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Introduction

Historical change processes in patterns of morbidity and mortality in the world, since the
second half of the last century, have been called epidemiological transition. This denomination,
established by Omran?, aimed at establishing what would be related, in the field of health,
to other change processes in population patterns, defined as demographic transition2. In
summary, the reduction in the fertility rate of the populations, the reduction in infant mortality
and the increase in life expectancy at birth, which was observed mainly in developed coun-
tries (but which would be followed, after a period of time and uniformly, by less developed
countries), would be associated with a reduction in mortality from communicable diseases,
with a greater impact on children. This group of diseases was being overcome by chronic-
degenerative diseases, more frequent in more advanced age groups. To the three stages of the
epidemiological transition process described initially, which would occur according to the
development stage of the Country, a fourth stage was added, characterized by the reduction
of some chronic diseases, especially cardiovascular diseases3. As an explanatory model for
these processes, the availability and use of medical technologies (especially antibiotics and
vaccines) stood out, which would justify the reduction of communicable diseases, more easily
controlled - normally - to these technologies.

However, this conception would not explain the most recent changes observed in less
developed countries (especially in Latin America and the Caribbean), as discussed by some
authors?, who showed different patterns of behavior in the epidemiological trends of these
countries. The reduction in communicable diseases in these nations was relative, still coexist-
ing at high levels with the high burden of chronic non-communicable diseases. Based on this
evidence, it was considered that these countries would have an incomplete transition process.

Barreto et al.5 also observed that changes in epidemiological patterns are not linear, that
is, they occur differently for each Country and for each population group, depending on the
specific living conditions of each of these groups. Using other analyzes of these global changes
as a reference®, the authors identified that the determining factors for the improvement of
some epidemiological indicators would not be restricted to the use of medical technologies,
although these had some influence, but would be related to the improvements in the living
conditions of populations. The impact of health technologies (not only medical technologies)
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would also be conditioned by the access of the
population not only to these technologies, but
also to their own living conditions. Thus, the
concept of transition (that is, the transition
from a more developed stage to another) would
not be sustained, nor would its justification.

This conception is in line with the analysis
of changes in the living conditions of the
populations addressed from the perspec-
tives of the social determinants of health
and social inequalities?. According to this
perspective, the persistence, or even the
deepening of these inequalities, represents
a barrier to the improvement of the health
conditions of the populations.

Thus, the understanding of changes in
epidemiological patterns must dealt with in
a more comprehensive way. Beyond the so-
called epidemiological transition, the recent
scenario is characterized by the occurrence
of multiple burden of diseases and conditions
(communicable, non-communicable, violence,
mental disorders), with the coexistence of
several groups of diseases, with greater or
lesser expression of each one of these groups,
according to the population strata considereds.

Regarding communicable diseases, the
permanence of factors (among them, the
maintenance or deepening of inequalities)
that determine or condition the production
and spread of these diseases at high levels,
changes in the patterns of transmission and
circulation of people, goods or merchandise,
which favor the increase in the speed of the
spread of infectious diseases, provide the
conditions for the emergence of epidemics,
new diseases, as well as the intensification
of old diseases.

Also in the field of non-communicable
diseases and conditions, there has been an
increase in exposure to risks related to con-
sumption patterns (for example, smoking, un-
healthy eating habits, physical inactivity, use of
alcohol and drugs, among others), to adverse
working conditions, the use of pesticides and
other exposures to chemicals and the risks
associated with the use of health technologies.
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Associated with these factors, the relation-
ship between man and nature - determined
by the processes of production, consumption,
occupation of space and management of the
land, which generate environmental degrada-
tion, favoring climate change - has amplified
the risk of occurrence of disasters and potenti-
ated its effects on the health of populations,
especially the most vulnerable.

Major public health
emergencies in the present
century

If we consider the present century as a time
limit for a brief analysis, we can identify a
series of acute health events, which evidence
the high frequency and severity with which
they affect the population and the diversity
of agents and factors involved in their pro-
duction and dissemination or spread. For the
purpose of this brief description, public health
emergencies of different natures and origins,
including epidemics, emerging diseases and
disasters, are included, not exhaustively.

The year 2001 was marked by the occur-
rence of two intentional events in the United
States, although of quite different nature and
characteristics. The first of them, the terrorist
attack through the use of civil aviation to the
World Trade Center (WTC) and other places
in the country that occurred in September of
that year, caused the immediate death of ap-
proximately 3 thousand people, most of them
present at the WTC, as well as 490 thousand
people affected by several health problems
directly or indirectly related to the event. The
attack showed a series of weaknesses in the
capacity to respond to events of this nature and
magnitude in the Country, but it contributed
to the national and global strengthening of
these capacities over the years®™".

The Country had not yet recovered from
that attack, when, in October of the same
year, the intentional spread of Bacillus



anthracis spores began, using letters, gen-
erating 22 cases (5 deaths) of Anthrax in
several states™. This, which was later con-
sidered an ‘endogenous’ bioterrorist act™,
also caused a collapse in the postal service,
health care services and laboratories.

In the following year, an epidemic caused
by an unknown disease started in November
2002 in Guangdong province — China, spread
to other territories in that country and, later,
to other continents, characterizing a pandem-
ic. The disease presented a clinical picture
of atypical pneumonia, with a more severe
evolution than usually registered for other
viral etiologies, being called Severe Acute
Respiratory Syndrome (Sars). With a new
coronavirus™ as etiologic agent, it produced
8,098 cases (774 deaths) in 26 countries.
From some episodes of transmission that oc-
curred at the Metropole hotel in Hong Kong,
in February 2003%, there was international
dissemination to other continents through
air travel, showing how a pandemic could
be produced in a period of little more than
24 hours. Another important feature of this
pandemic was the amplification of transmis-
sion in the hospital environment (and other
health services), which made health profes-
sionals targets of the disease and potential
transmitters to other locations.

In 2004, the occurrence of cases of human
influenza by the H5N1 virus in Vietnam and
Thailand triggered the alert for the possibil-
ity of the occurrence of a pandemic due to
this virus, considering that the entire world
population would be susceptible to infec-
tion. These cases were associated with an
epidemic that occurred in birds in late 2003,
in eight countries in Asia, which indicated
inter-species transmission, although this
transmission had been detected since 1997
in Hong Kong?'. As it is a new strain of influ-
enza viruses infecting humans, the possibility
of sustained inter-human transmission, the
reduced efficacy of the antivirals used and
the severity of the cases previously known
(lethality around 50%) produced a series of
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possible parallels with pandemics previously
caused by influenza viruses, with their re-
spective death estimates: HIN1in 1918 (more
than 40 million), H2N2 in 1957 (4 million)
and H3N2 in 1968 (1 million).

In 2005, an event of a non-infectious
nature that occurred in the United States
caused immense damage to the population,
in addition to material and economic losses
(estimated cost of US$ 108 billion) and dis-
placement of the population. Hurricane
Katrina that hit New Orleans that year had
devastating effects, killing more than 1,500
people, in addition to the missing. Despite
the lessons learned from previous events,
especially with the 2001 terrorist attack,
facing the consequences of this disaster was
considered very insufficient by the National
Congress itself1.

The H5N1 influenza pandemic, expected
in previous years, did not materialize, but,
from February 2009 on, a new pandemic
began, this time, produced by the influenza
A [HIN1] pdmO09 virus. This pandemic was
considered the first public health emergency
of international importance, already adopting
the new criteria of the International Health
Regulations (IHR 2005), which had come
into force two years earlier’8. The pandemic
started in February of that year, on the border
of Mexico with the United States, and the
initial estimates indicated a high severity,
which were based on a study carried out in
Mexico, which showed a 41% lethality during
the beginning of the pandemic'. However,
these estimates were not confirmed, and the
subsequent projections for the number of
deaths were between 123,000 and 395,600
deaths™. It is not possible to estimate, with
good accuracy, the lethality for this pandemic,
given that the number of cases was suspended
globally, already in 20009.

Brazil was also seriously affected by the
pandemic, with rapid dissemination within
a few weeks of its onset. By the end of 2009,
50,482 serious cases and 2,060 deaths had
been confirmed, especially in the southern
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region of the Country. As Brazil implemented
a system for the detection of serious cases,
it was possible to estimate lethality (4.1%),
which was within the average observed for
seasonal influenza20:21,

In March 2011, after being hit by a tsunami
caused by a seaquake, the Fukushima Nuclear
Power Plant reported the melting of three tur-
bines, releasing significant amounts of radioac-
tive material, which was the largest nuclear
disaster since the Chernobyl nuclear accident
in 198622, The number of people affected, or
who may still manifest diseases related to the
accident, is unclear, but it is estimated that
18,500 people died, with 200 thousand being
affected by the event™.

Between the end of 2013 and the beginning
of 2014, an epidemic by the Ebola virus began to
affect the Republic of Guinea, rapidly expand-
ing to Liberia and Sierra Leone (West Africa)
and producing a total of 28,616 cases with 11,310
deaths?324 which would correspond to a lethal-
ity of 39.5%. However, this percentage was prob-
ably underestimated, considering the average
lethality recorded in previous epidemics and
the precariousness of health services in the
countries involved?3. This epidemic was also
considered by the World Health Organization
(WHO) to be a public health emergency of in-
ternational concern, according to the criteria
of the THR 2005, and lasted two years, ending
on March 29, 201624,

In the same period, two epidemics were
spreading in the American continent, both
transmitted by the same vector, Aedes aegypti:
Chikungunya fever and Zika virus infection,
with theirs serious consequences. These epi-
demics have seriously affected Brazil since
2014, especially after detecting the increase
in neurological syndromes (in the case of
Chikungunya and Zika) and the congenital
adverse effects associated with maternal
infection by the Zika virus in late 201526:27,
With the new findings referring to congenital
manifestations by the Zika virus in Brazil
and with the spread to other countries, four
months after the emergency declaration in
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the country, WHO declared a public health
emergency of international concern2s,

Although epidemics of the Zika virus have
already been reported in Africa and Asia, until
then these serious manifestations of con-
genital infection were unknown. However,
after its occurrence in northeastern Brazil,
the broad spectrum of manifestations came
to be known, which were found not only
in the country, but in all other continents,
although to a lesser extent. Since the begin-
ning of the epidemic until May 2019, more
than 3,406 cases of what came to be later
called Congenital Zika Syndrome have been
confirmed?®. In many countries where the
epidemic has spread, the magnitude of the
syndrome is not precisely known, although
infection by the Zika virus has already spread
to 87 countries by July 201930,

Still in Brazil, in 2017, at the same time
that there was a significant reduction in the
epidemic by the Zika virus, a new epidemic
of Wild Yellow Fever began. The country had
already faced epidemics in the previous two
decades, to a lesser extent, for example, in
1999/2000 (76 and 85 cases respectively) and
2008/2009 (46 and 47 cases respectively)3l.
In the epidemic that began in the monitoring
period (current form of temporal analysis of
cases by the Ministry of Health) of 2016,/2017,
768 human cases were confirmed, with a great
expansion of the transmission area of this virus
in the east and south of the Country?°. In the
subsequent periods, there was continuity in
the geographic expansion of the epidemic,
with a record of 1,376 (2017/2018) and 88
confirmed cases (2018/2019). In all these last
periods, as it had been registered since the end
of the last century, cases were recorded in areas
where there was no record for more than 40
years, indicating a change in the geographical
pattern of the disease in Brazil3'.

As of mid-2018, the African continent was
again affected by an epidemic by the Ebola
virus, this time in the Democratic Republic of
Congo. This country had already periodically
presented epidemics in smaller proportions,



the last ones being in 2014 and 2017, due to
the situation of vulnerability (wars, poverty
and extreme hunger). However, the current
epidemic has assumed a more relevant mag-
nitude than the previous ones, with a record
of 3,175 cases, among which, 2,122 evolved to
death (lethality 67%) by September 24, 201932,

In Brazil, arecent epidemic has been caused
by measles. Although, in recent years, there
have been records of epidemics located in
some states (Pernambuco in 2013/2014 and
Ceara in 2014,/2015)383, as of 2018, the spread
and magnitude of this event assumed much
greater proportions, leading to loss of the
disease elimination certificate granted by Pan
American Health Organization (Paho) in 2016.
With the epidemic in the northern region of
the Country in 2018, linked to the epidemic in
Venezuela - between January and September
2019 in all regions, but predominating in Sdo
Paulo (95% of the cases)33 -, it became evident
that the reintroduction of the disease in Brazil
found a favorable environment due, among
other factors, to low coverage in some popula-
tion groups, as well as the continuous import
of cases from countries that never achieved
elimination, especially in Europe and Asia.
It is also worth remembering that the rein-
troduction of the disease in the Americas did
not occur only in Brazil and Venezuela, but
also affected other countries in the region
such as the United States, which also faced
an important epidemic (31 states affected)33.

Still in that year, the Country was the stage of
another tragedy, considered one of the biggest
environmental disasters, due to the rupture
of the mining tailings dam of the company
Vale S.A. in Brumadinho (MG). Approximately
300 people have died or are missing (bodies
are still being found), 18 municipalities and 2
river basins have been directly affected and
environmental damage is still being measured.
This was the second event related to the tail-
ings dam in recent years, considering that, in
2015, a disaster with similar characteristics
occurred in Mariana (MG), also affecting the
state of Espirito Santo, involving the company
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Samarco (subsidiary of Vale SA), resulting in
the death of 19 people, in addition to environ-
mental damage35.

These health events are increasingly ex-
pressed in an abrupt, unusual way, presenting
a high impact on the population and exceeding
the response capacity of health services. In
order to characterize the way in which these
events occur and to identify the most appro-
priate measures for detection and response,
some terms have been used in international
literature and by health services, which will
be discussed below.

On the definitions of
emerging and re-emerging
diseases

The emergence of new diseases due to the
occurrence of new etiological agents, strains
or mechanisms of transmission, changes in ex-
isting agents (with an increase in virulence or
pathogenicity) and the introduction of agents
in new areas hitherto considered to be indem-
nities, which are potentially generating factors
epidemics, in addition to the development of
new techniques that allow the detection of
these new diseases, stimulated the develop-
ment of concepts that sought to characterize
these processes and contribute to their detec-
tion, prevention and control. Likewise, the
resurgence of diseases previously considered
to be controlled would also represent a risk of
producing epidemics, given that the popula-
tion of a given territory could be susceptible,
depending on the period in which the agent
was not circulating or with little circulation
in that space3s.

For the first set of events, the term emer-
gent diseases was used, while for the second,
the term re-emerging diseases. These terms
emerged in the early 1990s, initially used by the
Institute of Medicine3? and later by the Centers
for Disease Control and Prevention (CDC) of
the United States, defined emerging infectious
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diseases as “diseases of infectious origin whose
incidence in humans has increased within the
past two decades or threatens to increase in
the near future”38®@,

Barreto et al.39 identified some inaccuracies
in the concept of emerging diseases, although
it is widely used in the world literature and
adopted by several health organizations: a) it
establishes an artificial period (two decades)
to characterize an infection as emerging; b)
it does not establish a territorial dimension
so that the analysis of the distribution of a
disease is properly contextualized; c) it does
not establish parameters to characterize an
increase in the incidence of a disease, that
is, it does not consider the magnitude of that
increase and the previous historical trend.

In 2003, the Institute of Medicine updated
the 1992 document, defining an emerging in-
fectious disease as

[...] a newly recognized, clinically distinct in-
fectious disease or a known infectious disease
whose reported incidence is increasing in a
given place or among a specific population40G2,

This new definition is more precise, as
itincorporates the spatial dimension (that
is, it requires territorial contextualization)
and does not establish an artificial period,
but, as Barreto et al.3% referred, there was
still an imprecision on the parameters to
characterize an increase in the incidence
of a disease.

As Carmo et al.36 pointed out, for a better
characterization of an infectious disease as
emerging, it is necessary to analyze the oc-
currence in a contextualized way for each
population, territory and historical time,
in which the diseases affect. It should be
analyzed whether its appearance or the in-
crease in its incidence has epidemiological
relevance for a defined population and terri-
tory. Regarding the time to be considered in
the characterization of a disease as emerging
or re-emerging, Waldman# recalls that they
highlight the need for the definition of the
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behavior’s cutting (temporal) of a disease
to take into account its historical pattern
of evolution. We can say that it would not
be possible to establish a single period, for
all diseases, for the characterization of an
emergency or re-emergence. This choice will
always be arbitrary and adopted to facilitate
the description of a set of diseases.

Definitions of public health
emergencies

With the approval of the new THR by the
World Health Assembly in 2005, another
concept was disseminated, that of public
health emergency42.

However, this concept was not initially
established by THR 2005, but it was already
present in a series of publications, although
almost always related to the application of
interventions by national organizations to
control events that could generate epidemics
or before epidemics already installed. The term
public health emergency was already included
in aregulatory act of the United States govern-
ment in 198443, Whether in regulatory acts or
in some publications, this term is generally
used to define the status of a health problem
that requires health authorities to adopt im-
mediate measures for its control, in particular
measures restricting individual rights (for
example, quarantine, isolation, compulsory
examination) or that justify the mobilization
of resources (human, infrastructure, financial).
The use of the term public health emergency in
these documents does not provide a definition,
in which the criteria by which a health event
can be classified as such are established44.

Initially, the use of the term in that country
applied predominantly to communicable dis-
eases. However, with the intentional use of
biological weapons (release of the Anthrax
bacillus in 2001), with the terrorist attack of
September 2001 and with the occurrence of
major disasters such as Hurricane Katrina,
the term started to be applied every more to



characterize events of a different nature45.4e,
Even so, there was a great diversity in its
use in legal instruments for the definition
of the term emergency between the states
of that country4s.

The term public health emergency repre-
sents a central element in THR 2005, but it
must be interpreted as to its application for
the purposes of this instrument. The THR 2005
aims to establish measures to expand national
capacities to detect and respond to the risks
of the spread or propagation (in the case of
non-infectious events) of diseases between
countries. In this instrument, the term used
is a public health emergency of international
concern - defined by:

An extraordinary event which is determined to
constitute a public health risk to other States
through the international spread of disease
[and] to potentially require a coordinated in-
ternational response42(®,

Still, according to the definitions of the IHR
2005, “Event is the manifestation of disease
or an occurrence that creates a potential for
disease”42™,

Events that may constitute emergencies,
therefore, are not restricted to infectious
diseases (may include events of a chemical,
radionuclear nature or disasters) nor are they
limited to the occurrence of damage to the
health of the population (case or death due
to a certain disease), but include risk factors
for its occurrence.

For the analysis of events that may consti-
tute a public health emergency of international
concern, some criteria are evaluated in a con-
textualized way for a specific population, time
and space, in addition to considering aspects
related to the likelihood of international re-
strictions on the transit of people, goods and
merchandise and international trade. For this
purpose, an instrument that has instructions for
its application and includes an algorithm was
developed, with some questions that support
the interpretation of the events under analysis#”.
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As pointed out by Carmo et al.36, the use
and adaptation of the concept of public health
emergency made more precise and applicable
by the national epidemiological surveillance
systems the definition of events that should
be monitored, proposing and implementing
actions aimed at preventing or decreasing the
likelihood of the spread or propagation of dis-
eases. Furthermore, when dealing with risks, it
allows the adoption of anticipatory measures,
with the potential to prevent or reduce the oc-
currence of damage to the population’s health.

With these characteristics, the definition
used for the concept of public health emer-
gency is more precise than for the term emerg-
ing diseases and broader than the concept of
epidemic, as both are restricted to the occur-
rence of damage, in addition to first concept
applies exclusively to infectious diseases. It
is worth noting that some emerging diseases
and epidemics, whenever they represent a
risk of spread (national or international), can
constitute a public health emergency3s.

The public health emergency concept
has been used routinely by countries that
adopted the THR 2005, through the active
monitoring of public health events (with
the use of active surveillance tools and elec-
tronic capture of rumors); and its wide use
has allowed an increase in the detection of
potential emergencies since the implementa-
tion of the Regulation.

In Brazil, this concept was adapted to
detect, analyze and respond to potential
emergencies of national importance, that
is, which present a risk of dissemination or
propagation in the national territory. In 2011,
Presidential Decree n° 7,616 was published,
through which three situations were defined
that could characterize a public health
emergency: a) epidemiological (outbreaks
and epidemics); b) disasters; c¢) lack of assis-
tance48. It is evident that, except in the event
of disasters, the definition of a public health
emergency would apply only when damage to
health occurred, that is, other risk situations
would not be considered emergencies.
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*Orcid (Open Researcher
and Contributor ID).

Conclusions

As seen before, the term public health emer-
gency, in the national and international
context, has been used to describe situations
(called public health events) that constitute
or present an immediate risk of production,
dissemination or aggravation of damage to the
health of the population, regardless nature or
origin. This term, when applied, has always
involved the need to adopt immediate public
health measures, involving not only medical
attention and health surveillance, but also
other areas according to the characteristics
of the event. That is, it is a concept aimed at
public health practice.

For this purpose, it requires from the
health authorities and from all the other
actors involved in the response an assess-
ment of the context and characteristics of
each event, which is not an easy task, as this
information is often known in the course of
the emergency itself.

Some processes, mechanisms and instru-
ments can be further strengthened to improve
this response capacity, which are related to
the definition of the emergency concept itself.
As an example, considering that it will be the
subject of other publications in this Journal:
a) development of methodologies for grading
events that may constitute public health
emergencies, including the characterization
of warning signs and pre-emergency stages;
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b) preparation of preparedness and response
plans that include the adoption of criteria for
the classification of public health emergen-
cies; ¢) carrying out exercises to evaluate the
application of these instruments.

Thisis an urgent task to be carried out by the
health authorities, the scientific community
and other actors involved with the theme, due
to the fact that the conditions for the intensifi-
cation of public health emergencies have been
increasing more and more. Climate change has
already created conditions for many events of
great magnitude to occur more frequently, in
a short period of time, and to cause greater
damage to populations#®. The prospects for
this process to intensify with the increase in
temperature above 1.5°C to 2°C in the coming
decades are already given, and some scenarios
are already described5°. Although these sce-
narios still present some degree of uncertainty,
it is certain that the impact on the health of
populations, especially the most vulnerable, of
the production of public health emergencies
will be incalculable. In view of this scenario,
it is our duty, now, to contribute so that its
effects are as small as possible.
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