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Abstract 
Background: Lassa fever is a viral haemorrhagic fever associated with several 
complications which include hearing loss. Hearing loss in Lassa fever may 
become residual with its negative impact on the quality of life. Purpose: This 
paper is a review of various studies on Lassa fever related hearing loss. Me-
thods: Systematic literature review was done on articles on Lassa fever pa-
tients and Lassa fever survivors. Relevant articles published in English be-
tween 1969 and 2021 were searched for using Google Scholar and PubMed 
databases. Eight studies which met the inclusion criteria were finally selected 
and included in the review. The variables of interest were extracted from the 
full-text articles. Results: Lassa fever related hearing loss occurs in both sexes 
and in all age groups. The incidence of self-reported hearing loss ranged from 
12.5% to 30% with a mean of 17.6%. The incidence of audiometrically deter-
mined sensorineural hearing loss ranged from 13.5% to 29% with a mean of 
22.1%. Hearing loss persisted in 64% of those that were followed up. Cases of 
hearing loss varied in severity, ranging from mild to profound. No successful 
specific treatment for Lassa fever related hearing loss was reported apart from 
hearing rehabilitation. Conclusion: Hearing loss among Lassa fever patients 
remains a major challenge. Lack of effective treatment for Lassa fever related 
hearing loss is a serious gap in the management of Lassa fever patients which 
should be addressed in future research. 
 
Keywords 
Hearing Loss, Hearing Impairment, Lassa Fever 

 

1. Introduction 

Lassa fever is a viral haemorrhagic fever, first discovered in Nigeria in 1969 [1]. 
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Lassa fever is caused by Lassa virus which is an arenavirus [2]. Lassa virus is a 
single-stranded RNA virus.  

Lassa virus infection can be contracted directly from infected multimammate 
rat (Mastomys natalensis) or from food contaminated by the urine or excreta of 
infected Mastomys natalensis. Lassa virus can also be contracted from the body 
fluid of a person infected with Lassa virus [3]. The presenting symptoms and 
signs in Lassa fever include fever, headache, general body weakness, sore throat, 
cough, joint or body pain, abdominal pain, vomiting, diarrhea and hearing loss 
[3]-[9]. In severe cases, hypotension, bleeding, encephalitis, acute respiratory 
distress, acute kidney injury or multiple organ failure can occur. Hearing loss is 
the most common residual complication in those that survive Lassa virus infec-
tion. 

The first description of hearing loss in Lassa fever was by White in 1972, when 
he reported hearing loss in four out of 22 Lassa fever patients treated in North-
ern Nigeria between in 1970 [10]. Subsequently, other researchers have reported 
hearing loss among Lassa fever patients [11]-[16]. Mertens et al. reported an in-
cidence of 30% in Liberia [11]. Ibekwe reported an incidence of 13.5% in Nigeria 
[14] and Ficenec et al. reported an incidence of 17% in Sierra Leone [15]. All 
these countries are in Lassa fever endemic region in West Africa. Lassa fever re-
lated hearing loss has also been reported outside Africa among subjects with 
imported Lassa fever [17] [18]. 

Lassa virus induced immunological injury to the structures of the inner ear [9] 
[19] has been suggested as the initiating cause of hearing loss in Lassa fever in 
man. An animal study (murine model) has shown that the pathology in the in-
ner ear in permanent hearing loss resulting from Lassa virus infection consists of 
damage to the cochlear hair cells as well as degeneration of the spiral ganglion 
cells of the auditory nerve [20]. This could explain the sensorineural hearing loss 
found in Lassa fever. 

Hearing loss impedes interpersonal communication of the affected individual. 
This in addition to stigma associated with Lassa fever and hearing loss [21] ne-
gatively affects the quality of life of the affected person. Thus, every effort aimed 
at minimizing the incidence of hearing loss in Lassa fever patients is necessary.  

In order to successfully combat the health challenges posed by Lassa fever in-
duced hearing loss, it is important to know the exact burden of the hearing loss. 
It is also important to know how successful treatment of Lassa fever related 
hearing loss has been in the past. 

The aim of this paper is to review the various studies on Lassa fever related 
hearing loss, in order to assess its incidence and natural course of Lassa fever re-
lated hearing loss.  

2. Material and Methods 
2.1. Search Strategy, Information Sources and Study Selection  

Systematic literature review was done on published articles on Lassa fever pa-
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tients and Lassa fever survivors. The criteria for inclusion into the review were 
(a) freely availablefull text articles published in English from 1969 to 2021; (b) 
studies on hearing loss among Lassa fever patients which has a minimum sample 
size of five participants; (c) the method by which the hearing loss was deter-
mined must be clearly stated. Articles which fall outside these criteria were ex-
cluded from the review. 

Internet searches were done using the PubMed and Google Scholar electronic 
databases. The search terms used were “hearing loss in Lassa fever”, and “treat-
ment of Lassa fever induced hearing loss”. From 35 articles that were initially se-
lected, case reports, duplicate publications and publications on animal studies 
were screened out. Finally, eight studies which met the inclusion criteria were 
selected and included in the review.  

2.2. Data Extraction and Data Analysis 

The data of interest were name(s) of author, country and year of publication, 
sample size, study design, method of hearing loss determination, age of study 
participants, and incidence or prevalence of hearing loss. Extracted data from 
the full text articles were captured on Microsoft Word 2013 and Microsoft Excel 
2013. Descriptive statistical analysis was performed on variables relating to 
self-reported hearing loss and audiometrically determined hearing loss. The 
analysis was done with Microsoft Excel 2013 and statistical product and service 
solutions (SPSS) version 22.0, (IBM Corporation, U.S.A). Incidence of hearing 
loss was expressed as frequency or/and percent (%), gender was expressed as 
frequency or/and percent (%) and age was expressed in range. The data on the 
number of Lassa fever patents and Lassa fever survivors and data on hearing loss 
were pooled to determine the overall mean self-reported hearing loss and the 
overall mean audiometrically determined sensorineural hearing loss. 

3. Results 
3.1. Study Characteristics  

Eight articles were included in the review. Out of these, one study was done in 
Liberia [11], three studies were done Sierra Leone [13] [15] [16] and three stu-
dies were done in Nigeria [5] [10] [14]. One study published in the United States 
of America was on missionaries who lived in Africa [12]. In the studies reviewed, 
the researchers employed two methods of hearing loss determination, self-reported 
hearing loss and audiometrically determined sensorineural hearing loss. Of the 
five studies on self-reported hearing loss, one was case-control study while four 
were cross-sectional studies. The two studies on audiometrically determined sen-
sorineural hearing loss were case-control studies. The details of the various stu-
dies are provided in Table 1. 

The two studies which reported on audiometrically determined sensorineural 
hearing loss [13] [14] were used in calculating the mean incidence of audiome-
trically determined sensorineural hearing loss. The five studies which published  
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Table 1. Studies on Lassa fever associated hearing loss included in the review. 

Study Study location 
Number of  

Lassa cases (n) 

Self-reported 
hearing loss. 
Participants 
vs controls 

(%) 

SNHL by  
audiometry. 

Participants vs 
controls (%) 

White, 
1972 [10] 

Nigeria 
(Northern 
Nigeria) 

23 17.4%  

Mertens et 
al., 1973 

[11] 
Liberia 10 30%  

Frame et 
al., 1975 

[12] 

Missionaries 
who have lived 

in Africa 
8 missionaries 12.5%  

Cummins 
et al., 1990 

[13] 
Sierra Leone 49  *29% vs 0% 

Ehichioya 
et al., 2012 

[5] 

Nigeria 
(Southern 
Nigeria). 

25 Not reported  

Ibekwe, 
2011 [14] 

Nigeria 
(Southern 
Nigeria). 

37  *13.5% vs 0% 

Ficenec et 
al., 2020 

[15] 
Sierra Leone 

147 Overall 
Lassa fever 47 

*17% vs. 1%  

Li et al., 
2020 [16] 

Sierra Leone 31 16%  

Key: SNHL, sensorineural hearing loss. *case-control studies. 
 
self-reported hearing loss [10] [11] [12] [15] [16] were used in calculating the 
mean incidence of self-reported hearing loss. 

3.2. Hearing Loss among Lassa Fever Patients 

Lassa fever was first discovered in Nigeria in 1969 [1], but it was not until 1972 
that the first report of Lassa fever related hearing loss was published by White 
[10]. White’s report was based on his study of 23 Lassa fever patients who were 
treated in two hospitals in northern Nigeria [10]. They consisted of 10 males and 
13 females aged between 6 and 46 years. Four out of the 23 had hearing loss, and 
all the four were females. The incidence of hearing loss in that series was 17.4%. 
For this disease that was hitherto unknown in Nigeria, the study by White was a 
hospital-based study which provided a detailed clinical and laboratory findings 
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of which hearing loss was one of them. 
The following year, 1973, Mertens et al. [11] reported the occurrence of hear-

ing loss in three out of 10 Lassa fever patients aged between 20 and 56 years who 
were treated in Curran Lutheran Hospital in Liberia. The incidence of hearing 
loss in their series was 30%. 

In 1975, Frame et al. [12] published a report on eight missionaries who lived 
in Africa and had suffered from Lassa fever. They were made up of five males 
and three females. One patient (12.5%), a male, had hearing loss.  

Cummins et al. [13] conducted case-control studies on Lassa fever patients in 
Sierra Leone which were published in 1990. In their first study, audiometry was 
used to compare the hearing of 49 Lassa fever patients with those of febrile con-
trols. Fourteen (14) Lassa fever patients were found to have sensorineural hear-
ing loss (SNHL), an incidence of 29% compared to 0% in the controls. 

In their second study, Cummins et al. [13] compared the prevalence of SNHL 
in Lassa fever seropositive heath care workers versus seronegative heath care 
workers, and thirdly, they identified and studied persons with sudden onset of 
hearing loss. 

A study by Ehichioya et al. reported in 2012 [5] was conducted in a hospital in 
Southern Nigeria and it covered the period from November 2005 to February 
2008. There were 60 hospitalized suspected cases of Lassa fever, out of which 
only 29 of them were confirmed to have Lassa fever. Hearing loss was not re-
ported among them.  

Ibekwe et al. [14] conducted another study in the same hospital that covered 
the period from July 2007 to April 2009. There were 37 Lassa fever patients aged 
between 11 and 61 years. Ibekwe et al. employed clinical and audiometric as-
sessment in evaluating the hearing functions of their study subjects. Five (5) or 
13.5% of the 37 Lassa fever patients had sensorineural hearing loss compared to 
zero (0%) in the controls. 

In their case-control study in eastern Sierra Leone from May 2007 to June 
2009, which involved 47 Lassa fever survivors, 29 persons with ordinary febrile 
illness and 71 controls, Ficenec et al. [15] reported a higher incidence of self- 
reported hearing loss among Lassa fever survivors than among controls (17% vs. 
1%). All the cases of hearing loss were females. Using audiometry, there were 
more cases of bilateral hearing loss among Lassa fever survivors than among the 
controls (30% vs. 4%). 

In another study in Sierra Leone in 2018, Li et al. [16] reported a retrospective 
cross-sectional study on the demographic and clinical presentation of 31 Lassa 
fever survivors who came for ophthalmic examination. They consisted of eight 
males and 23 females aged between nine and 70 years. Five (5) out of the 31 had 
hearing loss, giving an incidence of 16% of self-reported hearing loss. All were 
females. 

In the case-control studies, both self-reported and audiometrically deter-
mined, higher incidence of hearing loss was recorded among Lassa fever patients 
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than among controls [10]-[16] (Table 1). Hearing loss in Lassa fever varied in 
severity, ranging from mild to profound. There were both unilateral and bilateral 
cases of hearing loss. Ficenec et al. [15] reported 30% cases of bilateral hearing 
loss, while Cummins et al. [13] reported 50% cases of bilateral hearing loss.  

Hearing loss persisted in nine (64%) out of the 14 affected patients that were 
followed up [13]. 

3.3. Mean Incidence of Hearing Loss 

The incidence of self-reported hearing loss in confirmed Lassa fever patients 
ranged from 12.5% to 30%. The calculated mean incidence of self-reported hear-
ing loss was 17.6%. The incidence of audiometrically determined sensorineural 
hearing loss in confirmed Lassa fever patients ranged from 13.5% to 29%. The 
calculated mean incidence of audiometrically determined sensorineural hearing 
losswas 22.1%.  

4. Discussion  
4.1. The Incidence of Lassa Fever Related Hearing Loss 

The incidence of self-reported hearing loss ranged from 12.5% to 30% with a 
mean of 17.6%. The incidence of audiometrically determined sensorineural hear-
ing loss ranged from 13.5% to 29% with a mean of 22.1%. Self-reported hearing 
loss is usually more subjective and cannot characterize hearing loss into senso-
rineural hearing loss, conductive hearing loss and mixed hearing loss. On the 
other hand, air- and bone-conduction pure tone audiometry can be used to cha-
racterize hearing loss in Lassa fever. Whenever possible, pure tone audiometry 
should be used instead of self-reporting for better assessment of hearing loss in 
Lassa fever subjects. The challenge here is the risk of transmission of infection to 
the technician if the audiometry is done early in the course of the illness. Al-
though most of the cohort studies on Lassa fever related hearing loss were in 
Lassa fever endemic region of West Africa, Lassa fever related hearing loss has 
also been reported among patients suffering from imported Lassa fever [17] [18].  

The high incidence of hearing loss as well as the high residual rate of hearing 
loss in those that were followed up makes hearing loss a major challenge in Lassa 
fever patients. The true burden of Lassa fever related hearing loss would be very 
difficult to determine for the following reasons. Audiometric screening for 
hearing loss in Lassa fever patients is not routinely done in most hospitals and 
relying only on self-report is likely to miss out cases of hearing loss. Also, hear-
ing loss can occur even in subjects with subclinical or trivial Lassa virus infec-
tion. Most cases of Lassa virus infection are undiagnosed [3]. This raises the sus-
picion that some of the so called idiopathic hearing loss in Lassa fever endemic 
region might actually have been caused by Lassa virus infection.  

Study by Meulen et al. [22] showed that prevalence of hearing loss was higher 
among rodent consumers than among non-rodent consumers which indirectly 
implicated rat in the Lassa virus transmission to man. Any strategy aimed at 
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combating the challenges of Lassa fever associated hearing loss should also in-
clude a strategy for combating Lassa virus transmission from rat to man. 

There is presently no effective specific treatment for Lassa fever related hear-
ing loss and no progress has been made in this area going by the available litera-
ture. Given the negative physical and psychological impact of hearing loss on the 
affected individual, future studies should try to address this gap in the manage-
ment of Lassa fever patients. Also of importance is primary preventive measures 
aimed at curtailing Lassa virus infection in order to minimize Lassa fever related 
hearing loss, while hearing rehabilitation should be considered in those with sig-
nificant hearing loss.  

4.2. The Natural Course of Hearing Loss in Lassa Fever  

In Lassa fever, improvement in hearing function or resolution of hearing loss 
can occur spontaneously [13]. However, in some of the Lassa fever patients, the 
hearing loss still persists after the acute symptoms of Lassa fever have resolved 
[13]. In the Lassa fever patients with hearing loss that were followed up, the re-
sidual rate of hearing loss was high (64%) [13]. Individual case reports of two 
cases of Lassa fever related sensorineural hearing loss showed that hearing loss 
was still severe in the two cases one year and four years, respectively, after the 
initial diagnosis [9]. More prospective cohort studies are required in this area to 
better understand the natural course of hearing loss in Lassa fever.  

The Limitations of the Study 
One of the limitations of this study is the small number of studies that evaluated 
hearing loss audiometrically. The second limitation is that there was only one 
prospective cohort study in which patients with hearing loss were followed up.  

5. Conclusion 

Hearing loss remains a major challenge in Lassa fever. The fact that hearing loss 
can result from imported Lassa fever makes it a disease of public health impor-
tance and also a disease of global concern. No effective treatment is available for 
Lassa fever related hearing loss and not much has been done in this area. This is 
a very serious gap in the management of Lassa fever related hearing loss which 
should be addressed in future studies. 
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