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Irregular active pharmaceutical inputs in Brazil:
descriptive analysis from 2011 to 2019

Insumos farmacéuticos ativos irregulares no Brasil: analise descritiva
de 2011 a 2019

ABSTRACT

Introduction: The active pharmaceutical ingredients (API) correspond to the pharmacological
part of the medication and the demand for these products has generated great profits for the
Karina Aparecida Resende pharmacochemical industries. As such products are an essential part of the drug production
chain, API are subject to inspection by the Brazilian National Health Surveillance Agency
(Anvisa) in Brazil. Objective: To perform a descriptive analysis of the APIs withdrawn from
the Brazilian market between 2011 and 2019, through the Anvisa website in the subsection
“irregular products”. Method: Results were obtained from variables called: manufactures,
motivations, products and inspection actions. The results were presented as absolute or
relative frequencies, and thus the descriptive profile of the irregular inputs was drawn. Results:
The majority (80.0%) of the companies with withdrawn APIs are of international origin, with
India and China being the predominant countries. The frequency of inspections carried out
by Anvisa in the companies showcased strong correlation with amount of inputs withdraw
from the market (r = 0.89). The main motivations for withdraw API are the deficiency in Good
Manufacturing Practices (GMP), absence of registration and contamination by nitrosamines.
Of the 95 irregular inputs evaluated, antimicrobials and antihypertensives (antagonists of
angiontensin Il) had the greatest frequency of withdrawals. Conclusions: Anvisa is in line with
the quality standards of other international regulatory agencies and has effectively fulfilled
its institutional aim of guaranteeing and promoting the health of the Brazilian population with
regard to the inspection of APl used in the production of medicines.

Nubia Naiara Pinto

René Oliveira do Couto*

KEYWORDS: Good Manufacturing Practices; Quality Management; Drug Recalls; Health
Surveillance

RESUMO

Introducéo: Os insumos farmacéuticos ativos (API) correspondem a parte farmacologica do
medicamento e a demanda por esses produtos tem gerado grandes lucros para as indUstrias
farmoquimicas. Por fazerem parte essencial da cadeia produtiva de medicamentos, os API
estdo sujeitos a fiscalizacdo pela Agéncia Nacional de Vigilancia Sanitaria (Anvisa) no Brasil.
Objetivo: Realizar analise descritiva dos API recolhidos no Brasil entre 2011 e 2019, por
meio do website da Anvisa na subsecao de “produtos irregulares”. Método: Foram obtidos
resultados de variaveis denominadas: empresas, motivos, produtos e acdes fiscalizadoras. Os
resultados foram apresentados como frequéncias absoluta ou relativa e, dessa forma, tracou-
se o perfil descritivo dos insumos irregulares. Resultados: A maioria (80,0%) das empresas
com AP recolhidos é de origem internacional, sendo india e China os paises predominantes. A
frequéncia de inspecdes realizadas pela Anvisa nas empresas apresentou forte correlagcdo com
a quantidade de insumos apreendidos (r = 0,89). As principais motivacdes de recolhimento

Universidade Federal de Sao de APl sdo a deficiéncia nas Boas Praticas de Fabricacdo (BPF), auséncia de registro e
Joao del-Rei (UFSJ), Divindpolis, contaminacao por nitrosaminas. Dos 95 insumos irregulares avaliados, os antimicrobianos e
MG, Brasil os anti-hipertensivos (antagonistas de angiontensina Il) apresentaram as maiores frequéncias

de recolhimentos. Conclusdes: A Anvisa esta alinhada aos padroes de qualidade de outras
agéncias regulatorias internacionais e tem cumprido com eficiéncia seu objetivo institucional

* E-mail: rocouto@ufsj.edu.br de garantir e promover a satde da populagéo brasileira no que concerne a fiscalizacdo de API
utilizados na producao de medicamentos.
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INTRODUCTION

Pharmaceutical forms are the result of the manipulation of the
so-called active pharmaceutical ingredients (API) and of pharmaceu-
tical adjuvants, also called inert or non-active ingredients"2. APIs
are chemical substances that have pharmacological properties for
medicinal purposes®. Worldwide consumption of these inputs in 2016
reached US $ 144 billion*. In Brazil, the market for API has shown
to be quite heated, so that between 2017 and 2018 there was an
increase of US $ 1.4 billion in financial transactions in this sector®.

APIs represent the beginning of the pharmaceutical industry’s
production chain and, in order for them to be commercialized,
it is necessary for manufacturers to meet quality standards?. The
Brazilian National Health Surveillance Agency (Anvisa) is the body
responsible for sanitary control and for regulating the sale of API
in Brazil>. This inspection must be strict to ensure that the API
used meet the established quality, safety, and efficacy standards,
for example, detection of toxic impurities, physical-chemical con-
tent analysis, characterization of polymorphs, etc.®

To achieve the required quality, Anvisa provides producers with the
Good Manufacturing Practices (GMP) tool. GMP are a set of rules
aimed at guiding the production of pharmaceutical inputs and prod-
ucts with adequate quality standards’. These rules must be com-
plied with at all stages of production to ensure efficiency and safety
for users, as well as credibility and competitiveness for companies®.
For that, the APl must be registered before being manufactured
and, afterwards, be submitted to registration and inspection®°.

Inputs that present a quality deviation from Anvisa, such as
a deficiency in GMP, must be withdrawn from the market®. In
addition, if the inappropriate input is sold in medicines, they
must still be withdrawn from the market in accordance with Law
No. 6,360, promulgated on September 23, 1976. The withdrawal
can be voluntary, coming from the manufacturing company, or
it can occur if the inspection agency finds an abnormality of the
input during the inspection'.

After withdrawing the product, Anvisa makes available on its
website, in the subsection “irregular products”, the information
regarding the process of confiscation of the irregular input'.
Although it is a topic of interest in the context of public health
promotion in our country, there is no scientific work to date to
analyze the reasons that lead to the withdrawal of APl in the
Brazilian pharmaceutical market.

Motivated by this technical need and aiming to broaden the
debate about the relevance of Anvisa’s performance and its
institutional role in promoting the protection of the population’s
health, the objective of this study was to synthesize and descrip-
tively evaluate the information from the withdrawal of APl in
Brazil between 2011 and 2019.

METHOD

This is a descriptive study carried out in four stages: i) search
for information; ii) data collection; iii) data organization and
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analysis; and iv) discussion and dissemination of results. The
information about APl withdrawn in Brazil was collected from
the electronic site'? made available free of charge by Anvisa, as
follows: in the “Action” field, the item “Inspection and Moni-
toring” was selected, in the then the item “Consultations and
Services” and the sub-item “Irregular products”.

All inspection actions (i.e., seizure and destruction, with-
drawal, interdiction, suspension, prohibition, and alterations)
of falsified and irregular pharmaceutical supplies notified
between January 1, 2011 and December 31, 2019 were selected
and included in the research. Food, sanitizing agents, medi-
cines, cosmetics, and health products on the website were
excluded from the research.

Data were collected regarding: number of the specific resolu-
tion; publication date; product; batch; company; manufacturing
date; validity; inspection action; observation and motivation.
Then, all data were organized, coded and double checked in an
electronic spreadsheet. The variables company, reason, product,
and inspection action were analyzed as described below:

1. Companies: the first stage determined the total number of
companies that presented irregular APIs. Subsequently, the
frequency that each company was cited over the course of
9 years (2011-2019) was assessed. Subsequently, the number
of companies that are of international and national origin
was added, in order to identify which countries have compa-
nies with withdrawn APIs.

2. Reason: the total number of reasons presented as justifi-
cation for classifying the inputs as inadequate was deter-
mined. Consecutively, each reason was analyzed as to the
number of occurrences in which it was mentioned, highli-
ghting the main reasons that could cause the material to
be withdrawn.

3. Product: how many types of inputs were counted, were
confiscated, and those described as: “all inputs”. Then, the
occurrence that each category of input was mentioned was
evaluated, thus obtaining the most prevalent types of API.
Finally, the overview of the quantity and types of inputs
cited per year was elaborated.

4. Inspection action: the total number of inspection actions
carried out in the analyzed period was computed and, soon
after, it became evident which actions were most commonly
applied. Among the actions, the revocation was analyzed
individually, in order to determine how many were classified
as satisfactory and unsatisfactory.

For the summary, analysis, and interpretation of the data
obtained, these were described in the form of absolute and rel-
ative frequency (%) and presented in tables and pie charts and
vertical bars. Also, to determine the interdependence between
the annual frequency of inspections and the quantity of prod-
ucts withdrawn, correlation analyzes and linear regression were

Vigil. sanit. debate 2021;9(1):61-70 | 62



PR

conducted using the least squares technique, considering a 95%
confidence interval. The result was expressed using Pearson’s
correlation coefficient (r).

Then, the results were discussed in the light of national res-
olutions and studies found in the literature. The methodologi-
cal path of this research was supported by the National Law on
Access to Information (Law No. 12,527, of December 18, 2011)"
and by Resolution No. 510, of April 7, 2016, of the National
Health Council™.

RESULTS AND DISCUSSION

Companies

Table 1 shows the total number of companies accounted for and
identified in Anvisa’s inspection records between 2011 and 2019.
Of these, 24 were mentioned once, corresponding to 33.8% of
the total. Therefore, 66.2% (47) of the companies were repeat
offenders, that is, they presented more than one notification.
This highlights the frequent occurrence of irregularities and, as
a consequence, systematic weaknesses in the quality policy of
these manufacturers.

Previous studies on irregular APIs are scarce, especially with
regard to the variables analyzed in this study. The high identi-
fication margin reaffirms the efficiency in gathering information
during inspections and Anvisa’s transparency with the Brazilian
public. As shown in Table 1 and taking into account the period
of analysis of the study, only once all the companies produc-
ing somatomedin C (IGF-1) were notified together. The literature
shows that in 2015, somatomedin C (IGF-1) was withdrawn from
the market, thus Anvisa requested that all companies suspend
the production of this API. This measure became necessary since
this input did not present an evaluation of therapeutic efficacy
and, consequently, Anvisa’s approval for commercialization'.

It is known that, with the implementation of RDC No. 30, of May
15, 2008, all APIs must be registered to allow the identification
of manufacturers and the traceability of the inputs sold in Brazil.
Some companies may not have been registered and, therefore, it
was not possible to disclose the manufacturer’s identification on
the Anvisa portal (Table 1).

Table 1. Absolute and relative values of the companies identified and
not identified by the National Health Surveillance Agency between 2011
and 2019.

o Absolute Relative
P frequency frequency (%)

Not described on the Anvisa

. 5 6.5
portal
All companies** 1 1.3
Identified 71 92.2
Total 77 100.0

Source: Anvisa electronic portal, 2020.

* The term refers to those described by Anvisa as “unknown” or “does
not apply”.

** All manufacturers of somatomedin C (IGF-1) had production suspended.
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Among the recognized companies, 57 are of foreign origin and
14 are national. The countries that had the highest prevalence
of warned companies were: India (31), China (19), and Brazil
(14). Figure 1 shows the relative frequencies of the nation-
alities of these companies. Studies have shown that over the
past decade, 90% of the APIs used in Brazil came from imports,
with the majority being of Asian origin®'’. The predominance
of these Asian countries can be attributed to less stringent
labor legislation, in addition to measures to encourage exports
and, often, less suitability for GMP and for offering products at
reduced prices'®".

In 2012, the American regulatory agency Food and Drug Admin-
istration (FDA) intensified the rigor of inspections at API produc-
ers'®1°, Anvisa, in line with FDA, also implemented greater rigor
in the pharmochemical sector®. Also in 2012, it inspected 17 Chi-
nese companies, of which eight (47.0%) were disapproved for
sanitary disqualification™.

Figure 2 shows the Brazilian states that presented warned com-
panies, highlighting Sao Paulo with six companies. This domi-
nance is related to the concentration of the Brazilian pharmo-
chemical pole in the Southeast region, with approximately 81.0%
of the industries producing inputs®. The city of Anapolis, located
in the state of Goias (Midwest region) is the second largest phar-
mochemical hub in Brazil?'.

APl withdrawal over the years

In the analyzed period, 95 inputs were withdrawn. Figure 3 shows
a gradual reduction in irregular inputs between the years 2011 to
2014. 2019 was the year with the highest withdrawal rate.

According to Figure 3, the year 2014 presented a drop of 80.0%
in the API notification in relation to the previous year. Although
exports in the country are not very significant, the pharmochem-
ical sector in 2014 raised US $ 561.4 million, lower than in 2013,

2.0%

M india

M china

] Mexico
[] Brazil

[] singapore

Source: Anvisa electronic portal, 2020.

Figure 1. Relative frequency of companies with active pharmaceutical
inputs withdrawn by the Brazilian National Health Surveillance Agency
between 2011 and 2019 depending on the manufacturer’s nationality.
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Figure 2. Relative frequency of companies with active pharmaceutical
inputs withdrawn by the Brazilian National Health Surveillance Agency
between 2011 and 2019 depending on the state of the manufacturer.

Number of withdrawn API

2011 2012 2013 2014 2015 2016 2017 2018 2019

Years

Source: Anvisa electronic portal, 2020.

Figure 3. Absolute frequency of withdrawal of active pharmaceutical
inputs between 2011 and 2019 in Brazil.

when the profit was US $ 642.6 million®. This represents a drop of
12.7%, which can be attributed to the lower production of inputs
suitable or not for consumption.

In 2015, 12 APl were withdrawn more than in the previous year.
This increase may be related to the greater number of inspec-
tions in pharmochemical industries, which allowed the detection
of a greater amount of irregular APIs. In the reports made avail-
able by Anvisa, it was observed that, in 2015, 63 companies were
inspected, while in 2014 there were 34 companies?»2.

The increase in 2015 can also be associated with the Nor-
mative Instruction (NI) No. 3, of June 3, 2013%, which has
2014 as the deadline for making the registration petition
new inputs. Some companies may not have adapted to the
legislation in a timely manner, which resulted in the with-
drawal of inputs that were manufactured in disagreement
with the legislation in 2015. Another factor that may explain
this withdrawal volume is the non-compliance with RDC No.
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69, of December 8, 20147, which provides for the specific
GMP regulation for API.

In the years 2016 and 2017, imports of pharmaceuticals and
medicines decreased to US $ 8.4 billion and, in 2018, that value
reached US $ 9.8 billion®. The increase in imports suggests that
greater quantities of inputs were manufactured by our trading
partners, which may be associated with production with quality
deviations for the reasons already listed and culminated in the
increase in APl withdrawn in 2018 (Figure 3).

It was estimated a 10% growth in the global pharmaceutical
market in 2019, being considered the year of greatest growth in
relation to the last five years?. In parallel to this favorable eco-
nomic scenario, there was an increase in the number of inspec-
tions by Anvisa in companies in the pharmaceutical industry.
In 2018 and 2019, 52 and 61 inspections were observed, respec-
tively?®?, In addition, aiming to increase the rigor and effec-
tiveness of its actions, through public consultation (PC) No. 688,
of August 12, 2019, Anvisa has discussed new GMP certification
criteria for international establishments that manufacture IFA%.
Taken together, these factors may be the cause of the significant
increase in APl withdrawal in 2019.

Considering the results obtained for the years 2014, 2015, 2018,
and 2019, a strong linear correlation (r = 0.89) was determined
between the number of inspections carried out by Anvisa and
the number of products withdrawn from the market, that is,
the greater the number of companies inspected, the greater the
number of irregular products identified.

Irregular inputs profile

The therapeutic API classes withdrawn by Anvisa between 2011
and 2019 in Brazil are shown in Table 2. 81 (85.3%) inputs were
identified and 14 (14.7%) were not identified by their respec-
tive names. In these cases, Anvisa described the unidentified
APIs as “all inputs”. Of the antimicrobial inputs, 17 cephalo-
sporins, three penicillins, four lycosamines, one quinolone, and
nine rifampicins were counted. The withdrawn antihypertensive
drugs are represented only by the class of angiotensin receptor
antagonists, with 11 valsartans, five losartans and one ibersatan.
Among anticonvulsants, phenytoin was mentioned four times,
once carbamazepine. The H, receptor antagonists corresponded
only to ranitidine. The antivirals corresponded to two lami-
vudines and two acyclovir, totaling four inputs.

The high occurrence of antimicrobial withdrawal, in addition to
the clinical demand, can also be attributed to NI n° 3/2013%.
This regulation declares the mandatory registration of ten more
inputs, most of which belong to the class of antimicrobials and
with a maximum term of petition until 2014. Another factor to
be considered is NI No. 35, August 21, 20197, related to GMP of
sterile drugs, since six cephalosporins were withdrawn for being
in disagreement with this regulation.

Antihypertensive drugs were the second most cited class. It is
known that the demographic transition causes growth of cardio-
vascular diseases, therefore, the demand for antihypertensive
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Table 2. Main therapeutic classes of active pharmaceutical ingredients
withdrawn by the Brazilian National Health Surveillance Agency between
2011 and 2019 in Brazil.

Pinto NN et al. Irregular pharmaceutical inputs in Brazil

Table 3. Main reasons for the withdrawal of active pharmaceutical
ingredients with quality considered unsatisfactory in Brazil between 2011
and 2019 according to the Brazilian National Health Surveillance Agency.

Therapeutic class fAbsolute Relative
requency frequency (%)

Antimicrobials 34 35.8
Antihypertensive drugs 17 17.9
Anticonvulsants 5 5.3

H, receptor antagonists 5 5.3
Antivirals 4 4.2
Other classes 30 31.5
Total 95 100.0

Source: Anvisa electronic portal, 2020.

API has increased considerably*’. The sale of medicines for car-
diovascular diseases led the market in Brazil in 2016, when the
revenues of pharmaceutical companies with the sale of these
products reached R $ 5.7 billion®'.

Inspection agencies such as the FDA and the European Direc-
torate for the Quality of Medicines & HealthCare (EDQM) have
withdrawn from the antihypertensive market because they find
the presence of carcinogenic nitrosamines, mainly in samples of
valsartan®. In view of the great occurrence of contamination in
angiotensin |l receptor antagonists, Anvisa decreed RDC No. 283,
of May 17, 2019 to ensure the control of nitrosamines in inputs
marketed in Brazil.

In 2019, contamination by nitrosamines was significant in the
ranitidine input. Anvisa, when monitoring the contamination of
new inputs, has recommended for information note that all man-
ufacturers review the synthetic route of the APl and carry out
tests that detect the presence of this type of impurity3.

Anticonvulsants are used for psychiatric comorbidities, espe-
cially epilepsies. It is estimated that epilepsies reach between
0.5 and 1.0% of the population®. Although used on a smaller scale
than the therapeutic classes mentioned above, these drugs are
manufactured regularly, due to continuous use by the consumer.
The most common causes that culminated in anticonvulsant
withdrawals were the absence of a Good Manufacturing Practices
Certificate (CBPF) by manufacturers or irregularities in GMP'.

Reasons for withdrawal

The main reasons for the withdrawal of APl by Anvisa from
2011 to 2019 in Brazil are shown in Table 3. Of the 68 reasons
found, 60 (88.2%) were repeated and eight (11.3%) were men-
tioned only once. Non-compliance with GMP is the main reason
for withdrawing API, followed by the identification of potentially
toxic impurities. A study looked at 255 Anvisa inspection reports
of drug-producing companies between 2015 and 2016. Of these,
12.5% were considered unsatisfactory due to non-compliance with
GMP3¢. These precedents corroborate the results presented here.

During the inspection process, poor stability studies, inadequate
API quality controls, and unsatisfactory production reports are

http://www.visaemdebate.incgs.fiocruz.br/

Absolute Relative
Reasons frequency

frequency %)
Non-compliance with GMP 19 27.9
Failure to comply with Anvisa’s regulatory 10 14.7

requirements or no registration

Suspension of the certificate of suitability
by the European Directorate for the 10 14.7
Quality of Medicines & HealthCare

Impurities - nitrosamines 13 19.1
Other reasons 16 23.6
Total 68 100.0

Source: Anvisa electronic portal, 2020.
GMP: Good Manufacturing Practices; Anvisa: Brazilian National Health
Surveillance Agency.

the main causes for making CBPF admission unfeasible. Normally,
when Anvisa finds deficiencies considered to be less critical and
amenable to resolution, such as slight deviations in GMP, the
company is given 120 days to repair the irregularities. However,
if a total of six deficiencies considered serious are found, the
CBPF is immediately rejected.

Registration allows for greater tracking of input and sanitary
control, so it is mandatory to register APIs with Anvisa®¥’. The
implantation of the records started with NI No. 15, of May 26,
2009%, and, later, with NI No. 3/2013%, and both define dead-
lines for registering priority inputs. There are reports that
28.6% of the inspected pharmaceutical industries have some
non-compliance with the documentation, including, mainly,
the registry3.

Anvisa adopts high rigor regarding the regulatory practices for
pharmaceutical products, among which the API registration, the
quality control of the inputs, the stability study, the detection
of impurities, and the complete production report are notewor-
thy?436, In addition, the agency requires the API Forced Degrada-
tion Study (FDS), which is essential for granting the registration
of the final product, that is, the medication. FDS’s objective is to
minimize health risk by contributing to guaranteeing the quality,
safety, and efficacy of products®4!, Thus, the literature shows
that Anvisa reported, during inspections, a greater number of
unsatisfactory results for the drug market than other regulatory
authorities, such as the European Medicines Agency (EMA)3*.

Nitrosamines are synthesized from nitrous acid, giving rise to
secondary and tertiary amines, due to the variety of amines
contained in the raw materials. The presence of this agent is
common to occur after long periods of storage, leading to con-
tamination of the input®. In the evaluated records, ten cases of
identification of N-nitrosodimethylamine (NDMA) and two cases
of N-nitrosodiethylamine (NDEA) were reported, which have
potential carcinogens when consumed in the long term.

It is estimated that one in every six thousand people who use
nitrosamine-contaminated medicine daily and continuously for
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five years may develop cancer, mainly liver®. In this context,
Anvisa together with the FDA and EMA have instructed to carry
out quantification tests, in addition to recommending a reas-
sessment of the synthetic routes of all inputs that belong to the
production of the industry34.

Inspection actions by Anvisa

There was a total of 187 inspection actions distributed in 17 cat-
egories. The years with the highest number of shares were 2019
and 2018, followed by 2013, as shown in Figure 4.

The inspection actions that showed greater frequency over nine
years were: suspension of imports and suspension of use. One
of the ones with the lowest occurrence was the suspension of
exports (Table 4).

Inspection actions are sanitary measures that aim to prevent
the population from using drugs that pose health risks, guar-
anteed by Law No. 6,437, of August 20, 19774. Companies
with inconsistent regulations are subject to the application
of tax actions. In general, preventive actions are classified as
suspension, which are adopted until the company settles the
pending matters. However, in cases of serious irregularities,
such as illegal products, Anvisa can apply corrective actions

Inspection actions

2011 2012 2013 2014 2015 2016 2017 2018 2019

Years

Source: Anvisa electronic portal, 2020.

Figure 4. Absolute frequency of inspection actions by the Brazilian
National Health Surveillance Agency between 2011 and 2019 in Brazil.

Table 4. Absolute and relative frequencies of the main inspection actions
for active pharmaceutical ingredients carried out by the Brazilian
National Health Surveillance Agency between 2011 and 2019 in Brazil.

Inspection action Absolute Relative
frequency frequency (%)

Import suspension 50 26.7

Use suspension 35 18.7
Distribution suspension 33 17.7
Export suspension 1 0.5
Other actions 68 36.4
Total 187 100.0

Source: Anvisa electronic portal, 2020.

http://www.visaemdebate.incqgs.fiocruz.br/

Pinto NN et al. Irregular pharmaceutical inputs in Brazil

that include seizure and destruction, prohibiting: distribution,
trade, use, or disclosure®.

Among the actions, the import suspension is the most recurrent
(26.5%), which is understandable, since most of the APIs used in
Brazil are of foreign origin“. On the other hand, the suspension
of exports occurred only once (0.7%), which can be explained by
the low production of pharmochemicals in Brazil.

In general, it was observed that the year with the highest num-
ber of companies warned was also the year with the highest
number of tax actions cited. In 2019, 16 companies were noti-
fied. In 2018, there were 14 companies and 12 companies in
2013. The year 2019, despite presenting two companies more
than 2018, presented twice as many shares, which may rep-
resent greater rigor. The manufacture of APl has increasingly
attracted the attention of regulatory agencies, being the sub-
ject of discussion in public consultations on GMP and the qual-
ification of supplier?,

Eleven revocations were identified, eight of which were satisfac-
tory, as they adequately meet the requirements of Anvisa and,
in two, no information was found regarding their respective clas-
sifications, as shown in Figure 5. In 2016, the highest number of
revocations was verified, that is, four (36.0%). In 2014 and 2019,
there were no revocations. On the other hand, a revocation was
observed for each remaining year.

Revocation is a process that allows the annulment of the tax
action as long as the company rectifies the nonconformities noti-
fied by Anvisa. Although the majority of the revocations were
satisfactory, only 11 (14.3%) of the total of 77 companies warned
went through the revocation process. The data suggest that most
companies have not undergone a new inspection to verify read-
justment to regulation.

The year 2016 was highlighted in terms of the number of revo-
cation actions, around 36.0%. However, no technical/scientific
basis was found to justify the predominance in that year. On the

. Satisfactory
B unsatisfactory
[ Unclassified

Source: Anvisa electronic portal, 2020.

Figure 5. Relative frequency of revocations related to the withdrawal of
active pharmaceutical inputs presented by the Brazilian National Health
Surveillance Agency in the years 2011 to 2019, in Brazil.
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other hand, the absence of revocation in 2014 can be associ-
ated with the low number of notified companies, that is, three.
In 2019, although there were the largest number of companies
warned, none of them were cited for the revocation action.

The present study has limitations related to the lack of infor-
mation or comparative studies related to inputs, with a pre-
dominance of studies on medicines. The data show that the
predominance of irregular APIs occurs due to non-conformities
in the GMP. However, in most cases, Anvisa does not indicate
which specific item(s) of the current legislation regarding GMP
were not complied with during the inspections. To fill this gap,
it would be opportune to make the inspection report fully avail-
able on Anvisa’s digital platform, as this information is rele-
vant and of public interest. Although the inspection actions
are mentioned, there is a lack of information regarding the
parameters used to implement certain actions, which limited
the discussion.

CONCLUSIONS

Most of the inputs present in Brazil were of foreign origin, since
the import in the pharmochemical sector is more evident and
there is a predominance of manufacturers located in China and
India. Most of the companies warned in this analysis were iden-
tified, which demonstrates transparency and efficiency on the
part of Anvisa.

REFERENCES

Pinto NN et al. Irregular pharmaceutical inputs in Brazil

The frequency of inspections was essential to detect irregu-
larities in production, since the greater number of inspections
influenced the amount of irregular APIs found. The therapeu-
tic classes with the greatest predominance of withdrawn inputs
were antimicrobials and antihypertensives.

The main reason for the withdrawal of API is the deficiency in
GMP. However, Anvisa did not publish which specific items of
current legislation the companies failed to comply with. On
the other hand, Anvisa has credibility in developing regulatory
standards, which are well illustrated. In addition, the inspection
actions adopted are in line with the standards of international
agencies such as FDA and EMA.

It is well known that Anvisa has been mobilizing itself to achieve
excellence in national health control, with emphasis on the
updating of resolutions, conducting debates in public consulta-
tions, and increasing the frequency and rigor of inspections in
the pharmochemical industries.

Due to its originality, it is expected that this study will contribute to
future publications and may serve as didactic material in the field
of quality management applied to the production of API. Further-
more, it is noteworthy that academic works such as this, including
teaching, research, and extension, contribute to the training of
pharmaceutical professionals with a critical and multidisciplinary
view, as well as to the empowerment of the population regarding
the quality of API used in the manufacture of medicines in Brazil.

1. Silva CCP. Caracterizacdo de estado sélido de insumos
farmacéuticos ativos: clorpropamida, nevirapina e
dietilcarbamazepina [dissertacao]. Sao Carlos:
Universidade de Sao Paulo; 2010.

2. Agéncia Nacional de Vigilancia Sanitaria - Anvisa. Insumos
farmacéuticos. Rev Saude Publica. 2006;40(2):359-60.
https://doi.org/10.1590/50034-89102006000200027

3. Pontes AT, Xavier LS, Futuro DO, Peixoto JAS. Uma reflexao
da qualidade dos insumos farmacéuticos presentes
no mercado brasileiro e seu impacto na producao de
medicamentos. In: Anais do 29° Encontro Nacional de
Engenharia de Producao; Salvador, Brasil. Rio de Janeiro:
Associacao Brasileira de Engenharia de Producao;
2009[acesso 16 fev 2019]. Disponivel em: http://webcache.
googleusercontent.com/search?q=cache:xJxqF__
LmC4J:www.abepro.org.br/biblioteca/enegep2009_tn_
stp_091_621_13065.pdf+&cd=1&hl=pt-BR&ct=clnk&gl=br

4. Mitidieri TL, Pimentel VP, Braga CA, Pieroni JP. Ha
espacos competitivos para a indUstria farmoquimica
brasileira? Reflexdes e propostas para politicas publicas.
BNDES Setor 41. 16 abr 2015[acesso 3 fev 2019].
Disponivel em: https://web.bndes.gov.br/bib/jspui/
bitstream/1408/4286/1/BS%2041%20H%c3%a1%20
espa%c3%a7osk20competitivos%20para%20a%20
ind%c3%bastria%20farmoqu¥%c3%admica_P.pdf

http://www.visaemdebate.incgs.fiocruz.br/

5. Associacao Brasileira da IndUstria de Insumo
Farmacéutico - Abiquif. Cadeia produtiva farmoquimica-
farmacéutica: retomada das exportacoes perde folego.
Sao Paulo: Associacao Brasileira da Industria de Insumo
Farmacéutico; 2019[acesso 15 abr 2019]. Disponivel em:
http://abiquifi.org.br/mercado

6. Agéncia Nacional de Vigilancia Sanitaria - Anvisa.
Resolucao RDC N° 359, de 27 de marco de 2020. Institui
o dossié de insumo farmacéutico ativo (DIFA) e a carta
de adequacéo de dossié de insumo farmacéutico ativo
(Cadifa). Diario Oficial Unido. 1 abr 2020.

7. Agéncia Nacional de Vigilancia Sanitaria - Anvisa. Resolucao
RDC N° 69, de 8 de dezembro de 2014. Dispde sobre as boas
praticas de fabricacao de insumos farmacéuticos ativos.
Diario Oficial Unido. 9 ago 2014.

8. Abdellah A, Noordin MI, Ismail WAW. Importance
and globalization status of good manufacturing
practice (GMP) requirements for pharmaceutical
excipients. Saud Phar J. 2015;23(1):9-13.
https://doi.org/10.1016/j.jsps.2013.06.003

9. Agéncia Nacional de Vigilancia Sanitaria - Anvisa.
Resolucao RDC N° 57, de 17 de novembro de 2009.
Dispde sobre o registro de insumos farmacéuticos
ativos (API) e da outras providéncias. Diario Oficial Unido.
18 nov 2009.

Vigil. sanit. debate 2021;9(1):61-70 | 67



s?

10.

11.

12.

13.

14.

15.

16.

17.

18.

Agéncia Nacional de Vigilancia Sanitaria - Anvisa.
Resolucao RDC N° 45, de 9 de agosto de 2012. Dispoe
sobre a realizacao de estudos de estabilidade de insumos
farmacéuticos ativos. Diario Oficial Unido. 10 ago 2012.

Macedo |, Reis S, Garrafa V. Vigilancia sanitaria:
recolhimento de medicamentos na legislacao brasileira. Rev
Bio. 2010;18(3):623-35.

Agéncia Nacional de Vigilancia Sanitaria - Anvisa. Produtos
irregulares. Brasilia: Agéncia Nacional de Vigilancia
Sanitaria; 2020[acesso 20 jun 2020]. Disponivel em:
http://portal.anvisa.gov.br/produtos-irregulares#/

Brasil. Lei N° 12.527, de 18 de novembro de 2011. Regula
0 acesso a informacoes previsto no inciso 33 do artigo 5,
no inciso 2 do paragrafo 3 do artigo 37 e no paragrafo 2 do
artigo 216 da constituicao federal; altera a lei no 8.112,
de 11 de dezembro de 1990; revoga a lei no 11.111, de 5
de maio de 2005, e dispositivos da lei no 8.159, de 8 de
janeiro de 1991; e da outras providéncias. Diario Oficial
Uniao. 19 nov 2011.

Ministério da Salide (BR). Resolucao N° 510, de 7 de abril

de 2016. Dispoe sobre as normas aplicaveis a pesquisas

em ciéncias humanas e sociais cujos procedimentos
metodologicos envolvam a utilizacdo de dados diretamente
obtidos com os participantes ou de informacoes
identificaveis ou que possam acarretar riscos maiores do
que os existentes na vida cotidiana, na forma definida nesta
resolucdo. Diario Oficial Unido. 24 maio 2016.

Ascom. Anvisa suspende a manipulacao do insumo
somatomedina C. Anvisa Medicamentos. 20 jan 2016[acesso
15 jun 2020]. Disponivel em: http://portal.anvisa.gov.
br/noticias/-/asset_publisher/FXrpx9qY7FbU/content/
anvisa-suspende-a-manipulacao-do-insumo-somatomed
inac/219201?inheritRedirect=false&redirect=http%3A%2
F%2Fportal.anvisa.gov.br¥%2Fnoticias%3Fp_p_id%3D101_
INSTANCE_FXrpx9qY7FbU%26p_p_Llifecycle%3D0%26p_p_
state%3Dnormal%26p_p_mode%3Dview%26p_p_col_
id%3Dcolumn-2%26p_p_col_count%3D1%26p_r_p_564233524_
tag%3Dsomatomedina%2B

Agéncia Nacional de Vigilancia Sanitaria - Anvisa. Resolucédo
RDC N° 30, de 15 de maio de 2008. Dispde sobre a
obrigatoriedade de todas as empresas estabelecidas no
pais, que exercam as atividades de fabricar, importar,
exportar, fracionar, armazenar, expedir e distribuir insumos
farmacéuticos ativos, cadastrarem junto a Anvisa todos

os insumos farmacéuticos ativos com os quais trabalham.
Diario Oficial Unido. 16 maio 2008.

Rodrigues PHA, Costa RDF, Kiss C. A evolucao recente
da indUstria farmacéutica brasileira nos limites da
subordinagao econdmica. Physis. 2018;28(1):1-22.
https://doi.org/10.1590/s0103-73312018280104

Mendes MB. Avaliacdo da dependéncia econdmica
relativa a importacao de insumos farmacéuticos ativos
para a producao de medicamentos antirretrovirais
pelos laboratorios farmacéuticos oficiais do Brasil
[monografia]. Rio de Janeiro: Fundacao Oswaldo

http://www.visaemdebate.incgs.fiocruz.br/

19.

20.

21.

22.

23.

24.

25.

26.

27.

Pinto NN et al. Irregular pharmaceutical inputs in Brazil

Cruz; 2013[acesso 16 jun 2020]. Disponivel em:
https://www.arca.fiocruz.br/handle/icict/11129

Arrepia DB. Registro de insumos farmacéuticos ativos:
impactos e reflexos sobre as indUstrias farmoquimica

e farmacéutica instaladas no pais [dissertacdo]. Rio de
Janeiro: Fundacao Oswaldo Cruz; 2013[acesso 16 jun 2020].
Disponivel em: https://www.arca.fiocruz.br/handle/
icict/11628

Costa JCS, Pagotto MC, Casas CNPR, Vargas MA, Barros

JC, Bermudez JAZ. Avaliacao do setor produtivo
farmacoquimico no Brasil: capacitacdo tecnologica

e produtiva. Rev Eletronica Comun Inf Inov Saude.
2014;8(4):443-630. https://doi.org/10.3395/reciis.v8i4.432

Elias CO, Cunha MF. Avaliacao de empresas
farmacoquimicas: um estudo de caso goiano sobre
percepcao de valor. Rev Adm UEG. 2015;6(2):60-71.

Agéncia Nacional de Vigilancia Sanitaria - Anvisa. Relatorio
do exercicio da gestao 2014. Brasilia: Agéncia Nacional de
Vigilancia Sanitaria; 2015[acesso 4 maio 2019]. Disponivel:
http://portal.anvisa.gov.br/documents/281258/308532/
Relat%25C3%25B3rio%2Bde%2BGest%25C3%25A30%2B2014.
pdf/9cdb3b74-43f4-435¢c-92d1- 221bfe003101

Agéncia Nacional de Vigilancia Sanitaria - Anvisa.

Relatorio do exercicio da gestdo 2015. Brasilia:

Agéncia Nacional de Vigilancia Sanitaria; 2016[acesso

4 maio 2019]. Disponivel: http://portal.anvisa.gov.br/
documents/33776/2941986/Relat%C3%B3rio+Gest%C3%A30+-
+Exerc%C3%ADcio+2015/3f68f524-6619-4ad1-9f0b-
1d93bb52d9eb

Agéncia Nacional de Vigilancia Sanitaria - Anvisa.
Instrucao normativa N° 3, de 3 de junho de 2013. Dispoe
sobre os prazos e o cronograma para a segunda etapa da
implantacao do registro de insumos farmacéuticos ativos
(API), definido na resolucao da diretoria colegiada N°

57, de 17 de novembro de 2009, ao quais as empresas
estabelecidas no pais que exercam as atividades de
fabricar ou importar insumos farmacéuticos ativos e os
medicamentos e seus intermediarios que os contenham
devem ajustar-se. Diario Oficial Unido. 4 jun 2013.

Revista Analytica Online. IndUstria farmacéutica segue
crescendo em ritmo acelerado. Interfarma Noticias.
24 abr 2020[acesso 16 jun 2020]. Disponivel em:
https://www.interfarma.org.br/noticias/2219

Agéncia Nacional de Vigilancia Sanitaria - Anvisa. Relatorio
de atividades 2018. Brasilia: Agéncia Nacional de Vigilancia
Sanitaria; 2019[acesso 16 jun 2020]. Disponivel em:
http://portal.anvisa.gov.br/documents/281258/2941545/
Relat%C3%B3rio+de+Gest%C3%A30+Anvisa+2018/08b
ada09-d3a3-47b7-80fb-ebe08f7fae3

Agéncia Nacional de Vigilancia Sanitaria - Anvisa.

Relatorio de atividades 2019. Brasilia: Agéncia

Nacional de Vigilancia Sanitaria; 2020[acesso 16 jun

2020]. Disponivel em: http://portal.anvisa.gov.br/
documents/281258/2941545/Relatorio+de+Gestao+Anvisa+2
019/9a19aaa7-96ae-42fd-93d3-9d9c065271ee

Vigil. sanit. debate 2021;9(1):61-70 | 68



s?

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Agéncia Nacional de Vigilancia Sanitaria - Anvisa.

Consulta publica N° 688, de 12 agosto de 2019. Critérios
para certificacao de boas praticas de fabricagao para
estabelecimentos internacionais fabricantes de insumos
farmacéuticos ativos. Diario Oficial da Unido. 15 ago 2019.

Agéncia Nacional de Vigilancia Sanitaria - Anvisa. Instrucéo
normativa N° 35, de 21 de agosto de 2019. Dispoe

sobre as boas praticas de fabricacdo complementares a
medicamentos estéreis. Diario Oficial Unido. 21 ago 2019.

Massa KHC, Antunes JLF, Lebrao ML, Duarte YAO,
Chiavegatto Filho ADP. Fatores associados ao uso de anti-
hipertensivos em idosos. Rev Saude Publica. 2016;50:1-11.
https://doi.org/10.1590/s1518-8787.2016050006458

Agéncia Nacional de Vigilancia Sanitaria - Anvisa.

Anuario estatistico. medicamento para o coragao esta
entre os mais vendidos. Brasilia: Agéncia Nacional

de Vigilancia Sanitaria; 2017[acesso 17 jun 2020].
Disponivel em: http://portal.anvisa.gov.br/noticias/-/
asset_publisher/FXrpx9qY7FbU/content/medicamento-
para-o-coracao-esta-entre-os-mais-vendidos/219201/pop_
up?inheritRedirect=false&redirect=http%3A%2F%2Fportal.
anvisa.gov.br%2Fnoticias%3Fp_p_id%3D101_INSTANCE_
FXrpx9qY7FbU%26p_p_lifecycle%3D0%26p_p_state%3Dpop_
up%26p_p_mode%3Dview%26p_r_p_564233524_
tag%3Danu%25C3%25A1rio%2Bestat%25C3%25ADstico

Secretaria de Salud del Atlantico. Boletin de informacion
de medicamentos del Atlantico. Barranquila: Secretaria de
Salud del Atlantico; 2018[acesso 4 abr 2019]. Disponivel
em: http://www.atlantico.gov.co/images/stories/salud/
farmaco_vigilancia/BIMA_V6_2_20 18.pdf

Agéncia Nacional de Vigilancia Sanitaria - Anvisa.
Resolucao RDC N° 283, de 17 de maio de 2019.

Dispoe sobre investigacao, controle e eliminacao

de nitrosaminas potencialmente carcinogénicas em
antagonistas de receptor de angiotensina Il. Diario Oficial
Unido. 25 maio 2019.

Agéncia Nacional de Vigilancia Sanitaria - Anvisa.

Anvisa recomenda controle de nitrosaminas por parte

dos fabricantes de medicamentos. Brasilia: Agéncia
Nacional de Vigilancia Sanitaria; 2020[acesso 18 jun

2020]. Disponivel em: http://portal.anvisa.gov.br/
documents/2857848/5680794/Nota+informativa+-
+Nitrosaminas.pdf/fb31c36a-d205-4613-bef9-668eb7f19538

Maranhao MVM, Gomes EA, Carvalho PED. Epilepsia
y anestesia. Rev Bras Anestesiol. 2011;61(2):242-54.
https://doi.org/10.1590/50034-70942011000200013

Geyer ARC, Sousa VD, Silveira D. Quality of medicines:
deficiencies found by brazilian health regulatory
agency (Anvisa) on good manufacturing practices
international inspections. PLoS One. 2018;13(8):1-17.
https://doi.org/10.1371/journal.pone.0202084

Braga SL. Andlise critica do abastecimento de
insumos farmacéuticos importados sob vigilancia
sanitaria [dissertacao]. Niteroi: Universidade Federal
Fluminense; 2017[acesso 16 jun 2020]. Disponivel:

http://www.visaemdebate.incgs.fiocruz.br/

38.

39.

40.

1.

42.

43.

44,

Pinto NN et al. Irregular pharmaceutical inputs in Brazil

https://app.uff.br/riuff/bitstream/1/5967/1/
STEF%C3%82NIA%20LEIRIAS%20BRAGA. pdf

Agéncia Nacional de Vigilancia Sanitaria - Anvisa.
Instrucao normativa N° 15, de 17 de novembro de 2009.
Dispde sobre os prazos, o cronograma e as priorizacoes
para a primeira etapa da implantacao do registro de
insumos farmacéuticos ativos (API), definido na resolucao
da diretoria colegiada N° 57, de 17 de novembro de 2009,
ao qual as empresas estabelecidas no pais que exercam as
atividades de fabricar ou importar insumos farmacéuticos
ativos devem ajustar-se. Diario Oficial Unido. 18 nov 2009.

Agéncia Nacional de Vigilancia Sanitaria - Anvisa.

Resolucao RDC N° 53, de 4 de dezembro de 2015.
Estabelece parametros para a notificacao, identificacao e
qualificacao de produtos de degradacao em medicamentos
com substancias ativas sintéticas e semissintéticas,
classificados como novos, genéricos e similares, e da outras
providéncias. Diario Oficial Unido. 8 dez 2015.

Agéncia Nacional de Vigilancia Sanitaria - Anvisa.

Guia para obtencao do perfil de degradacao, e
identificacao e qualificacao de produtos de degradacao
em medicamentos. Brasilia: Agéncia Nacional de Vigilancia
Sanitaria; 2015[acesso 30 jul 2020]. Disponivel em:
http://portal.anvisa.gov.br/documents/10181/2738062/
Perfil+e+produtos+de+degrada%C3%A7%C3%A30+em+
medicamentos.pdf/c18a4857-9a5c-4292-a1bf-
07af6écad6902?version=1.0

Agéncia Nacional de Vigilancia Sanitaria - Anvisa.

Resolucao RDC N° 171, de 22 de agosto de 2017.

Revisa a aplicabilidade da resolucao da diretoria

colegiada N° 53, de 4 de dezembro de 2015, para alteragoes
pos-registro e os prazos desta resolucdo para produtos

ja registrados. Diario Oficial Unido. 24 ago 2017[acesso
2020 jul 28]. Disponivel em: http://www.in.gov.br/
materia//asset_publisher/KujrwOTZC2Mb/content/
id/19254973/do1-2017-08-24-resolucao-rdc-n-171-de-22-de-
agosto-de-2017-19254925

Galetta A, Schawarz C. Desarollo y validacion de metologia
analitica para la cuantificacion simultanea de NDMA 'y
NDEA em compuestos sartanes. Montevideo: Megalab;
2019[acesso 18 jun 2020]. Disponivel em: https://d11.
com.uy/web/megalabs/plantilla-modelo-01/wp-content/
uploads/2019/10/Validaci%C3%B3n-NDMA-y-NDEA-
AGENCIA.pdf

Sociedade Brasileira de Hipertensao - SBH.

Esclarecimento quanto a presenca de impurezas em
medicamentos para hipertensao arterial. Noticias.

1 ago 2019[acesso 18 jun 2020]. Disponivel em:
https://www.sbh.org.br/arquivos/noticias/esclarecimento-
quanto-a-presenca-de-impurezas-em-medicamentos-para-
hipertensao-arterial/

Brasil. Lei N° 6.437, de 20 de agosto de 1977. Configura
infracoes a legislacdo sanitaria federal, estabelece as
sancoes respectivas, e da outras providéncias. Diario Oficial
Unido. 21 ago 1977.

Vigil. sanit. debate 2021;9(1):61-70 | 69


http://www.atlantico.gov.co/images/stories/salud/farmaco_vigilancia/BIMA_V6_2_20
http://www.atlantico.gov.co/images/stories/salud/farmaco_vigilancia/BIMA_V6_2_20

;QQ Pinto NN et al. Irregular pharmaceutical inputs in Brazil

45. Agéncia Nacional de Vigilancia Sanitaria - Anvisa. 46. Agéncia Nacional de Vigilancia Sanitaria - Anvisa.
Medicamentos. Brasilia: Agéncia Nacional de Vigilancia Consulta pUblica N° 689, de 12 agosto de 2019.
Sanitaria; 2019[acesso 22 abr 2019]. Disponivel em: http:// Proposta de diretrizes de qualificacao de
portal.anvisa.gov.br/resultado-de-busca?p_p_id=101&p_p_ fornecedores relacionados ao regulamento
lifecycle=0&p_p_state=maximized&p_p_mode=viewé&p_p_col_ técnico de boas praticas de distribuicao e
id=column-1&p_p_col_count=1&_101_struts_action=X%2Fasset_ fracionamento de insumos farmacéuticos,
publisher¥%2Fview_content&_101_assetEntryld=284126&_101_ aprovado pela resolucao da diretoria colegiada
type=content&_101_groupld=33864&_101_urlTitle=conheca-a- N° 204, de 14 de novembro de 2006. Diario Oficial
fiscalizacao-medidas-sanitarias&inheritRedirect=true Unido. 13 ago 2019.

Acknowledgment
To the Federal University of Sao Joao del-Rei (UFSJ), in Divindpolis, Minas Gerais, Brazil, for the structure provided, and to CAPES, for
the financial support (Code 001) granted to the Graduate Program in Pharmaceutical Sciences at UFSJ.

Financing
This work was carried out with the support of the Coordination for the Improvement of Higher Education Personnel-Brazil (CAPES) -
Financing Code 001.

Author’s Contributions
Pinto NN, Resende KA - Acquisition, analysis, data interpretation, and writing of the work. Couto RO - Conception, planning (study
design), and writing of the work. All authors approved the final version of the work.

Conflict of Interests
The authors inform that there is no potential conflict of interest with peers and institutions, politicians, or financial in this study.

Licenca CC BY-NC atribuicao nao comercial. With this license you may access, download, copy, print, share, reuse

@ ® @ and distribute the articles, provided that for non-commercial use and with the citation of the source, conferring the
proper credits of authorship and mention to Visa em Debate. In such cases, no permission is required by the authors

or publishers.

http://www.visaemdebate.incqgs.fiocruz.br/ Vigil. sanit. debate 2021;9(1):61-70 | 70



