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Problem contextualization:
What do we need to know about
antimicrobial resistance?

he development of antimicrobials has brought

several advances to human, animal and plant
health. These have been used in the treatment
and prevention of various diseases. However, the
effectiveness of these drugs is threatened due to
resistance acquired by bacteria.’

Antimicrobial resistance (AMR)] is one of the
biggest global health problems, it is estimated
that, in 2019, approximately 4.95 million
deaths were associated with resistant
bacterial infections. AMR was the third most
common cause of death in 2020, behind

only cancer and heart disease.? If nothing is

done, itis predicted that by 2050, AMR will
be responsible for the deaths of 10 million
people annually worldwide.®




AMR is the ability of all microorganisms (bacteria, viruses, fungi and
parasites) to adapt and become resistant to antimicrobials to which
they were previously susceptible. This is a natural and evolutionary
phenomenon of microorganisms, but it has been accelerated by the
excessive use of antimicrobials in human health, animal production
and agriculture.”* The increased use of these compounds creates a
favorable environment for microorganisms to develop resistance.>®

Connections between species in a shared environment facilitate the
spread of AMR, which can occur through contact between humans
and animals, through the consumption of foods of animal origin (meat,
milk, eggs), through the dumping of waste from human activities into
soil and water sources, and through air pollution.”®
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Regarding the consumption of animal products, studies
have shown the presence of similar resistance genes
between chickens and humans, demonstrating the
transmission of AMR between different species through the
animal production chain.”® Although the use of techniques
such as cooking, cooling and freezing food reduces the
risk of spreading AMR™"2 bacterial DNA is resistant to high
temperatures and possibly to human digestion, maintaining
the possibility of resistance genes being transferred to the
human bacterial flora.®

Despite the determination of safety measures such

as Maximum Residue Limits (MRLs) by governments

and international institutions,* long-term exposure to
antimicrobial residues generates resistance.”® Studies

have shown that the MRL doses established in the Codex
Alimentarius for some antimicrobials are 1000 times higher
than the minimum dose required to promote resistance in
a microorganism,” which is why there has been discussion
about the need to review these limits.

The dumping of antibiotic residues by activities such as the
pharmaceutical industry, animal production, human sewage
and inadequate landfill treatment contaminate the soil,

air and water sources.” Although the useful life of these
compounds in the environment is short (a few hours or
days),”® residues are considered permanent contaminants
due to continuous dumping.® The selective pressure
exerted by residues affects the bacteria in the microbiome,
which contributes to the development of an environmental
reserve of resistant bacteria and resistance genes.”
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There are still gaps in knowledge about the transmission
chains of AMR, for example, the risk that the use of
antibiotics in animal production poses to human health.”
The different transmission routes do not spread resistance
at the same rate. Although knowledge about the human-
animal-environment relationship and antimicrobial
resistance is still under construction, we already have
sufficient evidence to guide public policies aimed at
mitigating the problem.”

The problem complexity requires that actions have a
transdisciplinary and ecosystemic approach, with the aim
of achieving control of its threats’.

The One Health approach recognizes that

the health of people, animals, plants and

the environment are interconnected and
interdependent. Based on this idea, it mobilizes
different sectors to work together for the

collective well-being and to face threats to
health and the ecosystem.°
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This is the approach that underpins the Global Action
Plan to Combat Antimicrobial Resistance, published by
the United Nations Environment Programme (UNEP), the
World Health Organization (WHO), the World Organization
for Animal Health (WOAH) and the Food and Agriculture
Organization of the United Nations (FAO).?° The plan aims
to encourage other countries to develop and implement
national plans to combat AMR.

Brazil, due to its size and economic and territorial
characteristics, is an important player in discussions

on global health. Since 2018, the Government has been
implementing national plans, which are now in the second
stage of implementation. In 2024, through decree 12,007,%'
the Interinstitutional Technical Committee for One Health
was established, which aims to prepare and support the
implementation of the National Action Plan for One Health.
The committee is made up of official bodies from the
human, animal and environmental health sectors and one of
the topics addressed is the implementation of intersectoral
strategies to combat AMR.
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Overview and
recommendations for
preventing antimicrobial
resistance in Brazil

» HUMAN HEALTH

In Brazil, 400,000 cases of sepsis are recorded
annually in patients, 60% of which result in
death (240,000 people). In children, the number
of cases is 42,000 per year and the mortality

rate is 19%, representing 8,000 deaths per

year. Mortality rates from sepsis in Brazil are
higher than in other developing countries, which
reinforces the need for attention to the problem of
AMR.22

Brazil is part of the Latin American and Caribbean
Antimicrobial Resistance Surveillance Network (ReLAVRA),
coordinated by the Pan American Health Organization
(PAHO), and the Global Antimicrobial Resistance
Laboratories Network , coordinated by the Centers

for Disease Control and Prevention. More recently,

Brazil joined the WHO Global Antimicrobial Resistance
Surveillance System (GLASS) and, at the same time,
launched the BR-Glass pilot project, whose main objective
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is to standardize and systematize the collection and
analysis of data on AMRs in hospital settings.?®

BR-Glass is currently being tested in the state of Parana
and will be expanded to the entire country in the future.?
The first report demonstrated a high level of resistance in
bacterial species that affect human health, well above the
global average.?*

Since 2011, the National Health Surveillance Agency
(Anvisa) has made it mandatory for doctors to prescribe
antibiotics.?® To date, there has been no official systematic
monitoring of antibiotic consumption at the national level,
as observed in developed countries.?® Furthermore, there
are few studies evaluating antibiotic consumption in the
country. Cruz Lopes et al.?” evaluated the consumption of
antibiotics in private pharmacies between 2014 and 2019
based on medical prescription data. The authors identified
a 30% increase in antibiotic consumption during this
period. Furthermore, research has shown that Brazilians
consume large quantities of antibiotics that should only be
used in more serious cases, which tends to aggravate the
problem of antimicrobial resistance.?




Classification and recommended use
of antibiotics

Antibiotics are classified according to their potential to
promote resistance. This classification is called AWaRe
and divides antibiotics into three categories from least to
most potential:

(a) Access - has less potential to promote resistance and
can be used without restrictions. E.g.: 1st generation
cephalosporins, some penicillins and beta-lactams.

(b) Watch - has intermediate potential and should be
used with caution. E.g.: 2nd, 3rd and 4th generation
cephalosporins, aminoglycosides, fluoroquinolones.

(c) Reserve - has a high potential to promote resistance
and should only be used as a last resort, when there are no
other alternatives. They are intended for the treatment of
cases of infection by multi-resistant bacteria.

Brazil goes against the recommendation

" WA

The WHO recommends that at least 60% of antibiotics
consumed should be from the access group. However, in
Brazil, almost half of the antibiotics used (45%) were from
the watch group. Another alarming fact is that antibiotics
in the reserve group already represent 9.4% of total
consumption.
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Another study evaluated the outpatient use of antibiotics
(in public and private networks) between 2019-2021

and identified that consumption in Brazil was lower than

in some developed countries. However, there was an
increase in the use of azithromycin and other drug classes
critically important to human health during the Covid-19
pandemic.?®

p ANIMAL HEALTH

In animal health, consumption is concentrated in the
production of pigs and chickens, since these are the

two sectors of animal production that most frequently
use antibiotics.? The technical, economic and political
characteristics of the formation and expansion of

these economic activities favored the dissemination of
verticalized systems integrated with agribusiness to
produce on a large scale and at lower costs. This model
is generally characterized by a high concentration of
genetically homogeneous animals, with inhibited natural
behavior and subjected to situations of stress and pain,
making these animals more vulnerable to infection by
viruses and bacteria. These choices are accompanied by
the large-scale use of antibiotics, leading to the intense
acceleration of antimicrobial resistance.?® In these systems,
antimicrobials are used not only for therapeutic purposes,
but increasingly for prophylactic, metaphylactic purposes
and as animal growth promoters.

Despite the implementation of the Veterinary Antimicrobial
Sales Data System (AgroMonitora),®? official data on the
use of antimicrobials in animals are not available to the
public. These data could contribute to the development of
research to understand the Brazilian reality and to guide
public policies to combat AMR in Brazil.
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Excessive use of ‘%

antibiotics in pigs

Studies carried out on pig farms have shown
that these animals receive antibiotics for 70%
of their lives. Evidence shows that the amount
used in Brazil (358.4 mg/kg) in pigs was higher
than in most European countries.33 In 2024,
antibiotic consumption on farms in the state of
Minas Gerais reached 434.17 mg/kg.3*

Given this scenario, would it be possible to reduce the use
of antimicrobials and continue with high-scale productivity?
Answering this question, lannetti and collaborators®
demonstrated in their study the possibility of producing
broiler chickens without antibiotics and, at the same time,
guaranteeing animal health and welfare results equal

to or superior to conventional systems. In pigs, studies
carried out in Brazil demonstrated the possibility of a 30%
reduction in the antimicrobials used®:. Furthermore, it was
found that the amount of antimicrobials used is not related
to productivity, with biosecurity measures being one of the
factors most closely related to herd productivity.®*
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Based on this evidence; and on the premises that
animal health goes beyond the administration of
antimicrobials and other medications and also
includes their balance with the environment,

public health and economic issues®’; the gradual
implementation of biosecurity strategies and the
promotion of animal welfare is essential as ways
to reduce the use of antibiotics in this production
system, without significant losses in the production
scale.

Effluents from animal production also contribute to

the increase in the problem. In Rio Grande do Sul, in
agricultural production areas bathed by the Guaporé
River, the study by Bastos et al*® identified the presence
of antibiotic residues and resistance genes present in soil
fertilized by animal production waste. A greater variety
of antibiotic classes were found in places fertilized with
manure from pig production. Antibiotic residues were
also detected in forest areas that did not receive fertilizer,
indicating the possibility of these residues spreading to
nearby production areas through particles in the air, heavy
rains and soil erosion.*®
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Another study evaluated water samples from several
regions of the Pinhal River, near the city of Concordia in
Santa Catarina, and found a greater number of resistant
bacteria.®® Also in Santa Catarina, high concentrations of
antimicrobial residues were identified*® in a water sample
from the Coruja River near pig farms in the city of Braco do
Norte.

Another important source is the dumping of untreated
hospital waste. A study carried out in two hospitals in the
city of Vitoria in Espirito Santo detected the presence of
resistant bacteria and resistance genes present in the
effluents of these hospitals.*' In Brazil, the treatment of
hospital sewage is not mandatory and the dissemination
of resistant microorganisms from hospital effluents to the
environment is not evaluated.*?

Policy recommendations:

COnsidering the evidence presented and with the
aim of qualifying policies to combat Antimicrobial
Resistance, the Institute for Consumers Defense in
partnership with ReAct Latinoamérica, through this
policy brief, proposes a set of strategies to combat
AMR to be implemented in the Brazilian context.
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Develop a One Health education and communication plan on
AMR to promote the rational use of antibiotics in human and
animal health and the prevention and control of AMR.

Promote professional training programs for human and
veterinary health and other healthcare professionals on the
rational use of antimicrobials.

Identify, develop and implement best practices for the
control and prevention of AMR in human and animal health,
considering territorial specificities.

Establish a public policy for surveillance and monitoring of the
use of antimicrobials in human health, with the publication of
annual reports available to civil society, using the database

of the National System for the Management of Controlled
Products (SNGPC).

Advance the implementation of BR-Glass and the publication
of national reports on the incidence of AMR in humans.

Improve Agromonitora to use direct sources from distributors
such as animal feed factories by retaining second copies

of prescriptions and/or health programs and mandatory
forwarding to the official veterinary system.

Publish data on AMR and antimicrobial use collected by
Agromonitora and the Surveillance and Monitoring System

for Antimicrobial Resistance in Agriculture for all civil society,
and disseminate national reports on the incidence of AMR and
antimicrobial use.

Establish a public policy for monitoring AMR in wastewater
from human sewage, animal production establishments and
hospital units (human and animal) to guide public health
decision-making



e Integrate data on the incidence of AMR and the use of
antimicrobials in human, animal and environmental health to
compose an integrated surveillance system. The information
collected should be used to identify risk regions and direct
technical and financial support to these areas.

@ Invest in research to identify new sustainable means of
treating hospital and animal production effluents.

Establish hospitals and other health units, companies and
model rural properties and develop a quality certification
project for the Rational Use of Antimicrobials, as a way of
encouraging actors who meet the established criteria

Establish basic biosecurity and animal welfare standards for
different production animal species. Biosecurity and animal
welfare policies must be fully integrated with agricultural
policies. This requires the establishment of clear regulations to
ensure the protection of animals at all stages of production.

@ Ban bacitracin and virginiamycin for use as performance-
enhancing additives, and gradually and responsibly withdraw
the use of other classes of antimicrobials for preventive
use, starting with the classes of greatest importance for
human health until restricting the use of antibiotics only for
therapeutic purposes.

@ Improve access to veterinary services, increase vaccination
coverage, implement necessary preventive measures
and educate all stakeholders on the responsible use of
antimicrobials and antimicrobial resistance.

i5 1



REFERENCES

i 16

United Nations Environment Program. Bracing for Superbugs: Streng-
thening environmental action in the One Health response to antimicrobial
resistance. [online] 2023. [accessed: Oct 2024]. Available at: https://www.
unep.org/resources/superbugs/environmental-action

Murray, C.J.L., Ikuta, K.S., Sharara, F., Swetschinski, L., Robles Aguilar, G.,
Naghavi, M. et al. (2022). Global burden of bacterial antimicrobial resistan-
ce in 2019: a systematic analysis. The Lancet 399(10325), 629-655. https://
doi.org/10.1016/s0140-6736(21)02724-0.

O'Neill, J. (2016). Tackling Drug-Resistant Infections Globally: Final Report
and Recommendations. Review on Antimicrobial Resistance. London: Well-
come Trust. https://amr-review.org/sites/default/files/160518_Final paper_
with cover.pdf.

World Health Organizations. Antimicrobial Resistance. Key Facts. [online]
2024. [accessed em out 2024]. Available at: https://www.who.int/news-
-room/fact-sheets/detail/antimicrobial-resistance

Shea, K. M., Committee on Environmental Health, & Committee on Infec-
tious Diseases. (2004). Nontherapeutic use of antimicrobial agents in ani-
mal agriculture: implications for pediatrics. Pediatrics, 114(3), 862-868.

Levy, S.B. and Marshall, B. (2004). Antibacterial resistance worldwide: cau-
ses, challenges and responses. NatureMedicine 10(12S), S122-S129. https://
doi.org/10.1038/nm1145.

SILVA, Rafael Almeida da et al. A resisténcia a antimicrobianos: revisdo so-
bre o uso de antibidticos em animais e a resisténcia em humanos. 2019.

Graham, D. W., Bergeron, G., Bourassa, M. W., Dickson, J., Gomes, F.,
Howe, A., ... & Wittum, T. E. (2019). Complexities in understanding antimi-
crobial resistance across domesticated animal, human, and environmental
systems. Annals of the New York Academy of Sciences, 1441(1), 17-30.

Food and Agriculture Organization of the United Nations and World Health
Organization (2019). Joint FAO/WHO, Expert Meeting in Collaboration with
OIE on Foodborne Antimicrobial Resistance: Role of the Environment, Crop-
s,and Biocides — Meeting Report. Microbiological Risk Assessment Series
no. 34. Rome: Food and Agriculture Organization of the United Nations.
https://www.fao.org/documents/card/fr/c/ca6724en]/.


https://www.unep.org/resources/superbugs/environmental-action
https://www.unep.org/resources/superbugs/environmental-action
https://doi.org/10.1016/s0140-6736(21)02724-0
https://doi.org/10.1016/s0140-6736(21)02724-0
https://amr-review.org/sites/default/files/160518_Final paper_ with cover.pdf.
https://amr-review.org/sites/default/files/160518_Final paper_ with cover.pdf.
https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
https://doi.org/10.1038/nm1145
https://doi.org/10.1038/nm1145
https://www.fao.org/documents/card/fr/c/ca6724en/

10.

.

12.

13.

14.

15.

16.

17.

18.

Lazarus B; Paterson D.L.; Mollinger J.L.; Rogers B.A. Do human extraintes-
tinal Escherichia coli infections resistant to expanded-spectrum cephalos-
porins originate from food-producing animals? A systematic review. Clinical
Infectious Diseases. 60(3): 439-452, 2015. doi:10.1093/cid/ciu785

Rana, M.S.; Lee, S.Y.; Kang, H.J.; Hur, S.J. Reducing Veterinary Drug
Residues in Animal Products: A Review. Food science of animal resources.
39(5), 687-703, 2019. doi: 10.5851/kosfa.2019.e65

James, C.; Dixon, R.; Talbot, L.; James, S.J.; Williams, N.; Onarinde, B.A.
Assessing the Impact of Heat Treatment of Food on Antimicrobial Resistan-
ce Genes and Their Potential Uptake by Other Bacteria - A Critical Review.
Antibiotics. 10(12), 1440, 2021. doi: 10.3390/antibiotics10121440

Bennani, H.; Mateus, A.; Mays, N.; Eastmure, E.; Stark, K.D.C.; Hasler, B.
Overview of evidence of antimicrobial use and antimicrobial resistance in
the food chain. Antibiotics. 9(2): 49, 2020. doi:10.3390/antibiotics9020049

Ben Y, Fu C, Hu M, Liu L, Wong MH, Zheng C. Human health risk asses-
sment of antibiotic resistance associated with antibiotic residues in the
environment: A review. Environmental research. 2019 Feb, 169: 483-493.
doi: 10.3390/antibiotics9020049

Andersson, D.I. and Hughes, D. (2017). Selection and transmission of an-
tibiotic-resistant bacteria. MicrobiologySpectrum. Baquero, F., Bouza, E.,
Gutiérrez-Fuentes, J.A. and Coque, T.M. (eds.) 5(4). https://doi.org/10.1128/
microbiolspec.mtbp-0013-2016.

Wang, H.; Wang, N.; Wang, B. et al. Antibiotics in drinking water in Shanghai
and their contribution to antibiotic exposure of school children. Environ-
mental science & technology. 50(5), 2692-2699, 2016. doi:10.1021/acs.
est.5b05749

Ji, K.; Kho, Y.; Park, C.; Paek, D.; Ryu, P.; Paek, D.; Choi, K. Influence of wa-
ter and food consumption on inadvertent antibiotics intake among general
population. Environmental research, 110(7), 641-649, 2010. doi: 10.1016/j.
envres.2010.06.008

Hamscher, G.; Sczesny, S.; Hoper, H. Nau, H. Determination of persistent
tetracycline residues in soil fertilized with liquid manure by high-perfor-
mance liquid chromatography with electrospray ionization tandem mass
spectrometry. Analytical chemistry. 74(7), 1509-1518, 2002. doi:10.1021/
ac015588m

17 1



19.

20.

21.

22.

23.

24.

25.

i 18

Anthes E.; Mandavilli, A. What to Know About the Bird Flu Outbreak in Dairy
Cows. The New York Times, 2024. Available at: https://www.nytimes.com/
article/bird-flu-cattle-human.html. [accessed in October 2024] .

World Health Organization. No time to wait: Securing the future from drug
resistant infections. 2019. [online]. Available at: https://www.who.int/publi-
cations/i/item/no-time-to-wait-securing-the-future-from-drug-resistant-in-
fections. [accessed: Nov 2024].

Brasil. Decreto 12.007 de abril de 2024. Institui o Comité Técnico Interinsti-
tucional em Uma S¢é Saude. [online]. Available at: https://www.in.gov.br/en/
web/dou/-/decreto-n-12.007-de-25-de-abril-de-2024-556247737. [acces-
sed nov 2024]

Brasil. Ministério da Saude. Dia Mundial da Sepse: O Brasil tem alta taxa de
mortalidade por sepse entre os paises em desenvolvimento. 2024. [Onli-
nel. Available at: https://www.gov.br/ebserh/pt-br/hospitais-universitarios/
regiao-sudeste/hu-ufjf/comunicacao/noticias/2023/dia-mundial-da-sepse-
-brasil-tem-alta-taxa-de-mortalidade-por-sepse-dentre-os-paises-em-de-
senvolvimento [accessed: Nov 2024]

Brasil. Ministério da Saude. Boletim Epidemioldgico. Microorganismos Re-
sistentes aos Carbapenémicos e sua distribuicao no Brasil. 2024. [online].
Available at: https://www.gov.br/saude/pt-br/centrais-de-conteudo/publica-
coes/boletins/epidemiologicos/edicoes/2024/boletim-epidem-vol-55-n-2/
view [accessed: Nov 2024].

Pillonetto, M., Jordao, R. T. D. S., Andraus, G. S., Bergamo, R., Rocha, F. B.,
Onishi, M. C., ... & Abreu, A. L. D. (2021). The experience of implementing a
national antimicrobial resistance surveillance system in Brazil. Frontiers in
Public Health, 8, 575536.

Brasil. Agencia Nacional de Vigilancia Sanitaria (ANVISA). Nota Técnica
sobre a RDC N° 20 de 2011.0rienta¢des de procedimentos relativos ao
controle de medicamentos a base de substancias classificadas como
antimicrobianos, de uso sob prescrigcao isoladas ou em associacao. 2013.
[online]. Available at: https://www.gov.br/anvisa/pt-br/assuntos/fiscaliza-
cao-e-monitoramento/sngpc/legislacao/arquivos/9170json=-file1-#:~:text-
A%20RDC%20n%C2%BA%2020%2F2011%20n%C3%A30%20pro%-
C3%ADbe%20a%20prescri%C3%A7%C3%A30%20e,de%20us0%20
humano%20para%20animais.


https://www.nytimes.com/article/bird-flu-cattle-human.html
https://www.nytimes.com/article/bird-flu-cattle-human.html
https://www.who.int/publications/i/item/no-time-to-wait-securing-the-future-from-drug-resistant-infections
https://www.who.int/publications/i/item/no-time-to-wait-securing-the-future-from-drug-resistant-infections
https://www.who.int/publications/i/item/no-time-to-wait-securing-the-future-from-drug-resistant-infections
https://www.in.gov.br/en/web/dou/-/decreto-n-12.007-de-25-de-abril-de-2024-556247737
https://www.in.gov.br/en/web/dou/-/decreto-n-12.007-de-25-de-abril-de-2024-556247737
https://www.gov.br/ebserh/pt-br/hospitais-universitarios/regiao-sudeste/hu-ufjf/comunicacao/noticias/2023/dia-mundial-da-sepse-brasil-tem-alta-taxa-de-mortalidade-por-sepse-dentre-os-paises-em-desenvolvimento
https://www.gov.br/ebserh/pt-br/hospitais-universitarios/regiao-sudeste/hu-ufjf/comunicacao/noticias/2023/dia-mundial-da-sepse-brasil-tem-alta-taxa-de-mortalidade-por-sepse-dentre-os-paises-em-desenvolvimento
https://www.gov.br/ebserh/pt-br/hospitais-universitarios/regiao-sudeste/hu-ufjf/comunicacao/noticias/2023/dia-mundial-da-sepse-brasil-tem-alta-taxa-de-mortalidade-por-sepse-dentre-os-paises-em-desenvolvimento
https://www.gov.br/ebserh/pt-br/hospitais-universitarios/regiao-sudeste/hu-ufjf/comunicacao/noticias/2023/dia-mundial-da-sepse-brasil-tem-alta-taxa-de-mortalidade-por-sepse-dentre-os-paises-em-desenvolvimento
https://www.gov.br/saude/pt-br/centrais-de-conteudo/publicacoes/boletins/epidemiologicos/edicoes/2024/boletim-epidem-vol-55-n-2/view
https://www.gov.br/saude/pt-br/centrais-de-conteudo/publicacoes/boletins/epidemiologicos/edicoes/2024/boletim-epidem-vol-55-n-2/view
https://www.gov.br/saude/pt-br/centrais-de-conteudo/publicacoes/boletins/epidemiologicos/edicoes/2024/boletim-epidem-vol-55-n-2/view
https://www.gov.br/anvisa/pt-br/assuntos/fiscalizacao-e-monitoramento/sngpc/legislacao/arquivos/9170json-file-1#:~:text=A%20RDC%20n%C2%BA%2020%2F2011%20n%C3%A3o%20pro%C3%ADbe%20a%20prescri%C3%A7%C3%A3o%20e,de%20uso%20humano%20para%20animais
https://www.gov.br/anvisa/pt-br/assuntos/fiscalizacao-e-monitoramento/sngpc/legislacao/arquivos/9170json-file-1#:~:text=A%20RDC%20n%C2%BA%2020%2F2011%20n%C3%A3o%20pro%C3%ADbe%20a%20prescri%C3%A7%C3%A3o%20e,de%20uso%20humano%20para%20animais
https://www.gov.br/anvisa/pt-br/assuntos/fiscalizacao-e-monitoramento/sngpc/legislacao/arquivos/9170json-file-1#:~:text=A%20RDC%20n%C2%BA%2020%2F2011%20n%C3%A3o%20pro%C3%ADbe%20a%20prescri%C3%A7%C3%A3o%20e,de%20uso%20humano%20para%20animais
https://www.gov.br/anvisa/pt-br/assuntos/fiscalizacao-e-monitoramento/sngpc/legislacao/arquivos/9170json-file-1#:~:text=A%20RDC%20n%C2%BA%2020%2F2011%20n%C3%A3o%20pro%C3%ADbe%20a%20prescri%C3%A7%C3%A3o%20e,de%20uso%20humano%20para%20animais
https://www.gov.br/anvisa/pt-br/assuntos/fiscalizacao-e-monitoramento/sngpc/legislacao/arquivos/9170json-file-1#:~:text=A%20RDC%20n%C2%BA%2020%2F2011%20n%C3%A3o%20pro%C3%ADbe%20a%20prescri%C3%A7%C3%A3o%20e,de%20uso%20humano%20para%20animais

26.

27.

28.

29.

30.

31

32.

33.

34.

Caetano, Michele Costa. Consumo ambulatorial de antimicrobianos no Bra-
sil e o impacto da pandemia de COVID-19. 2024. Tese de doutorado. Escola
Nacional de Saude Publica Sérgio Arouca. Rio de Janeiro, Rj.

Lopes, L. C., Motter, F. R., & Carvalho-Soares, M. D. L. (2024). Consumption
of antibiotics in Brazil-an analysis of sales data between 2014 and 2019.
Antimicrobial Resistance & Infection Control, 13(1), 60.

Van Boeckel T.P., Pires J., Silvester R., Zhao C., Song J., Criscuolo N.G.,
Gilbert M., Bonhoeffer S., Laxminarayan R. Global trends in antimicro-
bial resistance in animals in low- and middle-income countries. Science.
2019;365:eaaw1944. doi: 10.1126/science.aaw1944. [DOI] [PubMed]

Albernaz-Gongalves R, Leite FHM, Hotzel M, Silva RA, Olmos GA, Sanseve-
rino EC, et al.Animal welfare for a healthy and sustainable agrifood system.
Policy Brief. Reuniao do G20 Brasil 2024. [online]. Available at:https://cate-
drajc.fsp.usp.br/publicacao/policy-brief-animal-welfare-for-a-healthy-and-
-sustainable-agri-food/

Embrapa. Caracteriza¢ao da suinocultura no Brasil a partir do Censo agro-
pecudrio 2017 do IBGE. 2023.[online]. Available at: http7s://www.embrapa.
br/busca-de-publicacoes/-/publicacao/1153994/caracterizacao-da-suino-
cultura-no-brasil-a-partir-do-censo-agropecuario-2017-do-ibge

Embrapa. Caracterizagao da Avicultura no Brasil a partir do Censo Agrope-
cuario 2017 do IBGE. 2023.[online]. Available at: https://www.embrapa.br/
busca-de-publicacoes/-/publicacao/1154509/caracterizacao-da-avicultu-
ra-no-brasil-a-partir-do-censo-agropecuario-2017-do-ibge

Ministério da Agricultura. Agromonitora. Informar dados de venda para mo-
nitoramento de antimicrobianos de uso veterinario. [online]. 2021. Available
at: https://www.gov.br/pt-br/servicos/informar-dados-de-venda-para-o-
-monitoramento-de-antimicrobianos-de-uso-veterinario [Accessed: Nov
2024]

Dutra, M. C., Moreno, L. Z., Dias, R. A., & Moreno, A. M. (2021). Antimicro-
bial use in Brazilian swine herds: assessment of use and reduction exam-
ples. Microorganisms, 9(4), 881.

Oliveira, B. C. D., Santa Rosa, I. C. D. A., Dutra, M. C., Ferreira, F. N. A,,
Moreno, A. M., Moreno, L. Z., ... & Fontes, D. D. O. (2024). Antimicrobial Use

in Pig Farms in the Midwestern Region of Minas Gerais, Brazil. Antibiotics,
13(5), 403.

19


https://catedrajc.fsp.usp.br/publicacao/policy-brief-animal-welfare-for-a-healthy-and-sustainable-agri-food/
https://catedrajc.fsp.usp.br/publicacao/policy-brief-animal-welfare-for-a-healthy-and-sustainable-agri-food/
https://catedrajc.fsp.usp.br/publicacao/policy-brief-animal-welfare-for-a-healthy-and-sustainable-agri-food/
http7s://www.embrapa.br/busca-de-publicacoes/-/publicacao/1153994/caracterizacao-da-suinocultura-no-brasil-a-partir-do-censo-agropecuario-2017-do-ibge
http7s://www.embrapa.br/busca-de-publicacoes/-/publicacao/1153994/caracterizacao-da-suinocultura-no-brasil-a-partir-do-censo-agropecuario-2017-do-ibge
http7s://www.embrapa.br/busca-de-publicacoes/-/publicacao/1153994/caracterizacao-da-suinocultura-no-brasil-a-partir-do-censo-agropecuario-2017-do-ibge
https://www.embrapa.br/busca-de-publicacoes/-/publicacao/1154509/caracterizacao-da-avicultura-no-brasil-a-partir-do-censo-agropecuario-2017-do-ibge
https://www.embrapa.br/busca-de-publicacoes/-/publicacao/1154509/caracterizacao-da-avicultura-no-brasil-a-partir-do-censo-agropecuario-2017-do-ibge
https://www.embrapa.br/busca-de-publicacoes/-/publicacao/1154509/caracterizacao-da-avicultura-no-brasil-a-partir-do-censo-agropecuario-2017-do-ibge
https://www.gov.br/pt-br/servicos/informar-dados-de-venda-para-o-monitoramento-de-antimicrobianos-de-uso-veterinario
https://www.gov.br/pt-br/servicos/informar-dados-de-venda-para-o-monitoramento-de-antimicrobianos-de-uso-veterinario

35.

36.

37.

38.

39.

40.

1.

42.

i 20

Hillerton, J.E.; Irvine, C.R.; Bryan, M.A.; Scott, D.; Merchant, S.C. Use of
antimicrobials for animals in New Zealand, and in comparison with other
countries. N. Z. Vet. J. 2016, 65, 71-77. [CrossRef] [PubMed]

lannetti L, Romagnoli S, Cotturone G, Vulpiani MP. Animal Welfare Asses-
sment in Antibiotic-Free and Conventional Broiler Chicken. Animals. 2021,
11(10):2822. doi: https://doi.org/10.3390/ani11102822.

Gunnarsson S. The conceptualisation of health and disease in veterinary
medicine. Acta Veterinaria Scandinavica. 2006; 47(20). doi: https://doi.
org/10.1186/1751-0147-48-20.

Camotti Bastos, M., Rheinheimer dos Santos, D., Aubertheau, E., de Castro
Lima, J. A. M., Le Guet, T., Caner, L., ... & Labanowski, J. (2018). Antibiotics
and microbial resistance in Brazilian soils under manure application. Land
Degradation & Development, 29(8), 2472-2484.

Palhares, J. C. P, Kich, J. D., Bessa, M. C., Biesus, L. L., Berno, L. G., &
Triques, N. J. (2014). Salmonella and antimicrobial resistance in an animal-
-based agriculture river system. Science of the Total Environment, 472,
654-661.

Gotardo, R., Pinheiro, A., Kaufmann, V., Alves, T. C., & Blainski, E. Hormones
and antibiotics associated with intensive pig production in a river basin.

Batista, M. P. B., Cavalcante, F. S., Alves Cassini, S. T., & Pinto Schuenck, R.
(2023). Diversity of bacteria carrying antibiotic resistance genes in hospi-
tal raw sewage in Southeastern Brazil. Water Science & Technology, 87(1),
239-250.

Chaves, Léo Ramos. Aumenta nos Hospitais brasileiros a presenca de bac-
térias resistentes a antibiodticos.2024. PesquisaFAPESP. [online]. Available
at: https://revistapesquisa.fapesp.br/aumenta-nos-hospitais-brasileiros-a-
-presenca-de-bacterias-resistentes-a-antibioticos/


https://doi.org/10.3390/ani11102822
https://doi.org/10.1186/1751-0147-48-20
https://doi.org/10.1186/1751-0147-48-20
https://revistapesquisa.fapesp.br/aumenta-nos-hospitais-brasileiros-a-presenca-de-bacterias-resistentes-a-antibioticos/
https://revistapesquisa.fapesp.br/aumenta-nos-hospitais-brasileiros-a-presenca-de-bacterias-resistentes-a-antibioticos/

Institute for Consumers Defense

Credits

Executive Director
Igor Rodrigues Britto

Management
Carla Yue

Christian Printes
Claudia Focking
Marina Nascimento
Renato Barreto

Coordination
Lucas Andrietta
Ana Maya

Research and Drafting
Rafael Almeida

Revision

Lucas Andrietta
Ana Maya
Karina Oliveira

Graphic Design
Ana Luisa Dibiasi

Communication
Camilla Rigi
Karina Oliveira

Support
ReAct Latinoamérica




°
y
1dec£ @:- idec.org.br o Jidechbr @idechbr




