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Objectives

This study intends to learn lessons quickly from the dengue epidemic of 2023 in Burkina Faso for better preparation for future health emergencies.





Methods

A cross-sectional study was conducted from April to May 2024. The technical functions to be explored were coordination, case management, epidemiological surveillance, risk communication and community engagement, vector management, laboratory and logistics. The members of the after action review were selected according to a reasoned process to document best practice and gaps, and to formulate key recommendations.





Results

The workshops reported that the level of preparedness was good and the response was adequate compared with epidemics in previous years. Gaps were observed mainly in terms of leadership in planning and resource mobilization. All the recommendations arising from this review were discussed and the main ones retained in order to strengthen the system’s response capacity.





Conclusion

As this study is an internal evaluation, it would be interesting to combine it with an external evaluation to analyze the structuring of the response mechanism, its operation and the effectiveness of interventions.
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Introduction

Dengue is an arbovirosis whose virus is transmitted to humans by the bite of the infecting female Aedes mosquito. Serotypes 1, 2, 3, and 4 circulate worldwide (1). The number of incident cases of dengue fever has risen alarmingly worldwide in recent decades (2).

The West African region was not spared from dengue fever in 2023. Out of a population of 456 million (3), 171,991 suspected cases of dengue fever, including 70,223 confirmed cases and 753 deaths, were reported in 15 West African countries. Burkina Faso was the country most affected by dengue fever (4). The epidemiological situation in Burkina Faso was particularly marked by the dengue epidemic in 2023. According to the Laboratoire National de Référence des Fièvres Hémorragiques Virales (LNR- FHV), 79% of dengue cases were due to the DENV-3 serotype. Aedes aegypti was the main vector involved in dengue transmission. The Centre region was particularly hard hit, with 89,799 suspected cases of dengue, including 43,946 probable cases and 351 deaths. At the end of 2023, the incidence of dengue fever in this region was 1,268 cases per 100,000 inhabitants (5).

In the absence of antiviral drugs and effective vaccines, the fight against dengue is essentially based on epidemiological surveillance, mapping of cases, communication and awareness raising, strengthening management skill and vector management. A number of actions were carried out as part of the management of this epidemic.

As for epidemiological surveillance, monitoring to improve data quality were carried out in the health districts. Case maps were drawn up for targeted action. Clinical audits of deaths was carried out to improve the management of serious cases. Samples were collected and forwarded to the LNR-FHV for case confirmation. As a result, three virus serotypes (DENV1, DENV2 and DENV3) were identified in 2023 in the Centre region. In terms of communication, awareness-raising and mobilization messages were broadcast on radio and television. Target groups such as nurserymen, market gardeners and teachers have been sensitized. In terms of strengthening management skills, training has also been provided for those involved. At coordination level, these included training to strengthen management skills, meetings with municipal authorities and technical and financial partners (TFPs) to mobilize funds, and regular meetings of the national epidemic management committee. Vector management activities focused on destroying larval breeding sites and spraying in and around homes.

It should be noted that in the national health context, despite the recurrence of epidemics of various kinds, very few post-epidemic assessments are carried out. Analyses are generally quantitative, based on data collected during epidemics. At the end of the 2023 dengue epidemic, the aim was to evaluate, using the After Action Review (AAR) approach (6) to identify the capacities in place prior to the intervention, any difficulties encountered during the intervention, lessons learned, and best practices observed during the intervention, including the development of new capacities. This is one of the recommendations of the World Health Organization (WHO) following a public health emergency response (6).





Materials and methods

The AAR was applied in this study. This is a qualitative approach based on structured stakeholder discussions on experience sharing for analyzing the chronology of previous interventions, identifying successes and failures in order to project into the future for better action (7, 8). The study was carried out from April to May 2024 and concerns the Centre region. This administrative region is home to the country’s largest urban city. Epidemiologically, it has suffered repeated outbreaks of dengue fever in 2013, 2016 and 2017 (5). In 2023, all health districts were affected by dengue epidemics.

The AAR process was developed in line with WHO recommendations, using the “debriefing workshop” format. It is an approach based on retrospective review with ten (10) facilitators from Centre des Opérations de Réponse aux Urgences Sanitaires (CORUS), other central departments of the Ministry of Health and TFPs. They had received prior training in the AAR methodology. They are responsible for organizing exchanges, retaining the best ideas and converging them towards the objective set by the RAA. The AAR stakeholders (key informants) were selected on the basis of two criteria: their commitment to the fight against the dengue epidemic in 2023, and their experience in conducting AAR. They include national experts from the Ministries of Health, Territorial Administration, Higher Education and Scientific Research, Defense, civil society, and technical and financial partners. To facilitate sub- committee work, interventions have been grouped into eight (8) pillars or functions: coordination; case management and prevention; epidemiological surveillance; Risk communication and community engagement (RCCE); vector management; laboratory and logistics. One or more neutral facilitators (depending on the level of progress) help stakeholders to reflect on their shared experiences. An introductory presentation was made on the AAR method, the incident action plan for the Centre region, and a review of preparedness and response documents to enable stakeholders to make a critical diagnosis based on their informed experience and knowledge of interventions during the dengue epidemic in 2023. These presentations helped participants to familiarize themselves with analysis, the sharing of good practices and the identification of challenges. Participants were organized into five sub-committees or teams and tasked with exploring all the functions or seven pillars (6). To achieve this, five workshop sessions were held: session one on “setting the scene”; session two on “what happened during the response”; session three on “what worked well? what didn’t work so well”; session four on “what can be done to improve the response next time”; and session five on “moving forward”. All facilitators and stakeholders were present at all workshop sessions.

After the committee work, the results were presented in plenary followed by discussion. Post-it notes in different colors were used to facilitate the reporting of group work to the plenary. The results of the plenary sessions were structured in two main parts: what was in place before the response and what happened during the response. Analysis of the results focused on assessing the level of preparedness of the response, best practices and gaps. The activities that received the highest scores over the five sessions were considered and the subject of key recommendations for countering future dengue epidemics.





Results




Preparedness stage

Long before the activation of the regional CORUS, there was a coordinating body for the response to health emergencies. This coordination had standards and guidelines in terms of control policy and strategy. There was a support mechanism in place, focusing on the availability of documents and guidelines, health infrastructures, human resources and logistics. Support from partners to improve healthcare provision was already in place. The main activities underway were training in integrated disease surveillance and response, briefing private-sector health workers on diseases with epidemic potential, and pre-positioning of inputs.

In terms of epidemiological surveillance, all existing documentation was mobilized to ensure proper monitoring of the epidemic’s dynamics. This made it possible to identify existing resources in terms of human resources, logistics, support and financial resources through the mobilization of the epidemic management fund.

As part of our response preparedness, stakeholders have been trained in RCCE and the incident management system. Resources have been mobilized, and awareness-raising messages should be developed and broadcast on radio, television and other communication platforms identified for this purpose.

Given the rapid spread of this disease in the community, vector management was a key aspect of our preparations. The first step was to gather together all existing documentation and information on the vector, its aggressiveness, bio-ecology and level of insecticide resistance. Medical entomologists were to train community relays mobilized to carry out distribution activities for Long-lasting insecticidal nets. Coordination was provided by CORUS.

Finally, logistics were mobilized around a dozen preparation activities. Resources were focused primarily on the purchase and supply of equipment, materials and inputs. Documentation on emergency response was well supplied.





Response to the epidemic

The Centre region reported 120 suspected cases of dengue in the first week of 2023. The outbreak began in week 28 with 128 cases, peaking in week 43 with 10,152 cases. Interventions intensified in early November as the attack rate rose to 672 cases per 100,000 inhabitants. Tables 1, 2 show the best practices and key gaps in the different response functions.


Table 1 | Best practices by function observed during the dengue epidemic in the Centre region, Burkina Faso in 2023.




Table 2 | Main gaps identified by function during the dengue epidemic in the Centre region, Burkina Faso in 2023.








Discussion

Our study showed that the response functions had normative documents already drawn up, a minimum of their own resources mobilized, coordination mechanisms in place and epidemic-related activities in progress. In 2017, the dengue epidemic response system had not reached this level of preparedness. Laboratory and logistics functions did not exist (9). Prior to the 2023 epidemic, working documents were updated and new normative documents such as hospital white plans, guidelines for the management of diseases with epidemic potential, the plan to control arbovirosis in Burkina Faso, and standard operating procedures on the coordination/mobilization of resources were drawn up. Existing human resources were strengthened with the planned training of national volunteers/community-based health agents and, above all, the creation of a rapid response team whose personnel should receive training in incident management systems. The teams already had manual sprayers and vehicles.

During the response to the 2023 dengue epidemic, we note that coordination in the management of this epidemic was better structured than in 2017. We note a clear improvement in the performance of the regional incident system thanks to resource-building activities, namely organized training and simulation exercises. Coordination played a key role, providing guidance throughout the incident management process. Efficient use of human resources was limited by a failure to plan for the skills needed to manage the incident, and by a financial deficit. Virtuous governance of endogenous financial resources and knowledge of the management standards of financial partners should offset delays linked to disbursement requirements (10, 11). Free health care led to an influx of dengue-infected patients, but did not hinder the provision of routine inpatient and outpatient care in health centers. Continuity of care was facilitated by the provision of rapid diagnostic tests (RDTs) to health facilities.

Epidemiological surveillance had seen a clear improvement over previous health emergency in 2017 (9). This surveillance enabled CORUS to be alerted and act in time: targeting of an area, intensification of activities, generalization of the intervention and normalization of the situation.

During health emergencies, there is a large amount of information and messages circulating, and this can lead to negative perceptions that limit the system’s ability to respond. It is important to develop accurate risk communication (12). During the dengue epidemic, the RCCE was of strategic importance, with a communication and media plan focused on the community. An option was made for top-down communication, despite the existence of theoretical models developed for emergency and disaster management (7, 8, 13–15). However, the engagement of community leaders and the use of information and communication technologies helped to channel the flow of information, raise awareness and provide an effective response.

The response to dengue fever was essentially focused on interventions against Aedes aegypti, in the absence of vaccines and drugs targeting the virus. The regional CORUS relied on local authorities, TFPs and other sectors to mobilize key players, train them and provide them with the resources to carry out operations to physically destroy breeding sites and spray insecticides. In 2023, we note a clear improvement in the response to the disease compared with previous epidemics. In fact, past vector management initiatives and CORUS’ level of preparedness have strengthened the response in 2023. The major obstacle here is the low level of engagement of community-based implementing organizations in vector management, due to a lack of communication.

Despite efforts to strengthen the diagnostic capacity of laboratories (staff training and provision of molecular biology reagents), the supply of RDTs and polymerase chain reaction (PCR) reagents remains below epidemic levels. This has limited access to the test. This situation can be explained by inadequate planning, a shortage of local suppliers, the absence of optimized in-house PCR protocols and a delay in the disbursement of funds. Studies have shown that the diagnosis of a case of dengue fever, combined with the physical elimination of larval breeding sites by the community in the vicinity of sufferers, can significantly reduce the risk of dengue spreading (16).

The logistics chain during the 2023 epidemic appears to have been more appropriate than previous experience, in that it enabled better management of patient flows and biological samples. As part of the preparedness plan, a minimum stock of inputs was pre-positioned for dengue case management and vector management. Although this system received substantial support from partners, it should be noted that the continued availability of equipment, materials, reagents and consumables depended more on the quality of planning, mastery of emergency purchasing procedures and knowledge of financial partners’ disbursement mechanisms. The various procedures need to be standardized and tested well in advance of the epidemic.




Limitations

The AAR method is a holistic, interdisciplinary approach to internal assessment. The analyses of certain participants can have a group effect. The training of participants in the AAR approach and its appropriation by them were part of a participatory approach. This minimized the influence of the group. AAR should take place at the right time, no more than three months after the health emergency. In our case, the AAR took place three months after the CORUS activation was lifted. To minimize recall bias, the introductory talk, the presentation of the incident action plan and the review of a few documents were of considerable help.






Main recommendations




Coordination in response

A regional dengue response plan must be drawn up annually. This plan must include training in emergency/epidemic management. This will make it possible to set up a directory of trained agents. Funding sessions will be organized and stakeholders will be asked to contribute.





Case management.

For efficient case management, referral and counter-referral must be known and applied by health workers. The regional dengue response plan provides an opportunity to strengthen the skills of health workers. To cope with the massive influx of patients to public health centers, we need to strengthen collaboration with the private sector.





Epidemiological surveillance

The recommendations are more focused on strengthening the system’s capacities: training some 50 agents in dengue surveillance for each health district and each Centres Hospitaliers Universitaires; permanent availability of collection tools/supports; specific supervision of case management staff in the use of RDTs; and recruitment of five operators to enter notification data for Centres Hospitaliers Universitaires.





Risk communication and community engagement RCCE

The regional dengue response plan should include the training of some 30 volunteers in the development of the RCCE plan. Door-to-door awareness-raising activities on dengue prevention measures are to be implemented. These awareness-raising activities will be reinforced by the production of around twenty radio broadcasts on dengue in the main spoken languages. A rapid survey is to be carried out among the population to gather their perception of the messages broadcast.





Vector management.

The main recommendations focus on pleas to stakeholders for their financial contribution and on the engagement of community leaders in vector management activities.






Conclusion

This study shows the importance of effective preparedness and response in managing a dengue epidemic. After this study, it appears that interventions are consistent with previous years. In fact, the quality of interventions was linked to an increase in the level of preparedness for the response, and above all to system’s appropriation of experiences inherited from previous epidemics. Best practices and shortcomings were reported. Finally, key recommendations were made to improve future response capacities to other infectious diseases threatening the country.
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Functions Best practi

Coordination,
leadership
and governance

Case management
and prevention

The regional activation of CORUS and the
appointment of an incident manager ensured optimal
operation of the incident management system.
Traditional healers and non-governmental
organizations were involved in advocacy meetings to
mobilize the maximum necessary resources.

Human resources capacity building went beyond
public-sector health workers. The private sector was
also involved.

The reinforcement of health centers in terms of human
resources, logistics and inputs was aimed at improving
care capacities. Trained staff, tents, rapid diagnostic
tests and other available materials were redeployed free
of charge beyond the sentinel sites.

Epidemiological
surveillance

Risk Communication

and Community
Engagement

Upgrading public and private sector employees in
dengue diagnosis/detection through training sessions.
The availability of dengue surveillance tools/supports
and an electronic data management platform has
facilitated the dissemination of situation reports,
putting all players on the same epidemiological footing.

Information and advocacy meetings were held with
authorities and opinion leaders on dengue fever at
regional and health district level. Information and
awareness-raising on dengue targeted women and men
in the media. This facilitated the animation and
broadcasting of programs on radio, television and
social networks in several languages.

Volunteers from the municipality, non-governmental
organizations and community-based health workers
took part in training sessions on vector bio-ecology
and the destruction of larval breeding sites

in households.

Vector management

Laboratory

Logistics

Before starting campaign, a briefing was given to those
involved. Vector management consisted of the physical
destruction of larval breeding sites, spatial and intra-
domiciliary spraying. New technologies, notably
drones, were used in hard-to-reach areas.

These interventions required intersectoral collaboration
in the Centre region.

The detection capacity of laboratories has necessitated
the training of agents in the biological diagnosis of
dengue. The number of probable cases has increased
with the free availability of approved rapid diagnostic
tests in laboratories.

Samples from probable cases were sent to the national
reference laboratory via the biological sample transport
system. The national reference laboratory confirmed
the probable cases using its new molecular diagnostic
technology platform. This revealed that the majority of
serotypes 3 were circulating in 2023.

Stocks of medicines, rapid diagnostic tests, insects
repellent and biocidal have been replenished in
response to the epidemic. Medical tents, hospital beds
and mattresses have been mobilized.

Vehicles and drones have been rented for delivery to
health centers and for insecticide spraying.
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Functions Main gaps

Coordination,
leadership
and governance

Case management
and prevention

Epidemiological
surveillance

Risk Communication
and Community
Engagement

Vector management

Laboratory

Logistics

The absence of a directory of enhanced human
resources for incident management has limited the
promptness of decision-making.

Limited mobilization of funds from external partners to
strengthen the incident management system.

The lack of funding has had an impact on the revision
of reference system guidelines and on staff capacity
building.

The weak engagement of the main players has limited
the mobilization of financial partners.

The department’s own funds are insufficient to ensure
the continuity of surveillance activities as part of the
response to dengue fever.

Low involvement of stakeholders and lack of advocacy
for mobilization, commitment and participation of the
population in the dengue response.

The choice of information channel was an obstacle to
the mobilization of implementing community-based
organizations and community leaders for their
involvement in vector management.

Lack of laboratory leadership in preparedness and
response.

The lack of proper planning limited the continuity of
laboratory activities with the flow of incoming samples.
The turnover of trained staff is not conducive to the
laboratories’ ability to respond.

Lack of mastery of ordering techniques and procedures
leads to product shortages and the receipt of expired
products.

Procedures for the timely disbursement of funds from
certain donors are an obstacle to the rapid acquisition
of inputs and equipment.





