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ABSTRACT 

 

 

Introduction: Monkeypox is a viral zoonotic disease caused by orthopoxyvirus. In 
Liberia, one confirmed case of monkeypox constitutes an outbreak. A District 
Surveillance Officer (DSO) of Harper District, Maryland County reported a suspected 
case of monkeypox on December 5, 2017. We investigated to verify the diagnosis, 
identify the source of the disease, assess the magnitude of the outbreak, and implement 

evidence-based control measures. Methods: We interviewed family and community 
members, and health workers to identify additional cases and contacts, and to obtain 
information on the source of the illness. We collected samples (whole blood and lesion 
swabs) for confirmation of the disease. We monitored the contacts for 21 days for signs 
and symptoms of monkeypox signs. We also conducted environmental assessment on 

source of the infection.  Results: We identified one confirmed case of monkeypox in a 
5-year old male from Tenken Community Maryland County in Liberia, who tested 
positive for West African strain of monkeypox virus. The case-patient had no history 
of direct contact with wild animals nor consumption of bush, and no travel history or 
contact with a sick person. The patient was isolated and recovered after three weeks of 
treatment on analgesics and antibiotics. We identified 35 contacts, none of whom 

developed signs and symptoms during 21 days of follow up. Conclusion: This was a 
confirmed monkeypox outbreak in Maryland County. Laboratory confirmation was 
delayed, and the source of infection remained unknown. 
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Introduction  

 

Monkeypox is a viral zoonotic disease caused by an 

orthopoxyvirus [1]. The monkeypox virus causes a 

disease that is similar to smallpox, but has a milder 

rash and lower death rate [2, 3]. The virus was first 

identified in Copenhagen, Denmark in 1958 in crab-

eating macaque monkeys (Macaca fascicularis), where 

the monkeys were used as laboratory experimental 

animals. The monkeypox virus was also seen in the 

giant Gambian rat as the source of the 2003 outbreak 

in the United States [4]. 

  

The disease can spread from animal to human and 

from human to human as well. Infections from 

animal to human are through the bite of an infected 

animal or through direct contact with an infected 

animal´s body fluids. Secondary spread through 

human-to-human transmission is limited [5]. The 

incubation period of monkeypox, ranges from 5 to 

21 days [6]. Signs and symptoms include 

lymphadenopathy (swelling of lymph nodes), 

muscle pain, headache, fever, chills, and skin lesions 

on face, legs, and the genitals [7]. The case fatality 

rate in monkeypox outbreaks has been between 1% 

and 10% but most deaths occur in the younger age-

group [8]. 

  

Risk factors for monkeypox transmission include 

hunting and playing with wild monkeys, rodents, 

and other wild animals. Persons bitten by infected 

animals are at high risk of acquiring the disease [9]. 

  

Cases have been reported from North and South 

America, Asia and Africa. Democratic Republic of 

Congo has reported the highest cases in Africa [10]. 

In Liberia the last confirmed case of monkeypox 

before 2017 was reported in the 1970s in Grand 

Gedeh County [11, 12]. The Liberia Integrated 

Disease Surveillance and Response (IDSR) technical 

guidelines require a single case of suspected 

monkeypox, to be investigated as any other 

infectious diseases of epidemic potential [13]. A 

single confirmed case constitutes an outbreak. 

  

On December 5, 2017, the District Surveillance 

Officer (DSO) of Harper District, Maryland County 

reported a suspected case of monkeypox, to the 

Maryland County Health Team. 

  

The Maryland County Health Team activated the 

rapid response team to investigate the report. 

Investigation commenced on December 6, 2018. We 

investigated to verify the diagnosis, to identify the 

source of the disease, to assess the magnitude of the 

outbreak, and to implement evidence-based control 

and prevention measures. 

  

  

Methods  

 

Study setting: The outbreak occurred in Tenken 

community, Barrobo Farjah District, located in 

northern part of Maryland County, Liberia Figure 1. 

Barrobo Farjah District had an estimated population 

of 13,742 that is served by two clinics Tenken 

community, with 500 inhabitants is a hard-to-reach 

community requiring 3-4 hours walk to access the 

health facilities. The community is surrounded by a 

dense forest and bush meat is widely eaten by the 

inhabitants. Rodents from the forest commonly enter 

the homes of inhabitants in the community and even 

eat their foods or drink from their due to their 

utensils. Some of these rodents even live and breed 

in holes in their homes. 

  

Case and contact definition and case finding: We 

defined a suspected case of monkeypox as anyone 

from Barrobo Farjah District who presented with 

fever and skin lesions with any three of the following: 

headache, muscle aches, backache, swollen lymph 

nodes, chills, exhaustion, from November 26 to 

December 30, 2017. We defined a probable case of 

monkeypox as a suspected case who had contact 

with a confirmed case, i.e., ate together, or slept in 

the same room or cared for confirmed case without 

the required infection control measures prior to 

developing the signs and symptoms. A confirmed 

case of monkeypox was defined as a suspected or 

probable case in whom monkeypox was confirmed 

by the laboratory through a real-time quantitative 

polymerase chain reaction (PCR) assay. 

  

To obtain further information on the suspected case 

and identify additional suspected cases, we reviewed 

medical records at the health facilities where the 

patient had been managed, and conducted active 

case search in the affected community using the US 

CDC´s monkeypox specific case investigation 

guidelines [14]. We obtained the medical history on 

the suspected case including signs and symptoms, 
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date of symptom onset, and duration of illness from 

the medical records. We also interviewed the 

patient´s mother and close relatives to obtain 

additional information on the case-patient, including 

socio-demographics, travel history and contacts. We 

conducted face-to-face interviews with community 

leadership to obtain more information about the 

case-patient and the contacts using the US CDC 

monkeypox-specific guidelines. We defined contacts 

as any person who had slept in the same space, or 

bathed in same bucket or bathroom, or ate from the 

same utensil with the confirmed case, or cared for the 

confirmed case without observing the recommended 

infection prevention and control practices (IPC). We 

line-listed contacts, monitored and followed up for 

21 days using the IDSR standard contact tracing 

forms. We assessed for risk factors by asking family 

and community members about exposure to animal 

bites, the presence of rodents in homes, eating of 

wild animals and caring for confirmed monkeypox 

case. 

  

Laboratory investigations: We collected the 

required three samples (whole blood, skin snip, and 

wound swab) from the suspected case into EDTA 

red and purple test tubes with photo of the lesion on 

December 6, 2017, ten days after onset of the illness. 

Liberia lacks capacity for laboratory confirmation of 

monkeypox so the samples were triple-packaged, 

labelled and shipped to the US Centers for Disease 

Control and Prevention for confirmation through 

RT-PCR assays critical for laboratory diagnosis of 

monkeypox. 

  

Availability of data and material 

  

The data on which this write up is based belong to 

the Ministry of Health Liberia and are not publicly 

available. However, the data could be obtained from 

the corresponding author with permission from the 

Ministry of Health, Liberia. 

  

Ethics approval and consent to participate 

  

The National Public Health Institute of Liberia 

(NPHIL) and the Ministry of Health (MOH), 

Liberia gave clearance to County and District 

Surveillance Officers for the investigation of public 

health emergencies and events within twenty-four 

hours of notification. In addition, community 

members, contacts, and patient´s family members 

were educated and informed about the investigation 

and verbal consents were granted for the 

investigation. 

 

  

  

Results  

 

Case description 

  

The case had been referred from Gbawiliken clinic 

in Barrobo Farjah District to JJ Dossen Hospital, 

Harper District, the referral hospital for Maryland 

County. The case had presented at Gbawilken Clinic 

with fever, headache, muscle aches, backache, 

lymphadenopathy/swollen lymph nodes, chills, 

exhaustion, and papular skin lesions on the face and 

the genitals. The case had been managed at the 

Gbawiliken Clinic as chicken pox for nine days but 

was referred to JJ Dossen Hospital in Harper District 

when he was not responding to routine treatment for 

chicken pox; paracetamol, calamine and cooling gel 

to relieve the pain and ease the itching. At the 

affected community, family, and some community 

members suspected witchcraft as cause of the 

infection. 

  

On December 5, 2017, the 5-year old male, 

accompanied by his mother, presented at JJ Dossen 

Hospital with a 9-day history of fever, extensive 

generalized papular rash, headache, malaise, and 

sore throat. Physical examination revealed 

generalized well-circumscribed papulopustular 

rashes on the trunk, face, palms, and soles of the feet, 

with subsequent umbilication ulcerations, crusting, 

and scab formation. The case-patient had associated 

oral and nasal mucosal lesions and ulcers and 

accompanying generalized lymphadenopathy. The 

clinical team and the District Surveillance Officer 

suspected monkeypox and the patient was 

immediately admitted to the isolation ward where 

the samples were taken for laboratory confirmation 

and treatment was commenced. Management at the 

isolation ward involved strictly abiding to the IPC 

guidelines. Thirty days after sample collection and 

40 days after the onset of symptoms, laboratory 

results were received, which indicated that the case-

patient had tested positive for the West African 

strain of monkeypox virus on RT-PCR. 

  

The case-patient was an inhabitant of Tenken 

community in Barrobo Farjah District, Maryland 

County. He had no travel history nor contact with 
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wild animals or with a sick person, neither did he eat 

bush meat prior to the onset of disease. We 

identified, line-listed, and followed-up 35 contacts, 

54.3% (19/35) of whom were females, and 25.7% 

(9/35) aged below the age of ten years. Of the 35 

contacts line-listed, 77% (27/35) were high risk 

because they were family members who resided in 

the same house with the patient, play mates, or 

health workers who had provided medical care for 

the patient without the necessary IPC requirements. 

The eight low risk contacts did not have physical 

contact with the patient. They included community 

members who had visited and provided verbal 

psychosocial support to the case´s family when the 

case was still at home. No contact developed signs 

and symptoms of the disease within 21 days of 

follow-up. 

  

The case-patient was isolated and treated 

symptomatically on antiviral drugs, antibiotics to 

treat secondary infection, antipyretics for the fever, 

and topical applications to ease the itching. The case-

patient recovered after 23 days of treatment and was 

discharged on December 28, 2017, ahead of the 

release of the laboratory test results. 

  

  

Discussion  

 

Monkeypox was confirmed in a 5-year old male 

child in Tenken Community, Barrobo Farjah 

District, Maryland County. The source of infection 

could not be established, as in a monkeypox 

outbreak experienced in Cameroon in June, 2018. 

Monkeypox has re-emerged in Liberia forty years 

after the last confirmed case in the 1970s in Grand 

Gedeh County, as noted in a phylogeographic 

investigation of African Monkeypox [15]. 

  

The outbreak was contained through an active 

surveillance system and proper case management 

despite a delay in laboratory confirmation. 

Laboratory confirmation of the outbreak occurred 30 

days after sample was collected for testing. The lack 

of testing facility for monkeypox in Liberia 

contributed to the delay, as the samples had to be 

shipped to Atlanta, USA. This calls for investment 

in the laboratory capacity by the Ministry of Health 

of Liberia since laboratories are key in attaining the 

global health security agenda and play a critical role 

in detection and response to outbreaks. 

  

Although the clinicians at Gbawiliken Clinic who 

first saw the patient missed the diagnosis, their 

action of referring the child to a higher-level facility 

when he was not responding to treatment 

contributed to the positive outcome. 

  

Similar to outbreaks experienced in the Democratic 

Republic of the Congo, there was no evidence of 

human-to-human transmission in the Tenken 

outbreak [16]. Health care workers at the 

Gbawiliken Clinic were exposed because of limited 

knowledge about the disease. However, none of the 

contacts developed signs and symptoms of 

monkeypox within 21 days of follow-up as 

compared to similar investigations conducted in the 

DRC [8]. Quick outbreak containment and no 

human-to-human spread may have been the case 

because the case-patient was infected with the West 

African strain of monkeypox virus which has been 

documented to cause milder disease symptoms, 

fewer deaths, and with limited human-to-human 

transmission. In addition, the prompt isolation of the 

patient at the referral hospital may have limited 

human-to-human transmission. Despite the lack of 

laboratory confirmation, the health care system put 

in place all the required measures for control of the 

suspected outbreak. The measures included the 

prompt activation of the rapid response team, 

putting in place all the infection control measures 

when handling the patient, strengthening 

surveillance including ensuring hand washing, 

isolation of patient, contact tracing, health education 

of the community, community meetings and the 

symptomatic treatment of patient. 

  

Limitations 

  

Our investigation did not establish the source of 

infection. We suspect that the case could have been 

infected through eating and or handling bush meat, 

a habitual practice in the community. The case-

patient´s young age of 5 years may have contributed 

to inaccuracies in food consumption and contact 

history. Tenken community is rodent-infested, 

making contact with rodents likely. 

  

  

Conclusion  

 

This was a confirmed monkeypox outbreak in 

Maryland County, Liberia involving one case, with 

delayed laboratory confirmation and an unidentified 
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source of infection. Death was averted and 

transmission was broken through effective case 

management and public health actions. Test result 

came a month after the patient has recovered and 

been discharged, due to the lack of testing facility for 

monkeypox in Liberia. No contact developed 

symptoms of the disease. We recommend 

strengthening the Liberian laboratory capacity to test 

for monkeypox and other priority pathogens. We 

also recommended that the Ministry of Health 

should sensitize all health workers and the general 

public in Liberia about the re-emerging disease. 

 

What is known about this topic 

 

 That the disease was eradicated since 1970 

 That the disease could only affect hunters 

 That the disease transmission can only be 

contained by health workers. 

 

What this study adds 

 

 That the disease has re-emerged in Liberia 

 That the disease can affect non-hunters 

 That health workers at all levels need to be 

sensitized about monkeypox 
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Figure 1: Map showing location of Barrobo Farjah 

District, Mary Land County 
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Figure 1: Map showing location of Barrobo Farjah District, Mary Land County 
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