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Brazillian government through its Ministry of Health to improve on mass awareness about the signs and
symptoms of HIN1 flu among the Brazillians. The Brazillian government should also implement the One Health
approach towards the control of HIN1 flu in Brazil, as we believe that these recommendations would go a long
way in preventing future cases and the spread of HIN1 flu in Brazil. This article aims to present the clinical
presentations of the HIN1 flu and the implications, recommendations and the way forward to protect the Bra-
zilian population against the HIN1 flu.

Influenza A virus
Influenza human diagnosis

1. Introduction

Because of the many recent outbreaks of influenza A (H1N1) in the
world, especially in Brazil, it has become clear that the severity of the
disease is not known in the same form. In the early days of June 2023,
Brazil recently notified the World Health Organization (WHO) about a
fatal laboratory and confirmed case of human infection caused by
Influenza A (HIN1) of the swine-origin variant (v) virus [1]. The
influenza A virus is the most common infectious agent in humans, it
infects about twenty per cent of the world’s population while causing
millions of hospitalizations each year and cases of death have also been
recorded [2]. Influenza A (H1N1) is a pulmonary pathology of viral
origin with very high human-to-human transmission, this virus belongs

to the family of type A Influenza viruses, they evolve regularly while
modifying the protein membrane which constitutes their envelope [3].
co-morbidities and immunosuppression represent only a part of most
cases and the complications they causes. However, this does not explain
the differential severity among people who are healthy during periods of
epidemics and pandemics of this disease [4]. During the period of the
influenza A (H1N1) pandemic from 2009 to 2011, it affected millions of
people and the vast majority were not serious, the emphasis was placed
on a better understanding of the determinants and the pathogenesis of
serious influenza infections [4,5]. Many Influenza A (H1) influenza vi-
ruses are enzootic in swine populations in most parts of the world,
especially with the recent findings in Brazil.

When the influenza virus circulates in pigs is detected in a person, it
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is called a swine-origin influenza A (HIN1) virus (v) variant [1].
Although, generally, HIN1, HIN2 and H3N2 are the main swine influ-
enza A virus subtypes that infect the human population [6]. Human
infections with variants tend to result in mild clinical pathology. How-
ever, some cases have been hospitalized for a more severe form some-
times resulting in death. It was confirmed by the International Health
Regulations (IHR) in 2005 that a human infection caused by a novel
influenza A virus subtype has a high public health impact on the human
race [2,6]. In place of the recent situation of HINI flu in Brazil, this
present article thus aimed to present the clinical presentations of the
H1N1 flu and the implications, recommendations and the way forward
to protect the Brazilian population against the HIN1 flu.

2. Methods

Specific keywords (Animals; HIN1 Subtype; Humans; Influenza A
Virus; Influenza Human Diagnosis) were subjected to list down and
analyzed the literature from Pubmed — Medline, Google Scholar and
official link of World Health Organization. Given the commentary
character of the present report, all types of peer-reviewed records,
including original research, systematic reviews, and meta-analysis, were
considered. The focus was given on studies published between the year
2013-2023. The reference lists of the included studies were also
hand-searched to identify additional relevant records. Out of all the
articles, as per inclusion criteria, we selected 21 for further analysis and
narrative to build.

3. Main text
3.1. Current situation of influenza A (HIN1) in Brazil

Recently, sporadic human infections caused by influenza virus var-
iants A (HIN1) and A (HIN2) were recorded in Brazil but with no evi-
dence of human-to-human transmission in the region [1]. On
Wednesday, June 7, 2023, Brazil notified the World Health Organization
of a fatal case of human infection with a variant of the influenza A
(H1N1) virus of swine origin, this case was confirmed in a laboratory in
the region of the interior state of Parana [1]. This is the first human
infection caused by an influenza A (H1N1) virus reported in 2023
nationwide in Brazil and the third human infection reported in the state
of Parana [1]. Despite the available information that the World Health
Organization currently has, it considers this to be a sporadic case and
with no observed human-to-human transmission [1]. This first case of
Influenza A (H1N1) in Brazil was a 42-year-old woman with underlying
conditions who lived near a pig farm [1]. She had developed a fever,
headache, sore throat and abdominal pain since May 1, 2023 and she
was hospitalized two days later, on May 3 of the same year for a severe
acute lung infection, then admitted to the service. intensive care and
unfortunately she died on May 5, 2023 [7].

3.2. Clinical manifestation of influenza A (HIN1)

The HIN1 flu is transmitted like other kinds of flu [4,15]. People
transmit the disease to each other by sneezing, by spreading droplets of
virus-infected saliva into the surrounding air [1]. People infected with
the HIN1 virus are contagious within days of the onset of symptoms.
Healthy people become contaminated by breathing or by eye or mouth
contact with these droplets of saliva infected with the HIN1 virus from a
sick person. But also surfaces infected with the flu virus remain active for
a few minutes or even hours with about 2 h maximum [8,9].

Symptoms of the HI1N1 flu are fever, body aches, cough, fatigue, sore
throat, runny nose, nausea and vomiting or even diarrhea. The HIN1 flu
is as deadly as most flus, especially in people who are weakened by other
illnesses, with a weak immune system or by old age. Often in some cases,
sick people show only mild symptoms and their recovery is quick and
complete [8,10].
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3.3. Implications and current efforts to fight influenza A (HIN1)

In Brazil, the national government as well as the Ministry of Health
through national and international organizations working in public
health and in the prevention of tropical and infectious diseases must be
massively involved in the fight against the spread of the HIN1 flu both at
the local, state, and the federal level. Otherwise, the spread of HINI flu in
Brazil could cause epidemics which could cause high mortality and
morbidty among the Brazilians. At the local level, the Brazilian gov-
ernment should strengthen epidemiological investigations as well as the
follow-up of all contacts in the population and in health structures,
especially in areas with overwhelmed healthcare settings [8]. At the
state level, the Brazilian government should Strengthen the H1N1
influenza surveillance system by seeking to analyze the behavior and
trends of the respiratory virus in the population. Since the virus is
constantly evolving, but also the extent of the circulation of influenza
viruses in animals is not well known with precision [11], epidemiolog-
ical and virological surveillance should be systematically pursued at the
federal level and follow-up of suspected human cases as well as sur-
veillance must be put in place to detect any virological, epidemiological
and clinical changes in HIN1 influenza. It is also important that the
Brazilian health authorities should maintain vigilance in the face of the
emergence of new influenza viruses that can give rise to a pandemic,
which can be very fatal on a global level. Continuous surveillance is
important in Brazil to detect infections in animals and humans.
Collaboration between the animal and human health sectors, therefore a
call to the One Health system is essential in the prevention and sur-
veillance of this lung disease of the HIN1 virus [12-14].

3.4. Recommendations and the way forward

Currently, despite advances in medicine, there is no vaccine against
influenza A(H1N1) virus infection in humans [4,15]. Vaccines against
seasonal influenza and against human influenza viruses are generally
not intended to protect humans against influenza viruses that are carried
by swine, but sometimes they can reduce the likelihood of contracting
both the human influenza and influenza virus variants [13,15]. For this
reason, the prevention of the flu remains the simplest and is essentially
based on frequent hand washing (avoiding touching your eyes, mouth or
nose when your hands are not clean) [15,16].

For tourists traveling to Brazil during this period, they should avoid
pig farms, contact with animals in live animal markets, entry into areas
where animals may be slaughtered, or contact with surfaces that appear
to be contaminated with animal feces. They must also respect hygiene
measures (washing their hands regularly with clean water and soap) and
sanitary and food hygiene measures. Travellers should strictly comply
with barrier measures against all infectious diseases especially HIN1
such as; washing their hands often with soap and water or with hydro-
alcoholic solutions, covering their mouth and nose, and avoiding
touching their eyes frequently [15]. They should also practice good food
safety and personal hygiene measures. These measures would serve to
preventing a future pandemic or even an epidemic of HIN1 flu in Brazil.

Another recommendation for the Brazilian government is for them to
adopt the One Health approach in the mitigation of HIN1 flu in Brazil.
One Health is a concept that involves a collaborative, multisectoral, and
transdisciplinary approach [17]. One Health approach in mitigating
H1N1 flu in Brazil would invloves all the healthcare workers in Brazil to
work together at the local, state, and the federal levels, including at the
global level with the international communities to achieve optimal
health outcomes that recognize the interconnection of influenza viruses
among the Brazilian people, animals, plants, and their shared
environment.

We urge the Brazilian government to therefore implement One
Health policy control about HIN1 such as cleaning and disinfection of
cages, bowls, and other fomites including hygiene measures and hand
washing while farmers or any one is dealing with pigs in Brazil. Clothing
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used during animal care should be cleaned by washing it with detergent
at normal laundry temperatures [18]. We urge the Brazilian health au-
thorities to work pari-pasu with the Centers for Disease Control and
Prevention (CDC), including the WHO, the Food and Agriculture Orga-
nization (FAO) of the United Nations, the World Organization for Ani-
mal Health (OIE), which are commonly Sknown as the Tripartite
organizations [19] in conducting a risk assessment on the pandemic
potential of HIN1 flu using the Influenza Risk Assessment Tool [18].

Controlling swine influenza flu in Brazil requires early detection
before it becomes a major problem and consequently, more difficult to
control in the country. While prevention is still the first line of defense
against zoonoses and other infectious diseases [18], we strongly urge the
Brazillian government to implement systematic and sentinel surveil-
lance at the animal-human interface which could support the early
detection of a new strain capable of infecting humans [20]. Surveillance
system for zoonotic diseases like influenza virus in Brazil should then
becoordinated through a data-driven One Health approach, which could
be used to project the HIN1 flu progression and predict as accurately as
possible the magnitude and time of a potential outbreak, based on a
range of mathematical model assumptions and an understanding of
pathogen transmission dynamics [21].

Overall, there is a need for more mass awareness campaigns by the
health authorities in Brazil about influenza viruses among the Brazilian
population especially on its early signs and symptoms, wide vaccination
coverage against Zoonotic diseases, especially for pet owners, local
farmers, and hunters in the country. Veterinary doctors, physicians,
nurses, pharmacists, including psychologists, social welfare officers, and
other para-medical health workers, as well as the medical and para-
medical students in Brazil and the world at large should work together
in conducting more research about HIN1 flu, as well as holding more
regional and international conferences about HIN1 for more updates
and in finding a long-lasting solution for the disease. After due review of
studies above a common comparison depicts that current reliance on
sentinel surveillance, while valuable for early detection, is not very
substantive in comparison to a comprehensive, data-driven system. The
proposed One Health approach, with its focus on real-time data analysis
and predictive modeling, offers a far more proactive approach. By
anticipating potential outbreaks and their trajectory, authorities can be
better prepared to implement targeted interventions and minimize the
impact of future HIN1 flu waves.

3.5. Limitations

This study has limitations including a potentially limited generaliz-
ability beyond Brazil due to regional variations as compared to the rest
of the world, a wide scope confined to 2013-2023, major reliance on
data available from sources like PubMed and Google Scholar, the dy-
namic evolution of the HIN1 virus not fully captured in a snapshot, and
a need for more interdisciplinary collaboration for a comprehensive One
Health approach. Recognizing these limitations is essential for inter-
preting our findings and underscoring the significance of continued
research efforts. Addressing these constraints will contribute to the
advancement of our comprehension of Influenza A (H1N1) within the
Brazilian context.

4. Conclusion

Human infections caused by swine influenza A (H1N1) flu in Brazil
are one of the viruses of public health importance because of their
propensity to cause epidemics and pandemics. Despite no definitive
reports of human infections with HINI flu, there is a possibility of the
Brazillians contracting the disease, which could cause significant health
problems, economic, and financial including mental health problems to
the Brazillian population. Thus, to mitigate HIN1 flu in Brazil, we urge
the Brazillian government through its Ministry of health to improve on
mass awarenesss about the signs and symptoms of HIN1 flu among the
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Brazillians. The Brazilian government should also implement the One
Health approach towards the control of HIN1 flu in Brazil, as we believe
that these recommendations would go a long way in preventing future
cases and the spread of HIN1 flu in Brazil.
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