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Abstract 
Introduction: Annual outbreak of Lassa Fever (LF) has been reported in 
Ondo State over the years. We analyzed LF surveillance data from January 
2014 to December 2019 to describe the epidemiological pattern of the out-
break. Method: Lassa fever dataset from January 2014 to December 2019 was 
obtained from the State Ministry of Health. Variables analyzed include date 
of onset of symptom, age, gender, place (Local Government Area, LGA) and 
outcome of laboratory test. Data were summarized using frequencies, propor-
tions, chart and maps. Results: From January 2014 and December 2019, 2141 
suspected LF cases were reported. Of these, 551 cases were laboratory con-
firmed with 134 deaths recorded. The LF cases (suspected vs. confirmed) re-
ported increased in 2016 (73 vs. 19), 2017 (207 vs. 76), 2018 (452 vs. 159) and 
2019 (856 vs. 285) respectively. Most of the confirmed cases (89.5%) were ≥15 
years while more than half (53.7%) were males. Prior to 2016, only two LGAs 
(Owo and Ose) recorded continued transmission of the disease. However, 
between 2016 and 2019, the disease had spread to 8 neighboring LGAs (P < 
0.001) with the CFR declining from 67% in 2015 to 20% in 2019. Conclusion: 
We found an unusual increase in the suspected LF cases reported between 
January 2016 and December 2019 with a corresponding increase in the con-
firmed cases and high annual case fatality rates. Hence, we recommend inten-
sified surveillance activities to enhance timely reporting of cases and labora-
tory confirmation to ensure early commencement of treatment to reduce the 
case fatality rate. 
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1. Introduction 

Lassa Fever (LF) is a highly infectious acute viral haemorrhagic illness caused by 
a virus belonging to the family Arenaviridae [1] [2]. The disease is characterized 
by fever, muscle aches, sore throat, nausea, vomiting, chest and abdominal pain 
and haemorrhage from the body’s orifices [3]. It is a zoonotic disease whose 
natural reservoir is a “Multimammate rat”, Mastomys natalensis. 

The primary mode of spread is from rodent to man through contact with the 
rodent’s excreta or urine in food or during hunting and processing of rats for 
consumption or by consumption of food item contaminated with rat’s excre-
ta/urine containing the virus [4]. The virus has the capacity for person-to-person 
spread, either within households during care for sick relatives or in health care 
settings [4]. Percutaneous or per-mucosal exposure to blood and other infected 
body fluids, especially if the fluids contain blood, can result in secondary human 
spread. This type of transmission is the most likely route of transmission in health 
care settings [5]. Transmission of the disease has also been reported among rural 
farmers who practice open air drying of the farm produce [6]. 

The disease is endemic in Nigeria and other parts of West Africa and out-
breaks have been reported annually [7]. Ondo State in south west, Nigeria has 
been classified by the Federal Ministry of Health as one of the high-risk and en-
demic states for Lassa fever transmission in Nigeria with annual outbreak re-
ported resulting in high morbidity and mortality [8]. This report seeks to pro-
vide the descriptive epidemiology of Lassa fever outbreak in the state for the past 
6 years to further guide public health intervention. 

2. Methodology 
2.1. Study Location 

Ondo state is one of the six states in the south west, Nigeria. The State has 18 
LGAs with three senatorial districts; Ondo North, Central and South senatorial 
districts and a 2015 projected total population of about 4,489,756 based on the 
2006 population census [9]. The climate of the state highly favours the agrarian 
activities and crops such as cocoa, kola nut, oil palm and arable crops like maize 
and tubers such as yam and cassava which are grown annually [10]. The vast 
majority of the population consists of peasant farmers cultivating food and cash 
crops at a small-scale level. Hunting and livestock farming are also major occu-
pations of the populace of Ondo State with many rearing goats, sheep and while 
some are also into fish farming. Other economic activities in the state include 
trading and civil service [11]. 
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2.2. Data Management and Analysis 

Lassa fever case investigation forms and database for all reported cases from 
January 2014 to December 2019 were obtained from the Ondo State Ministry of 
Health. Also, Lassa fever yearly line-lists from January 2014 to December 2019 
were also obtained. Available case notes of reported cases were retrieved from 
the health facilities and reviewed to validate information from other data sources. 
Only Lassa fever cases whose samples were tested by the national reference la-
boratory were included in the analysis. Reported cases whose samples were not 
tested including reported deaths (probable cases) were excluded from the analy-
sis. Data on age, gender, date of onset of symptoms, location as at the time of 
onset, laboratory outcome and outcome of treatment of each Lassa fever case 
were analyzed using SPSS version 16.0 and were summarized using frequencies 
and percentages. Health-Mapper software application was also used to generate 
graphical charts of locations of the outbreak. 

3. Results 

The review found that between January 2014 to December 2019, Ondo State re-
ported a total of 1141 suspected Lassa fever cases, from which 551 cases were 
confirmed by laboratory investigation with 134 deaths recorded (Figure 1 and 
Table 1). Majority of the confirmed cases were within the age groups of 15 years  
 

 
Figure 1. Trend of suspected and confirmed Lassa fever cases reported in Ondo State, 
January 2014 to December 2019. 
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Table 1. Socio-demographic characteristics of Lassa fever confirmed cases in Ondo State 
January 2014 to December 2019. 

Variable 
2014 

(N = 8) 
2015 

(N = 3) 
2016 

(N = 19) 
2017 

(N = 75) 
2018 

(N = 161) 
2019 

(N = 285) 
Chi-Square/ 

P Value 

Age group 
       

<5 years 0% 0% 16.0% 1.3% 1.9% 7.0% 25.3/0.005 

5 - 14 years 0% 0% 5.0% 2.7% 3.7% 8.0% 
 

≥15 years 100% 100% 79.0% 96.0% 94.0% 85.0% 
 

Sex 
       

Male 25.0% 67.0% 47.0% 51.0% 56.0% 54.0% 3.9/0.558 

Female 75.0% 33.0% 52.0% 49.0% 44.0% 46.0% 
 

LGA Affected 
       

Idanre 0% 0% 0% 0% 0.6% 0% 89.7/<0.001 

Ileoluji-Okeigbo 0% 0% 0% 1.3% 0% 0% 
 

Ondo West 0% 0% 0% 0% 0.6% 0.3% 
 

Akoko 
South West 

0% 0% 0% 2.7% 3.7% 7.0% 
 

Akure North 0% 0% 0% 2.7% 6.2% 8.8% 
 

Akure South 0% 0% 32.0% 5.3% 84.9% 7.0% 
 

Ose 100% 67.0% 5.0% 17.3% 14.0% 14.3% 
 

Owo 0% 33.0% 63.0% 71.0% 69.5% 62.0% 
 

Ifedore 0% 0% 0% 0% 0% 0.3% 
 

Okitipupa 0% 0% 0% 0% 0% 0.3% 
 

 
of age and above yearly (P < 0.001) with slight gender difference recorded across 
the years in exception of 2014 where more females (75%) were reported com-
pared to males (25%) and vice versa in 2015 (Table 1). There was an increase in 
the number of suspected cases reported, confirmed and case fatality recorded 
yearly from 2016 to 2019 (Figure 1, Figure 2 and Table 1). The epidemic curve 
by month of onset of symptom (Figure 3) shows a change in the season of 
transmission of the disease. Between 2014 to 2016, transmission of the disease 
was recorded between January and April of 2014 and 2016, however from Janu-
ary 2017 to December 2019, continued transmission of the diseases was reported 
all through the year. Figure 4 shows LGAs of transmissions from January 2014 
to December 2019. Between 2014 and 2016, only 2 LGAs recorded transmission 
of Lassa fever in the state (Ose and Owo LGAs) however, from 2016 to 2019 the 
transmission of the disease has spread (P < 0.001) to 8 additional LGAs (Okiti-
pupa, Ondo West, Idanre, Akure South, Akure North, Ileoluji-Okeigbo, Akoko 
South West, Ifedore LGAs) (Figure 4). 
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Figure 2. Trend of outcome of treatment of Lassa fever confirmed cases in Ondo State, 
January 2014 to December 2019. 
 

 

Figure 3. Epidemic curve of confirmed Lassa fever outbreak from January 2014 to De-
cember 2019 in Ondo state, south west Nigeria. 

4. Discussion 

The unusual increase in the number of suspected and confirmed cases of Lassa 
fever reported from 2016 to 2019 as found in this review could be attributed to 
heightened surveillance for Lassa fever cases by state surveillance officers and 
intensified risk communication and community awareness campaign within 
several LGAs in the state. Isere et al., [7] in their report on epidemiological in-
vestigation of Lassa fever in Ondo State in 2016 reported a coordinated Lassa  
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Figure 4. Distribution of confirmed Lassa fever cases in by LGA in Ondo state, January 
2014 to December 2019. 
 
fever outbreak investigation and response using the incident Management Sys-
tem (IMS) to strengthen surveillance for Lassa fever through active case search 
and sensitization of clinicians on having high index of suspicion, and the re-
porting of all suspected cases for laboratory confirmation. Also, Isere et al., [7] 
reported the implementation of several risk communication activities in the 
State through the mass media and reporting of all suspected cases by community 
members to the health facilities using community case definition of any person 
having fever and resistant malaria. 

Furthermore, the high number of cases recorded during January to February 
yearly and all through 2017 to 2019 could be attributed to practices of bush burn-
ing among communities which causes the vectors responsible for the transmis-
sion of Lassa fever to migrate to households in search of food items for survival. 
Isere et al., [7] during their investigation of Lassa fever outbreak in Ondo State 
reported that majority of confirmed cases were through rodent-human trans-
mission. In addition, Siddle et al., [12] reported from their genomic analysis of 
samples of confirmed cases during the 2018 outbreak in Nigeria that the trans-
mission of Lassa fever in the country have been sustained through cross species 
transmission from local rodent population. This was further strengthened by 
their phylogenetic analysis which revealed extensive viral diversity that was 
structured according to geography, with major rivers between states appearing 
to act as barriers to migration of the rodent’s reservoir [12]. 

The spread of the disease from the two endemic LGAs (Owo and Ose) to oth-
er neighbouring LGAs from 2016 to 2019 could be attributed to migration of 
these local rodents from these endemic LGAs to other LGAs (Figure 3). An en-
hanced community awareness campaign on Lassa fever across several LGAs in 

https://doi.org/10.4236/ojepi.2021.111009


E. E. Isere et al. 
 

 

DOI: 10.4236/ojepi.2021.111009 98 Open Journal of Epidemiology 
 

the state could have strengthened community surveillance for the disease with 
more suspected cases initially not reported or formerly attributed to spiritual be-
liefs now reported for laboratory testing and case management in these LGAs 
[7].  

High CFR (≥20%) were recorded yearly from 2014 to 2019 however, the CFR 
declined from 2016 to 2019 (Table 1). This could be attributed to improved case 
management of confirmed cases in the state which includes the establishment of 
a Lassa fever mobile diagnostic and treatment center at a tertiary health institu-
tion (Federal Medical Centre, Owo) in 2017 which could have enhanced early 
diagnosis and treatment of confirmed cases, development of a Lassa fever case 
management protocol and training of personnel for quality case management by 
the Nigeria Centre for Disease Control (NCDC) [13]. Also, early reporting of all 
suspected cases through intensified health facility and community surveillance 
network in all LGAs may have also played a key role [13]. 

We presume that the different level of exposures between male and female in 
this review from 2014 to March 2019 may have been responsible for the varia-
tion in gender among the confirmed cases recorded although, gender role has 
been shown to be a significant factor in the transmission of LF and other VHFs 
[14]. Most of the confirmed LF cases from 2014-March 2019 were in the age 
group ≥ 15 years. Ajayi et al., [15] in a similar investigation of LF outbreak in 
Ebonyi State Southeast Nigeria, reported that almost all the cases recorded dur-
ing the outbreak were in the older age group of ≥20 years. However, missing da-
ta in the line-list and other data sources used for this review for key variables like 
occupation made it difficult to explain the higher cases recorded among older 
age group. 

One main limitation of this review is missing variables on the line list and 
availability of all case investigation forms used for this analysis however, other 
key variables such as gender, LGA of onset of symptom, age, date of onset of 
symptoms, outcome of laboratory testing, outcome of treatment were available 
and analyzed. 

5. Conclusion 

We found an unusual increase in the number of suspected LF cases reported 
between January 2016 and December 2019, with a corresponding increase in the 
cases confirmed by laboratory and yearly high case fatality rate. Hence, we rec-
ommend improved surveillance activities community mobilization and aware-
ness to ensure timely reporting of all suspected LF cases in the state, and imme-
diate laboratory investigation and confirmation to ensure timely commencement 
of case management process to further reduce the case fatality rate. 
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