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ABSTRACT

Public health emergency (PHE) response in sub-Saharan
Africa is constrained by inadequate skilled public health
workforce and underfunding. Since 2005, the African Field
Epidemiology Network (AFENET) has been supporting

field epidemiology capacity development and innovative
strategies are required to use this workforce. In 2018,
AFENET launched a continental rapid response team: the
AFENET Corps of Disease Detectives (ACoDD). ACoDD
comprises field epidemiology graduates and residents and
was established to support PHE response. Since 2018,
AFENET has deployed the ACoDD to support response to
several PHEs. The main challenges faced during ACoDD
deployments were financing of operations, ACoDD safety
and security, resistance to interventions and distrust of
the responders by some communities. Our experience
during these deployments showed that it was feasible to
mobilise and deploy ACoDD within 48 hours. However, the
sustainability of deployments will depend on establishing
strong linkages with the employers of ACoDD members.
PHEs are effectively controlled when there is a fast
deployment and strong linkages between the stakeholders.
There are ongoing efforts to strengthen PHE preparedness
and response in sub-Saharan Africa. ACoDD members

are a competent workforce that can effectively augment
PHE response. ACoDD teams mentored front-line health
workers and community health workers who are critical

in PHE response. Public health emergence response in
sub-Saharan Africa is constrained by inadequacies in a
skilled workforce and underfunding. ACoDD can be utilised
to overcome the challenges of accessing a skilled public
health workforce. To improve health security in sub-
Saharan Africa, more financing of PHE response is needed.

INTRODUCTION

The risk that infectious agents will continue to
kill humans in the 21st Century is highest in
Africa.! According to the WHO, Africa expe-
riences more than 100 disease outbreaks and
other health emergencies annually.” From

» Innovative strategies can be applied to leverage the
inadequate public health workforce to address pub-
lic health challenges including emergencies.

» ACoDD was established to support ministries of
health to overcome the challenges of rapidly mo-
bilising and deploying adequate and skilled public
health workforce.

» Public health emergency response in sub-Saharan
Africa is still constrained by underfunding.

» It is feasible to mobilise and deploy ACoDD member
within 48 hours to support ministries of health to re-
spond to emergencies.

» Lack of effective community engagement can result
into violence against the rapid responders.

» Psychosocial support can be a game changer in ad-
dressing difficult situations faced by rapid respond-
ers such as distrust.

the beginning of 2020, African countries have
been facing one of the greatest challenges:
the COVID-19 pandemic. The COVID-19
pandemic started in China in December 2019
and rapidly spread across the globe. Such
public health emergencies (PHEs) expose
the fragility of emergency response systems in
Africa. For example, the Ebola virus disease
(EVD) epidemic in West Africa claimed
>11000 lives and cost billions of US dollars
in socioeconomic losses.” * For an effective
PHE response, the Global Health Security
Agenda recommends countries to have at
least one field epidemiologist (trained at the
advanced or intermediate levels) per 200000
population.” Other authors have suggested
a coverage three to five field epidemiolo-
gists per million population.” However, data
at the African Field Epidemiology Network
(AFENET) show that the sub-Saharan region
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has only 33% of the required number of field epidemi-
ologists.

ACoDD CONCEPTION AND INCEPTION

AFENET was established in 2005 to support field epide-
miology workforce development in sub-Saharan Africa.
During the Ministerial Round Table meeting held in
the 2016 AFENET Conference, the ministers called for
innovative strategies of leveraging existing workforce and
recommended the establishment of a Continental Rapid
Response Corps from existing field epidemiologists.” On
7 May 2018, AFENET Board of Directors launched the
AFENET Corps of Disease Detectives (ACoDD). ACoDD
is a Rapid Response Team (RRT) which comprises resi-
dents and graduates from the 2 years advanced, the 9
months intermediate and the 3months frontline field
epidemiology training programmes (FETPs). The aim of
ACoDD is to ensure efficient utilisation of the field epide-
miology and laboratory training programmes workforce
in response to PHEs. ACoDD was established to over-
come the challenges of rapidly mobilising and deploying
adequate and skilled workforce within 72 hours for timely
response to PHEs.

ACoDD DISTRIBUTION, ORGANISATIONAL STRUCTURE AND
MANAGEMENT OF OPERATIONS

Since the inception of FETPs in sub-Saharan Africa, a
total of 1995 advanced level and 248 intermediate level
field epidemiologists, and 4951 health workers have
graduated from the 3months FETP across the network
(figures 1-3).

ACoDD’s organisational structure is summarised in
figure 4. There are three levels of ACoDD management;
the AFENET Secretariat, regional and country levels.
At the AFENET Secretariat, the Head of AFENET (who
reports to the AFENET Board of Directors) provides
overall strategic leadership, the Head of Programmes

B=Burundi
EG=Equatorial Guinea
L=Lesotho
R=Rwanda

S=Swaziland

B=Burundi
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R=Rwanda
S=Swaziland

Figure 2 Distribution of intermediate field epidemiology
graduates.

provides overall technical leadership and the ACoDD
Focal Person (FP) coordinates operations across the
network. At regional level, ACoDD operations are led
by the AFENET Regional Technical Coordinator (RTC).
At country level, the ACoDD operations are led by the
country FP who is the FETP Resident Advisor. Details
of the ACoDD management team responsibilities are
summarised in table 1.

KEY ACoDD DEPLOYMENTS DURING PUBLIC HEALTH
EEMERGENCY RESPONSE IN SUB-SAHARAN AFRICA, 2018-
2020

ACoDD has supported response to several emergencies
including disease outbreaks, mass gathering event-based
surveillance, polio surveillance and natural disasters such
as Cyclone Idai in the southern Africa region. Outlined
below are the key disease outbreaks where ACoDD
members were deployed.
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R=Rwanda

S=Swaziland

Figure 1 Distribution of advanced field epidemiology Figure 3 Distribution of front-line field epidemiology
graduates. graduates.
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Figure 4 Organisation and coordination of ACoDD
operations. ACoDD, AFENET Corps of Disease Detectives;
AFENET, African Field Epidemiology Network.

The ninth Ebola virus disease outbreak in the Democratic
Republic of the Congo, May-July 2018

Soon after ACoDD was launched, AFENET received
a request from the DRC Ministry of Health to support
the response to the EVD outbreak in Equateur Province.
This EVD outbreak had been declared on 8 May 2018.
Between 10 May and 24 July 2018, AFENET, in collabora-
tion with the US Centres for Disease Control and Preven-
tion (CDC), deployed a team of 8¢ ACoDD members to
support the national RRT contributing a total of 2590
person-days of deployment. ACoDD members investi-
gated 432 alerts of which 22 were confirmed with EVD,
identified 1319 contacts of which 939 were followed up,
mentored 1036 frontline health workers and conducted

a total of 2579 community sensitisation sessions. Other
ACoDD members were involved in screening of 15650
passengers at five priority points of entry (PoEs) and
points of control (PoCs) to identify suspected cases of
EVD surveillance. The ACoDD conducted data analysis
and compiled and presented 60 daily updates that helped
inform the outbreak response strategies.

This outbreak was quickly contained and the Minister
of Health announced its end on 24 July 2018.° The
outbreak had a total of 54 EVD cases of which 38 were
confirmed, 16 were probable, 33 died (case fatality ratio:
61%). Of the 51 cases, 21 occurred in Bikoro health
zone, 29 occurred in Iboko health zone and 4 occurred
in Wangata health zone.®

Cholera outbreak in Harare City, Zimbabwe, September—
November 2018

On 6 September 2018, the Ministry of Health and
Child Care (MoHCC) of Zimbabwe declared a cholera
outbreak in Harare City following confirmation of Vibrio
cholerae serotype Ol Ogawa among initial patients with
symptoms consistent with cholera. On the request of
MoHCC, AFENET deployed 20 ACoDD in different
outbreak hotspots on 18 September 2018, contributing a
total of 1200 person-days to the response.

As part of the MoHCC RRT, ACoDD teams investi-
gated 1400 cholera cases, identified 145 cases through
active cholera case search and participated in outbreak
data analysis. ACoDD members with clinical background
supported case management teams at health facili-
ties and assessed compliance to treatment protocols
by case management teams. A team of ACoDD partici-
pated in conducting risk communication, community

Table 1 Roles and responsibilities of the ACoDD management team
Office Roles and responsibilities
Director of AFENET Provides overall strategic leadership of the ACoDD operations

Leads advocacy

Director of Programmes

Secretariat Focal Person

Regional Technical Coordinators

Country ACoDD Focal Person

VYVVVYY YVVVY VYYVY VYV VYYY

Resource mobilisation

Overall technical oversight for the ACoDD operations
Resource mobilisation

Approval of budgets for operations

Coordinates mobilisation of ACoDD across the network
Provision of technical support and supervision of ACoDD teams during deployment
Maintains a database (Epi-Track) of ACoDD across the network

Engaging ministries of health and partners to release ACoDD members for deployment
Resource mobilisation to support operations

Providing technical support and supervision of ACoDD teams during deployment
Maintain a database for the ACoDD at (Epi-Track) at the regional level

Receive requests for support from the ministries of health
Planning and budgeting for deployment

Mobilisation of ACoDD at country level

Coordinating predeployment briefing and orientation

Providing daily situation updates during an outbreak response
Maintains a database for the ACoDD at (Epi-Track) at country level

ACoDD, AFENET Corps of Disease Detectives; AFENET, African Field Epidemiology Network.
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engagement and social mobilisation. ACoDD teams also
conducted environmental assessments including water
testing. This epidemic was eventually controlled with
the last case reported on 11 December 2018.°'" This
outbreak affected a total of 9949 individuals of which 55
died (case fatality ratio, CFR=0.5%) of which 4457 (45%)
were from Glen View suburb and 2869 (29%) from Budi-
riro suburb.'

The sixth Ebola virus disease outbreak in Uganda, June-July
2019

This EVD outbreak was declared by the Ministry of
Health on 11 June 2019. On 12 June 2019, AFENET
received a request to support the response. The index
case was a b-year-old boy who travelled to Uganda with six
other individuals who were being monitored as contacts
to a confirmed EVD case in DRC. He tested positive for
Ebola Zaire by reverse transcription polymerase chain
reaction test after presenting at Bwera Ebola Treatment
Unit (ETU), Kasese District, with symptoms consistent
with EVD.

A total of 15 ACoDD members were deployed in rota-
tions for 30 days contributing a total of 450 person-days.
Once in the field, ACoDD members had a meeting with
the field incident commander and the district health
leadership to get an understanding of the outbreak and
to finalise the terms of reference. ACoDD teams investi-
gated 381 alerts none of which was confirmed with EVD
and listed 151 contacts of which 142 (94%) were followed
up and tested negative after completing the follow-up
period. The ACoDD reviewed 21704 medical records at
30 health facilities to identify suspected EVD cases and
out of these records nine suspected cases were iden-
tified and all tested negative for EVD. In addition, the
ACoDD screened 5080 travellers at PoEs, participated in
community-based and event-based surveillance, commu-
nity sensitisation, psychosocial support and data analysis.

The response team initially found surveillance and
contact tracing difficult due to community mistrust
and false information. For example, there was informa-
tion that suspected patients with Ebola admitted to the
ETU and their contacts are killed by a ‘lethal injection’
in order to prevent further transmission of EVD. These
rumours made one of the high-risk contacts to go into
hiding. When the high-risk contact was traced in one
of the remote locations, he rejected Ebola vaccination
despite several visits by the teams. However, after 3 days
of counselling by the psychosocial team, the high-risk
contact eventually accepted EVD vaccination.

Because of the community mistrust and misinforma-
tion, the RRT adopted a community-led surveillance and
contact tracing strategy. Under this approach, commu-
nity health workers known as village health teams (VHTs)
were trained. The VHTs conducted contact tracing
under the close supervision from the contact tracing
teams. During field activities, ACoDD teams mentored
201 health workers and 856 VHTs. This EVD outbreak
involved three confirmed cases, all of whom died (case

fatality ratio, CFR: 100%) and all had an epidemiological
link to a confirmed case who died in DRC.

The tenth Ebola virus disease outbreak in Democratic
Republicof the Gongo, August 20181 March 2020

The government of DRC declared the tenth outbreak
of EVD in North Kivu Province on 1 August 2018 which
spread rapidly to other provinces. On 12 August 2018,
the ACoDD FP received a request for support from the
Ministry of Health. Between 16 August 2018 and 1 March
2020, AFENET deployed a total of 70 ACoDD members
(on rotation basis) in various outbreak hotspots and
contributed a total of 6000 person-days to this response.
ACoDD members investigated 17508 alerts of which 211
were confirmed with EVD, followed up 14708 contacts
of confirmed EVD cases of which 179 tested positive for
EVD. The teams also mentored 2054 front-line health
workers on surveillance and conducted 50282 commu-
nity sensitisation sessions. Other ACoDD members were
involved in infection prevention and control (IPC) and
screening at PoE and PoC and health education of EVD
and data analysis.

Many of the ACoDD teams faced community resistance
and constant security challenges, amidst the increase in
the spread of the outbreak, which had a negative impact
on the response. On 17 July 2019, WHO declared this
outbreak as a Public Health Emergency of International
Concern. AFENET received grants from the US CDC
and the World Bank to enhance response efforts. These
funds were used to implement Surveillance Training to
Enhance Ebola Response and Readiness (STEER) for the
front-line health workers, community health workers and
ACoDD deployment. STEER focused on building the
capacity in EVD surveillance, IPC and risk communica-
tion. A total of 2047 health workers and 5107 community
health workers in EVD affected health areas were trained.

By December 2019, the RRTs were starting to register
success with 10 new EVD cases reported during the week
of November 25 to 1 December 2019 compared with 39
cases during the week of 16-22 September 2019."*'* By
1 March 2020, there was no new confirmed EVD case
since 24 February 2020, and a total of 3444 EVD cases
had been reported of which 3310 were confirmed cases,
134 probable cases and 2264 cases had died (case fatality
ratio of 66%)."* As of 1 March 2020, there were signs
that the epidemic had been contained with the last cases
all reported from a small geographical area within Beni
health zone.

ACoDD response to the COVID-19 pandemic

As soon as the Chinese government declared the
COVID-19 outbreak, countries on the African continent
activated their emergency preparedness and response
mechanisms. By 30 January 2020, WHO declared the
pandemic a PHE of global emergency of international
concern. In early February 2020, the ACoDD FPs started
working with AFENET to mobilise ACoDD members to be
on stand-by to support ministries of health and technical
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agencies/networks such as the WHO, US CDC, Global
Outbreak Alert and Response Network and Africa CDC.

ACoDD teams across AFENET member countries
supported various activities including (1) coordination
and planning, (2) development of the national response
plans, (3) adapting the WHO COVID-19 case definition
to country contexts, (4) investigation of suspected cases,
(5) PoE screening, (6) contact tracing, (7) training of
RRTs and screeners at PoEs, (8) risk communication and
(9) supporting the development of protocols and Stan-
dard Operating Procedures (SOPs).

AFENET supported Africa CDC to recruit ACoDD
epidemiologists to strengthen COVID-19 capabilities
among African countries. These volunteers supported
coordination and planning, building capacities for
surveillance, laboratory, IPC and case management,
policy development and provided technical support to
Public Health Emergency Operation Centres to develop
incident action plans and SOPs.

CHALLENGES
ACoDD teams faced four key challenges during deploy-
ment and these are highlighted below.

Financing of the AGoDD operations

The bulk of AFENET operations are supported by the
US CDC and the United States Agency for International
Development. Between August 2018 and March 2020,
AFENET received 39 requests for ACoDD support from
member countries of which 15 (88%) were funded.
ACoDD deployments were largely supported using the
funds generated from indirect project costs while some
deployments received direct support from the US CDC.
Although AFENET uses a cost-effective model for ACoDD
deployment, available funding has been insufficient to
meet the growing demand for ACoDD support. A more
sustainable strategy for funding of PHE response should
be led by the African governments. However, investiga-
tions have shown that the majority of countries in Africa
allocate below 10% of their total budget to the health
sector.'” !

Availability of ACoDD for deployment

Because majority of ACoDD are not employed by
AFENET, their availability to support PHE response
depends on their release by employers. During deploy-
ments, some of the ACoDD members could only serve a
short duration in the field which presented a challenge of
recruiting and orientation of new volunteers. Although
AFENET has been able to mobilise adequate numbers
of ACoDD members during emergencies, mobilisation
is anticipated to be difficult in large-scale PHEs which
require a bigger workforce.

Safety and security during deployment

The safety of RRT5 is one of the critical elements for an
effective response. Overall, ACoDD and other responders
operated in a safe and secure environment in most of the

deployments. However, the response to the EVD outbreak
in DRC was substantially hampered by insecurity. ACoDD
teams in insecure areas always operated in constant fear
of being attacked by the armed groups. On 19 April
2019, a doctor who was deployed by WHO was brutally
murdered at the Butembo University Hospital.'” On the
night of 28 November 2019, armed rebel forces attacked
a camp at Biakato Mines and killed four health workers.'®
The deteriorating security situation led to the evacuation
of several RRT members, including 15 ACoDD members,
to Goma City on 2 December 2019.

Resistance to interventions and distrust of the responders
Although the ACoDD participated in community sensi-
tisation during the tenth EVD outbreak in DRC and the
sixth EVD outbreak in Uganda, community resistance
and distrust remained a key challenge. In both outbreaks,
lack of trust was primarily driven by false information,
misperceptions and ignorance about control strategies.
Whereas in Uganda the distrust was easily controlled
through community engagement, the responders in
DRC faced a more complex situation. A mob attacked
one of the ETUs in DRC resulting into patients and
caregivers fleeing and one of the caregivers was killed."?
Activities such as identification of new cases and safe,
dignified burials were dangerous to implement in some
areas because of violence from the residents.”” Commu-
nity resistance and distrust was also documented during
the response to the West Africa EVD outbreak.”' %

LESSONS LEARNED

Although FETPs started over two decades ago in sub-
Saharan Africa,” the region is still faced with a scarcity of
field epidemiologists. During ACoDD launch, the partic-
ipants were engaged in discussions about the anticipated
challenges related to ACoDD deployment. The key antic-
ipated challenges elicited from participants included
difficulty in mobilising adequate numbers of ACoDD
members, lack of interest in responding to outbreaks due
to highly infectious pathogens such as EVD, and delays or
non-release of the ACoDD members by their employers.

Our experience showed that its feasible to mobilise
and deploy adequate numbers of ACoDD members
within 48 hours after receiving requests from ministries
of health. Many ACoDD members felt motivated to
participate in rapid response within their countries and
beyond. The ACoDD members employed within govern-
ment ministries were easily released compared with those
in the private health sector.

All ACoDD deployments were approved and effected by
the ministries of health. Before field deployment, prede-
ployment briefings were conducted with a special focus
on discussing the terms of reference. ACoDD members
were integrated into the national RRT and their daily
operations were under the direct supervision of minis-
tries of health.

Masiira B, et al. BMJ Global Health 2020;5:6002874. doi:10.1136/bmjgh-2020-002874



BMJ Global Health 8

Although the deployments were largely successful,
sustainability will rely on establishing strong linkages
with organisations that employ the ACoDD members.
AFENET is continuously sensitising and engaging the
organisations that employ the ACoDD members to
ensure that they release them during emergencies. The
final key lesson learnt was that PHEs were effectively
controlled when the responders were rapidly deployed
and when there was strong collaboration between the key
stakeholders. An analysis of the EVD outbreak in West
Africa showed that a well-coordinated faster response
would have halted the propagation of the outbreak.**

OPPORTUNITIES

Considerable efforts are ongoing in the sub-Saharan
Africa region to strengthen preparedness and response
to PHEs. From its founding in 2005 AFENET, in collab-
oration with the US CDC, universities and other tech-
nical partners, has been contributing to health systems
strengthening. ACoDD members are a skilled workforce
that can be utilised to support emergency response.
The AFENET cost-effective strategy for ACoDD deploy-
ment is centred on in-country field epidemiologists; with
recruitment from other countries only done once the
in-country ACoDD have been exhausted. The recruit-
ment strategy provides an added advantage in that the
ACoDD members are well versed with the country context
and can easily communicate to the target populations as
opposed to recruiting external ACoDD members. During
deployments, ACoDD teams interacted, worked with and
learnt from other experienced responders. Furthermore,
in areas where the ACoDD members were deployed, they
were involved in mentoring the front-line health workers
and community health workers.

CONCLUSION

Effective public health preparedness and response in
sub-Saharan Africa is constrained by inadequate skilled
human resources and underfunding. The ACoDD plat-
form is AFENET’s innovative strategy to deploy the
existing field epidemiology workforce to support PHE
response. Experience from these deployments has shown
that the ACoDD can be rapidly mobilised and deployed
to the field. The contributions of the ACoDD since its
establishment is a clear demonstration of leveraging the
existing workforce to solve the complex public health
challenges that threaten health security in sub-Saharan
Africa. The deficiencies in financing the health sector
in sub-Saharan Africa emphasise the need for African
governments to devote more financial support and
resources for PHE response.
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