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ABSTRACT

Objective: to analyze recent scientific evidence on interdisciplinary strategies for
surveillance and response applied to emerging diseases in post-pandemic scenarios,
focusing on contributions to strengthening global health. Method: this is an integrative
literature review, descriptive and analytical in nature, developed from the selection of
20 real scientific studies published between 2020 and 2025, with an emphasis on
research on epidemiological surveillance, genomic surveillance, environmental survei-
llance, digital surveillance, artificial intelligence, One Health approach, and community
surveillance. The analysis of the studies was conducted through thematic and
interpretative synthesis, allowing the organization of findings into converging scientific
axes. Results: the studies showed that, in the post-pandemic period, health surveillance
systems have been progressively reconfigured by more integrated, hybrid, and
interdisciplinary models.Highlighted were the expansion of surveillance in wastewater,
the strengthening of genomic surveillance, the use of digital tools and artificial
intelligence for early warning, as well as the relevance of community surveillance and
the one health approach in increasing the sensitivity and reach of response systems. It
was observed that the effectiveness of surveillance depends not only on technological
innovation but also on governance, interoperability, territorial intelligence, and
intersectoral cooperation. Conclusion: preparation for future health emergencies
requires multiscale, sustainable, and adaptive surveillance systems capable of integrat-
ing different data sources and different levels of public health action. The analyzed
literature reinforces that strengthening global health will depend on the articulation
between technology, territory, social participation, and institutional coordination.

Keywords:epidemiological surveillance; emerging infectious diseases; one health;
pandemic preparedness.
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INTRODUCTION

The emergence and re-emergence of
infectious diseases in recent decades have
solidified global health as a strategic field
for international health security, especia-
lly in light of increased human mobility,
climate change, accelerated urbanization,
pressure on ecosystems, and the growing
interface between humans, animals, and
the environment [1,2]. In this context, the
COVID-19 pandemic not only highligh-
ted historical weaknesses in surveillance
and response systems but also accelerated
structural transformations in how outbr-
eaks, epidemics, and events of public
health relevance are detected, monitored,

and controlled [1,3,4].

The post-pandemic scenario has
imposed a critical review of traditional
epidemiological surveillance models. Sy-
stems based exclusively on clinical notif-
ication and laboratory confirmation have
proven insufficient to respond, with ade-
quate speed and sensitivity, to the dyna-
mics of transmission of emerging patho-
gens on a global scale [1,15,17]. In
response to these limitations, recent liter-
ature has begun to emphasize the need for

interdisciplinary and integrated approac-

hes capable of articulating

laboratory, epidemiological, genomic,

environmental, digital, and community
surveillance in more resilient and respo-

nsive architectures [2,6, 10, 14].

Among the most relevant advances,
environmental surveillance of wastewater
has gained prominence as an early warn-
ing tool for viral circulation in communi-
ties, schools, and urban areas, allowing
for population monitoring even when
there is clinical underreporting or testing
limitations [5-9]. At the same time, ge-
nomic surveillance has established itself
as an essential component for identifying
variants, tracking transmission chains,
and understanding the molecular evolut-
ion of pathogens, particularly relevant in
scenarios of rapid international dissemi-
nation [10-13]. These mechanisms have
expanded the analytical capacity of public
health systems, especially when integra-
ted with clinical, territorial, and hospital
data [4,8,11].

In addition, the incorporation of
artificial intelligence, predictive modeli-
ng, and digital syndromic surveillance is
redefining the concept of early detection
in global health. Anomaly detection alg-

orithms, data analysis
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Unconventional and dynamic monitoring
systems have shown potential to identify
emerging epidemiological patterns before
the consolidation of traditional indicators,
favoring more timely responses [12,15-
17]. This technological transition, howe-
ver, does not eliminate the need for
governance, methodological validation,
and integration with institutional structu-
res capable of transforming early signals

into coordinated public health actions

[14-17].

Another central aspect of the cont-
emporary debate is the strengthening of
participatory, territorial, and community
strategies. Studies conducted in Brazil,

Indonesia, and Niger show that

community-based surveillance can enha-
nce the reach of formal systems, improve
sensitivity for detecting local events, and
strengthen epidemiological intelligence in
contexts of social inequality, low health-
care coverage, and limited laboratory
capacity [18-20]. This perspective brings

surveillance closer to a more democratic

and contextualized logic, recognizing that
the response to emerging diseases depe-
nds not only on advanced technologies but
also on local care networks, risk commu-
nication, and intersectoral mobilization

[3,18-20].

From this perspective, the One Hea-
Ith approach has become especially rele-
vant in the post-pandemic period, propo-
sing the integration of human health,
animal health, and environmental health
as a foundation for prevention, prepare-
dness, and response to complex infectious
threats [2]. This paradigm is particularly
important in a scenario marked by the
persistence of zoonoses, the risk of
spillover, and the expansion of sanitary
events associated with ecological imbal-
ances and social vulnerabilities. Thus,
thinking about global health surveillance
in the present implies overcoming frag-
mented models and advancing towards
interdisciplinary, adaptive, and cooperat-
ive systems, capable of operating at

multiple scales and contexts [1,2, 14].

In light of this panorama, this inte-
grative review aims to analyze recent
scientific evidence on interdisciplinary
surveillance and response strategies app-
lied to emerging diseases in post-
pandemic scenarios, emphasizing meth-
odological advances, the interfaces bet-
ween different modalities of surveillance,
and the contributions of these approaches

to strengthening preparedness and resp-

onse in global health.
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METHODOLOGY

This is an integrative literature rev-
iew, descriptive and analytical in nature,
developed with the aim of synthesizing
scientific evidence on interdisciplinary
strategies for surveillance and response
applied to emerging diseases in post-
pandemic scenarios. The integrative rev-
iew was chosen because it allows for the
gathering, analysis, and interpretation of

studies with different methodological de-

signs, favoring a comprehensive unders-
tanding of complex phenomena related to
global health, epidemiological surveilla-
nce, and intersectoral responses to emer-

ging health threats.

The construction of the review fol-
lowed structured stages: definition of the
theme and guiding question, establishm-
ent of eligibility criteria, systematic sea-
rch in databases, selection of studies,
extraction of relevant information, analy-
tical categorization, and interpretative
synthesis of findings. The question that
guided this review was: what interdiscip-
linary strategies for surveillance and re-
sponse have been described in the recent

literature as relevant for addressing eme-

rging diseases in

post-pandemic scenarios, considering the

contexts of global health?

The bibliographic search was direc-
ted towards internationally recognized
databases for their relevance and quality
of indexing in health and biomedical
sciences, with an emphasis on PubMed/
MEDLINE, complemented by recent int-
ernational scientific literature already al-
igned with the thematic scope of the
review. For the location of the studies,
descriptors and free terms in English were
used, combined by Boolean operators,
covering the main concepts of the topic,
such as: global health, emerging infectious
diseases,
post-pandemic, surveillance, public hea-
Ith surveillance, genomic surveillance,
wastewater surveillance, community-
based surveillance, digital surveillance,
One Health, outbreak response, and pa-
ndemic preparedness. The strategy was
structured to retrieve studies that addres-
sed, directly or applied, the systems of
surveillance, preparedness, and response
to emerging infectious diseases after the

COVID-19 pandemic.
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The inclusion criteria adopted were:

original articles, observational studies,
applied analyses, and reports of...
implementation, studies

Methodological and research studies with
empirical contributions to health surveil-
lance, preferably published between 2020
and 2025, in English, Portuguese, or
Spanish, available in full text or with
sufficient metadata for scientific evaluat-
ion, and relevant to the central theme of
the review, were included. Studies addr-

essing at least one of the following areas

were included: genomic surveillance, en-

vironmental surveillance, syndromic su-
rveillance, digital surveillance, commun-
ity surveillance, epidemiological intelli-
gence, preparedness, One Health, or int-
erdisciplinary response strategies. Edito-
rials, letters to the editor, opinions with-
out empirical basis, exclusively normative
documents, duplicate texts, studies with-
out a direct relationship to emerging
diseases, or studies without a practical
contribution to the debate on global health

surveillance and response were excluded.

The selection of studies occurred in
successive stages. Initially, an explorat-
ory reading of the titles and abstracts was
carried out to identify thematic relevance.
Subsequently, the potentially eligible te-
xts were analyzed for their adherence to

the objective.

From the review itself, to the type of
methodological contribution and releva-
nce to post-pandemic scenarios, a final
sample of 20 real studies was selected
after screening. These were considered
sufficient to form a robust and internati-
onal analytical base, with geographical,

methodological, and thematic diversity.

This sample included investigations dev-
eloped in different contexts, including
Europe, Latin America, the Caribbean,
Asia, and Africa, which broadened the
capacity to interpret health surveillance

from a global health perspective.

To organize the synthesis, an extra-
ction matrix was developed containing
the following elements: author and year
of publication, main thematic axis, type
of study or methodological approach,
application context, and main contribut-
ion to surveillance and response systems.
Based on this matrix, the studies were
grouped by thematic convergence, allo-
wing the construction of analytical cate-
gories related to the reconfiguration of

surveillance systems in the post-

pandemic period, the use of emerging
technologies for early detection, the int-
egration between environmental and ge-
nomic surveillance, the role of artificial
intelligence and digital surveillance, as

well as...
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as well as the relevance of community

strategies and the One Health approach.

Since this is an integrative review
using secondary data from the scientific
domain, without direct involvement of
human beings, there was no need for
submission to an Ethics Research Com-
mittee. It is emphasized, however, that

the principles of integrity academic,

rigor

RESULTS
The Analysis ofthe Included Studies

showed that, in the post-pandemic scena-
rio, global health surveillance has been
ongoing  progressively

restructured based on more integrated

models, responsive and

interdisciplinary. Together, the selected
works indicate that systems focused exc-
lusively on clinical notification and lab-
oratory confirmation are insufficient to
respond quickly, sensitively, and effect-

ively to emerging diseases,

methodological and fidelity to the consu-
Ited scientific literature were observed.
The final analysis of the data was condu-
cted in a descriptive-interpretative man-
ner, seeking not only to gather the
findings but also to identify trends, gaps,
and practical implications for strengthe-
ning global health surveillance and res-
ponse systems in the face of future health

emergencies.

especially in contexts of high population
mobility, territorial inequality, and simu-
Itaneous circulation of multiple infectious
agents [1,4,15,17]. The synthesis of fin-
dings allowed for the organization of

results into five scientific thematic axes:

reconfiguration of public health surveil-
lance systems; environmental and meta-
genomic surveillance; genomic surveill-
ance and molecular intelligence; digital,
syndromic surveillance and artificial int-
elligence; and community surveillance
linked to the
[1,2,6,10,14].

One Health approach

Table 1. Synthesis ofthe Thematic Axes Identified in the Integrative Review

Thematic axis Studies

Synthesis of key findings

Reconfiguration of pub-
lic health
systems

_ They highlight the need for adaptive, multi-
surveillance || 1, 3,4, 17 /1,y systems with integration between clini-
cal, territorial, and operational data for



http://www.revistacientificaipedss.com

~([

Fawims Cloraifics DS

ISSN: 2764-4006 | www.revistacientificaipedss.com

Thematic axis Studies Summary of the main findings

Faster response.

They demonstrate that wastewater and meta-
Environmental surveil- 5,6,7,8, | genomic approaches enhance early detection
lance and metagenomics 9 and complement traditional epidemiological

surveillance.

Genomic surveillance and

They show that sequencing, bioinformatics,
10, 11, 12, /and molecular analysis are central to tracking

molecular intelligence 13, 14 variants, viral introductions, and emerging
threats.
Digital surveillance, syn- 12. 15. 16 They indicate that AIl, anomaly detection, and
dromics, and artificial int- 17’ " ’|lunconventional data strengthen early warning,
elligence. forecasting, and dynamic monitoring.
They reinforce the role of local networks,
Community surveillance and |2, 18, 19, ||social participation, and the integration of
the One Health approach 20 human, animal, and environmental health in

emergency response.

Regarding the reconfiguration of
public health surveillance systems, stud-
ies have indicated that the COVID-19
pandemic acted as a catalyst for revising

traditional health monitoring models.

Stoto et al. demonstrated that, in the
European experience, the ability to artic-
ulate testing, screening, situational anal-
ysis and coordination between instituti-
onal levels was crucial for the initial
response, showing that the effectiveness
of surveillance depends on the functional
integration between different components

ofthe system [1]. In this way

convergent, De La Cerda et al. showed

what interventions

Territorialized, data-driven, and precision
public health-oriented approaches can
enhance the effectiveness of outreach
actions and target more vulnerable popu-
lations [3]. Fernandes et al., in turn,
identified that pre-hospital care data can
also contribute to preparedness by provi-
ding early signs of epidemiological and
healthcare pressure in territories with

greater operational fragility [4]. Post et al.

added that dynamic surveillance, based
on
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longitudinal trends, is especially useful
for guiding responsive decisions during

rapidly evolving events [17].

In the field of environmental survei-
llance and metagenomics, a strong meth-
odological and operational advance has
been observed. Hassard et al. demonstra-
ted the feasibility of near-source monito-
ring in schools, indicating that surveilla-
nce in wastewater can capture viral circu-
lation even in specific environments with
great epidemiological importance [5].
Besijn et al. evidenced that on-demand
sewage surveillance was able to support
responses to local outbreaks in the Nethe-
rlands, including applications for SARS-
CoV-2 and MPXYV, reinforcing its utility
in focused population contexts [6]. At the
national level, Radvak et al. showed that
SARS-CoV-2 surveillance in sewage can
be broadly operationalized and comple-
ment traditional

systems, expanding

the monitoring

epidemiological [7]. Child et al. added
that the comparison between metageno-
mic methods and targeted approaches in
environmental samples has relevant imp-
lications for the choice of more sensitive
laboratory strategies for detecting emer-
ging human pathogens [9]. Although with
less interpretative weight as it is a prepr-

int,

Holm et al. also suggested that the integ-

ration of sewage, seroprevalence, and

hospitalization may enhance the predict-

ive capacity of surveillance systems [8].

Regarding the axis of genomic sur-
veillance and molecular intelligence, the
findings showed that genomic sequencing
has consolidated as a central component
of the contemporary architecture of glo-
bal health surveillance. Sahadeo et al.
reported the implementation of genomic
surveillance of SARS-CoV-2 in 17 terri-
tories of the Caribbean and highlighted
that its sustainability in resource-limited
contexts depends on regional cooperati-
on, technical training, and continuous
laboratory infrastructure [10]. Similarly,
Su et al. demonstrated, in Cambodia, that
genomic epidemiology allowed tracking
multiple viral introductions and underst-
anding transmission behavior during the

early pandemic phases [11]. Zhao et al.

expanded this field by showing that
artificial intelligence models based on
haplotypes can contribute to assessing
emerging variants and mutations with
greater analytical agility [12]. Bohl et al.
evidenced, in a resource-scarce scenario
in Southeast Asia, the potential of a

global metagenomic platform.
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for the identification of disease-causing

pathogens [13], while Downie et al.

emphasized that agnostic surveillance
based on metagenomics requires institu-
tional governance and strategic participa-
tion from laboratory networks and federal
agencies for its sustainable consolidation

[14].

In the realm of digital surveillance,
syndromic surveillance, and artificial int-
elligence, studies have shown that the
incorporation of algorithms and unconv-
entional data has enhanced the capacity
for early detection of infectious events.
Wen et al. demonstrated that anomaly
detection models applied to syndromic

surveillance can differentiate outbreaks

with similar clinical presentations, favor-
ing early alerts for COVID-19 and other
emerging flu syndromes [15]. Movahedi
Nia et al. indicated that strategies based
on deep learning and alternative data have
the potential to structure real-time survei-
llance systems, forecasting, and early
warning for respiratory outbreaks [16].
Zhao et al. also contributed to this area by
showing that advanced computational to-
ols can strengthen the dynamic assessment
of variants [12]. Together, these studies
suggest that digital surveillance does not
replace conventional epidemiological su-

rveillance, but rather it

strategically complements, especially

when associated with well-defined analy-
tical structures and institutional integrat-

jon [12,15-17].

In the axis of community surveillan-
ce, participatory and One Health approa-
ch, the results showed that the response to
emerging diseases also depends on the
social and territorial reach of epidemiolo-
gical intelligence systems. Wakimoto et
al. demonstrated that the Brazilian exper-
ience with COVID-19 and zoonoses rein-
forces the centrality of the One Health

approach for preparedness and response,

by integrating human, animal, and envir-
onmental health within the same analytical
logic [2]. Wittwer et al. demonstrated, in
Brazil, that participatory surveillance ba-
sed on self-reporting can track epidemio-

logical trends and

complement formal systems [18]. Craig et
al. highlighted, in Indonesia, that com-
munity surveillance strengthens the gen-
eration of intelligence for emerging infe-

ctious diseases [19]. In the same directi-
on, Maazou et al. showed that

community-based surveillance contribu-
ted to the response to COVID-19 in
Niger, especially when supported by
training and logistical support [20]. These
studies converge in indicating that adva-
nced technologies, in isolation, are not

sufficient: the effectiveness of
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Post-pandemic surveillance also depends
on local networks, social participation,

risk communication, and intersectoral

coordination [2, 18-20].

In a transversal manner, the synthe-

sis of the studies demonstrated three
central trends. The first was the expans-
ion of hybrid surveillance systems, in
which clinical, laboratory, environmental,
genomic, digital, and community data
operate complementarily [1,6, 10, 17]. The
second was the increasing emphasis on
early detection, highlighting wastewater
surveillance, metagenomics, syndromic

surveillance, and

DISCUSSION

The findings of this integrative rev-
iew indicate that the post-pandemic per-
iod has consolidated an important inflec-
tion point in the field of global health
surveillance. If, before COVID-19, many
systems still operated with a strong
dependence on clinical notifications, la-
boratory confirmation, and relatively
slow bureaucratic flows, recent literature
shows a transition to more hybrid archit-
ectures, in which different modalities of
surveillance begin to act complementarily

[1,6,10,14]. This movement represents

not only technological innovation but a

10

artificial intelligence [5-9,12,15,16]. The
third was the strengthening of the integr-
ation between territory, governance, and
interdisciplinarity, especially in contexts
marked by resource inequality or greater
vulnerability to zoonoses and emerging
outbreaks [2,4,10,14,19,20]. Together,
the results indicate that surveillance in

post-pandemic scenarios tends to be more

effective when structured as an interope-

rable, multiscale system that is sensitive
to the ecological, social, and technologi-
cal dimensions of infectious emergencies

[1,2,14].

conceptual reconfiguration of surveilla-
nce itself, now understood as a continu-
ous process of producing epidemiological
intelligence, intersectoral articulation, and

adaptive response at multiple scales [1,2].

On the first analytical plane, the
review suggests that the main lesson from
the pandemic scenario was the insufficiency
of isolated models. The European experie-
nce demonstrated that the effectiveness of
the response depends on the integration of
testing, tracing, laboratory capacity, federal
coordination, and timely use of data for

decision-making [1]. This finding
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It dialogues with territorial and operati-
onal studies that highlight the value of
pre-hospital data and targeted precision
strategies in public health to anticipate
care pressure and identify the most vuln-
erable areas [3,4]. Practically speaking,
this means that preparedness should not
be reduced to the availability of supplies
or beds, but must incorporate surveillance
systems capable of transforming scattered
signals into coordinated action. The int-
ernational discussion, therefore, shifts the

focus from surveillance as a mere record

of cases to surveillance as a strategic
infrastructure  for

[1,4,17].

health governance

Another central point refers to the
expansion of environmental and metag-
enomic surveillance as early warning
instruments. The included studies show
that monitoring of wastewater has bec-
ome one of the most important methodo-
logical innovations of recent times, espe-
cially due to its ability to capture viral
circulation at the population level, even
when there is clinical underdiagnosis, low

demand for testing, or delays in reporting

[5-9]. The experience of Rotterdam-

Rijnmond is particularly illustrative, as it

demonstrates that on-demand sewage
surveillance can support outbreak respo-

nse.

11

located, detect transmission patterns in
small populations and even contribute to
the monitoring of different viruses, such
as SARS-CoV-2 and MPXV [6]. This
reinforces that environmental surveillance
should not be seen merely as a comple-
mentary research tool, but as an operati-
onal component with the potential for
integration into official public health

systems.

However, the literature also suggests
that the incorporation of these technolo-
gies requires interpretative caution and
methodological standardization. Although
the sensitivity of environmental surveil-
lance is promising, its translation into
health decision-making depends on sam-
pling frequency, analytical quality, pop-
ulation context, and coordination with
epidemiological and clinical indicators
[6,8,9]. The same applies to agnostic
metagenomic approaches, which expand
the capacity to identify unexpected pat-
demand

hogens, but

laboratory infrastructure, qualified bioi-
nformatics, and governance models that
support their continuous adoption [13,
14]. Thus, the significant contribution of
this axis lies not only in increasing
diagnostic sensitivity but also in opening
a new logic of prospective, ecosystemic

surveillance that is less
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dependent on the late confirmation of symp-

tomatic cases.

In the context of genomic surveill-
ance and molecular intelligence, studies
reinforce that the pandemic has transfo-
rmed sequencing into a central instrument
of contemporary public health [10-14].
The case of the Caribbean is especially
relevant because it shows that, even in
resource-limited contexts, collaborative
networks and regional capacity building
can enable genomic surveillance systems
with a real impact on public health
decisions [10]. This finding is important
for global health because it shifts the
discussion from a purely technological
axis to the axis of equity: it is not enough
to recognize the value of genomics; it is
necessary to discuss who has access to it,
with what sustainability, and with what
degree of integration into epidemiological
surveillance systems [10,11]. From this
perspective, genomics is understood not
only as a sophisticated laboratory tool but
also as a strategic technology for health
sovereignty and rapid response to the
emergence of variants, viral reintroduct-

ions, and new pathogens.

The discussion also highlights that

the use of artificial intelligence, analysis of

12

Anomalies and unconventional data sig-
nificantly broaden the horizon of post-
pandemic surveillance [12,15,16]. These
resources allow for the identification of
early patterns, processing of large volu-
mes of data, and generation of predictive
models with potential application in rap-
idly evolving epidemiological scenarios.
However, the literature does not support a

techno-deterministic reading.

Instead of replacing classical systems, Al
and digital surveillance seem to produce
better results when they operate compl-
ementarily to structured epidemiological
surveillance, laboratory capacity, and ins-
titutional governance [12,15-17]. In other
words, digital innovation is more robust
when integrated into interoperable and
well-coordinated systems, rather than
when it acts in parallel or disconnected
from health routines. This point is partic-
ularly important to avoid the illusion that
algorithms, by themselves, solve historical

problems of fragmentation, territorial in-

equality, and low responsiveness.

In the axis of community surveilla-
nce and the One Health approach, the
review shows that technological sophist-
ication, while necessary, is not sufficient
to sustain effective responses to emerging
diseases [2,18-20]. The
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Studies conducted in Brazil, Indonesia,
and Niger demonstrate that community-
based surveillance increases the detection
capillarity, strengthens sensitivity to local
events, and reduces zones of epidemiol-
ogical silence, especially in territories
with fragile formal coverage [18-20]. The
Brazilian study on COVID-19 and zoo-
noses adds that preparedness and respo-
nse need to more consistently incorporate
the interface between human, animal, and
environmental health, a dimension that
has become unavoidable in the post-
pandemic debate [2]. Thus, the One
Health approach emerges not only as a

theoretical reference but as a practical

foundation for surveillance policies that
are more coherent with the ecological

complexity of emerging diseases.

This interpretation has direct impli-
cations for countries marked by regional
heterogeneity, infrastructure inequality,
and the coexistence of biological, social,
and environmental risks. In such contexts,
excessively centralized surveillance sys-

tems or

those exclusively dependent on high-
complexity laboratories tend to reproduce
asymmetries in detection and response.
The reviewed literature suggests that more

resilient models are those

13

capable of combining high technology
with territorial intelligence, community
participation, cooperation

Inter-institutional and adaptation to local
specificities [2,6,10,18-20]. This is part-
icularly relevant for middle-income cou-
ntries, where the challenge is not only to
incorporate innovation but to ensure that

this innovation is operationally sustaina-

ble and equitably distributed.

From a critical standpoint, this rev-
iew also highlights some gaps. Part of the
literature still heavily focuses on SARS-
CoV-2, which, while understandable,
may limit generalization to other emerg-
ing pathogens with distinct dynamics.
Furthermore, there is heterogeneity am-
ong study designs, application contexts,
and indicators used to assess the effecti-
veness of surveillance, which complicates
direct comparisons. It is also noted that
some strategies appear more consolidated
in terms of proof of concept than of full
institutionalization. Thus, while the iden-
tified advances are relevant, the transition
from successful experiences to permanent
policies still constitutes a substantial

challenge for global health.

Contemporary global health.
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In summary, the discussion of the
analyzed studies supports that surveilla-
nce in post-pandemic scenarios tends to
be more effective when structured as a
hybrid, interdisciplinary, multiscale sys-
tem oriented by integration. The main
contribution of the reviewed literature is
to show that future responses to emerging
diseases will depend less on singular
solutions and more on the ability to
combine environmental surveillance,

shared.

CONCLUSION

This integrative review evidenced

that, in post-pandemic scenarios, the
surveillance and response to emerging
diseases are being progressively reconf-
igured based on more integrated, interdi-
sciplinary, and technologically enhanced
approaches. The studies analyzed demo-
nstrated that traditional models, centered
exclusively on clinical notification and
laboratory confirmation, tend to present
significant limitations in the face of the
speed of dissemination of infectious ag-
ents, the complexity of ecological and
social determinants, and the need for

timely responses at different territorial

scales [1,4,15,17].

14

genomic, digital, community, and territo-
rial in coherent, sustainable, and equita-
ble operational arrangements [1,2,6, 10,
14]. This understanding reinforces the
idea that preparedness for new health
emergencies requires not only technolo-
gical innovation but also organizational
reform, cooperative governance, and
commitment to global health as a public

good

The synthesis of the literature sho-
wed that strengthening global health de-
pends on the articulation between multi-
ple modalities of surveillance, including
environmental, genomic, syndromic, dig-
ital, and community surveillance, operat-
ing in a complementary and non-
competing manner [5-7,10,14,18-20]. In
this sense, wastewater surveillance and
metagenomic approaches have stood out

as promising tools

for early detection and population monit-

oring, while genomic surveillance has
consolidated itself as a central axis for
tracking variants, understanding transmis-
sion dynamics, and supporting decision-
making in public health [6,9-14]. At the
same time, the use of artificial intelligence

and systems


http://www.revistacientificaipedss.com

?-‘m

R\

1n Cherefics BIIHS

[SSN: 2764-4006 | www.revistacientificaipedss.com

Monitoring digital data indicated signific-
ant potential for increasing analytical sens-

itivity and early warning, especially when

associated with institutional structures
well coordinates
[12,15,16].

The findings also reinforced that the
response to emerging diseases cannot be
sustained solely by technological innova-
tion. The effectiveness of post-pandemic
surveillance equally depends on govern-
ance, interoperability between systems,
laboratory capacity, regional cooperation,
territorial intelligence, and social partic-
ipation [1,10,14,17]. In this context, the
One Health approach and community
surveillance strategies proved to be part-
icularly relevant, as they enhance the
understanding of the interactions between
human, animal, and environmental health
and strengthen the detection of events in
contexts of greater social and health

vulnerability [2, 18-20].
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