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 Background: Lassa fever (LF) is an acute viral haemorrhagic disease endemic 

in Ondo State, Nigeria. This study aimed to determine the factors associated 

with mortality among confirmed LF cases. 

Methods: A cross sectional study design was used by conducting a 

retrospective review of the records of all patients who had been treated for LF at 

the Federal Medical Centre, Owo since 2017 till March 2019. Descriptive 

statistics were done, case fatality rate was calculated. Chi square tests were used 

to explore associations. Logistic regression was used to identify the predictors 

of death. Data were analysed with SPSS version 23.0. P values ≤0.05 were 

statistically significant. 

Results: The median age was 34 years, and the inter-quartile range was 24-48 

years. A total of 30 deaths (case fatality rate [CFR] = 10.9%) were recorded, of 

which 24 (15.5%) were males. Also, the fatality rate increased from 1.6% in 

2017 to 10.5% in 2018 and 16.7% in 2019. During peak period, mortality 

recorded was 15(8.5%) and non-peak periods (April to December), 14(14.9%) 

was recorded (p=0.104). Fatality was 12.5% (1 out of 8) among pregnant 

women with 100% foetal death. Patients aged 18-45 years had 0.25 odds of 

dying (AOR = 0.25; 95%CI= 0.08, 0.76) compared to those aged ≥ 46 years. 

Those who commenced ribavirin ≥7 days (AOR 4.1; CI = 1.06, 15.42) and 

those with elevated urea level (AOR 7.5; CI = 2.5, 23.1) have more odds of 

dying. 

Conclusions: A well-coordinated LF outbreak response is needed both at LF 

peak non-peak periods.  
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Introduction 

Lassa fever (LF) is a viral hemorrhagic disease, 

with non-specific clinical manifestations that make 

diagnosis challenging (1). LF is characterized by 

body weakness, malaise, fever, vomiting, nausea, 

diarrhoea, cough, chest pain, muscle pain, and 

hearing loss (2,3). The similarity in the 

presentation of LF with other febrile illnesses 

makes LF diagnosis difficult, in fact, nearly 80% 

of LF cases are asymptomatic and go undiagnosed 

(4,5). Among LF patients who present with 

symptoms, clinical diagnosis of LF is made 

through either of the following tests: Antibody 

enzyme-linked immunosorbent assay (ELISA), 

Reverse transcriptase polymerase chain reaction 

(RT-PCR) assay, and antigen detection tests (6).  

LF is endemic in 4 countries in West Africa: 

Nigeria, Liberia, Sierra Leone and Guinea with 

sporadic cases in Mali, Burkina Faso, Benin, Togo, 

Ghana and Cote d’Ivoire (1). It was first 

discovered in Nigeria in 1969 and has continued to 

manifest in the country in epidemic proportions 

and as endemic or sporadic outbreaks (7). The 

disease affects about 150,000–300,000 people in 

West Africa yearly leading to mortality in about 

5000 of these cases (8,9). In recent years, there 

have been yearly outbreaks with a seasonal pattern 

where the number of positive cases peaks from 

November through March (dry season) (10,11). 

In 2020, the Nigeria Centre for Disease Control 

(NCDC) reported a total of 365 confirmed cases 

and 47 deaths in the first 5 weeks of the year - a 

case fatality rate (CFR) of 12.9% (12). Of these, 

Ondo, a state in the south-western region of the 

country has contributed the highest number of 

cases – 129 (35%) with a CFR of about 13% (13). 

Ondo state is endemic for LF, accounting for 35-

50% of total number of cases in Nigeria since 

2017. In view of this, a LF Infection Control and 

Research Centre (ICRC) was started at Federal 

Medical Centre, Owo, Ondo State in 2017. This 

centre is dedicated to the management of LF 

patients. 

Other risk factors for mortality have been 

identified by some studies in other centres in the 

country. These determinants of mortality include 

extremes of age, pregnancy status in women, acute 

kidney injury, “creatinine and urea levels”, delay 

in treatment commencement as well as delay in the 

activation of the incident command system (14,15). 

It is pertinent to examine the contributory factors 

to LF-related mortality in Ondo State, Nigeria. 

This study therefore aimed to determine mortality 

related factors among confirmed LF cases at the LF 

Infection Control and Research Centre, Federal 

Medical Centre, Owo, Ondo State. 

Methods 

Study Area 

This study was done at the Federal Medical 

Centre located in Owo, Ondo State Nigeria, a 

tertiary health facility established to serve the 

specialized health needs of Owo, Akure and their 

environs. The diagnosis of LF was confirmed by 

Polymerase Chain Reaction test. All LF positive 

patients seen at the FMC Owo were referred for 

treatment prior to January 2017. The Infection 

Control and Research Centre (ICRC) at the Federal 

Medical Centre started as Infection Control Ward 

(ICW) in January 2017 in response to managing 

LF. The ICW was renamed ICRC after the 

unprecedented outbreak of LF disease in the first 

few months of 2018. A-34-bedded facility was 

provided on the 28th day of February 2018. The 

ICRC collaborates with other national and 

international organizations for research and 

management including Nigeria Centre for Disease 

Control (NCDC), Alliance for International 

Medical Action (ALIMA) and African Centre of 

Excellence for Genomics of Infectious Diseases 

(ACEGID).  

The activities of the ICRC are controlled 

through an Emergency Operations Centre (EOC) 

that was set up to serves as the command centre for 

all activities during an outbreak. The various 

pillars of the EOC form the foundation on which 

the EOC functions. In this current outbreak, the 

National LF EOC operates on six major pillars as 

activated by the Nigeria Centre for Disease 

Control: Coordination, Surveillance/Epidemiology; 

Case management; Infection Prevention and 
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Control/Safe Burial; Risk Communication; 

Logistics; and supplies and Laboratory. Response 

activities revolve around these pillars. 

Study Design 

A cross sectional study design was used by 

conducting a retrospective review of the records of 

all patients who had been treated for LF at the 

facility since 2017 till March 2019. 

Sampling technique 

All the records of patients who had been treated 

at the facility since 2017 till March 2019 were 

included. Line lists and clinical records were used 

to extract information on age, sex, date of onset of 

symptoms, date of first presentation at the health 

facility with LF symptoms, date of sample 

collection, date laboratory confirmation was 

received, date ribavirin was commenced, 

comorbidities, and outcome.  

Data analysis 

We analysed surveillance, epidemiological, 

clinical and laboratory data during the 2017 to 

2018 outbreak and the peak period (January to 

March) of 2019. Descriptive statistics were done, 

case fatality rate (number of death/ those at risk of 

dying * 100) was calculated. Associations between 

independent variables and death were explored 

with Chi square tests. Logistic regression was used 

to identify the predictors of death. Normal 

creatinine level was defined as 0.6 to 1.2 

milligrams (mg) per decilitre (dL) in adult males 

and 0.5 to 1.1 milligrams per decilitre in adult 

females. Creatinine levels were measured by the 

Jaffe method, which is an alkaline-based method. 

Creatinine in the sample reacts at an alkaline PH 

with the picrate to constitute a creatinine-picrate 

complex. We defined ribavirin commencement as 

early if it was initiated within 7 days of symptom 

onset and as delayed if it was not. Peak 

transmission period is the first 12 weeks (January-

March) yearly. We defined confirmed cases based 

on the Technical Guidelines for Integrated Disease 

Surveillance and Response in Nigeria (16,17). Data 

was analysed with Statistical Package for the 

Social Sciences version 23.0. P values ≤0.05 were 

statistically significant. 

Results 

Out of the 440 patients tested, 308(70%) were 

positive for LF. However, records were available 

for review for only 276 of these positive cases. The 

median age was 34 years (inter quartile range= 24-

48 years). Among those aged 46 years and above, 

16(20%) died compared to 3(10.7%) among 

patients less than 18 years (p=0.006). Death among 

males was 24(15.5%), while death among females 

was 6(5%), (p=0.005). In patients with elevated 

creatinine level, 15(24.2%) died compared to 

6(4.1%) of those with normal creatinine level 

(p<0.001). There was no difference in death rate 

between the peak and non-peak period. In all 30 

patients died (case fatality rate [CFR] = 10.9%; 

Fatality rates went from 1.6% in 2017 to 10.5% in 

2018 and 16.7% in 2019, p=0.025. Figure 1. 

Fatality was 12.5% (1 out of 8) among pregnant 

women with 100% foetal death. CFR was 16.3% 

among those who commenced Ribavirin 7 days or 

more after onset of symptoms later from onset, 

24.2% in those with elevated creatinine and 40.7% 

in those with elevated urea. Table 1 

The leading signs and symptoms that LF 

confirmed patients presented with were fever 

(251), body weakness (145) and headache (100). 

Table 2 shows the predictors of death among 

confirmed LF cases January 2017– March 2019, 

Ondo State, Nigeria. Patients who were more 

likely to die were, those commenced on Ribavirin 

on or after the 7th day of symptoms onset 

(Adjusted odds ratio [ORadj] for age group, sex, 

commencement of ribavirin, and urea level which 

were significant at the bivariate level. Those who 

commenced ribavirin on or after the seventh day of 

symptoms onset had 4 times odds of dying (ORadj 

= 4; 95% confidence interval [CI] = 1.1, 15.4), 

those with elevated urea level had eight times odds 

of dying (ORadj 7.5; CI = 2.5, 23.1), While 

patients aged 18-45 years had 75% lesser odds of 

dying (ORadj = 0.25; CI= 0.08, 0.76) after 

adjusting for other variables.  
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Table 1. Factors associated with death among confirmed Lassa Fever cases January 2017– March 2019,  

Ondo State, Nigeria 

Variable 
Died 

n (%) 

Alive 

n (%) 

Case Fatality 

Rate % 
X

2
 P-value 

Age group (years)      

<18 3(10.7) 25 (89.3) 10.7 10.12 0.006 

18-45 11 (6.5) 157 (93.5) 6.5   

≥46 16 (20) 64 (80) 20   

Sex      

Male  24 (15.5) 131 (84.5) 15.5 7.77 0.005 

Female 6 (5) 115 (95) 5   

Commencement of Ribavirin      

<7 days 8(5.7) 133(94.3) 5.7 8.03 0.005 

≥7 days 22(16.3) 113(83.7) 16.3   

Creatinine level      

Elevated 15 (24.2) 47 (75.8) 24.2 19.16 <0.001 

Normal  6 (4.1) 139 (95.9) 4.1   

Urea level      

> 20 mg/dL 11 (40.7) 16 (59.3) 40.7 31.89 <0.001 

≤ 20 mg/dL 10 (5.6) 170 (94.4) 5.6   

Seasonality      

January - March (Surge period) 15 (8.5) 162 (91.5) 8.5 2.647 0.104 

April-December 14 (14.9) 80 (85.1) 14.9   

 

 
Figure 1. Case fatality rates of Lassa Fever, Federal Medical Centre, Owo, Ondo State, Nigeria,  

January 2017 to March 2019 

Table 2. Predictors of death among confirmed Lassa Fever cases January 2017– March 2019, Ondo State, Nigeria 

  95% CI of OR  

Characteristics AOR Lower Upper p-value 

Age group     

<18 0.25 0.03 2.48 0.24 

18-45 0.25 0.08 0.76 0.014 

≥46 1    

Sex     

Male 2.9 0.89 9.2 0.08 

Female 1    

Commencement of Ribavirin     

<7 days 1    

≥7 days 4.1 1.06 15.42 0.04 

Urea level     

Abnormal 7.5 2.47 23.08 <0.001 

Normal 1    
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Discussion 

Our study was conducted at the FMC, Owo in 

Ondo State, Nigeria, a facility with an activated 

LF EOC. We reviewed the records of confirmed 

LF cases from January 2017 to March 2019. The 

CFR of the reviewed cases was 10.9%. This was 

lower than the national rates: the 2020 cumulative 

(week 1-7) CFR was 17.6% and 21.1% for the 

same period in year 2019 (17). The CFR in this 

study was 20% among those aged 46 years and 

above. This is like previous studies that reported 

high CFRs among the elderly (7,18). The 

similarity of our findings with the reference 

literature agrees with the knowledge that 

advancements in age are associated with 

increased susceptibility to infections due to a 

waning of the immune system at such period.  

We also found that fatality among infected 

pregnant women was 12.5%. The case fatality 

found out in this study contradicts the CF obtained 

in studies conducted among the general population 

in Nigeria during the 2016 LF outbreak. Buba et al. 

reported a CF of 59.6%, while Shehu et al. stated a 

CF of 36%, and corroborated by other studies 

(7,9,10). The disparity of our findings from these 

literatures could be explained by the early 

presentation of pregnant women at health facilities. 

The enrolment of pregnant women on weekly 

antenatal clinics could help identify suspected 

cases of LF early enough for commencement of 

treatment.  

The study also showed that age, sex, period of 

commencement of ribavirin, creatinine and urea 

levels were significantly associated with mortality. 

The regression analysis showed that, unlike sex, 

the age, period of commencement of ribavirin and 

urea level were important predictors of death 

among LF cases. This has been alluded to by 

findings of other studies that the extremes of ages 

are strong predictors of dying from LF (14). 

Patients who were 45 years or less in our study had 

about 75% odds of surviving the condition. This is 

very close to the higher CFR found in patients that 

were 50 years and above in a study that examined 

the clinical and laboratory predictors of LF 

outcome in a dedicated treatment facility in 

Nigeria (12). This is however, slightly different 

from the finding of a study that assessed the 

mortality among confirmed LF cases during the 

2015-2016 outbreak in Nigeria (8). The differences 

in these studies could be due to the differences in 

the periods within which both studies were 

conducted. Our study also reported higher 

mortality among patients who were relatively 

younger (30 years and older). 

Our study again showed that the 

commencement of ribavirin early in the 

management of cases can reduce mortality from 

LF. Persons that had ribavirin instituted in their 

management after seven days of developing 

symptoms were four times more likely to die from 

LF compared to those that had it introduced 

earlier. This agrees with findings from previous 

studies (12, 17). The absence of costs attached to 

LF treatments should be widely communicated 

through public health campaigns. LF awareness 

campaigns should not just be limited to free 

treatment availability but should also encompass 

the risk factors for LF as well as the modes of 

transmission (19, 20). This is likely to improve 

the chances of enrolment for LF-infected persons 

who may be dissuaded from seeking care due to 

the perceived cost of care. Furthermore, patients 

with abnormal urea level were almost eight times 

more likely to die from LF when compared with 

those with no apparently impaired blood urea. 

Acute kidney injury due to the direct effects of 

the virus on the kidney has though been strongly 

linked to death among LF positive (8). Kidney 

injury is associated with death among LF positive 

patients. LF positive patients with signs of renal 

compromise should have appropriate 

interventions incorporated early into their 

management to prevent adverse outcome.  

Strengths 

This study successfully identified that the LF 

outbreak occurs all-round the year. In spite of the 

huge contributions of the NCDC during the dry 

season, a response which ends annually in March, 

the need for sustained outbreak response in non-

peak period was highlighted in this study.  
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Limitations 

There are two limitations inherent in this study. 

The use of secondary data could have limited our 

findings. Also, the incompleteness of data in some 

areas for confirmed cases may have limited the 

findings. These limitations, however, do not 

question the credibility of the findings in this 

study. Future prospective research is required 

regarding the events of mortality among LF 

confirmed persons. 

Conclusion 

LF fatality increased between 2017 and 2019. 

More fatality occurred in males, and the predictors 

of death were older age, late commencement of 

treatment. Coordinated response is important 

during both peak and non-peak period to prepare 

adequately for subsequent outbreaks and to enable 

timely response. In addition, the national 

guidelines on the clinical management of LF 

should be strictly adhered to. Early presentation 

and high index of suspicion among health workers 

are possible factors that will aid prompt diagnosis, 

hence the need for early commencement of  

 

treatment.  
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