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Abstract

Introduction: The International Health Regulations were
created by the World Health Organization with the pur-
pose of preventing the international spread of diseases.
The 196 signatory countries are bound by this interna-
tional agreement. In this article, we conducted a scoping
review of the literature concerning the implementation
and operationalization of measures at both the continental
and national levels to prevent the spread of vector-borne
diseases. The purpose was to understand the main
strategies and policies adopted, as well as how they have
been operating. Methods: Out of an initial search on
PubMed™, SCOPUS™, and Web of Science™ using combi-
nations of “International Health Regulations” and “vector-
borne diseases”, 75 references were obtained, of which 27
were included after careful qualitative analysis. Results:
Publication dates of included articles ranged from 1996 to

2022. Four major categories of measures were identified:
(a) surveillance and epidemic intelligence; (b) Declaration
of Public Health Emergency of International Concern; (c)
measures in Points of Entry; and (d) vaccination status.
Implemented measures were found in all continents: Af-
rica, Oceania (Australia), Asia (China, India, Taiwan), Europe
(Ireland, the Netherlands, and Mediterranean countries),
North America (USA), and South America (Brazil). Yellow
fever, Zika, Dengue, and Chikungunya were the most cited
vector-borne diseases but Crimean-Congo hemorrhagic
fever, Japanese encephalitis, Lyme disease, Malaria,
Leishmaniasis, Tick-borne encephalitis, and West Nile fever
were also mentioned. Conclusion: There are severe
asymmetries across countries on the implementation of
international regulations with regards to vector-borne
diseases, particularly on the issue of surveillance sys-
tems. State Parties should consider the lessons learned
from the pandemic and perfect their core capacities to
prevent future outbreaks of infectious diseases.
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A implementacao do Regulamento Sanitario
Internacional relativamente a doencas transmitidas
por vetores — uma scoping review da evidéncia
qualitativa conduzida no mundo

Palavras-Chave

Regulamento Sanitério Internacional - Doencas
transmitidas por vetores - Medidas implementadas -
Scoping review

Resumo

Introdug¢do: O Regulamento Sanitéario Internacional foi
criado pela Organizacdo Mundial da Saude com o ob-
jetivo de prevenir a propagacao de doencas a nivel
internacional. Os 196 paises signatarios estao vinculados
a este acordo internacional. Neste artigo realizamos uma
revisdio de ambito sobre a implementacdo e a oper-
acionalizacao de medidas a nivel continental e nacional
para prevenir a propagac¢ao de doengas transmitidas por
vetores. O objetivo foi compreender quais as principais
estratégias e politicas adotadas e como tém sido im-
plementadas. Métodos: A partir de uma pesquisa inicial
nas bases PubMed™, SCOPUS™ e Web of Science™ uti-
lizando as combinagbes dos termos “Regulamento
Sanitario Internacional” e “Doencas transmitidas por
vetores”, foram obtidas 75 referéncias, das quais 27
foram incluidas no trabalho apds andlise qualitativa.
Resultados: Foram incluidos artigos de 1996 até 2022.
Identificaram-se quatro grandes categorias de medidas:
a) Vigilancia e inteligéncia epidemioldgica; b) Declara-
¢ao de Emergéncia de Saude Publica de Importancia
Internacional; ¢) Medidas nos Pontos de Entrada; e d)
Situacdo vacinal. As medidas implementadas foram
encontradas em todos os continentes: Africa, Oceania
(Australia), Asia (China, [ndia, Taiwan), Europa (Irlanda,
Paises Baixos e Paises da regiao do Mediterraneo) e
América do Norte (Estados Unidos da América) e do Sul
(Brasil). Febre amarela, Zika, Dengue e Chikungunya
foram as doencas transmitidas por vetores mais re-
feridas, tendo sido também citadas a febre hemor-
ragica Crimeia-Congo, a encefalite japonesa, a doenca
de Lyme, a malaria, a leishmaniose, a encefalite
transmitida por carraca e a infecdo pelo virus do Nilo
Ocidental. Conclusdo: Foram observadas grandes as-
simetrias entre paises na implementacdo do Regu-
lamento Internacional nas doencas transmitidas por
vetores, particularmente, nos sistemas de vigilancia. Os
Estados signatarios devem ter em conta as licoes
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aprendidas com a pandemia e aperfeicoar as suas ca-
pacidades basicas para a prevencao de futuros surtos de
doencas infeciosas.

© 2023 The Author(s). Published by S. Karger AG, Basel
on behalf of NOVA National School of Public Health

Introduction

The International Health Regulations (IHR) were
created by the World Health Organization (WHO) in
1969 with the purpose of controlling the international
spread of six diseases (cholera, plague, relapsing fever,
smallpox, typhoid, and yellow fever). The Regulations
outline the responsibilities of states regarding the
notification of communicable diseases and are de-
signed to maintain the highest level of security against
the global spread of diseases with the least amount of
disruption to global trade [1]. The most recent version
of the IHR is from 2005. The changes in the
ITHR(2005) made it so that the spectrum of diseases it
aims to prevent was broadened over the years. To this
day, it remains a part of international law that binds
196 countries. The primary goal now is to prevent the
spread of any disease that could potentially become a
Public Health Emergency of International Concern
(PHEIC). Each country is responsible for the national
implementation of the IHR (2005). The role of the
WHO is to assist countries with the implementation
at the national level and to coordinate the response at
the international level. Countries should be able to
detect, assess, and respond to public health events, as
well as report them to the WHO [2].

Vector-borne diseases (VBD) are diseases spread by
“vectors”, which are living organisms that can
transmit infectious pathogens between humans, or
from animals to humans, and cause illnesses [3]. These
diseases include several mosquito-borne viral infec-
tions with a significant public health impact, such as
West Nile, Dengue, Chikungunya, Japanese enceph-
alitis, Yellow fever, Rift Valley fever, and Zika virus, as
well as parasitic infections such as Malaria and
Lymphatic filariasis. Other well-established and im-
portant VBD are those transmitted by ticks, such as
Lyme Borreliosis, Crimean-Congo hemorrhagic fever,
Tick-borne encephalitis, and Typhus (the last, also
transmitted by mites, lice, and fleas). Other relevant
vector-borne diseases include those transmitted by
triatomine bugs (Chagas disease), by flies (Oncho-
cerciasis and Human African Trypanosomiasis), by

Port ] Public Health 2023;41:218-229 219
DOI: 10.1159/000531752

20z Aenuer G0 uo ysenb Aq ypd-zG/1£5000/£9€G2 L /81 2/S/ L Yispd-ajone/dld/woo iebiey//:dny wody papeojumoq


https://doi.org/10.1159/000531752

snails (Schistosomiasis), or by phlebotomine sandflies,
such as cutaneous, mucocutaneous, and visceral
Leishmaniasis. Vector avoidance strategies are
therefore critical to the prevention of these infections.
According to the WHQO’s Global Vector Control Re-
sponse 2017-2030, 80% of the world’s population is at
risk of one VBD, and more than half are at risk of two
or more VBD. Additionally, VBD account for 17% of
the global burden of communicable diseases, with over
700,000 deaths annually. VBD has recently expanded
into new regions, with illnesses that were previously
only seen in tropical and subtropical regions becoming
prevalent in temperate regions. Climate and envi-
ronmental changes, increased worldwide travel and
trade, changes in land use patterns such as defores-
tation, unplanned urbanization, inadequate solid
waste management, and lack of piped water are all
major factors contributing to the emergence or re-
emergence of VBD [4].

The interplay between demographic, social, and
environmental factors has resulted in the geographic
dispersion and extended duration of transmission
seasons for VBD, emphasizing the immediate need for a
comprehensive approach to vector control. In this
article, we aim to perform a scoping review of the
literature on the implementation and operationaliza-
tion of measures to control the spread of VBD within
the scope of the IHR. The focus of this article was
specifically on surveillance at Points of Entry (PoE),
epidemic intelligence, entomological surveillance, and
control of the vaccination status of travelers at airports,
ports, and ground crossings [5]. We searched for ar-
ticles within the scope of the implementation of such
measures at both the continental and national levels.
The purpose was to understand how these measures are
being implemented and shed light on the successes and
struggles of these implementations in different coun-
tries around the globe.

Materials and Methods

Review Question

The specific review question aimed to characterize the evidence
of the IHR measures implemented to control the occurrence of
VBD worldwide.

Objectives

1. To identify the effects of existing IHR strategies and inter-
ventions that have been developed for monitoring, restricting,
and controlling the occurrence of VBD.
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2. To classify strategies and interventions that have been im-
plemented, according to their suitability and efficacy in con-
trolling and preventing the development of VBD in human
populations.

Type of Review and Justification

We conducted a scoping review as the body of literature con-
cerning the implementation of the IHR on VBD has not yet been
comprehensively reviewed. A second reason was the heterogeneous
nature of content and measures found, which was not amenable to a
more precise systematic review. Therefore, the authors opted for a
scoping review as it provides a preliminary assessment of the po-
tential scope and size of the available literature, allowing for the
identification of the nature and extent of research evidence.

Review Process

In order to seek and map the evidence in such a broader
approach, the authors standardized the conduct and reporting
of this review taking into account the guidance developed by the
members of the Joanna Briggs Institute and Collaborating
Centres and the Search, Appraisal, Synthesis and Analysis
(SALSA) Framework [6, 7]. Prior to the review itself, a scoping
review protocol was developed where the objectives and
methods were predefined. The search strategy was compre-
hensive to identify both published and unpublished (grey lit-
erature) references. We searched relevant databases, namely
SCOPUS™, Web of Science™, and PubMed™, to search for
articles published since 1990.

Combinations of the terms: “International Health Regulations,”
and “vector-borne diseases,” contained in the title, abstract, and
index terms were searched. Our final queries for the search were:
“vector-borne” AND (“international health regulations” OR
“IHR”) on SCOPUS™, “vector-borne” AND (“international
health regulations” OR “IHR”) on Web of Science™ and (“In-
ternational Health Regulations” OR “IHR”) AND “Vector-bor-
ne”’(Mesh) on PubMed™.,

Articles and reports published in English or Portuguese were
included. Studies written in other languages were identified and
excluded during eligibility screening (see Table 1).

The primary screening in PubMed™ yielded 60 articles, with
16 detected in SCOPUS™ and 11 in Web of Science™. All results
were exported into a Microsoft Excel file. After removing dupli-
cates, 75 results were considered. The primary screening was
performed independently by two researchers and conducted on
the title and abstract of each article. The answers were compared,
and disagreements were discussed to solve any discrepancies
through consensus or a third researcher. Articles that did not meet
one or more of the inclusion criteria were excluded (n = 42).
Articles that met any combination or were unclear to one of the
listed criteria proceeded to secondary screening. Based on defined
criteria, 33 articles were included for full-text assessment. The
secondary screening was performed on the full-text articles in-
dependently by two researchers. The consensus was obtained using
the same methods as on the primary screening. Full-text careful
qualitative analysis was performed [8-40], with 6 studies being
excluded [9, 16, 17, 20, 29, 37]. Overall, 27 articles met all the
described criteria and were included in this scoping review (shown
in Fig. 1).
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Table 1. Eligibility criteria for population, interventions, comparisons, outcomes, timing, setting, study design, and publication

language

Inclusion criteria

Exclusion criteria

Population  Geographical areas at risk for VBD

None

Intervention A. Surveillance (syndromic surveillance, vector
surveillance, epidemic intelligence)

B. PHEIC

C. Measures in Points of Entry

D. Vaccination status

Complementary and alternative interventions,
interventions outside of the scope of the IHR

Comparison Standard measures of IHR None
Outcomes  Prevalence of vectors detected during Studies outside the scope of the outcomes established
entomological collections
Prevalence of human cases of VBD
Number of countries affected
Vaccine coverage
Timing Studies published since 1990 None
Settings International Health None
Study Original data Non-original data (e.g., book chapters, letters, or erratum)
design Any sample size Surveys
Observational studies In vitro studies
Case series
Cross-sectional studies
Qualitative studies
Narrative reviews
Systematic reviews or meta-analyses
Language  Studies published in English and Portuguese Other foreign language studies

IHR, International Health Regulations; PHEIC, Public Health Emergency of International Concern; VBD, Vector-borne diseases.

For each included study, the following data were extracted:

1. Strategies/interventions on VBD applied in accordance with
the THR.

2. Effects of interventions directed toward the prevalence of
human cases regarding VBD or toward the abundance of
vectors.

3. Data related to other characteristics, study period, country of
origin, study population, type of disease for which the THR was
applied.

Results

An overview of the selected articles is provided in
Table 2. For each article, author, year of publication, cat-
egory(ies) of IHR measures type of publication, diseases,
and geographic area are indicated. A more detailed de-
scription according to each of the four IHR measures
categories is highlighted in Table 3. For simplification,
Table 3 lists results for the four most prevalent diseases
(Yellow fever, Zika, Dengue, and Chikungunya) and groups
the rest (Lyme disease, Tick-borne encephalitis, Crimean-

International Health Regulations on
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Congo hemorrhagic fever, malaria, Japanese encephalitis,
West Nile fever, and Leishmania) as others. A quotation is
provided to exemplify each category.

General Characteristics of the Studies Included

Of the included articles, sixteen were research articles [8,
12, 14, 15, 17, 23, 25, 27, 30-33, 35, 36, 38, 40], five were
review articles [10, 11, 14, 22, 39], and six were other types of
publications (policy analysis, commentaries, and editorial)
(19, 21, 24, 26, 28, 34]. The year of included articles ranged
from 1996 [22] to 2022 [8, 31, 34] with 74% (n = 20) being
published in 2016 or after [8, 10-12, 15, 18, 19, 21, 23, 24, 27,
30-34, 36, 38, 40]. Seven studies were conducted in India
[19, 28, 30-33, 36], three in China [8, 12, 23], three in the
Mediterranean area [27, 34, 40], two in Brazil [21, 25], two in
Africa [22, 38], two in the Netherlands [8, 24], and two in
Asia-Pacific, Australia, and French Polynesia [15, 21]. There
was also one study from Ireland [11], one from the USA
[26], one from Indonesia [24], one from Taiwan [18], and
another one from several developing countries [35]. Three
studies/articles had no specific geographic focus [10, 14, 39].
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Fig. 1. Flow diagram describing the steps and number of studies selected for inclusion during the scoping review

process.

Some of the articles were related to specific diseases,
mainly Yellow fever [8, 10, 12, 22, 26, 30-32, 38], Zika
(8, 11, 18, 21, 25, 27, 30-32, 38], Dengue [8, 19, 24, 28,
30-33, 35, 38], and Chikungunya [8, 19, 24, 28, 30-33,
35, 38]. All the selected articles included ITHR im-
plementation measures to strengthen prevention and
response to public health events. The main categories of
measures were related to surveillance (whether syn-
dromic or vector surveillance or epidemic intelligence),
Declaration of PHEIC, measures in Points of Entry
(PoE, such as ports and airports), and vaccination
status.
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Surveillance and Epidemic Intelligence

It is emphasized in the IHR that epidemiological and
syndromic surveillance of VBD is crucial to expedite
national and international reporting. There are risk
characterization guidelines in place for several vectors
which help countries identify specific triggers for scaling
up or down surveillance and public health activities,
such as monitoring geographic spread and distribution
and detecting changing transmission patterns or atypical
clinical presentations [21]. However, there have been
reported operational difficulties due to barriers within
countries. Among these barriers, one should consider

Alho/Quelhas/Subtil/Adrego/Duréo

20z Aenuer G0 uo ysenb Aq ypd-zG/1£5000/£9€G2 L /81 2/S/ L Yispd-ajone/dld/woo iebiey//:dny wody papeojumoq


https://doi.org/10.1159/000531752

Table 2. Overview of the selected articles included in this scoping review

Ref. Author (year of IHR measure Type of publication  Diseases Geographic area
publication) category included
[8] Onstwedder et al. Surveillance, POE  Research article Zika, Chikungunya, Beijing and the
(2022) Dengue, Netherlands
Yellow fever, and
other VBD
[10] Simons and Patel PHEIC, vaccination Review article Yellow fever Global
(2016)
[11] Glynn et al. (2016) PoE Review article Ebola, Zika Ireland
[12] Lock-Wah-Hoon et al.  Surveillance Research article Yellow fever Beijing
(2020)
[14] Patel and Simons Vaccination Review article Yellow fever Global
(2013)
[15] Bennett and Carney PHEIC Research article VBD and others Asia-Pacific and

(2017) Australia
[18] Ho et al. (2017) Surveillance, POE  Research article Zika Taiwan
[19] Pilot et al. (2020) Surveillance Qualitative policy Dengue India
analysis
[21] Singer et al. (2017) PHEIC, Surveillance Policy analysis Zika Brazil and French
Polynesia
[22] Robertson et al. (1996) Vaccination Review article Yellow fever Senegal and Ivory Coast
[23] Vlieg et al. (2017) Surveillance Research article Dengue, Chikungunya, China and the
Zika, others Netherlands
[24] Satoto et al. (2018) PoE Research article Dengue Indonesia
[25] Bueno FTC (2017) PHEIC Research article Zika Brazil, South America
[26] Wilder-Smith et al. Vaccination Editorial Yellow fever, others USA

(2008)

[27] Minh et al. (2016) Surveillance, PoE  Research article Zika Mediterranean
[28] Sharma et al. (2005) PoE Research article Dengue India
[30] Regu et al. (2021) PoE Research article Dengue, Chikungunya, India
Zika, and Yellow fever
[31] Rajendran et al. (2022) PoE Research article Dengue, Chikungunya, India
Zika, and Yellow fever
[32] Sharma et al. (2020) PoE Research article Dengue, Zika, and Yellow India
fever
[33] Sharma et al. (2021) PoE Research article Dengue India
[34] Al Arigi et al. (2022) Surveillance Commentary Emerging and Epidemic  Eastern Mediterranean
Prone Infectious Diseases
[35] May et al. (2009) Surveillance Research article Malaria, Dengue, other Developing countries

VBD,

Foodborne illness,
respiratory

iliness, sexually
transmitted
infections
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Table 2 (continued)

Ref. Author (year of IHR measure Type of publication  Diseases Geographic area
publication) category included
[36] Aggrawal et al. (2020) Surveillance Research article VBD and others India
[38] Williams et al. (2021) Surveillance Research article Dengue, Chikungunya, Africa
Zika,
West Nile fever, Yellow
fever,
Malaria, Leishmania
[39] Mouchtourietal.(2010) PoE Review article VBD and others Global
[40] Drakou et al. (2020) PoE Research article None in particular Cyprus

PoE, Points of Entry; PHEIC, Public Health Emergency of International Concern; VBDs, Vector-borne diseases.

factors such as poor data quality and poor information
flow, political barriers, and weak surveillance infra-
structure [12]. International cooperation and sharing of
best practices can be of the utmost importance for the
implementation of the IHR. Comparing surveillance
systems allows each country to learn valuable lessons
and effectively address international challenges [8].
These recommendations are in accordance with Articles
5-10 of the IHR, 2005.

Declaration of PHEIC

The Emergency Committee of the WHO may de-
clare a PHEIC under the IHR. In May 2014 this was
the case for the wild poliovirus following the ac-
knowledgment that travelers contributed to the
spread of the virus. Recommendations were made to
the affected countries, and measures were taken to
reduce the potential spread [10]. A PHEIC declaration
coordinates timelines and mechanisms for interna-
tional response, including protocols for an outbreak
and case limitation [21]. These recommendations are
in accordance with Articles 12-14 of the IHR, 2005.

Measures at PoE

The outbreak of the Ebola Virus Disease in
2014-2015 and the emergence of Zika in 2016, both
considered PHEIC, provided an impetus for countries
to review their PoE preparedness [11]. Given the rapid
global growth of human connectivity, the entry and
establishment of VBD in seaports and airports pose a
potential threat of disease outbreaks and epidemics.
To address this, the IHR recommends sanitary stan-
dards at international borders and PoE, including
knowledge awareness for PoE authorities, early de-

224 Port ] Public Health 2023;41:218-229
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tection of potentially infected persons, dissemination
of health information for travelers and protocols for
assessment and case management [11]. Vector sur-
veillance at these sites includes specific parameters.
For instance, the IHR specifically states that if specific
vectors are found within a 400-m range of PoE sites,
public health authorities must be notified so that
control measures may be applied [8, 31, 32]. These
recommendations are in accordance with Articles
19-29 of the THR, 2005.

Vaccination Status

Some VBD are vaccine-preventable. Yellow fever is
one of those examples. This vaccine can be recom-
mended for personal protection or it may be a man-
datory requirement for entry into certain country. The
WHO keeps a record of the at-risk countries and the
national requirements for entry. As proof of vaccination
under the IHR, an International Certificate of Vacci-
nation or Prophylaxis (ICVP) is issued at the time of
vaccination [10]. Policymakers at a national level are
sometimes faced with the lag that happens between new
scientific evidence and the lack of concurrent amend-
ments to the IHR, such as with the shift from the 10-
yearly revaccination to the declaration of life-long
protection from a single dose of the Yellow fever vac-
cine. Nevertheless, risk assessment and risk manage-
ment should always be considered by health practi-
tioners [12]. The implementation of the IHR and the
ICVP is crucial to prevent the international spread of
infectious diseases and for the coordinated global re-
sponse to public health events [26]. These recommen-
dations are in accordance with Articles 18, 23, and 31 of
the THR, 2005.
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Discussion

Literature reviews play a significant role in healthcare
practice. Evidence-based practice is gaining recognition
as the benchmark for care [6]. Consequently, reviews of
primary research are becoming more frequent as a useful
tool for researchers, clinicians, and decision-makers.
Scoping reviews are a relatively new methodology, gen-
erally performed to synthesize research evidence, and
clarify definitions and conceptual boundaries within a
determined field or topic, particularly when the body of
certain literature has not yet been comprehensively re-
viewed. They allow one to perform a summary of research
findings (quantitative and/or qualitative), identify re-
search gaps, and make recommendations for future re-
search topics.

The perceived strengths of a scoping review are the
characteristics they share with the systematic reviews,
namely their systematic, replicable, and transparent
methodology. On the other hand, the perceived weak-
nesses and limitations of scoping reviews are the fact that
they cannot be regarded as a final output due to potential
limitations in their rigor and duration. Typically, they do
not include a process of quality assessment, and conse-
quently, there is the risk of including studies by their
existence and not exactly by their intrinsic quality.
Subsequently, their findings cannot be used to recom-
mend policy/practice, as a formal assessment of the
methodological quality of the included studies is generally
not performed [7].

Overall, this scoping review stresses the relevance of IHR
in a world increasingly susceptible to VBD. It is expected
that VBD outbreaks will become more common and that
new PHEIC will be declared as a result of climate change,
globalization, tourism, and increased movement of goods
across international borders. This will require a high level of
preparedness from all countries, which should ensure that
their core capacities are updated and robust.

Vaccination is the mainstay for the prevention of
events caused by vaccine-preventable VBD (e.g., Yellow
fever), and the main purpose of requiring travelers to be
vaccinated is for public health benefit, i.e., to prevent the
introduction of the pathogen in the destination country
[10]. There is potential for improvement in keeping the
IHR in accordance with the best available evidence and
allowing the law to reflect the best clinical practice [14].

The formal declaration of a PHEIC constitutes an
important tool for international cooperation and coor-
dinated response to events and allows the countries to
follow procedures already in place for incident response.
There are, however, other interests influencing the im-

International Health Regulations on
Vector-Borne Diseases: A Scoping Review

plementation of the IHR and a general need to strengthen
and build capacity in the institutions responsible for
responding to public health threats at a national, regional,
and global level [15]. State Parties do not always follow
WHO recommendations with regard to a PHEIC, such as
when countries like Russia and China ceased pork meat
imports from countries affected by Influenza HIN1 in
2009, despite no evidence linking pork to the pathogen.
Likewise, several countries imposed considerable travel
barriers contrary to WHO guidelines during the Ebola
outbreak in 2014, with the USA, for example, applying
21-day quarantines on healthcare workers returning from
afflicted countries [15]. Modifications to the formal
processes described in the IHR may also be relevant to
respond to specific and emerging threats in a scalable,
adaptable, and flexible way [21].

Surveillance and epidemic intelligence are mandated by
the THR as important tools for the early detection of
outbreaks. Syndromic surveillance extends the detection
capability beyond confirmed cases of specific diseases
characteristic of typical epidemic surveillance and should
be built on existing public health surveillance infrastruc-
ture [35]. Across countries, epidemic surveillance varies in
capabilities according to the resources available to each
country and is not uniformly applied. For example, clinical
surveillance in mass gathering events enables early disease
detection and response [36] as well as provides early
detection, even if the causative agent is yet unknown [35].
Comparing surveillance systems allows each country to
learn valuable lessons. Nevertheless, differences in pre-
paredness and response are rooted in specific national
VBD epidemiology and surveillance structure. China, for
instance, relies on syndromic surveillance first, while the
Netherlands focus on laboratory-confirmed diagnosis [8].

Vector surveillance at PoE encompasses the most
common implementation measures found in literature,
with clear standards required by the IHR. These provide
early warnings for the introduction of vectors or diseases
at critical points (e.g., airports and seaports) [30-32].

An important gap found in the literature that runs across
different studies is the systematic underinvestment in the
necessary infrastructure to conduct the activity required to
uphold the THR. From lack of dedicated transport for field
teams to insufficient information technology I'T equipment,
underfunded laboratories, and not enough human re-
sources, or financial support to conduct surveillance ac-
tivities, there is a clearly identified need to strengthen the
institutions responsible for the implementation of the IHR
at all levels of governance. This systemic lack of investment
inevitably leads to marked differences in the im-
plementation of the IHR across countries, with North
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America and Europe investing more heavily in syndromic
surveillance. Member states of the WHO African and
Southeast Asia regions, on the other hand, face logistical,
human, and financial challenges that countries from richer
regions do not face, which can undermine efforts to ad-
equately respond to such threats [15, 38].

Thus, this scoping review highlights the persistent and
stark asymmetries between countries with regard to the
full implementation of IHR. The fact that most of the
vector-borne pathogens are endemic to the global south
may be a limitation to the scope of this review. Moreover,
the restriction of sources to the English and Portuguese
languages may explain the relative lack of coverage of
certain geographic regions, such as Southeast Asia. This
could also be a reason why India is overrepresented in the
literature selected in this review.

To conclude, this scoping review offers a summary of
research findings regarding the implementation of the IHR
to control the occurrence and transmission of VBD
worldwide. To the authors’ knowledge, this review repre-
sents the first assessment of available literature on this topic,
as the implementation of the IHR on VBD has not yet been
comprehensively reviewed. Indeed, the relative lack of ro-
bust, systematic literature found on this topic is cause for
alert. The IHR measures are inconsistently referenced across
pathogens, diseases, countries, and continents, often with
different outcomes and reporting standards. Whether
concerning surveillance, vaccination status, PoE, or PHEIC
declaration, the IHR effectively lays the groundwork, albeit
in need of a careful revision, and those tools and know-how
should be approached in a consistent, responsible way,
regardless of location and politics. Considering global
phenomena, like climate change, and the consequent in-
creasing spread of vectors and VBD to new geographical
areas (especially higher latitudes and altitudes), adopting
IHR is essential to ensure the highest level of protection
against the spread of diseases with the least amount of
disruption to the global movement of goods and people.

Further studies should focus on the preparedness level
of countries in the northern hemisphere, as they are likely
to face an increased risk of VBD outbreaks. Specifically,
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