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ARTICLE INFO ABSTRACT

Keywords: Ebola virus disease (EVD) is a dangerous viral zoonotic hemorrhagic fever caused by a deadly pathogenic filo-
Ebola outbreak virus. Frugivorous bats are recognized as being the natural reservoir, playing a pivotal role in the epidemiological
IDSR dynamics. Since its discovery in 1976, the disease has been shown to be endemic in the Democratic Republic of
IOHnIZ ;Ze(;(l)[sh) the Congo (DRC). So far, thirteen outbreaks have occurred, and EVD has been prioritized in the national sur-

veillance system. Additionally, EVD is targeted by the Integrated Disease Surveillance and Response (IDSR)
strategy in DRC. The IDSR strategy is a collaborative, comprehensive and innovative surveillance approach
developed and adopted by WHO's African region member states (WHO/Afro) to strengthen their surveillance
capacity at all levels for early detection, response and recovery from priority diseases and public health events.

We provide an overview of the IDSR strategy and the issues that can prevent its expected outcome (early
detection for timely response) in eastern DRC where there are still delays in EVD outbreaks detection and
weaknesses in response capacity and health crisis recovery. Therefore, this paper highlights the advantages
linked to the implementation of the IDSR and calls for an urgent need to scale up its materialization against the
recurrent Ebola outbreaks in eastern DRC. Consequently, the paper advocates for rapidly addressing the obstacles
hindering its operationalization and adapting the approach to the local context using implementation science.

Early warning
Emergency preparedness
Health security

1. Introduction health security for humans and nonhuman primates [8]. Also, Ebola

Virus epidemics cause tremendous social and economic consequences to

Infection caused by Ebola Virus is a fatal disease in both human and
non-human primates populations [1]. Belonging to the genus Filovirus,
the species of this group have different virulence and the Zaire Ebola
virus is known to be the most fatal [2]. So far, bats (Suborder Micro-
chiroptera) are known to be putative reservoir hosts of the filovirus,
playing a crucial role in the epidemiology of the Ebola Virus Disease
(EVD) [3,4]. An Ebola outbreak often starts from a single case of zoo-
notic transmission which is followed by a human-to-human transmission
through either direct contact with a patient or deceased or contact with
body fluids from an Ebola-infected person [5-7].

The disease is a huge threat to both public health as well as wildlife
conservation, suggesting a need for effective control efforts for better

affected communities. For instance, it has been reported that huge
mental health challenges result from the Ebola Virus Disease, the
emotional reaction of communities fearing the virus, and the loss of
revenue and high cost of preventive measures and patient care
[5,6,9,10].

Likewise, Ebola Virus Disease crises have negative consequences on
the health systems of affected countries with fragile health systems [11].
During outbreaks, there are challenges on the supply chain, poor pro-
vision, and utilization of health services, and many other issues reducing
the availability and accessibility of health services [12]. Due to its
epidemiological patterns, the huge burden on public health systems and
the need for a huge amount of resources for sanitary responses, EVD is a

Abbreviations: IDSR, Integrated Disease Surveillance end Response; EVD, Ebola Virus Disease; IHR (2005), International Health regulations (2005); CBS, Com-

munity-based surveillance; HMIS, Health Management and Information System.
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global health emergency paradigm requiring both national and supra-
national responses [13].

Since the first discovery of the Ebola virus in the Democratic Re-
public of the Congo (DRC) in 1976, Africa has experienced several Ebola
outbreaks with a high number of confirmed cases and deaths. So far, the
western African Ebola epidemic of 2013 to 2016 remains the most fatal
of the history of Ebola Virus Disease, with around 11.000 deaths [14].
To date, DRC has experienced 13 Ebola Virus Diseases outbreaks, the
10th and 12th of which occurred in the eastern part of the country with a
total of 3317 confirmed cases and 2287 deaths (68,9% lethality rate)
and 12 confirmed cases and 6 deaths (50% lethality rate) for the 10th
and 12th outbreaks respectively [15-18]. The 13th Ebola outbreak
started in the same province on October 8th 2021 and ended on
December 16th 2021. The outbreak ended with a cumulative of 11 cases
(eight confirmed and three probable), nine deaths (six confirmed and
three probable cases), and two recoveries, which led to a cumulative
case fatality ratio of 82% [19].

From the above, it is possible to notice that the frequency of Ebola
Virus Disease outbreaks is steeply increasing, with the occurrence of two
epidemics in the same year. Particular attention should be put on pro-
moting early detection for the sake of global health security given that
the outbreaks continue being notified with a delay and after registering a
community death with probably some contacts difficult to track as may
be seen from the last ongoing outbreak [20].

This paper highlights the importance of materializing the Integrated
Disease Surveillance and Response (IDSR) strategy, an important
approach to strengthen the capacity of the health system to quickly
detect, respond and recover from public health crises like Ebola epi-
demics. Likewise, it deals with the foundations of the IDSR strategy,
advocating how the approach may constitute an important asset in the
fragile health system settings of eastern DRC where pre-existing socio-
economic conditions due to a long history of armed insecurity have
increased the vulnerability of the community to health crises and un-
derlying consequences.

Also, the paper reflects on possible challenges that may hinder the
operationalization of the IDSR strategy and stresses the need for capi-
talizing on the opportunity provided in the IDSR strategy in the capi-
talization of the experience acquired during different Ebola responses
for a resilient health system. The insights provided may serve not only as
a reminder for a need to use IDSR for Ebola surveillance in DRC but also
they may be relevant as a wakeup call to all countries in the World
Health Organization's African region (WHO/Afro) which are still
delaying the true prioritization of the strategy several years after its
adoption.

2. Integrated disease surveillance and response strategy to
tackle Ebola virus outbreak as a priority disease

Containing the notion of “watching over”, surveillance in public
health is a continuous and systematic process through which informa-
tion regarding diseases and public health events are collected, gathered,
analyzed and interpreted to take adapted decisions at the right time
[21-23]. For appropriate actions and evidence-based decision making,
high-quality information from diseases and events surveillance is
important as a tool for an evidence base. This positively affects the
planning, implementation of programmes and interventions aiming to
improve population health [24,25].

With the continuously increasing need for effective and efficient
surveillance tools in the era of complex public health challenges, web-
based surveillance systems have been developed to ensure real-time
operability, low cost, adaptability and intuition [26]. Information
from these web-based surveillance systems is useful to support appro-
priate resources allocation for efficient management [27].

The data used by the surveillance system are generated in two ways —
gathered from the health facilities without any active search of cases, or
active search of cases by continuous and regular contacts with reporting
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sources. These constitute the two types of surveillance referred to as
passive and active diseases and event surveillance, respectively. Thus,
the health management and information system (HMIS) and routine-
based indicators are of greater importance as a source of data genera-
tion in passive surveillance, whereas in active surveillance, the investi-
gation to find cases is the core [28].

In the 1990s, many African countries were heated by outbreaks of
emerging and reemerging diseases, causing several cases and deaths
with a risk of transboundary spread. These diseases included meningo-
coccal meningitis, yellow fever, hemorrhagic fevers and cholera
[29,30]. As a result, this situation revealed the need to develop a
strategy for timely detection and confirmation of diseases in WHO's
African region(WHO/Afro) [31].

In 1998, the WHO/Afro member states adopted a surveillance
strategy entitled “Integrated Disease Surveillance in Africa: A Regional
Strategy (1999-2003)”. This surveillance strategy is what was later
named “Integrated Disease Surveillance and Response” (IDSR) [32]. The
main characteristic of the IDSR strategy is that the approach is
comprehensive and evidence-based, aiming at strengthening national
public health surveillance and response systems at all levels for
improved health security as per the International Health Regulations
(IHR) [33]. For this purpose, the strategy was designed so that WHO
Afro member states effectively prevent, promptly detect and respond to
disease outbreaks as well as other events of public health concern [34].

Once properly implemented and operationalized, the strategy was to
provide sufficient laboratory capacity at the national and supranational
levels to confirm priority diseases and public health events; ensuring an
acceptable level of public health emergency preparedness and response
at all levels in all member states.

During the 69th regional committee in 2019, the Ministers of Health
of WHO's African region adopted the IDSR(2020—2030) in Brazzaville,
Congo. At the end of the meeting, all member states were asked to
implement the strategy based on the third edition of the IDSR Technical
Guidelines. This revised version of the IDSR technical guide was
launched in 2019 with a training of trainers(TOT) from all member
states [35].

The innovation in the revised version of the strategy is that its
stresses guidance on strengthening the approach in alignment with each
member states' broad national plans and policies with integrated su-
pervision, monitoring and evaluation system; and a clear emphasis on
milestones, targets and interventions that should be prioritized [36].

With thorough implementation of the revised IDSR guidelines in
DRC, the country would acquire a good surveillance system and include
innovations such as the operationalization of community-based sur-
veillance (CBS) [37], an asset for the early detection of Ebola outbreaks
and other public health events. Also, the country would be able to
improve the triangulation and use of information to prevent, detect,
prepare and respond to EVD emergency as well as any public health
emergency or threat in a timely, well-coordinated and resources-
effective manner, like in countries where the strategy is relatively
more grounded [38,39].

This has been observed in Uganda, where the IDSR revitalization
program in 2012 resulted in notable progress in key surveillance per-
formance indicators including timeliness and data completeness, high-
lighting the importance of rooting the IDSR in each country's context
[40]. Likewise, it was demonstrated that early detection and response
resulting from enhanced surveillance at the peripheral, intermediate and
central levels of the health system provided Uganda with a good op-
portunity to limit the damages of viral hemorrhagic fever outbreaks,
which has served as a model for the country in the management of public
health events of international concern [41].

Thanks to the interoperability across countries in the IDSR, easier
and swift information sharing will improve health security across bor-
ders: an outbreak in the eastern DRC present a high risk to neighbouring
countries due to intense cross-border movement with eastern African
countries [15]. Indeed, when an Ebola outbreak occurs in the eastern
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part of DRC, Uganda, Rwanda, Kenya, Tanzania and to some extent
South Sudan, are directly exposed. So, an Ebola Epidemic in eastern DRC
would present a threat to the entire sub-region of the African great lakes,
requiring highly rigorous and interconnected surveillance for improved
health security.

3. Limitations to the IDSR strategy in the DRC health system and
future outlook

During its ongoing implementation and operationalization in the
WHO/Afro member states, the IDSR strategy encounters some chal-
lenges undermining its optimal functioning and there are notable dif-
ferences in the implementation status across countries, sub-Saharan
countries being the less advanced [36,42,43]. A high-level meeting
entitled “Building Health Security Beyond Ebola” conducted in 2015 in
South Africa involved the WHO, the most Ebola-affected countries and
many other stakeholders. This meeting, aimed to mobilize all actors to
build a more robust system against Ebola outbreaks, was a huge op-
portunity for all participating countries to scale up the implementation
of the IDSR strategy [44].

Unfortunately, even though DRC is highly prone to EVD and many
other diseases with high epidemic potential [45], the country is not one
of the best examples in the implementation of the IDSR. The 2017
country status assessment revealed that even if DRC had already adapted
the second edition IDSR technical guidelines and the bulletin had been
produced and disseminated, a lot was still to be done on the key progress
indicators such as capacity building and reporting. At that time, there
had never been any training of trainers (TOT) nor existing information
on the cascade of training until the peripheral level. Likewise, the same
assessment showed that only 50-89% of districts had training between
2015 and 2017 and the degree of reporting timeliness and completeness
was 80% and 95% respectively [36].

Since its early implementation in 2000 in DRC the challenges that the
IDSR has been facing to meet its optimal functioning may be explained
by the fragile health system linked with the political instability the
country has been undergoing for decades [46].

Like many other countries in the Sub-Saharan region, IDSR in DRC is
still highly reliant on routine data capturing from the HMIS, which
doesn't foster Event-Based Surveillance and CBS because informal
sources of surveillance information are under-used in such context [43].
Otherwise, the health system in DRC has not yet well embraced the
opportunity of current technological advancements and big data ana-
lytics techniques needed for good epidemic intelligence [33].

Also, as a multi-level and multi-stakeholder surveillance strategy, the
IDSR is deeply linked with the One Health approach and the IHR(2005)
(International Health Regulations(2005)) [47,48]. Consequently, good
implementation of the IDSR strategy is an opportunity for the alignment
of the abovementioned Global Health Security frameworks, given that
IDSR serves as a vehicle for the IHR(2005), the latter serving as a booster
for IDSR [31]; while the One Health approach is intrinsic to the IDSR as
per the Global Health Security Agenda [49,50].

So far, even after the adaptation of the third edition of the IDSR
technical guideline, DRC has not yet sufficiently deployed inter-
connected and interoperable surveillance platforms, which is a barrier to
real-time information sharing among stakeholders across sectors for
effective integration in surveillance [37]. As a result, operationalizing
the One Health approach in the IDSR and optimal alignment of different
global health security frameworks are still difficult in the context of
DRC.

Owing to the limitations above, the DRC's surveillance system is still
vulnerable to challenges such as least timeliness, incompleteness and
limited accuracy [51]. This situation is likely to lead to delays in diseases
and outbreaks detection and response, underlining the dire need to be
addressed as soon as possible for better health security.

Therefore, to foster the materialization process, implementation
science is important to systematically identify and address the
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bottlenecks to its operationalization as well as economic evaluation of
implementation [51,52]. This way of systematically addressing the
challenges hampering the IDSR in DRC is of paramount importance and
will play a crucial role as an enabler in breaking the silo and filling the
gap between scientific knowledge, policy, and practice on the ground.
Likewise, among neighbouring countries, some have better imple-
mentation status of the IDSR [51]. As some elements of the great lakes
regional context may be close, learning from each other's experience is
important for DRC to overcome its challenges in the operationalization
of the strategy.

4. Potential obstacles to the IDSR in the context of eastern DRC
and ways forward

The eastern DRC has been a war-torn area for decades [53]. A long
history of armed conflicts and political instability has harmed the
institutional capabilities, forming a bottleneck to the implementation of
many policies and approaches mostly when it comes to collaborative
works. For instance, in such an environment, the flow of information
will not be smooth and monitoring and supervision may not be easy
within the system.

It is known that CBS captures the data from the whole community
and involves them in the data collection regarding diseases and public
health events, putting the community in the primary position of the
diseases alert [54]. Due to the long history of conflicts and instability
described above, the region is one of the places with the highest number
of Internally Displaced People (IDP) in the world [55]. In such settings,
community-based data capturing would be hindered by war-driven
permanent population movements that would lead to incomplete and
irregular reporting as well as delayed alerts and warnings.

The eastern DRC is a large geographical region with poor quality of
roads in some areas, poor network coverage, tough livelihood and
mistrust in government-led initiatives resulting from chronic insecurity.
This may decrease accessibility and hinder the involvement and access
to a large part of the community and negatively impact surveillance at
the peripheral level, which is detrimental to early diseases and events
detection [56].

Furthermore, it may be difficult to operationalize IDSR in a region
where numerous members of the community have experienced psy-
chologically traumatizing situations such as sexual abuse or any other
kind of gender-based violence, forced displacement or have previously
served in armed services(ex-combatants) [53,57], especially in CBS,
where community engagement is highly needed but not easy to achieve.

Therefore, in the eastern DRC, operationalizing the IDSR requires
very strong strategic planning and foresight; high-level leadership;
interdisciplinarity; alignment to existing coordinating mechanisms and
social structures; creativity and innovation in stakeholders mobilization
and integration. Thus, community involvement requires some strategies
like engagement with youth lobbying and pressure groups as well as
negative armed groups in these exceptionally sensitive settings of the
conflict-torn eastern DRC; where even healthcare facilities have been
prone to many deadly armed attacks during the 10th Ebola outbreak due
to misinformation [58].

5. Conclusion

The frequency of Ebola outbreaks in Eastern DRC has dangerously
increased over the past four years. Using a One Health thinking, this
situation should drive investigations on a probable change in the human,
environment and natural virus reservoir interactions in the area. Addi-
tionally, it is crucial to correct possible weaknesses in the follow-up of
Ebola survivors. For better management of EVD in DRC, there is a need
for the country to speed up the effective implementation of the Inte-
grated Disease Surveillance and Response strategy, which will foster the
advancement of Global Health security in the EVD-prone DRC. It is
highly important to systematically investigate and address the
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bottlenecks to a successful implementation of the IDSR and consider the
exceptional context of eastern DRC using a high level of creativity and
innovation.

Ethics approval and consent to participate
Not applicable.
Consent for publication
Not applicable.
Availability of data and material
Not applicable.
Funding
This work received no financial support from any funding source.
Authors' contributions

OKK: Conceptualization, search of accurate literature and manu-
script drafting. FKS: Search of literature and draft review for coherence.
All authors read and approved the manuscript before submission.

Author statement
None.

Declaration of Competing Interest
None.

References

[1] Z.J. Whitfield, A.N. Prasad, A.J. Ronk, I.V. Kuzmin, P.A. Ilinykh, R. Andino, et al.,
Species-specific evolution of Ebola virus during replication in human and bat cells,
Cell Rep. 32 (2020), 108028, https://doi.org/10.1016/j.celrep.2020.108028.

[2] K.O. Sulaiman, T.U. Kolapo, A.T. Onawole, MdA Islam, R.O. Adegoke, S.

O. Badmus, Molecular dynamics and combined docking studies for the
identification of Zaire ebola virus inhibitors, J. Biomol. Struct. Dyn. 37 (2019)
3029-3040, https://doi.org/10.1080/07391102.2018.1506362.

[3] L.K. Koch, S. Cunze, J. Kochmann, S. Klimpel, Bats as putative Zaire ebolavirus

reservoir hosts and their habitat suitability in Africa, Sci. Rep. 10 (2020) 14268,

https://doi.org/10.1038/541598-020-71226-0.

L.V. Dolzhikova, D.N. Shcherbinin, D.Y. Logunov, A.L. Gintsburg, Ebola virus

(Filoviridae: Ebolavirus: Zaire ebolavirus): fatal adaptation mutations, Probl. Virol.

66 (2021) 7-16, https://doi.org/10.36233/0507-4088-23.

[5] J.M. Cénat, J.N. Mukunzi, P.-G. Noorishad, C. Rousseau, D. Derivois, J. Bukaka,
A systematic review of mental health programs among populations affected by the
Ebola virus disease, J. Psychosom. Res. 131 (2020), 109966, https://doi.org/
10.1016/j.jpsychores.2020.109966.

[6] G.F. Deen, N. Broutet, W. Xu, B. Knust, F.R. Sesay, S.L.R. McDonald, et al., Ebola
RNA persistence in semen of Ebola virus disease survivors — final report, N. Engl.
J. Med. 377 (2017) 1428-1437, https://doi.org/10.1056/NEJMoal511410.

[7] S.T. Jacob, I. Crozier, W.A. Fischer, A. Hewlett, C.S. Kraft, M.-A.L. Vega, et al.,
Ebola virus disease, Nat. Rev. Dis. Primer 6 (2020) 1-31, https://doi.org/10.1038/
s41572-020-0147-3.

[8] B. Vrancken, T. Wawina-Bokalanga, B. Vanmechelen, J. Marti-Carreras, M.

W. Carroll, J. Nsio, et al., Accounting for population structure reveals ambiguity in
the Zaire ebolavirus reservoir dynamics, PLoS Negl. Trop. Dis. 14 (2020),
e0008117, https://doi.org/10.1371/journal.pntd.0008117.

[9] F.R. Campante, E. Depetris-Chauvin, R. Durante, The virus of fear: the political
impact of Ebola in the U.S, Natl. Bureau Econ. Res. (2020), https://doi.org/
10.3386/w26897.

[10] H. Tarig, D. Emes, Y. Boo, A. Light, Z. Sadique, M.S. Khan, et al., Economic impact
of Ebola virus disease outbreak on an extractive firm: a case study, UCL Open
Environ. Prepr. (2020), https://doi.org/10.14324/111.444/000023.v2.

[11] B.J. Marston, E.K. Dokubo, A. van Steelandt, L. Martel, D. Williams, S. Hersey, et
al., Ebola response impact on public health programs, West Africa, 2014-2017,
Emerg. Infect. Dis. 23 (2017) S25-§32, https://doi.org/10.3201/eid2313.170727.

[12] K. Bietsch, J. Williamson, M. Reeves, Family planning during and after the west
African Ebola crisis, Stud. Fam. Plan. 51 (2020) 71-86, https://doi.org/10.1111/
sifp.12110.

[4

=

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

One Health 14 (2022) 100379

P.A. Gonzalez, A.F. Camporro, A. Eriksson, C.A. Llada, The epidemiological
presentation pattern of Ebola virus disease outbreaks: changes from 1976 to 2019,
Prehosp. Dis. Med. 35 (2020) 247-253, https://doi.org/10.1017/
$1049023X20000333.

R.T. Kamorudeen, K.A. Adedokun, A.O. Olarinmoye, Ebola outbreak in West
Africa, 2014-2016: Epidemic timeline, differential diagnoses, determining factors,
and lessons for future response, J. Infect. Public Health 13 (2020) 956-962,
https://doi.org/10.1016/j.jiph.2020.03.014.

F.K. Sikakulya, O. Mulisya, D.K. Munyambalu, G.K. Bunduki, Ebola in the eastern
Democratic Republic of Congo: one health approach to infectious disease control,
One Health 9 (2020), 100117, https://doi.org/10.1016/j.onehlt.2019.100117.
World Health Organization, Cross-Border Response to Ebola at Points of Entry:
Difficult but Possible with Rapid Response: Case Study, World Health
Organization, Geneva, 2021.

F.K. Sikakulya, M.K. Ilumbulumbu, S.F. Djuma, G.K. Bunduki, A.

K. Sivulyamwenge, M.K. Jones, Safe and dignified burial of a deceased from a
highly contagious infectious disease ebolavirus: socio-cultural and anthropological
implications in the eastern DR Congo, One Health 13 (2021), 100309, https://doi.
org/10.1016/j.onehlt.2021.100309.

A. Aruna, P. Mbala, L. Minikulu, D. Mukadi, D. Bulemfu, F. Edidi, et al., Ebola virus
disease outbreak - Democratic Republic of the Congo, august 2018-November
2019, MMWR Morb. Mortal. Wkly Rep. 68 (2019) 1162-1165, https://doi.org/
10.15585/mmwr.mm6850a3.

C.D.C. Africa, The Democratic Republic of Congo declares over the thirteenth Ebola
virus disease outbreak, Afr. CDC (2022). https://africacdc.org/news-item/the-de
mocratic-republic-of-congo-declares-over-the-thirteenth-ebola-virus-disease-out
break/. accessed March 9, 2022.

Ebola, trois nouveaux cas confirmés dont un déces dans le nord-est de la RDC. ONU
Info 2021. https://news.un.org/fr/story/2021/10/1106492, 2021 (accessed
November 24, 2021).

Centers for Disease Control and Prevention (CDC), Office of Workforce and Career
Development, Principles of epidemiology in public health practice, in: An
Introduction, Third edition, 2012.

M.D SDOR and MSMT, Teutsch SM, Churchill RE, Churchill SPCEPORE, Principles
and Practice of Public Health Surveillance, Oxford University Press, 2000.

Public Health Surveillance vs. Research | UCSF Institutional Review Board. https
://irb.ucsf.edu/public-health-surveillance-vs-research, 2022 accessed November
14, 2021.

S.L. Groseclose, D.L. Buckeridge, Public health surveillance systems: recent
advances in their use and evaluation, Annu. Rev. Public Health 38 (2017) 57-79,
https://doi.org/10.1146/annurev-publhealth-031816-044348.

J.M. Soucie, Public health surveillance and data collection: general principles and
impact on hemophilia care, Hematol. Amst. Neth. 17 (2012) S144-S146, https://
doi.org/10.1179/102453312X13336169156537.

J. Choi, Y. Cho, E. Shim, H. Woo, Web-based infectious disease surveillance
systems and public health perspectives: a systematic review, BMC Public Health 16
(2016) 1238, https://doi.org/10.1186/s12889-016-3893-0.

S.W. Roush, Chapter 20: Analysis of Surveillance Data, 2021, p. 6.

M. Vitale, C.D. Lupone, A. Kenneson-Adams, R.J. Ochoa, T. Ordonez, E. Beltran-
Ayala, et al., A comparison of passive surveillance and active cluster-based
surveillance for dengue fever in southern coastal Ecuador, BMC Public Health 20
(2020) 1065, https://doi.org/10.1186/512889-020-09168-5.

A.S. Khan, F.K. Tshioko, D.L. Heymann, B. Le Guenno, P. Nabeth, B. Kerstiéns, et
al., The reemergence of Ebola hemorrhagic fever, Democratic Republic of the
Congo, 1995. Commission de Lutte contre les Epidémies a Kikwit, J. Infect. Dis.
179 (Suppl. 1) (1999) S76-S86, https://doi.org/10.1086/514306.

World Health Organization, Cholera in Africa 1996. https://www.who.int/emerge
ncies/disease-outbreak-news/item/1996 _02_15-en, 1996 accessed March 9, 2022.
F. Kasolo, Z. Yoti, N. Bakyaita, P. Gaturuku, R. Katz, J.E. Fischer, et al., IDSR as a
platform for implementing IHR in African countries, Biosecur. Bioterrorism
Biodefense Strategy Pract. Sci. 11 (2013) 163-169, https://doi.org/10.1089/
bsp.2013.0032.

P. Nsubuga, W.G. Brown, S.L. Groseclose, L. Ahadzie, A.O. Talisuna, P. Mmbuji, et
al., Implementing integrated disease surveillance and response: four African
countries’ experience, 1998-2005, Glob. Public Health 5 (2010) 364-380, https://
doi.org/10.1080/17441690903334943.

J. Liu, Z. Yang, J.E. Engelberg, F.S. Nsai, S. Bataliack, V. Singh, Intelligent
Surveillance of World Health Organization (WHO) Integrated Disease Surveillance
and Response (IDSR) Data in Cameroon Using Multivariate Cross-Correlation,
ArXiv191007741 Stat, 2019.

Regional Committee for Africa 48. Integrated Disease Surveillance in Africa: A
Regional Strategy (1999-2003), Report of The Regional Director, World Health
Organization. Regional Office for Africa, 1998.

As risks of outbreaks grow, African Health Ministers Agree to New Response
Strategy, WHO Reg Off Afr, 2022. https://www.afro.who.int/news/risks-outbreak
s-grow-african-health-ministers-agree-new-response-strategy. accessed November
22, 2021.

LS. Fall, S. Rajatonirina, A.A. Yahaya, Y. Zabulon, P. Nsubuga, M. Nanyunja, et al.,
Integrated disease surveillance and response (IDSR) strategy: current status,
challenges and perspectives for the future in Africa, BMJ Glob. Health 4 (2019),
e001427, https://doi.org/10.1136/bmjgh-2019-001427.

Ministere de la santé, République Démocratique du Congo, Guide technique pour la
Surveillance Integree de la Maladie et la Riposte en rdc 3eme édition, 2019.
World Health Organization, Regional Office for Africa, Integrated Diseases
Surveillance and Response in the African Region: Community-based Surveillance


https://doi.org/10.1016/j.celrep.2020.108028
https://doi.org/10.1080/07391102.2018.1506362
https://doi.org/10.1038/s41598-020-71226-0
https://doi.org/10.36233/0507-4088-23
https://doi.org/10.1016/j.jpsychores.2020.109966
https://doi.org/10.1016/j.jpsychores.2020.109966
https://doi.org/10.1056/NEJMoa1511410
https://doi.org/10.1038/s41572-020-0147-3
https://doi.org/10.1038/s41572-020-0147-3
https://doi.org/10.1371/journal.pntd.0008117
https://doi.org/10.3386/w26897
https://doi.org/10.3386/w26897
https://doi.org/10.14324/111.444/000023.v2
https://doi.org/10.3201/eid2313.170727
https://doi.org/10.1111/sifp.12110
https://doi.org/10.1111/sifp.12110
https://doi.org/10.1017/S1049023X20000333
https://doi.org/10.1017/S1049023X20000333
https://doi.org/10.1016/j.jiph.2020.03.014
https://doi.org/10.1016/j.onehlt.2019.100117
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0080
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0080
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0080
https://doi.org/10.1016/j.onehlt.2021.100309
https://doi.org/10.1016/j.onehlt.2021.100309
https://doi.org/10.15585/mmwr.mm6850a3
https://doi.org/10.15585/mmwr.mm6850a3
https://africacdc.org/news-item/the-democratic-republic-of-congo-declares-over-the-thirteenth-ebola-virus-disease-outbreak/
https://africacdc.org/news-item/the-democratic-republic-of-congo-declares-over-the-thirteenth-ebola-virus-disease-outbreak/
https://africacdc.org/news-item/the-democratic-republic-of-congo-declares-over-the-thirteenth-ebola-virus-disease-outbreak/
https://news.un.org/fr/story/2021/10/1106492
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0105
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0105
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0105
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0110
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0110
https://irb.ucsf.edu/public-health-surveillance-vs-research
https://irb.ucsf.edu/public-health-surveillance-vs-research
https://doi.org/10.1146/annurev-publhealth-031816-044348
https://doi.org/10.1179/102453312X13336169156537
https://doi.org/10.1179/102453312X13336169156537
https://doi.org/10.1186/s12889-016-3893-0
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0135
https://doi.org/10.1186/s12889-020-09168-5
https://doi.org/10.1086/514306
https://www.who.int/emergencies/disease-outbreak-news/item/1996_02_15-en
https://www.who.int/emergencies/disease-outbreak-news/item/1996_02_15-en
https://doi.org/10.1089/bsp.2013.0032
https://doi.org/10.1089/bsp.2013.0032
https://doi.org/10.1080/17441690903334943
https://doi.org/10.1080/17441690903334943
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0165
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0165
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0165
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0165
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0170
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0170
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0170
https://www.afro.who.int/news/risks-outbreaks-grow-african-health-ministers-agree-new-response-strategy
https://www.afro.who.int/news/risks-outbreaks-grow-african-health-ministers-agree-new-response-strategy
https://doi.org/10.1136/bmjgh-2019-001427
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0185
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0185
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0190
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0190

O.K. Kavulikirwa and F.K. Sikakulya

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

(CBS) Training Manual, World Health Organization. Regional Office for Africa,
2015.

R.K. Phalkey, S. Yamamoto, P. Awate, M. Marx, Challenges with the
implementation of an integrated disease surveillance and response (IDSR) system:
systematic review of the lessons learned, Health Policy Plan. 30 (2015) 131-143,
https://doi.org/10.1093/heapol/czt097.

B. Masiira, L. Nakiire, C. Kihembo, E. Katushabe, N. Natseri, I. Nabukenya, et al.,
Evaluation of integrated disease surveillance and response (IDSR) core and support
functions after the revitalisation of IDSR in Uganda from 2012 to 2016, BMC Public
Health 19 (2019) 46, https://doi.org/10.1186/512889-018-6336-2.

T.R. Shoemaker, S. Balinandi, A. Tumusiime, L. Nyakarahuka, J. Lutwama,

E. Mbidde, et al., Impact of enhanced viral haemorrhagic fever surveillance on
outbreak detection and response in Uganda, Lancet Infect. Dis. 18 (2018) 373-375,
https://doi.org/10.1016/51473-3099(18)30164-6.

C. Kihembo, B. Masiira, L. Nakiire, E. Katushabe, N. Natseri, I. Nabukenya, et al.,
The design and implementation of the re-vitalised integrated disease surveillance
and response (IDSR) in Uganda, 2013-2016, BMC Public Health 18 (2018) 879,
https://doi.org/10.1186,/512889-018-5755-4.

L.R. Mremi, J. George, S.F. Rumisha, C. Sindato, S.I. Kimera, L.E.G. Mboera,
Twenty years of integrated disease surveillance and response in sub-Saharan
Africa: challenges and opportunities for effective management of infectious disease
epidemics, One Health Outlook 3 (2021) 22, https://doi.org/10.1186/542522-021-
00052-9.

Organization WH, Building Health Security beyond Ebola: Report of a High-Level
Meeting, Cape Town, 13-15 July 2015, World Health Organization, 2016.

G. Benedetti, M. Mossoko, J.P. Nyakio Kakusu, J. Nyembo, J.P. Mangion, D. Van
Laeken, et al., Sparks creating light? Strengthening peripheral disease surveillance
in the Democratic Republic of Congo, Public Health Action 6 (2016) 54-59,
https://doi.org/10.5588/pha.15.0080.

H.R. Ashbaugh, B. Kuang, A. Gadoth, V.H. Alfonso, P. Mukadi, R.H. Doshi, et al.,
Detecting Ebola with limited laboratory access in the Democratic Republic of
Congo: evaluation of a clinical passive surveillance reporting system, Tropical Med.
Int. Health 22 (2017) 1141-1153, https://doi.org/10.1111/tmi.12917.

A. Wilson, C. Cartwright, Thinking differently: lessons learned by international
public health specialists while supporting the integrated disease surveillance and
response system in Pakistan, BMJ Glob. Health 5 (2020), e003593.

C.J. Standley, E.M. Sorrell, S. Kornblet, J.E. Fischer, R. Katz, Implementation of the
international health regulations (2005) through cooperative bioengagement, Front.
Public Health 3 (2015) 231, https://doi.org/10.3389/fpubh.2015.00231.

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

One Health 14 (2022) 100379

J. Hemingway-Foday, O. Souare, E. Reynolds, B. Dialio, M. Bah, A.K. Kaba, et al.,
Improving integrated disease surveillance and response capacity in Guinea, 2015-
2018, Online J. Public Health Inform 11 (2019), e364, https://doi.org/10.5210/
0jphi.v11i1.9837.

G. Gronvall, C. Boddie, R. Knutsson, M. Colby, One health security: an important
component of the Global Health security agenda, Biosecur. Bioterrorism Biodefense
Strategy Pract. Sci. 12 (2014) 221-224, https://doi.org/10.1089/bsp.2014.0044.
C.M. Wolfe, E.L. Hamblion, E.K. Dzotsi, F. Mboussou, 1. Eckerle, A. Flahault, et al.,
Systematic review of integrated disease surveillance and response (IDSR)
implementation in the African region, PLoS One 16 (2021), e0245457, https://doi.
org/10.1371/journal.pone.0245457.

A.B. Eisman, A.M. Kilbourne, A.R. Dopp, L. Saldana, D. Eisenberg, Economic
evaluation in implementation science: making the business case for
implementation strategies, Psychiatry Res. 283 (2020), 112433, https://doi.org/
10.1016/j.psychres.2019.06.008.

J.T. Kelly, Conflict, Displacement and Overlapping Vulnerabilities : Understanding
Risk Factors for Gender-Based Violence among Displaced Women in Eastern
Democratic Republic of Congo, The World Bank, 2021.

Technical Contributors To The June Who Meeting null, A definition for
community-based surveillance and a way forward: results of the WHO global
technical meeting, France, 26 to 28 June 2018, Euro Surveill. Bull. Eur. Sur. Mal.
Transm. Eur. Commun. Dis. Bull. (2019) 24, https://doi.org/10.2807/1560-7917.
ES.2019.24.2.1800681.

A. Avwunudiogba, E.J. Dung, The spatial distribution of internally displaced
persons (IDPs) in Africa, in: S.0. Abidde (Ed.), Chall. Refug. Internally Displac.
Pers. Afr, Springer International Publishing, Cham, 2021, pp. 17-43, https://doi.
0rg/10.1007/978-3-030-56650-0_2.

K. Masumbuko Claude, M.T. Hawkes, Ebola crisis in eastern Democratic Republic
of Congo: student-led community engagement, Pathog. Glob. Health 114 (2020)
218-223, https://doi.org/10.1080/20477724.2020.1754654.

S. Schmitt, K. Robjant, A. Koebach, When reintegration fails: stigmatization drives
the ongoing violence of ex-combatants in eastern Democratic Republic of the
Congo, Brain Behav. 11 (2021), 02156, https://doi.org/10.1002/brb3.2156.

S. Adams, Investigating the Dynamics of Violent Attacks on Health Care During the
Ebola Outbreak in the Democratic Republic of Congo, August 2018 — January
2020, Public Health Theses, 2020.


http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0190
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0190
https://doi.org/10.1093/heapol/czt097
https://doi.org/10.1186/s12889-018-6336-2
https://doi.org/10.1016/S1473-3099(18)30164-6
https://doi.org/10.1186/s12889-018-5755-4
https://doi.org/10.1186/s42522-021-00052-9
https://doi.org/10.1186/s42522-021-00052-9
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0220
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0220
https://doi.org/10.5588/pha.15.0080
https://doi.org/10.1111/tmi.12917
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0235
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0235
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0235
https://doi.org/10.3389/fpubh.2015.00231
https://doi.org/10.5210/ojphi.v11i1.9837
https://doi.org/10.5210/ojphi.v11i1.9837
https://doi.org/10.1089/bsp.2014.0044
https://doi.org/10.1371/journal.pone.0245457
https://doi.org/10.1371/journal.pone.0245457
https://doi.org/10.1016/j.psychres.2019.06.008
https://doi.org/10.1016/j.psychres.2019.06.008
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0265
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0265
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0265
https://doi.org/10.2807/1560-7917.ES.2019.24.2.1800681
https://doi.org/10.2807/1560-7917.ES.2019.24.2.1800681
https://doi.org/10.1007/978-3-030-56650-0_2
https://doi.org/10.1007/978-3-030-56650-0_2
https://doi.org/10.1080/20477724.2020.1754654
https://doi.org/10.1002/brb3.2156
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0290
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0290
http://refhub.elsevier.com/S2352-7714(22)00011-8/rf0290

	Recurrent Ebola outbreaks in the eastern Democratic Republic of the Congo: A wake-up call to scale up the integrated diseas ...
	1 Introduction
	2 Integrated disease surveillance and response strategy to tackle Ebola virus outbreak as a priority disease
	3 Limitations to the IDSR strategy in the DRC health system and future outlook
	4 Potential obstacles to the IDSR in the context of eastern DRC and ways forward
	5 Conclusion
	Ethics approval and consent to participate
	Consent for publication
	Availability of data and material
	Funding
	Authors' contributions
	Author statement
	Declaration of Competing Interest
	References


