab showed a price reduction between 20% and 30%. Tacrolimus 1 mg also revea-
led a drop in the average price of around 30% to 40%. For four drugs (atazanavir 300 mg,
NPH insulin, thermostable ritonavir, and sevelamer), a decrease between 40% and 50% was
observed. For the other 32 drugs, the reduction in the average acquisition price was greater
than 50% (Albareda and Torres, 2021, p. 7).

However, tacrolimus 5 mg showed an increase of 10.92% in the average unit price, and clozapine 25
mg recorded an increase of 3.49%.
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4 FINAL REMARKS

Based on what was presented in this technical note, it was possible to verify that the studies addressing
PDPs have been growing over time, covering different topics. Despite this growing interest, the economic
viability evaluation is still incipient.

Seven studies that evaluate PDPs regarding their objective of protecting the public administration
interest by seeking economic viability and advantages considering the price of strategic products for
SUS were found. All those works show that the analytical methods presented are heterogeneous for most
analyzed drugs. Some works show a reduction in the price of PDP products (like Andrade, 2014); there is
one work that compared the price of PDPs drugs with the prices charged at competitive biddings (Albareda
and Torres, 2021), and a study that analyzed the impact of the price of PDPs drugs based on the estimate
of the number of individuals who use a specific drug (Santana, 2018).

Although the contributions to understanding PDPs, it is worth mentioning that only the most recent
works present contrafactual analyses (Prata, 2018; Santana, 2018; Albareda and Torres, 2021) using different
methodologies and control groups. For last, it is noteworthy that only one work (Prata, 2018) presented a
more robust statistical method by verifying if the observed decrease in price was a result of the drug pricing
policy or if it was a natural adjustment of prices by the economy of scale, since, as the studies presented
in table 2 show, the SUS procurement increased in terms of quantity of medication.
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