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The COVID-19 pandemic has highlighted the need for
resilient health systems with the capacity to effectively
detect and respond to disease outbreaks and ensure
continuity of health service delivery. The pandemic has
disproportionately affected resource-limited settings with
inadequate health capacity, resulting in disruptions in
health service delivery and worsened outcomes for key
health indicators. As part of the US government’s goal
of ensuring health security, the US Centers for Disease
Control and Prevention has used its scientific and techni-
cal expertise to build health capacity and address health
threats globally. We describe how capacity developed
through global health programs of the US Centers for
Disease Control and Prevention in Cameroon was lev-
eraged to respond to coronavirus disease and maintain
health service delivery. The health system strengthening
efforts in Cameroon can be applied in similar settings
to ensure preparedness for future global public health
threats and improve health outcomes.

he ongoing COVID-19 pandemic was declared a
public health emergency of international concern
by the World Health Organization (WHO) on Janu-
ary 30, 2020 (1). As of July 13, 2022, the pandemic had
affected >232 countries and territories, resulting in
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>555.4 million cumulative COVID-19 cases and 6.3
million deaths globally (2). The effect of the pandem-
ic has been far-reaching. It has caused major disrup-
tions to essential health services in almost all coun-
tries globally, exacerbating gaps in health systems
with weak infrastructures and undoing global health
gains in nearly all major health areas (3).

Cameroon is a low to middle-income country in
central Africa that has a limited domestic health ex-
penditure of ~4% of its gross domestic product and
poor outcomes for key health indicators. Concurrent
security and humanitarian crises have further af-
fected the health system, including Boko Haram and
ISIS-West Africa terrorist attacks in the Far North
region (4); ongoing civil conflict and worsening vio-
lence in the Anglophone Northwest and Southwest
regions (5); and large settlements of refugees in the
Northern and East regions (6) from neighboring Cen-
tral African Republic, Nigeria, and Chad. The country
has been greatly affected by the COVID-19 pandemic
and accounts for the highest number of COVID-19
cases and deaths in Central Africa (7). For much of the
first year of the pandemic, the COVID-19 case count
and case-fatality rate for Cameroon were among the
highest in Africa, and as of March 16, 2022, two years
since the start of the pandemic in Cameroon, there
were 119,544 confirmed cases, including 1,927 deaths,
and a case-fatality rate of 1.6% (2). Health personnel
accounted for 4,419 confirmed cases and 61 deaths,
reflecting the disproportionate effect of the pandemic
on the health workforce.

"Members of this team are listed at the end of this article.

S181



WORKFORCE, INSTITUTIONAL, AND PUBLIC HEALTH CAPACITY DEVELOPMENT

The US Department of Health and Human Ser-
vices and Centers for Disease Control and Prevention
(CDC) began work in Cameroon during 1998 by es-
tablishing an HIV laboratory and research program.
The presence of CDC in Cameroon evolved to an
established country office in 2004, providing techni-
cal expertise and support to the Ministry of Health
(MOH) to strengthen disease control efforts and de-
velop sustainable public health capacity. In 2007, an
agreement was signed between the US and Cameroon
governments, establishing a partnership to prevent
and control HIV/AIDS, avian influenza, and other
infectious diseases. Consistent with the International
Health Regulations (2005) that states WHO member
states should develop, strengthen, and maintain their
capacity to respond promptly and effectively to pub-
lic health emergencies of international concern (8),
Cameroon has focused on strengthening its capacity
to respond to public health threats with support from
the US government and other partners.

CDC provides technical and financial assistance
to the Cameroon MOH at the national and subnation-
al levels and delivers clinical services in >300 health
facilities across all 10 regions of the country through
implementing partners. Health systems strengthening
efforts include building epidemiology, surveillance,
laboratory, research, and emergency management
capacity and developing a fit-for-purpose workforce
to ensure the sustainability of programs. As a key
implementing agency of the President’s Emergency
Plan for AIDS Relief (9), CDC has scaled-up HIV pre-
vention, care, and treatment services for persons liv-
ing with HIV and accelerated progress in controlling
the HIV epidemic in Cameroon. Through the Global
Health Security Agenda (10), CDC has strengthened
the capacity of Cameroon to prevent, detect, and ef-
fectively respond to disease outbreaks. Implementa-
tion by CDC of the President’s Malaria Initiative (11)
to reduce malaria-related illness and death, technical
assistance for vaccine-preventable diseases, and sup-
port for other global health programs have contrib-
uted to health system strengthening in Cameroon.

Leveraging Global Health Programs

of CDC for COVID-19 Response

Building on the strong partnership between CDC
and Cameroon MOH, Cameroon leveraged the ca-
pacity established through US government-funded
global health programs to prepare for and respond
to the COVID-19 pandemic. With support from CDC,
WHO, and other technical partners, the Cameroon
MOH initiated outbreak preparedness planning in
January 2020 when COVID-19 was designated as a
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public health emergency of international concern,
developed a COVID-19 preparedness and response
plan, and conducted trainings for health officials at
national and subnational levels. In addition, Cam-
eroon hosted in March 2020 a meeting of the Health
Ministers of the Economic and Monetary Community
of Central Africa to develop a joint plan for preven-
tion, preparation, and response to COVID-19 in the
Central Africa region.

After detection of the first COVID-19 case in
Cameroon on March 6, 2020, the National Public
Health Emergency Operations Center (PHEOC) was
activated for the response. The PHEOC is a state-of-
the-art facility constructed and established with sup-
port from the US Defense Threat Reduction Agency
and CDC and handed over to the government of
Cameroon in June 2019 to ensure coordination and
management of health emergencies (12). Function-
ing of the PHEOC requires well-trained emergency
management experts. To this end, CDC’s Public
Health Emergency Management Fellowship in At-
lanta builds the emergency management capacity
of international health officials through specialized
training, mentorship, and technical assistance (13).
Eleven senior Cameroon health officials trained
through the fellowship were essential to the stand-
up of the PHEOC and lead different aspects of the
COVID-19 response. CDC has also strengthened
emergency management capacity at the subnational
level by supporting the establishment of rapid re-
sponse teams in the 10 regions of Cameroon, which
have responded to multiple disease outbreaks and
public health emergencies. After the activation of the
National PHEOC, the emergency operations centers
and rapid response teams in all regions of Cameroon
were activated for the COVID-19 response.

The CDC office in Cameroon organized a
COVID-19 Response Team comprising staff who
had previously supported the 2014-2016 West Af-
rica Ebola response and other disease outbreaks, ap-
plying their outbreak response expertise to support
COVID-19 response efforts. CDC developed a re-
sponse plan aligned with the COVID-19 plan of the
Cameroon MOH. CDC public health experts were
integrated into the National Incident Management
System (IMS), an established command structure to
manage emergency responses (14), and provided
technical leadership and expertise in conjunction
with WHO for the response efforts of MOH. The
CDC COVID-19 Response Team members provided
expert technical support across all pillars of the Na-
tional IMS, including surveillance, laboratory, case
management, and infection prevention and control
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IMS organizational chart for
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Figure 1. Cameroon Ministry of Health COVID-19 incident command structure and pillars supported by the Centers for Disease Control
and Prevention. Source: Cameroon Ministry of Health/Public Health Emergency Operations Center. IMS, Information Management
System; IPC, Integrated Phase Classification; WASH, water, sanitation, and hygiene.

(Figure 1). Coordination of partners involved in the
response increased efficiencies and helped to address
duplication of efforts by multiple stakeholders.

The CDC-established Field Epidemiology Train-
ing Program (15) developed a trained global public
health workforce to collect, analyze, and interpret
data for decision making, strengthening countries” ca-
pacities to address public health challenges and meet
the needs of their population. Established in 2010,
Cameroon’s Field Epidemiology Training Program
(CAFETP) trains health officials in Cameroon and
neighboring countries in central Africa to strengthen
the public health workforce in the region. More than
1,100 CAFETP graduates and trainees distributed
across the country (Figure 2) supported the National
and Regional IMS and were the ground force of the
COVID-19 response of Cameroon, constituting rapid
response teams and conducting disease surveillance,
case investigations, and contact tracing. With oversight
from the CDC Field Epidemiology Training Program
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Resident Advisor, CAFETP graduates, and trainees
conducted active surveillance, monitored contacts of
cases, and enabled early detection and management of
COVID-19 cases. The CAFETP also trained health staff
working in prisons on case investigation and mitigat-
ing transmission risk in congregate settings. Border
health measures were put in place at different points
of entry to reduce the risk for transmission from trav-
elers to Cameroon. In collaboration with other techni-
cal partners, CDC supported the MOH in developing
passenger screening protocols; training health officials
to conduct screenings at the international airports,
seaports, and land border crossings; implementing
COVID-19 testing at points of entry; establishing iso-
lation and quarantine measures for passengers upon
arrival; and conducting supportive supervision of bor-
der health officials.

CDC helped to develop and strengthen the ca-
pacity of laboratories in Cameroon by supporting
establishment and renovation of the National Public
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Figure 2. Distribution of Cameroon Field Epidemiology Training
Program trainees and graduates by region, Cameroon, July
2022. Source: Cameroon Ministry of Health/Cameroon Field
Epidemiology Training Program.

Health Laboratory in 2016, leading the develop-
ment of the first National Laboratory Strategic Plan
in 2018, and leading the implementation of the
Strengthening Laboratory Improvement Process
Toward Accreditation, a framework for evaluating
the progress of laboratories toward international
accreditation (16). As a result of CDC support, 5
laboratories have received ISO-15189 accredita-
tion (https://anab.ansi.org), meeting international
standards for quality management systems and
competence for medical laboratories (17). Those 5
laboratories were the first internationally accred-
ited laboratories in Cameroon and central Africa.
Cameroon was among the first countries in cen-
tral Africa that had COVID-19 diagnostic capac-
ity. At the start of the pandemic, Centre Pasteur
Cameroon was the only reference laboratory for
COVID-19 testing, but testing capacity quickly be-
came overwhelmed because of increased testing
needs for samples from all regions of the country.
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The challenges with testing called attention to
the need for enhanced collaboration between the
Cameroon MOH and stakeholders to manage hu-
man resources and ensure timely procurement and
management of reagents and testing commodities.
CDC decentralized the response by providing tech-
nical support for COVID-19 testing and develop-
ment of a laboratory strategy in Cameroon and a
decentralization plan to expand capacity from the
national level to a network of 19 laboratories across
the country. The National Public Health Laboratory
coordinated the distribution of COVID-19 test kits
and received CDC support to procure sample col-
lection and transportation material, improve labo-
ratory supply management, and establish a call
center to ensure reporting of results from decentral-
ized laboratories. CDC staff conducted supervisory
visits to laboratories to provide technical support
on workflow, strengthen biosafety measures, and
validate COVID-19 testing algorithms. CDC sup-
ported the expansion of testing strategies, mobile
testing units for sample collection, and delivering
negative test results through text messages, which
led to increased access to testing and reduced turn-
around time for test results. As of March 16, 2022,
PCR testing had been conducted on 608,118 sam-
ples and rapid antigen testing on 1,916,552 samples.
CDC also supported genomic surveillance to detect
new circulating variants of SARS-CoV-2.

The CDC COVID-19 response staff embedded in
the National IMS pillar for case management (Fig-
ure 1) provided support to improve outcomes for
confirmed cases. Efforts included supporting devel-
opment of case management algorithms, standard
operating procedures, and registers; the training of
health workers on patient management; and conduct-
ing field supervision visits to COVID-19 isolation
and treatment centers. Establishing a community of
practice among case management physicians resulted
in weekly sharing of data and best practices among
COVID-19 isolation and treatment centers, leading to
improved outcomes. CDC also participated in joint
assessments of COVID-19 treatment centers with
WHO and the MOH and developed a supportive su-
pervision tool used to assess the functional capacity
of treatment centers and provide recommendations to
improve gaps. Infection prevention and control (IPC)
measures were focused on preventing nosocomial
transmission among patients and healthcare work-
ers. CDC provided personal protective equipment
and IPC supplies for health facilities and healthcare
workers, supported IPC guideline development, con-
ducted trainings for health workers on IPC practices,
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and participated in supportive supervision visits with
WHO and the MOH.

Risk communication and community engage-
ment are key components of outbreak response
(18). CDC supported development and imple-
mentation of the national communication plan for
COVID-19 in Cameroon, developed and dissemi-
nated risk communications tools, and established
and supported call centers at national and regional
levels. CDC also supported the intersectoral ap-
proach to achieving community ownership and en-
gagement at all levels and provided technical sup-
port for public communication and press briefings
on COVID-19 preparedness and response efforts in
Cameroon. CDC COVID-19 response staff were in-
tegrated into the National IMS communication pil-
lar, and culturally appropriate health messages to
counter COVID-19 misinformation were developed
for print, broadcast, and social media. CDC also
supported revisions of the communication strategic
plan and tools to meet the changing communica-
tions needs of the outbreak and sensitize the popu-
lation to COVID-19 vaccines.
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After the emergency authorization of COVID-19
vaccines (19), Cameroon began preparations for vac-
cine introduction and implementation as part of its
response strategy. Surveys on vaccine acceptance in-
dicated most persons in Cameroon were reluctant to
receive a COVID-19 vaccine even if proven to be safe
and efficacious (20,21). CDC supported developing na-
tional guidelines for vaccine rollout, a nationwide vac-
cine deployment plan, and training manuals and com-
munication tools to increase vaccine uptake. Since the
introduction of COVID-19 vaccines in Cameroon dur-
ing April 2021, the MOH has administered vaccines
at fixed vaccination sites, conducted mass vaccination
campaigns across all 10 regions of the country, and
introduced mobile vaccination teams to increase ac-
cessibility. However, vaccine coverage remained sub-
optimal (Figure 3) and substantially lower than global
coverage targets (7,22). Knowledge, attitudes, and
practices information obtained by CDC and the MOH
during October-December 2021 showed high levels of
distrust and limited knowledge about the safety and
efficacy of COVID-19 vaccines. To address this issue,
CDC provided surge support and additional funding

Vaccine coverage, %
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1>10-20

m >20

Figure 3. COVID-19 vaccination coverage, by health district, Cameroon, July 2022. A) Number of vaccine doses administered; B)
percentage of population that has received >1 vaccine dose. Source: Cameroon Ministry of Health/Expanded Programme on Immunization.
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Figure 4. COVID-19 epidemic curve (A) and B) SARS-CoV-2 test positivity (B), Cameroon, through July 2022.Source: Cameroon
Ministry of Health/Public Health Emergency Operations Center. RDT, rapid diagnostic test.

for COVID-19 vaccine implementation as part of Glob-
al VAX (23). Efforts are ongoing to address vaccine
hesitancy and increase access to vaccination services,
including setting up more vaccination posts, training
additional vaccinators and community health workers,
and developing strategies to reach priority and hard-
to-reach populations.

Surveillance and response for adverse events fol-
lowing immunization are essential for ensuring the
safety of vaccines (24). With funding and technical
support from CDC, the Expanded Program on Immu-
nization in Cameroon is conducting a cohort moni-
toring study on COVID-19 vaccine adverse events
following immunization, which will inform and
strengthen vaccination efforts. A major lesson learned
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was the need for early engagement of community
leaders, social groups and faith-based organizations
to promote vaccine uptake and to widely disseminate
information in local languages, adapted for each tar-
get audience.

Epidemiologic data are needed to understand
the magnitude and effect of the pandemic, predict
future trends, and ensure an effective public health
response. Because of limited diagnostic testing dur-
ing earlier waves of the COVID-19 pandemic and
the large number of persons who had asymptom-
atic or mildly symptomatic infections, the reported
number of cases globally is much lower than the ac-
tual prevalence (25). In collaboration with the Cam-
eroon MOH, CDC conducted a nationwide survey

Emerging Infectious Diseases *« www.cdc.gov/eid * Vol. 28, No. 13, Supplement to December 2022



to determine the seroprevalence of SARS-CoV-2 in
Cameroon, identify risk factors for infection, and as-
sess knowledge and attitudes about COVID-19 (26).
The serosurvey was conducted during October-
December 2020 across all 10 regions of Cameroon
and showed an overall estimated seroprevalence
of 10.5% and regional variation ranging from 7.7%
to 12.6%. The results of that survey have informed
program planning and guided decision making
in Cameroon.

Asof July 2,2022, Cameroon had recorded 120,068
cumulative confirmed COVID-19 cases, including
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1,931 deaths (case-fatality rate 1.6%) (2). The country
has had 4 waves of the epidemic, and surges in cases
have been attributable to limited compliance with
community mitigation measures, increased congre-
gation and travel during holidays and festive periods,
resumption of schools, and circulation of more easily
transmissible variants of the virus. After Cameroon
hosted the 2021 African Cup of Nations, the largest
international soccer tournament on the continent, in
January and February 2022, the country fully emerged
from the fourth wave of the pandemic and has main-
tained low community transmission since (Figure 4).

0 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 01 03 05 0709 1113 1517 19 2123252729 31333537394143454749511 3 5 7 9 11131517 19 2123 25 27 29

2021 2022

Epidemiologic week

B 1101

105+
100+
951
90+
851
801
751
701
651
601
551
501
454
401
351
301
251
201
151
104

No. cases

2020

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 01 03 05 07 09 11 13 1517 19 2123252729 31333537394143454749511 3 5 7 9 11131517 19 2123 25 27 29

2021 2022

Epidemiologic week
Figure 5. COVID-19 cases (A) and deaths (B), Cameroon, through July 2022.
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Rapid test and real-time PCR test positivity is <2%,
community transmission remains low (Figure 5), and
hospital bed availability and health staffing capacity
are sufficient across all 10 regions of the country. On
the basis of systems previously in place and capac-
ity strengthened during the pandemic, Cameroon is
well-positioned to respond to subsequent waves of
the pandemic.

Ensuring Health Service Provision

During COVID-19 Pandemic

The COVID-19 pandemic overwhelmed health sys-
tems globally and adversely affected health programs
because available resources were focused on re-
sponding to the pandemic (3). In Cameroon, delivery
and uptake of health services were reduced because
many health facilities were repurposed as COVID-19
treatment centers. To decentralize the response to all
regions, the Cameroon MOH designated 78 existing
health facilities at the national and subnational levels
as COVID-19 isolation and treatment centers, includ-
ing reference hospitals for management of critical
case-patients. This change resulted in reduced deliv-
ery of primary care and other services typically pro-
vided in health facilities.

In addition, the HIV and tuberculosis programs
showed decreases in testing, treatment initiation,
and retention because clients were reluctant to come
to health facilities because of a fear of becoming in-
fected with SARS-CoV-2. The MOH suspended facil-
ity-led community activities to reduce transmission
risk. Frontline workers and health service providers
given a diagnosis of COVID-19 were put in isolation
and persons who were close contacts of case-patients
underwent mandatory quarantine, reducing staffing
capacity and increasing workloads for other health-
care workers.

Programs developed innovative strategies to en-
sure continued service delivery for clients, including
mobile and satellite clinics, community treatment dis-
pensation, and home-based care to mitigate the effect
of the COVID-19 pandemic on the health sector. CDC
provided recommendations to the MOH to lift restric-
tions on community activities and enable differenti-
ated service delivery, including HIV index case test-
ing, antiretroviral (ART) and tuberculosis treatment
dispensation, and HIV viral load sample collection
in the community. Clinical implementing partners
collaborated with community-based organizations
and satellite health facilities for HIV testing, linkage,
and treatment dispensation. CDC conducted weekly
virtual clinical program and data reviews with im-
plementing partners and health facilities and held
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quarterly virtual sessions to review program perfor-
mance and share best practices. Establishing virtual
trainings and weekly granular site management (27)
enabled near-real-time monitoring of program ac-
tivities and addressed some challenges presented by
COVID-19 in delivering HIV and tuberculosis ser-
vices. When feasible, the team conducted site visits,
in-person data quality assessments, and partner mon-
itoring while ensuring adequate protection to reduce
the risk for COVID-19 transmission.

HIV service provision and program performance
decreased in many President’s Emergency Plan for
AIDS Relief-supported sub-Saharan African countries
during the COVID-19 pandemic (28,29), including de-
creases in pediatric and adolescent HIV testing and di-
agnoses. However, by scaling up differentiated service
delivery models, implementing weekly monitoring of
program performance, and providing virtual technical
support to implementing partners and health facili-
ties, Cameroon maintained service delivery to clients
and sustained programmatic gains (30). Index testing
performance and yields increased by 32% for pediatric
HIV testing and 6% for pediatric HIV diagnoses. As a
result of intensified efforts by CDC to optimize HIV
program performance, the clinical program a major
increase in transition of patients to receiving tenofo-
vir, lamivudine, and dolutegravir (TLD), the recom-
mended first-line ART regimen. Through high-level
advocacy to revise national guidelines and rapidly
scale-up use of TLD, the proportion of persons liv-
ing with HIV (PLHIV) receiving TLD increased from
0.3% in December 2019 to 56% in December 2020 and
surpassed the 80% national target by June 2021. The
rapid TLD transition led to a major improvement in vi-
ral load suppression to 93% nationally. CDC provided
expert technical support to Cameroon MOH and part-
ners to scale up effective strategies across the clinical
cascade, supporting HIV testing for 1,559,727 persons,
identifying 62,340 HIV positive cases, and initiating
treatment for 58,122 PLHIV in 2021. As of January
2022, there were 390,100 PLHIV in Cameroon receiv-
ing ART. The ART program had attained a clinical cas-
cade achievement of 85-93-93 based on programmatic
data, putting Cameroon on track to reach the 95-95-95
targets (95% of PLHIV are aware of their status, 95%
of diagnosed PLHIV are receiving ART, and 95% of
PLHIV receiving treatment are virally suppressed)
before the 2030 timeline and achieve sustained HIV
epidemic control (31).

Conclusions

The COVID-19 pandemic called attention to health
system gaps and underscored the need for resilient
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health systems to effectively respond to health
threats while ensuring continued health service de-
livery. The effect of the pandemic has been serious
in central Africa and other resource-limited settings,
largely caused by the limited health infrastructure
and capacity in the region. Building on the strong
partnership with the Cameroon MOH, capacity es-
tablished through global health programs of CDC
was leveraged to support the COVID-19 response in
Cameroon while implementing innovative strategies
such as differentiated service delivery and granular
site management to mitigate the effect of the pan-
demic on health programs. In addition to the need
for strengthened disease preparedness and response
capacity, key lessons learned from the response in
Cameroon to the pandemic include the need for a
well-trained and fit-for-purpose health workforce,
timely mobilization of resources, and the need for
coordination of multiple stakeholders to effectively
manage response efforts.

Despite ongoing security and humanitarian
crises in Cameroon, efforts of CDC have helped to
strengthen the health system and improve health
outcomes by ensuring continuity of HIV and tuber-
culosis services during the COVID-19 pandemic and
maintaining programmatic gains. Through support
of CDC, Cameroon has accelerated progress to reach
the 95-95-95 targets and is positioned to be the first
country in West and Central Africa to achieve HIV
epidemic control. As part of the mission of the US
Government to improve health globally, CDC con-
tinues to provide support to Cameroon to respond
to the COVID-19 pandemic and prevent and control
other public health threats. The lessons learned from
Cameroon might be applicable to other resource-lim-
ited settings and conflict-affected areas to respond to
COVID-19 and prepare for future pandemics.
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