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Since Ebola virus disease was identified in West Africa on 
March 23, 2014, the Centers for Disease Control and Pre-
vention (CDC) has undertaken the most intensive response 
in the agency’s history; >3,000 staff have been involved, 
including >1,200 deployed to West Africa for >50,000 per-
son workdays. Efforts have included supporting incident 
management systems in affected countries; mobilizing part-
ners; and strengthening laboratory, epidemiology, contact 
investigation, health care infection control, communication, 
and border screening in West Africa, Nigeria, Mali, Senegal, 
and the United States. All efforts were undertaken as part 
of national and global response activities with many partner 
organizations. CDC was able to support community, nation-
al, and international health and public health staff to prevent 
an even worse event. The Ebola virus disease epidemic 
highlights the need to strengthen national and international 
systems to detect, respond to, and prevent the spread of 
future health threats.

The unprecedented epidemic of Ebola virus disease 
(Ebola) in West Africa highlights the need for stronger 

systems for disease surveillance, response, and prevention 
worldwide. After a preventable and costly local and global 
delay, heroic efforts by clinicians and public health person-
nel and organizations from West Africa and throughout the 
world broke the cycle of exponential growth of the epi-
demic and prevented many deaths. As of late 2015, this re-
sponse, conducted at great expense and personal risk, con-
tinues. Here we summarize the experience of the Centers 
for Disease Control and Prevention (CDC), which comple-
ments efforts by the affected countries, the international 
community, and many partner organizations.

Since Ebola was first reported in West Africa on March 
23, 2014, CDC has undertaken the most intensive outbreak 
response in the agency’s history. As of July 2015, >1,200 
CDC employees had deployed to the affected countries for 
>50,000 person workdays; >3,000 CDC staff, including 
all 158 Epidemic Intelligence Service Officers, have par-
ticipated in international or domestic response efforts. For 
context, over the course of more than a decade, ≈300 CDC 

staff participated in the smallpox eradication program, one 
of CDC’s most notable international responses and most 
intensive technical collaborations with the World Health 
Organization (WHO) before the current Ebola response (1).

CDC had a team of experts on the ground in Guinea 
within 1 week after the initial case report. When Ebola re-
surged and spread, CDC activated its Emergency Opera-
tions Center (EOC) (2) on July 9, 2014. Since then, CDC 
has coordinated >1,400 deployments to Guinea, Liberia, 
and Sierra Leone and sent staff to help Nigeria (3), Sen-
egal (4), and Mali (5) prevent the spread of Ebola. CDC 
staff also have undertaken development of new diagnostic 
tests (6) and research to evaluate therapeutic drugs (7) and 
vaccine efficacy (8,9). As of mid-2015, >500 CDC staff 
continued working throughout the 3 most heavily affected 
nations (Guinea, Sierra Leone, and Liberia), the West Af-
rica region, and the United States.

At the peak of the epidemic in fall 2014, widespread 
transmission of Ebola virus was occurring in the capitals of 
Liberia and Sierra Leone; health care systems had become 
largely nonfunctional; Ebola cases or clusters occurred in 
other countries of Africa; and there was a real possibility 
that Ebola could spread widely and become endemic in 
some of the poorest and sickest countries of the world. As 
of late 2015, although the region is not Ebola-free, enor-
mous progress has been made. There is a risk for resur-
gence and cross-border spread, and because the status of 
Ebola virus reservoirs is not confirmed and the possibility 
of sexual transmission from survivors persists, the potential 
exists for periodic outbreaks.

CDC Response in Heavily Affected Countries

Incident Management
One challenge in responding to complex outbreaks is co-
ordination among partners. CDC’s priority in West Africa 
during summer 2014 was to augment the efficiency of re-
sponse activities through incident management systems run 
by national leaders and supported by an EOC reporting to 
the president of each affected country. These systems were 
developed in collaboration with WHO and served as the 
focal point for international assistance. CDC also helped 
countries establish subnational EOCs in areas with Ebola 

Ebola in West Africa— 
CDC’s Role in Epidemic Detection, 

Control, and Prevention
Thomas R. Frieden, Inger K. Damon

PERSPECTIVE

Author affiliation: Centers for Disease Control and Prevention. 
Atlanta, Georgia, USA

DOI: http://dx.doi.org/10.3201/eid2111.150949



PERSPECTIVE

virus transmission in Liberia and Guinea; the United King-
dom similarly played a key role in Sierra Leone. When re-
sources had to be mobilized rapidly, the CDC Foundation, 
a not-for-profit philanthropic entity authorized by the US 
Congress in 1992 to help CDC improve its response capac-
ity (10,11), supported staffing, logistics, data management, 
informatics, and operations of EOCs.

Epidemiology and Surveillance
Working with governments, nongovernmental organiza-
tions, and WHO, CDC epidemiologists assisted national- 
and district-level staff in each country in identifying cases 
and contacts and trained in-country staff to perform these 
essential public health activities. Because clinical, public 
health, laboratory, and data systems were overwhelmed 
(12), CDC staff assisted with data entry and management, 
including geographic information systems to track and 
evaluate disease trends.

Contact Tracing
After the cycle of exponential epidemic growth was broken 
and personnel could refocus on contact identification, CDC 
strengthened work with national counterparts and WHO 
to help improve the quality of contact identification and 
follow-up, including isolation of symptomatic contacts for 
clinical assessment and laboratory testing. These activities 
were vital to reduce Ebola transmission. WHO has played a 
critical role in improving contact tracing and contact man-
agement, particularly in Guinea (13).

Laboratory Testing
Global collaboration with laboratories from a European 
Union consortium made real-time quantitative reverse 
transcription PCR available in the heavily affected West 
Africa countries for patients and decedents suspected of 
having Ebola. CDC experts helped coordinate the labora-
tory section of the incident management system, supported 
laboratories in Liberia with the US Department of Defense 
(DoD) and National Institutes of Health, and operated a 
field laboratory in Bo, Sierra Leone, that processed >2,000 
samples during a 3-week period at the height of the epi-
demic (14); by mid-2015, that laboratory had processed 
>20,000 samples.

Rapid Isolation and Treatment of Ebola Patients
Rapid isolation and treatment of Ebola patients is a key 
strategy to stop Ebola outbreaks. Each country had limited 
capacity to isolate and treat patients, and strategies to do 
so effectively and safely evolved over time. In collabora-
tion with the US Agency for International Development’s 
Office of Foreign Disaster Assistance (USAID/OFDA), 
WHO, DoD, and multiple other partners, CDC provided 
technical support and training to establish Ebola treatment 

units (ETUs) and community care centers. Beginning in 
early October 2014, CDC designed and helped implement 
a strategy of rapid isolation and treatment of Ebola (RITE) 
in Liberia. This strategy controlled outbreaks faster and 
supported the care of patients in remote areas, cutting the 
time to control outbreaks in half (Figure 1) and doubling 
survival rates (15).

Infection Control
In the 3 heavily affected countries, CDC and its partners 
trained >25,000 health care workers in infection control, 
including use of personal protective equipment (PPE) (16). 
A 3-day hands-on training course designed by CDC with 
Médecins Sans Frontières trained >600 US health care pro-
viders on Ebola clinical care and infection control before 
their deployment to West Africa (17).

Health Promotion and Communications
In addition to the efforts of partner organizations, CDC field 
teams included emergency risk communication specialists 
to generate and disseminate accurate information, address 
rumors, decrease stigma, reduce unsafe burial practices, 
and respond to community needs. CDC staff in Liberia and 
Sierra Leone identified and promulgated burial practices 
that met community needs for culturally acceptable mourn-
ing, thus reducing resistance to safe burials (18,19). In all 
countries, community engagement and effective communi-
cation were key strategies for successful outbreak control.

Technical Guidance
CDC has issued >200 scientific documents, including >100 
technical guidance documents, covering many aspects of 
the response. CDC staff also worked closely with UNICEF 
and other partners to develop guidance in related areas, 
such as safe reopening of schools (20).

Mobilization of Partners
During summer 2014, CDC recognized that despite Mé-
decins Sans Frontières’ massive response; CDC’s own 
response; and responses of affected countries, WHO, and 
international partners, the epidemic was spiraling out of 
control. CDC then advocated to increase involvement by 
the US government and the global community.

DoD, along with USAID/OFDA’s Disaster Assistance 
Response Team (DART), has been a key partner in this scale-
up. Initially focused on researching treatments and vaccines 
and providing laboratory diagnostics, in September 2014, 
DoD took the lead on constructing, supplying, and maintain-
ing a field hospital to treat health care workers with Ebola 
in Liberia. DoD also deployed 3,000 military personnel for 
logistics and coordination, provision of medical personnel to 
train health care workers, establishment of additional treat-
ment centers in Liberia, and operation of 3 mobile medical  
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laboratories (21). The DART provided coordination to rap-
idly engage partners providing services and supporting re-
sponse efforts; CDC staff served as the technical lead for 
health, public health, and medical issues within the DART.

Epidemic Modeling
A CDC model that projected the possible trajectory of the 
epidemic if the trend of rapid transmission through August 
2014 continued unabated was key to increasing the speed 
and scale of the US and global response (22). The worst-
case scenarios of the model made clear the need for urgent 
action and helped stimulate a massive global response.

Analysis from the model provided 4 key findings. 
First, cases were increasing exponentially, and the response 
needed was massive and urgent. CDC helped facilitate as-
sistance, including from the African Union, which mobi-
lized nearly 1,000 staff, including doctors, nurses, epide-
miologists, and health educators (23).

Second, the model predicted a severe penalty for delay; 
case numbers at the peak roughly tripled for every month of 
delayed scale-up (Figure 2). Thus, interventions (isolation, 

treatment, and safe burials) had to be rapid, with action and 
progress measured in hours and days rather than in weeks 
and months. In each country, CDC encouraged national 
leaders, incident managers, health workers, the media, and 
communities to take action immediately, because even a 
rapid international response would not be fast enough.

Third, the model identified a tipping point at which the 
epidemic would plateau and decline if enough (i.e., >70%) 
Ebola patients were isolated effectively and decedents bur-
ied safely. This finding led to establishment of community 
isolation facilities (24) and to contracting by USAID/OFDA 
for burial teams that worked to technical specifications es-
tablished by CDC, first in Liberia and later in Sierra Leone 
(25). In Liberia, experienced CDC public health specialists 
conducted detailed planning exercises with community, 
political, medical, and public health leaders in each county 
to identify where sick persons could be isolated until ETUs 
were constructed and how contacts could be monitored and 
cared for if they became ill.

Fourth, the model predicted that when the tipping 
point was reached, transmission would decline rapidly. 
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Figure 1. Decreased size and duration of outbreaks in remote areas before and after implementation of the Rapid Isolation and 
Treatment of Ebola (RITE) strategy, Liberia, 2014. Size of circle is proportional to number of cases in cluster.
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This prediction was shown to be accurate in the following 
months in Liberia and Sierra Leone (Figure 3). For Libe-
ria, the model’s prediction that if urgent action were taken, 
there would be 10,000–27,000 cumulative cases by January 
21, 2015, closely matched the 8,500–24,000 cases that oc-
curred (Figure 4). The predictions also closely matched the 
actual case trajectory after effective intervention.

Border Health Security
CDC worked with ministries of health and airport authori-
ties in all 3 heavily affected countries, as well as in other af-
fected countries, to establish screening of travelers leaving 
the country by air to prevent sick or exposed persons from 
boarding planes. By mid-2015, >200,000 travelers leaving 
Guinea, Liberia, and Sierra Leone had been screened. In 
addition to reducing the likelihood of additional spread of 
Ebola to other countries, this screening, along with CDC’s 
work with airlines to address air transport industry and 
flight crew concerns, helped enable humanitarian and pub-
lic health organizations to sustain travel to affected areas by 
regular commercial airline flights. CDC staff also provided 
technical assistance on measures to reduce risk for spread 
through maritime ports and across land borders.

Innovation
CDC laboratory scientists implemented high-throughput 
laboratory capacity by using robotics and collaborated with 
private industry to promote development of lateral-flow 
assays to detect Ebola in point-of-care settings within 30 
minutes after a finger stick or oral swab (6). In addition 
to supporting the National Institutes of Health randomized 
controlled trials of Ebola treatment (27) and vaccines (28), 
CDC staff worked with Sierra Leone authorities to imple-
ment a parallel Sierra Leone Trial to Introduce a Vaccine 
against Ebola (STRIVE), an adaptive, phased-introduction 
trial of a vaccine candidate among health workers in that 
country (8,9).

Support to Other At-Risk Countries
In Nigeria, a cluster of Ebola cases in July 2014 resulted 
from a traveler from Liberia. CDC deployed disease control 
experts to Lagos, the country’s most populous city, within 
72 hours and, in the first week after disease confirmation, 
supplemented response efforts with 13 Field Epidemiology 
Training Program (FETP) trainees, graduates, and trainers 
who had experience in epidemiology and infection control. 
In the 2 weeks that followed, CDC sent additional agency 
staff and helped mobilize 40 CDC-trained physicians from 
Nigeria’s FETP. With the Nigerian government and part-
ners, CDC facilitated creation of an effective incident man-
agement system, using leadership and staff from the Nige-
rian Polio Eradication Program and support from the Bill 
and Melinda Gates Foundation. This incident management 

system oversaw training of 2,300 health care staff, creation 
of an ETU in 14 days, and identification of >800 contacts; 
conducted 19,000 home visits of these contacts to moni-
tor symptoms and temperatures; and screened >150,000 
persons at airports. Although 19 secondary cases of Ebola 
occurred in 3 generations of spread in 2 cities, this rapid ac-
tion controlled transmission, and Nigeria has been Ebola-
free since this incident (3).

CDC staff provided similar assistance in Mali after a 
child arriving from Guinea died of Ebola and again after 
a cluster of cases occurred from a person from the Mali–
Guinea border who had previously undiagnosed Ebola 
(29), and in Senegal after an incident of disease importa-
tion (4). CDC also collaborated with WHO to increase pre-
paredness in at-risk countries by helping establish EOCs, 
surveillance for hemorrhagic fever and clusters of deaths, 
training in contact tracing, laboratory specimen transport 
and testing, isolation capacity for patients suspected of 
having Ebola, health communication messages, and border 
health security.

Ebola in the United States
Before diagnosis of the first case of Ebola imported to the 
United States, CDC alerted US health care providers to 
consider Ebola if compatible signs and symptoms manifest-
ed within 21 days after a traveler arrived from an affected 
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Figure 2. Estimated impact of delaying intervention on daily 
number of Ebola virus disease cases, Liberia, 2014–2015. The 
intervention modeled is as follows: starting on September 23, 
2014 (day 181 in model), and for the next 30 days, the percentage 
of all patients in Ebola treatment units increased from 10% to 
13%. This percentage was again increased on October 23, 2014 
(day 211 in model) to 25%, on November 22, 2014 (day 241 in 
model) to 40%, and finally on December 22, 2014 (day 271 in 
model) to 70%. Day 1 in model is March 3, 2014. The impact of a 
delay of starting the increase in interventions was then estimated 
by twice repeating the above scenario but setting the start day 
on either October 23, 2014, or November 22, 2014. When the 
intervention is started on November 22, 2014, the peak is not 
reached by January 20, 2015, which is the last date included in 
the model. Graph based on Figure 10 in Meltzer et al. (22).
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country (30). CDC also issued infection control guidance 
for hospitals (31); strengthened laboratory networks and 
existing surveillance systems; and disseminated recom-
mendations for travelers on the CDC website, through so-
cial media channels, and at US international airports.

The first case of Ebola diagnosed in the United States, 
imported by a traveler from Liberia, revealed gaps in hospi-
tal preparedness and response capabilities (32). Ebola was 
not considered in the patient’s initial presentation, despite 
fever and travel history to Liberia. CDC provided assistance 
to the state and local health departments and to nearby hos-
pitals. Two nurses caring for the patient were infected, most 
likely as the result of underprepared processes, lack of train-
ing, and suboptimal use of PPE during the first few days of 
the patient’s second hospitalization, before his Ebola diag-
nosis. CDC subsequently strengthened recommendations 
for infection control, particularly training, supervision, 
and specifications of PPE. The second nurse who became 
ill was allowed to travel by air despite exposure that CDC 
should have categorized as high-risk to prevent the nurse 
from flying (33). In turn, this measure would have reduced 
the number of travelers whose health was monitored and the 
work of public health personnel monitoring contacts.

Recognizing a need for enhanced preparedness and 
training, CDC staff then visited 81 facilities in 21 states 

and Washington, DC, helping 55 of these facilities qualify 
as Ebola Treatment Centers for patients with suspected or 
confirmed Ebola. CDC also has qualified 56 state, county, 
and local public health laboratories to perform real-time 
quantitative reverse transcription PCR for Ebola with a 
Food and Drug Administration–approved DoD assay de-
veloped by the US Army Medical Research Institute of In-
fectious Diseases (34).

CDC established Ebola Response Teams composed 
of CDC experts in infection control, clinical care, contact 
tracing, communications, environmental waste manage-
ment, and other areas to support state and local health de-
partments and to deploy to any hospital in the United States 
that has a patient under investigation for Ebola (35). CDC 
staff arrived at New York City’s Bellevue Hospital before 
Ebola was confirmed in the patient treated there.

To strengthen protection throughout the United States 
and to preclude restrictions on travel that could have under-
mined the response in West Africa and led to surreptitious 
travel from the region, CDC, together with the US Customs 
and Border Protection and state and local public health de-
partments, developed a postarrival monitoring program to 
educate and follow >20,000 travelers arriving in the United 
States from Guinea, Liberia, and Sierra Leone since Octo-
ber 2014 (36). Travelers are met at the airport and provided 
with Check and Report Ebola (CARE) kits that include 
health education materials, a thermometer, and ways to 
connect with their state or local health department, includ-
ing a prepaid cell phone. Through mid-May 2015, >1,200 
travelers were referred to CDC for additional screening be-
cause of illness or, more commonly, to assess possible ex-
posures; 28 persons were referred for medical evaluation. 
Ebola was not diagnosed in any of these persons (37).

Nearly 500 persons considered to be at “some or high 
risk” received direct active monitoring that included daily 
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Figure 3. Comparison of estimated weekly Ebola virus disease 
case rate for Liberia with intervention with actual weekly case 
rates for Liberia and Sierra Leone. The September 2014 modeled 
projection curve was based on Figures 9 and 10 in Meltzer et 
al. (22), by using model predictions calculated assuming that 
interventions started on September 24, 2014. Liberia, week 
1 begins May 4, 2014; Sierra Leone, week 1 begins May 25, 
2014. The model projected the incidence that would occur if the 
proportion of Ebola patients who were hospitalized was 25% at 
week 22, increased to 40% at week 26, and increased again to 
70% at week 30, while the proportion in effective home isolation 
remained constant at 10%. The similarity in the increase and 
decrease in the actual epidemic curves in both Sierra Leone 
and Liberia closely match the model after taking into account 
differences in start dates and population sizes between the 2 
countries, implying that the proportion of cases effectively isolated 
in both countries followed a similar time course as the model.

Figure 4. Comparison of the estimated impact of interventions 
on number of Ebola cases with actual cases reported, Liberia, 
2014–2015. The September 2014 modeled projection curve was 
based on Figure 3 in Meltzer et al. (22) by using model predictions 
calculated assuming that interventions started on September 
24, 2014. The corrected curve of projected cases is adjusted for 
potential underreporting by multiplying reported cases by a factor 
of 2.5. Actual reported cases are from World Health Organization 
situation report for January 21, 2015 (26).
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direct observation of symptoms and temperature monitor-
ing by health workers. More than 20,000 travelers classi-
fied as “low but not zero risk” received active monitoring, 
in which they monitored their own temperature and any 
symptoms and reported daily to the state or local health 
department until 21 days after their departure from an Eb-
ola-affected country (an effort that has involved >400,000 
cumulative contacts with arriving travelers). Health depart-
ments facilitated safe transport to a hospital ready to assess 
travelers for Ebola if the person developed fever or other 
symptoms of concern.

Before initiation of the active monitoring program, 1 
case of Ebola was detected by self-monitoring; rapid detec-
tion and isolation prevented further disease transmission. 
Every jurisdiction now monitors travelers arriving from the 
highly affected countries and reports to CDC.

Lessons
The Ebola epidemic in West Africa is unprecedented in 
size and geographic distribution; it spread in many areas 
unfamiliar with the disease, including the first large urban 
outbreaks of Ebola. If the response in West Africa and 
global assistance had been implemented earlier, faster, and 
more effectively, far fewer cases and deaths and much less 
social and economic disruption would have occurred. The 
epidemic has shown that critical improvements are need-
ed in 2 main areas. First, the ability of every country to 
quickly identify and respond to a health threat needs to be 
enhanced. Second, the ability of the global community to 
rapidly respond to needs in a country overwhelmed by an 
epidemic must be improved.

For months, the Ebola epidemic spread faster than the 
international community, including CDC, responded. Criti-
cal barriers in the affected countries include limited elec-
tronic connectivity (38); insufficient numbers of trained 
staff; inability to surge rapidly enough to provide needed 
case detection, education, contact tracing, and isolation 
services; and poorly functioning national health and public 
health systems with staff who often were unpaid, untrained, 
and poorly supervised. Surveillance and data management 
systems were overwhelmed; solutions are needed to man-
age, track, and support large outbreaks and public health 
interventions.

Stronger national and international systems for dis-
ease detection and control are needed. Paradoxically, the 
world is better prepared to find and stop emerging health 
threats than at any time in history, yet also is at greater 
risk for rapid spread of infectious diseases, which occur 
more frequently because of encroachment into forest areas, 
spread of antimicrobial-resistant organisms, and increasing 
ease of creation of dangerous pathogens, in the context of 
an increasingly mobile, interconnected, and urban world. 
The global community must use these lessons to improve  

response systems for large-scale emergencies, follow-
ing the principles of the International Health Regulations, 
while using core staff and facilities on a daily basis to re-
spond to ongoing health problems.

If the 3 highly affected countries had had effective sur-
veillance and containment systems in place before 2014, the 
outbreaks might have been detected and stopped promptly 
(39). There was an unrecognized need for more effective 
control in urban areas with mobile populations. The use 
of the incident command system in this complex scenario 
was critical for organizing focused efforts to stop chains of 
transmission at the community level and within the health 
care system. Trust and coordination had to be established 
with more diverse communities, many of which were in 
postconflict environments, than in past outbreaks. In all 3 
countries, emergency risk communication was a dynamic 
process, changing as the outbreak evolved, to promote 
understanding of nuanced messages of risk. Community 
engagement and understanding of each local community’s 
beliefs and traditional practices was critical to success of 
the overall response and particularly important to ensure 
rapid isolation of infected patients, complete elicitation and 
monitoring of contacts, and safe burials.

In Uganda, where CDC and others have invested in 
public health for years, cases of Ebola and Marburg virus 
disease are now diagnosed promptly, infection control and 
contact tracing quickly implemented, and outbreaks either 
stopped rapidly or prevented altogether (40). Similarly, le-
veraging infrastructure and assets developed through the 
polio eradication efforts in Nigeria enabled an effective 
rapid response and demonstrated the value of investing in 
core public health capacities and training epidemiologists 
through the country’s FETP program, which is needed in 
countries around the world. In contrast, before the out-
break, CDC had limited activities and no offices in any of 
the 3 heavily affected countries. The Global Health Secu-
rity Agenda, supported by the United States in partnership 
with other nations and international organizations, seeks to 
rapidly improve the capacity of countries throughout the 
world to find, stop, and, wherever possible, prevent the 
spread of health threats (41,42).

Sustainable response capacity of international entities 
also needs to be improved. There were initial delays in ef-
fective response by WHO country offices and initial resis-
tance of these offices and the African Region of WHO to 
involve CDC and other organizations (43). WHO has since 
mounted an effective response supporting the core public 
health interventions to stop spread of Ebola and is working 
to become more effective. The Global Outbreak Alert and 
Response Network is designed to provide a global response 
(44) but needed more staff with a wider range of skills to 
be deployed rapidly and for longer periods of time. Orga-
nizations that participated in the response needed a broad 
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range of skills, including expertise not only in laboratory 
and epidemiologic functions but also clinical care, logis-
tics, health communications, information technology, data 
management, and anthropology, as well as fluency in Eng-
lish, French, and local languages and substantial knowl-
edge of the cultural, social, and religious sensitivities that 
need to be addressed to engage communities and stop the 
spread of disease. CDC, along with communities, health 
care workers, and leaders in the affected nations and the 
international community, will continue to respond until the 
Ebola epidemic ends and is committed to strengthening na-
tional capacities in West Africa and elsewhere to prevent 
similar epidemics in the future.

Acknowledgments
This article provides an overview of the outcomes of a tremen-
dous effort involving thousands of CDC employees, staff, and 
assignees working in West Africa and in the United States in 2014 
and 2015. We specifically recognize technical, logistical, and 
operational leadership within the response. As Chiefs of Staff, 
Liz Bell, Sherrie Bruce, and Toby Crafton coordinated general 
staff activities (logistics, operations, planning, staffing, and situ-
ational awareness) to facilitate domestic and international work. 
Beginning in late March 2015, Dan Jernigan served as Incident 
Manager. As Deputy Incident Managers, Mark Anderson, Mi-
chael Beach, Christopher Braden, Kashef Ijaz, Eric Mast, Toby 
Merlin, Jordan Tappero, Tracee Treadwell, Chris Van Beneden, 
and Ian Williams coordinated various aspects of the domestic or 
international efforts. Clinical and domestic coordination benefited 
from the leadership of Steven Boedigheimer, Peter Briss, John T. 
Brooks, Mark Davis, Denise Jamieson, Eric Kasowski, Lisa Koo-
nin, Chris Kosmos, Fleetwood Loustalot, Dana Meaney-Delman, 
Harald Pietz, Tim Uyeki, and Cynthia Whitney. The Epidemi-
ology and Laboratory Task Force leads, Stephanie R. Bialek, 
Brian Bird, Maleeka J. Glover, Barbara Knust, Barbara Mahon, 
Paul Mead, Mark Rayfield, Ute Ströher, Jonathan Towner, and 
Melinda Wharton, provided metrics and assessments of the 
response efforts. Manoj Gambhir, Martin Meltzer, and Michael 
L. Washington coordinated innovative ways to use modeling 
to help our response efforts. Francisco Alvarado-Ramy, Clive 
Brown, Marty Cetron, Tai-Ho Chen, Nicole J. Cohen, Andrew 
Demma, Katrin Kohl, Nicki Pesik, Lisa Rotz, and Steve Water-
man provided leadership in the Emergency Operations Center for 
border and migration issues. Tom Clark, Tamara Pilishvili, Robert 
Pinner, Stephanie Schrag, Jane Seward, and Marc-Alain Widdow-
son provided leadership for the development and implementa-
tion of vaccine trials. Ray Arthur and Barbara Marston provided 
stalwart leadership of the international task force. Benjamin Dahl, 
Kevin De Cock, Rana Hajjeh, Peter Kilmarx, Michael Kinzer, 
Tom Ksiazek, Frank Mahoney, Joel Montgomery, Oliver Morgan, 
Pratima Raghunathan, Pierre Rollin, and Brian Wheeler served 
tirelessly, detailed as in-country leadership for multiple months 
of the response. Sarah D. Bennett, David Blaney, Joseph Bresee, 

Rebecca Bunnell, Athalia Christie, Gary Cobb, Brendan Flannery, 
Chris Gregory, Kathy Hageman, James Ham, Jeffrey Hanson, 
Sara Hersey, Thomas G. Ksiazek, Scott Laney, Kim Lindblade, 
Lise Martel, James McAuley, Jonathan Mermin, John Neath-
erlin, Joshua A. Mott, Sonja J. Olsen, John Painter, John Redd, 
Laurence Slutsker, John Vertefeuille, Henry Walke, and Desmond 
E. Williams provided key leadership in the international response 
efforts. Sara Bedrosian, Joanne Cox, Wendy Holmes, Craig Man-
ning, John O’Connor, and Barbara Reynolds coordinated various 
health and risk communications efforts. Laura Landers Eastham, 
Kathy Gallagher, Lauren Hoffmann, Kim Hummel, Susan Mc-
Clure, Julie Racine-Parshall, Karina Rapposelli, Kerry Stephens, 
Serena Vinter, and Sara Zeigler coordinated all communication 
flows with CDC partners and US government interface efforts. 
Jeffrey Nemhauser coordinated worker health, safety, and well-
being, as well as medical evacuations. Stuart Nichol provided 
coordination as Chief Scientific Officer (and was the first Incident 
Manager), and David Bell, Dianna Blau, Carolyn Bridges, 
Thomas Sinks, Jerome Tokars, and Martin Vincent served as 
Associate Directors for Science. Finally, we thank leaders across 
the agency for committing personnel to support this effort, specifi-
cally Carmen Villar and the Office of the CDC Chief of Staff, 
Sherri Berger and the Office of the CDC Chief Operating Officer, 
and Katherine Lyon Daniel and the CDC Office of the Associate 
Director for Communication, along with CDC Center/Institute/
Office directors Beth Bell, Tom Kenyon, Stephen Redd,  
and Anne Schuchat.

Dr. Frieden is Director of the Centers for Disease Control and 
Prevention. Dr. Damon is Director of the Division of High Con-
sequence Pathogens and Pathology in the National Center for 
Emerging and Zoonotic Infectious Diseases, CDC; she served as 
Incident Manager for the Ebola Response during July 26, 2014–
March 26, 2015.

References
  1.	 Ogden HG. CDC and the smallpox crusade. The global health 

chronicles. Atlanta: US Department of Health and Human Services, 
Public Health Service, Centers for Disease Control; 1987 [cited 2015 
Jul 30]. http://www.globalhealthchronicles.org/items/show/5374

  2.	 Centers for Disease Control and Prevention. CDC Emergency  
Operations Center (EOC) [cited 2015 May 28]. http://www.cdc.gov/ 
phpr/eoc.htm

  3.	 Shuaib F, Gunnala R, Musa EO, Mahoney FJ, Oguntimehin O, 
Nguku PM, et al. Ebola virus disease outbreak—Nigeria, July– 
September 2014. MMWR Morb Mortal Wkly Rep. 2014;63:867–72.

  4.	 Mirkovic K, Thwing J, Diack PA. Importation and containment of 
Ebola virus disease—Senegal, August–September 2014. MMWR 
Morb Mortal Wkly Rep. 2014;63:873–4.

  5.	 World Health Organization. Government of Mali and WHO  
announce the end of the Ebola outbreak in Mali [cited 2015 Jul 16]. 
http://www.afro.who.int/en/media-centre/pressreleases/item/ 
7293-government-of-mali-and-who-announce-the-end-of-the-
ebola-outbreak-in-mali.html

  6.	 Centers for Disease Control and Prevention. The road to zero: 
CDC’s response to the West African Ebola epidemic [cited 2015 Jul 
16]. http://www.cdc.gov/about/pdf/ebola/ebola-photobook-070915.pdf

	 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 21, No. 11, November 2015	 1903



PERSPECTIVE

  7.	 Mohr EL, McMullan LK, Lo MK, Spengler JR, Bergeron É,  
Albariño CG, et al. Inhibitors of cellular kinases with broad- 
spectrum antiviral activity for hemorrhagic fever viruses.  
Antiviral Res. 2015;120:40–7 PubMed. http://dx.doi.org/10.1016/ 
j.antiviral.2015.05.003

  8.	 Kargbo MK. Ebola prevention vaccine evaluation in Sierra Leone 
[presentation] [cited 2015 May 29]. http://www.who.int/mediacentre/ 
events/2015/S4.3_Kargbo_Sierra_Leone_CDC_Collaboration.pdf

  9.	 ClinicalTrials.gov. STRIVE (Sierra Leone Trial to Introduce a Vaccine  
Against Ebola) [cited 2015 May 28]. https://clinicaltrials.gov/ ct2/
show/NCT02378753

10.	 CDC Foundation [cited 2015 May 28]. http://www.cdcfoundation.org
11.	 Public Health Service Act, 42 U.S.C. 280d-11, Sec 399F (1992).
12.	 Nossiter A. Outracing vows of aid, Ebola swamps a city unprepared 

for it. New York Times. 2014 Oct 2; Sect A:1.
13.	 World Health Organization. Ebola response in action [cited  

2015 Jul 30]. http://www.who.int/csr/disease/ebola/ 
dashboard-en.pdf?ua=1

14.	 Centers for Disease Control and Prevention. Improving Ebola  
diagnostics: field lab in Bo, Sierra Leone [cited 2015 May 28]. 
http://www.cdc.gov/ncezid/dhcpp/featured_stories/ 
improving-ebola-diagnostics.html

15.	 Kateh F, Nagbe T, Kieta A, Barskey A, Gasasira AN, Driscoll A,  
et al. Rapid response to Ebola outbreaks in remote areas— 
Liberia, July–November 2014. MMWR Morb Mortal Wkly Rep. 
2015;64:188–92.

16.	 Digital IIP; US Department of State. White House facts on  
progress in Ebola response in U.S., abroad [cited 2015 May 28].  
http://iipdigital.usembassy.gov/st/english/text-
trans/2015/02/20150211313532.html

17.	 Centers for Disease Control and Prevention. Preparing healthcare 
workers to work in Ebola treatment units (ETUs) in Africa  
[cited 2015 Jul 16]. http://www.cdc.gov/vhf/ebola/hcp/ 
safety-training-course/index.html

18.	 Nielsen CF, Kidd S, Sillah AR, Davis E, Mermin J, Kilmarx PH,  
et al. Improving burial practices and cemetery management during 
an Ebola virus disease epidemic—Sierra Leone, 2014. MMWR 
Morb Mortal Wkly Rep. 2015;64:20–7.

19.	 Sharma A, Heijenberg N, Peter C, Bolongei J, Reeder B, Alpha T, 
et al. Evidence for a decrease in transmission of Ebola virus— 
Lofa County, Liberia, June 8–November 1, 2014. MMWR Morb 
Mortal Wkly Rep. 2014;63:1067–71.

20.	 UNICEF, Centers for Disease Control and Prevention, World 
Health Organization. Key messages for safe school operations in 
countries with outbreaks of Ebola. February 2015 [cited 2015  
May 28]. http://www.cdc.gov/vhf/ebola/pdf/ebola-safe-school-
messages2015.pdf

21.	 Salaam-Blyther T. U.S. and international health responses to the 
Ebola outbreak in West Africa. Washington, DC: Congressional 
Research Service; 2014 [cited 2015 May 28]. http://fas.org/sgp/crs/
row/R43697.pdf

22.	 Meltzer MI, Atkins CY, Santibanez S, Knust B, Petersen BW, 
Ervin ED, et al. Estimating the future number of cases in the Ebola 
epidemic—Liberia and Sierra Leone, 2014–2015. MMWR Surveill 
Summ. 2014;63(Suppl 3):1–14.

23.	 African Union. African Union support to Ebola outbreak in  
West Africa. Fact sheet: African Union response to the Ebola  
epidemic in West Africa, as of 1/26/2015 [cited 2015 May 28]. 
http://pages.au.int/sites/default/files/FACT%20SHEET_as%20
of%2026%20Jan%202015.pdf

24.	 The White House. Fact sheet: update on the Ebola response [cited 
2015 May 28]. https://www.whitehouse.gov/ 
the-press-office/2014/12/02/fact-sheet-update-ebola-response

25.	 US Agency for International Development. West Africa— 
Ebola outbreak—fact sheet #6 [cited 2015 May 28].  
http://www.usaid.gov/ebola/fy15/fs06

26.	 World Health Organization. Ebola situation report— 
21 January 2015 [cited 2015 Aug 19]. http://apps.who.int/ebola/en/
status-outbreak/situation-reports/ebola-situation-report- 
21-january-2015

27.	 ClinicalTrials.gov. Putative investigational therapeutics in the  
treatment of patients with known Ebola infection [cited 2015 Jul 
30]. https://clinicaltrials.gov/ct2/show/NCT02363322

28.	 ClinicalTrials.gov. Partnership for Research on Ebola Vaccines in 
Liberia (PREVAIL) [cited 2015 May 28]. https://clinicaltrials.gov/
ct2/show/NCT02344407

29.	 Incident Management System Ebola Epidemiology Team. CDC; 
Guinea Interministerial Committee for Response Against the 
Ebola Virus; World Health Organization; CDC Guinea Response 
Team; Liberia Ministry of Health and Social Welfare; CDC Liberia 
Response Team; et al. Update: Ebola virus disease epidemic—
West Africa, January 2015. MMWR Morb Mortal Wkly Rep. 
2015;64:109–10.

30.	 Centers for Disease Control and Prevention. Emergency  
preparedness and response guidelines for evaluation of US patients 
suspected of having Ebola virus disease [cited 2015 May 28].  
http://emergency.cdc.gov/HAN/han00364.asp

31.	 Centers for Disease Control and Prevention. Interim guidance for 
environmental infection control in hospitals for Ebola virus  
[cited 2015 May 28]. http://www.cdc.gov/vhf/ebola/healthcare-us/ 
cleaning/hospitals.html

32.	 Chevalier MS, Chung W, Smith J, Weil LM, Hughes SM,  
Joyner SN, et al. Ebola virus disease cluster in the United States— 
Dallas County, Texas, 2014. MMWR Morb Mortal Wkly Rep. 
2014;63:1087–8.

33.	 Regan JJ, Jungerman R, Montiel SH, Newsome K, Objio T,  
Washburn F, et al. Public health response to commercial airline 
travel of a person with Ebola virus infection—United States, 2014. 
MMWR Morb Mortal Wkly Rep. 2015;64:63–6.

34.	 Pellerin C. Medical Research Institute develops Ebola  
diagnostics. DoD News. 2014 Oct 27 [cited 2015 May 28].  
http://www.defense.gov/news/newsarticle.aspx?id=123498

35.	 Centers for Disease Control and Prevention. Protecting  
America from Ebola. CDC’s Ebola Response Team [cited  
2015 May 28]. http://www.cdc.gov/vhf/ebola/pdf/ 
ebola-response-team.pdf

36.	 Centers for Disease Control and Prevention. Enhanced Ebola 
screening to start at five U.S. airports and new tracking program  
for all people entering U.S. from Ebola-affected countries  
[cited 2015 May 28]. http://www.cdc.gov/media/releases/2014/
p1008-ebola-screening.html

37.	 Karwowski MP, Meites E, Fullerton KE, Ströher U, Lowe L, 
Rayfield M, et al. Clinical inquiries regarding Ebola virus disease 
received by CDC—United States, July 9–November 15, 2014. 
MMWR Morb Mortal Wkly Rep. 2014;63:1175–9.

38.	 NetHope Global Broadband and Innovations Alliance.  
Information and communications technology response to the 
Liberia Ebola crisis. Desk review and recommendations for private 
sector engagement [cited 2015 May 28]. http://www.medbox.org/ 
information-and-communications-technology-response-to-the-
liberia-ebola-crisis/download.pdf

39.	 Making a difference. The global Ebola response: outlook 2015 
[cited 2015 May 28]. https://ebolaresponse.un.org/sites/default/
files/ebolaoutlook.pdf

40.	 Shoemaker T, MacNeil A, Balinandi S, Campbell S, Wamala JF, 
McMullan LK, et al. Reemerging Sudan Ebola virus disease in 
Uganda, 2011. Emerg Infect Dis. 2012;18:1480–3. http://dx.doi.org/ 
10.3201/eid1809.111536

41. 	 Frieden TR, Tappero JW, Dowell SF, Hien NT, Guillaume FD,  
Aceng JR. Safer countries through global health security.  
Lancet. 2014;383:764–6. http://dx.doi.org/10.1016/ 
S0140-6736(14)60189-6

1904	 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 21, No. 11, November 2015



Ebola in West Africa—CDC’s Role

42.	 Heymann DL, Chen L, Takemi K, Fidler DP, Tappero JW,  
Thomas MJ, et al. Global health security: the wider lessons from 
the west African Ebola virus disease epidemic. Lancet. 2015;385: 
1884–901. http://dx.doi.org/10.1016/S0140-6736(15)60858-3

43.	 World Health Organization. Report of the Ebola interim assessment 
panel. Geneva: World Health Organization; 2015 [cited 2015  
Jul 16]. http://www.who.int/csr/resources/publications/ebola/ 
report-by-panel.pdf

44. 	 Mackenzie JS, Drury P, Arthur RR, Ryan MJ, Grein T, Slattery R, et al. 
The global outbreak alert and response network.Glob Public Health. 
2014;9:1023–39. http://dx.doi.org/10.1080/17441692.2014.951870

Address for correspondence: Thomas R. Frieden, Centers for Disease 
Control and Prevention, 1600 Clifton Rd NE, Mailstop D14, Atlanta, GA 
30329-4027, USA; email: tfrieden@cdc.gov

	 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 21, No. 11, November 2015	 1905

 etymologia

Sources
  1.	 Bowen ET, Lloyd G, Harris WJ, Platt GS, Baskerville A,  

Vella EE. Viral haemorrhagic fever in southern Sudan  
and northern Zaire. Preliminary studies on the aetiological 
agent. Lancet. 1977;1:571–3. http://dx.doi.org/10.1016/ 
S0140-6736(77)92001-3

  2.	 DelViscio J. A witness to Ebola’s discovery. The New York Times. 
2014 Aug 9 [cited 2015 Aug 4]. http://www.nytimes.com/ 
2014/08/08/science/a-witness-to-ebolas-discovery.html

  3.	 Johnson KM, Lange JV, Webb PA, Murphy FA. Isolation and 
partial characterization of a new virus causing acute  

haemorrhagic fever in Zaire. Lancet. 1977;1:569–71.  
http://dx.doi.org/10.1016/S0140-6736(77)92000-1

  4.	 Pattyn S, Jacob W, van der Groen G, Piot P, Courteille G.  
Isolation of Marburg-like virus from a case of haemorrhagic 
fever in Zaire. Lancet. 1977;1:573–4. http://dx.doi.org/10.1016/ 
S0140-6736(77)92002-5

  5.	 Tanghe B, Vangele A. The high Ebola region. Historical notes 
(1890–1900) [in French]. Aequatoria. 1939;2:61–5.

  6.	 Wordsworth D. How Ebola got its name. The Spectator. 2014 
Oct 25 [cited 2015 Aug 4]. http://www.spectator.co.uk/life/ 
mind-your-language/ 9349662/how-ebola-got-its-name/

Address for correspondence: Ronnie Henry, Centers for Disease Control and Prevention, 1600 Clifton Rd NE, Mailstop E03, Atlanta, GA 
30329-4027, USA; email: boq3@cdc.gov

DOI: http://dx.doi.org/10.3201/eid2111.ET2111

Ebola virus, discovered in 1976 during an 
outbreak in Zaire (now Democratic Repub-

lic of the Congo), was first isolated from Myri-
am Louise Ecran, a 42-year-old Belgian nursing 
sister working at the Yambuku Mission Hospital 
who died caring for people with this unknown 
disease. When the international commission 
considered the name “Yambuku virus,” Karl 
Johnson and Joel Breman noted that naming the 
Lassa virus after the Nigerian village where it 
was discovered brought stigma to the commu-
nity. Johnson suggested naming the virus after 
a nearby river, and the rest of the commission 
agreed. The Belgian name for the river, l’Ebola, 
is actually a corruption of the indigenous Ng-
bandi name Legbala, meaning “white water” or 
“pure water” (J.G. Breman, L.E. Chapman, F.A. 
Murphy, P.E. Rollin, pers. comm.).

The Ebola virus, originally described as 
“Marburg like,” was determined to be a re-
lated filovirus (from the Latin filum, “thread”), 
named for the elongated, flexible shape. The 
virus was first described in 3 back-to-back ar-
ticles in The Lancet in 1977.

Ebola [ebʹo-lə] Figure 1. Taken by Frederick Murphy 
at CDC, this iconic transmission 
electron micrograph shows the 
filamentous shape of the Ebola 
virus. On October 13, 1976, Murphy 
captured this image and, along with 
Karl Johnson and Patricia Webb, 
carried the printed negative, dripping 
wet, directly to CDC Director David 
Sencer. At the time, they were 
among the only persons in the world 
to have seen this “dark beauty”  
(F.A. Murphy, pers. comm.).

Figure 2. Ebola River, ca. 1932. Photo courtesy Pierre Rollin.


