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On September 22, 2017, a suspected human case of mon-
keypox was reported to the Nigeria Centre for Disease Control 
(NCDC) from Bayelsa State in southern Nigeria. Because 
monkeypox had not been reported in Nigeria since 1978 (1), 
the case raised national and international concern. A multi-
sectoral, international outbreak investigation was undertaken 
to identify sources and risk factors, establish surveillance, and 
enhance preparedness. A suspected case was defined as the 
sudden onset of fever, followed by a vesiculopustular rash 
primarily on the face, palms, and soles. A confirmed case was 
any suspected case with laboratory confirmation (by serol-
ogy, molecular detection of viral DNA, or virus isolation). A 
probable case was a suspected case epidemiologically linked 
to a confirmed case. As of February 25, 2018, a total of 228 
suspected cases (including 89 confirmed and three probable 
cases) had been investigated in 24 of Nigeria’s 36 states and 
the Federal Capital Territory. Six deaths (6.7%) were recorded 
among the 89 confirmed cases. The outbreak has not been 
declared over, and NCDC continues to collect data to develop 
a baseline level for this disease, which had not been reported 
in 40 years and now might be endemic to Nigeria. Given the 
zoonotic nature of the disease, this outbreak has required a 
robust One Health outbreak collaboration among human, 
animal, and environmental health institutions.

Monkeypox virus is a zoonotic orthopoxvirus. Although the 
animal reservoir is not known, small mammals appear to play 
a role in the circulation of the virus in nature (2). Monkeypox 
virus can be transmitted to humans through bites and direct 
contact with infected animals, including during preparation of 
meat, and case fatality rates can reach 10%. Currently no drugs 
are licensed for treatment of monkeypox; smallpox vaccine, 
which historically demonstrated approximately 85% protection 
against monkeypox, has not been in widespread use since the 
eradication of smallpox in 1980 (3,4).

A multiagency interdisciplinary emergency operations center 
(EOC) was activated on October 9, 2017; the EOC facilitated 
joint epidemiologic investigations, targeted risk communication, 
and developed laboratory diagnostic capacity for human and 

animal specimens.* An incident action plan and interim national 
guidelines were developed, and a protocol for active monkeypox 
surveillance in animals was developed, targeting high-risk areas at 
the human-animal interface, such as markets that sell bush meat 
(meat from nondomesticated animals hunted for food), wildlife 
parks, zoos, and farms. To enhance laboratory diagnostic capac-
ity, personnel from the NCDC National Reference Laboratory 
and the National Veterinary Research Institute received training 
in monkeypox molecular diagnosis.

Joint human and animal health teams conducted field 
investigations to study the human, animal, and environmen-
tal sources of infection, as well as risk factors and modes of 
transmission. Human-to-human transmission was presumed 
in a limited number of cases through investigation into clus-
ters (within individual households) of confirmed cases. A 
human-to-human transmission chain was presumed when 
symptom onset occurred in a close contact of a confirmed 
case at an interval consistent with the incubation period of 
5–13 days. Most cases could not be epidemiologically linked, 
suggesting a multisource outbreak or previously undetected 
endemic transmission. Links to zoonotic origin also could 
not be determined, and the role of environmental factors is 
not known. Further institutional collaboration for research 
in these areas has been identified. The communications team 
developed and implemented a plan focused on alleviating 
public fear and anxiety regarding this largely unknown disease. 
Key messages, health advisories, frequently asked questions, 
press releases, and a risk communication activity tracker were 
formulated in collaboration with animal health partners with 
contents addressing possible risk factors identified during the 
investigation. Key messages included avoiding physical contact 
with persons infected with monkeypox, avoiding contact with 
wild animals (especially those found dead), cooking animal 
food products thoroughly before consumption, frequent 
handwashing, and early medical evaluation of persons with 
compatible signs or symptoms.

This outbreak likely resulted from a complex intersection of 
events and, given the zoonotic nature of the disease, required 
a robust outbreak response collaboration among human, ani-
mal, and environmental health institutions. The Economic 
Community of West African States, in partnership with its 
member states, has in the past adopted a One Health multi-
disciplinary approach to human, animal, and environmental 

* The EOC included representatives from the Federal Ministry of Agriculture 
and Rural Development; World Health Organization; CDC; African Field 
Epidemiology Network; University of Maryland; United National Children’s 
Fund; Africa CDC; and eHealth Africa.
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health in implementing outbreak response and preparedness, 
surveillance, communications, coordination, and epidemio-
logic investigations (5). This method facilitates efficient use 
of scarce resources and leverages various sectors’ capabilities.

The response to this outbreak demonstrates the utility of 
multisectoral collaboration for the investigation and control 
of zoonotic disease outbreaks. As is best practice in emer-
gency management models, an after-action review involving 
all partners will be critical in upholding successes, addressing 
weaknesses, and preparing for future outbreaks.

Acknowledgments

Nigeria Centre for Disease Control; CDC-Nigeria support staff members.
Corresponding author: Anna Mandra, AMandra@cdc.gov, 404-718-6391.

 1Nigeria Centre for Disease Control, Abuja, Nigeria; 2Division of High-
Consequence Pathogens and Pathology, National Center for Emerging and 
Zoonotic Infectious Diseases, CDC; 3Epidemic Intelligence Service, CDC; 
4Measure Evaluation Nigeria, Nigeria; 5Divison of Global Health Protection, 
Center for Global Health, CDC; 6Nigeria Field Epidemiology and Laboratory 
Training Program, Abuja, Nigeria; 7Federal Ministry of Agriculture and Rural 
Development, Abuja, Nigeria; 8World Health Organization Country Office, 
Abuja, Nigeria.

All authors have completed and submitted the ICMJE form for 
disclosure of potential conflicts of interest. No potential conflicts of 
interest were disclosed.

References

1. Gromyko AI, Daramola M. Results of an investigation of a case of 
monkeypox in Nigeria [French]. Geneva, Switzerland: World Health 
Organiza t ion ;  1979.  ht tp : / /apps .who. int / i r i s /b i t s t ream/
handle/10665/68316/SME_79.3.pdf?sequence=1&isAllowed=y

2. Doty JB, Malekani JM, Kalemba LN, et al. Assessing monkeypox virus 
prevalence in small mammals at the human-animal interface in the 
Democratic Republic of the Congo. Viruses 2017;9:283. https://doi.
org/10.3390/v9100283

3. Jezek Z, Marennikova SS, Mutumbo M, Nakano JH, Paluku KM, 
Szczeniowski M. Human monkeypox: a study of 2,510 contacts of 214 
patients. J Infect Dis 1986;154:551–5. https://doi.org/10.1093/
infdis/154.4.551

4. Reynolds MG, Damon IK. Outbreaks of human monkeypox after 
cessation of smallpox vaccination. Trends Microbiol 2012;20:80–7. 
https://doi.org/10.1016/j.tim.2011.12.001

5. World Health Organization. Report on One Health technical and 
ministerial meeting to address zoonotic diseases and related public health 
threats. Geneva, Switzerland: World Health Organization; 2016. https://
reliefweb.int/report/world/report-one-health-technical-and-ministerial-
meeting-address-zoonotic-diseases-and  

mailto:AMandra@cdc.gov
http://apps.who.int/iris/bitstream/handle/10665/68316/SME_79.3.pdf?sequence=1&isAllowed=y
http://apps.who.int/iris/bitstream/handle/10665/68316/SME_79.3.pdf?sequence=1&isAllowed=y
https://doi.org/10.3390/v9100283
https://doi.org/10.3390/v9100283
https://doi.org/10.1093/infdis/154.4.551
https://doi.org/10.1093/infdis/154.4.551
https://doi.org/10.1016/j.tim.2011.12.001
https://reliefweb.int/report/world/report-one-health-technical-and-ministerial-meeting-address-zoonotic-diseases-and
https://reliefweb.int/report/world/report-one-health-technical-and-ministerial-meeting-address-zoonotic-diseases-and
https://reliefweb.int/report/world/report-one-health-technical-and-ministerial-meeting-address-zoonotic-diseases-and



