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INTRODUCTION 

Laser fever is one of the viral haemorrhagic fevers 

associated with significant morbidity and mortality in 

man. Lassa fever results from an infection by Lassa virus 

(LASV) from Mastomys natalensis.
[1,2]

 Most cases of 

Lassa virus infection are asymptomatic or there may be 

mild symptoms.
[2]

 However, mortality is high among 

hospitalized patients 
[1]

 and there is a high incidence of 

hearing loss among those who survived Lassa virus 

infection.
[1]

 For this reason, an ideal antiviral agent for 

Lassa fever should not be ototoxic so as to not to 

increase the incidence of hearing loss in Lassa fever. 

Laboratory confirmation of Lassa fever should be done 

for any suspected case of Lassa fever.
[3,4]

 For adult 

females suffering from Lassa fever, it is important to 

enquire about pregnancy and also to test for pregnancy if 

necessary, as pregnancy has prognostic implication for 

management outcome in Lassa fever, as well as 

therapeutic implication with ribavirin treatment.
[5]

  

 

In Lassa fever, ribavirin is the specific therapeutic agent, 

an important addition to supportive care. It is widely in 

use in West Africa, including Nigeria.
[6]

 Even in 

countries outside West Africa where it is not officially 

approved, ribavirin is the antiviral agent occasionally 

used in Lassa fever. However, it was noted that while 

ribavirin was beneficial to Lassa fever patients with 

elevated aspartate aminotransferase levels, it does not 

appear to be so in Lassa fever patients with reduced 

aspartate aminotransferase levels.
[7]

 A proper randomized 

controlled clinical trial was recommended to re-examine 

the usefulness of ribavirin in Lassa fever. Although, 

Eberhardt et al did an extensive review on the use of 

ribavirin in Lassa fever, we considered it necessary to do 

another systematic review on this problem, a review that 

will not only examine the usefulness of ribavirin, but will 

also examine the adverse effects of ribavirin. This paper 

is aimed at systematically reviewing the usefulness and 

adverse effects of ribavirin in Lassa fever.  

 

MATERIALS AND METHODS 

Search was made for full articles on the treatment of 

Lassa fever with ribavirin, written in English. Electronic 

searches were made using PubMed and Google Scholar 
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ABSTRACT 

In Lassa fever endemic region of West Africa, ribavirin is the only recommended antiviral agent. Although, the 

effectiveness of ribavirin in Lassa fever treatment has been reported, questions have been raised regarding the 

efficacy and safety of ribavirin in Lassa fever patients with reduced aspartate aminotransferase levels. This article 

reviewed the various studies on the use of ribavirin in Lassa fever patients. Internet search was done for full 

articles on studies that evaluated Laser fever patients treated with ribavirin. The case fatality rates in Lassa fever 

were generally less in ribavirin treated patients than in non-ribavirin treated patients. Treatment with ribavirin was 

more effective when given early. Ribavirin had some adverse effects, but ototoxicity was not among the adverse 

effects reported on ribavirin. These retrospective studies did not address the issue of the effectiveness and safety of 

ribavirin in Lassa fever patients with reduced aspartate aminotransferase levels. Further studies are required to 

address the various shortcomings of these retrospective studies. However, randomized clinical trials recommended 

by some authors to address these shortcomings are likely to face some challenges.  
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databases, with the following keyword “ribavirin use in 

Lassa fever.” The search returned 58 and 2230 articles 

respectively. Articles relevant to the scope of the review 

were identified. Their references were also checked for 

additional information. The protocol was published full 

text articles in English in which the sample size was not 

less than ten, and also in which there was laboratory 

confirmation of Lassa fever. All publications between 

2011 and 2021 were considered. Out of all the full text 

articles that were retrieved, seven articles which met the 

inclusion criteria were included in the review. Data from 

those articles were retrieved and systematically 

reviewed. The data obtained were year of study, type of 

study, number of confirmed cases of Lassa fever, 

percentage of patients on ribavirin and the case fatality 

rate.  

 

PHARMACOLOGY OF RIBAVIRIN 

Ribavirin discovered in 1970, is a synthetic analogue of 

guanosine which is a purine nucleoside.
[9]

 Ribavirin is 

available in tablet and capsule forms as well as in 

solutions. Inhalational form is available for children for 

the treatment of respiratory syncytial virus. The 

compound is stable at room temperature but when 

reconstituted for injection or inhalation, it should be 

discarded after 24 hours.
[8]

  

 

Some of the Chemical Properties of Ribavirin:
[8]

 

Chemical name: 1-beta-D-ribofuranosyl-1, 2, 4-triazole-

3-carboxamide 

Molecular formula: C10H13N5O5 

Molecular Weight: 244.2 g/mol 

Formal Charge: 0 

Physical properties: Colorless, odorless, tasteless, 

water-soluble white crystalline powder. 

 

Decomposition: If heated, it decomposes and emits 

nitrogen oxide which is toxic. 

 

The chemical structure of ribavirin is shown in Figure 1. 

 

 
Figure: 1. The chemical structure of ribavirin. 

 

Ribavirin when taken orally is metabolized by the liver 

and eliminated primarily through the kidney. Dose 

adjustment of ribavirin is recommended in renal 

insufficiency.
[5,9]

 while it should be avoided in severe 

renal impairment. Ribavirin triphosphate
 

is an active 

metabolite of ribavirin.
[9,10]

 Ribavirin has a long terminal 

half-life. Its exact mechanism of action is not well 

known, but it is known to inhibit normal viral replication. 

Inhibition of RNA dependent RNA polymerase is one of 

its postulated mechanisms of action.
[9, 10]

 Experimental 

studies have shown ribavirin to be effective against a 

number of RNA viruses as well as a number of DNA 

viruses (e.g., Lassa virus, hepatitis C virus, hepatitis A 

virus, respiratory syncytial virus, foot-and-mouth disease 

virus, West Nile virus and SARS-Cov 1, the aetiological 

agent for severe acute respiratory syndrome).
[5,9,10,11, 12]

 

Its multiple mechanisms of action was thought to 

underlie its broad spectrum anti-viral activity. 

 

The contraindications to the use of ribavirin, precautions, 

drug interactions and laboratory monitoring for patients 

on ribavirin, can be found in the paper by Koren et al.
[9]

 

Although their discussion was in respect of ribavirin use 

in SARS, it also applies to ribavirin use in Lassa fever.  

 

Ribavirin was approved by the United States in 1986, 

and also by Canada, for the treatment of respiratory 

syncytial virus. Canada
[9]

 and the United States also 

approved ribavirin for the treatment of hepatitis C virus 

infection in combination with interferon alfa. In the 

Lassa fever endemic region, including Nigeria, ribavirin 

is approved for the treatment of Lassa fever.
[6]

 It is 

recommended for post-exposure prophylaxis for high 

risk contacts.
[13]

 For the treatment of Lassa fever, the 

details are well outlined in the WHO protocol.
[5]

 

Ribavirin is also used for the treatment of severe acute 

respiratory syndrome (SARS).
[9]

 In 2018 WHO called for 

re-evaluation of ribavirin use in Lassa fever.
[14]

 

 

FINDINGS ON RIBAVIRIN USE IN THE 

TREATMENT OF LASSA FEVER  

The characteristic features of the seven studies that were 

reviewed are provided in Table 1. 

 

Ehichioya et al
[15]

 reported on 25 confirmed cases of 

Lassa fever in which 84% of them received ribavirin. 

The overall case fatality rate was 29%.  

 

In the study by Asogun et al
[16]

 there were 170 Lassa 

fever patients with known outcomes and many of them 

received ribavirin. The overall case fatality rate was 

36%. Late presentation of Lassa fever patients to the 

hospital was one of the challenges they noted. Another 

challenge was that about one-half of the patients who 

died did not have enough time for intervention with 

ribavirin.  

 

Ajayi et al
[17]

 reported the use of ribavirin in ten 

confirmed cases of Lassa fever and ten suspected cases 

of Lassa fever. Among the confirmed cases in which 

70% of them received ribavirin, there was a statistically 

significant difference in the case fatality rate between 

those who received ribavirin and those who did not 

receive ribavirin. The overall case fatality rate was 40%.  
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In the study by Dahmane et al,
[18]

 the case fatality rate 

among the 20 patients who received ribavirin was 40%, 

while the case fatality rate among the 16 patients who 

did not receive ribavirin was 87%. They also reported 

that the case fatality rate was much less when ribavirin 

was started within six days of admission. Some of the 

reasons for not receiving ribavirin were death on arrival 

or shortly after arriving at the hospital.   

 

Buba et al
[19] 

reported on 47 confirmed cases of Lassa 

fever in which the case fatality rate was less in ribavirin-

treated group than in the untreated group. The overall 

case fatality rate was 59.6%. 

 

Okokhere et al
[20] 

studied 291 confirmed Lassa fever 

patients in which all of them received ribavirin. Ribavirin 

was found to be effective. Ribavirin was found to be 

more effective when given within six days from the onset 

of disease. Mortality was higher when ribavirin was 

started after two weeks from onset of illness (20%) than 

when it was started one week from onset of illness (2%).  

 

Abdulkarim et al
[21]

 studied on 57 confirmed cases of 

Lassa fever and reported a very high case fatality rate. 

Late presentation of patients to the hospital was a major 

challenge.  

 

In the studies reviewed, none of the authors reported on 

the adverse effects of ribavirin on their patients.  

 

Table 1: The characteristics of the studies under review.  

 Type of study 
Sex 

Male:female 

Confirmed 

cases (n) 

Ribavirin 

given (%) 

Case fatality rate 

(CFR) 

Ehichioya et 

al, 2012
[15]

 

Retrospective 

study 
15:10 25 84% 29% overall 

Asogun et al, 

2012
[16]

 

Retrospective 

study 
- 170 

Many of 

them 
36% overall 

Ajayi et al, 

2013
[17]

 

Retrospective 

study 
- 10 70% 40% overall 

Dahmane et 

al, 2014
[18]

 

Retrospective 

study 
20:16 36 56% 

61% overall 

40% in treated group 

87% in untreated group 

Buba et al, 

2018
[19]

 

Retrospective 

study 
30:17 47 40.4% 

59.6% overall 31.6% in 

treated group 

78.6% in untreated group 

Okokhere et 

al, 2018
[20]

 

Retrospective 

study 
170:121 291 100% 24% overall 

Abdulkarim et 

al, 2020
[21]

 

Retrospective 

study 
54%:46% 76  54% 

 

Key: Ribavirin given, percentage of patients who 

received ribavirin. 

 

POST-EXPOSURE PROPHYLAXIS  

Iroezindu et al
[22]

 reported on 121 primary contacts of 

Lassa fever made up mainly of hospital staff and medical 

students. Out of these, 20 (16.5%) had high risk exposure 

out of which 18 of them received prophylactic ribavirin 

therapy. No secondary infection occurred among the 

treated and untreated 121 primary contacts. It has been 

previously reported that secondary attack rates in Lassa 

fever are relatively low.
[11]

 For that reason, post-exposure 

prophylaxis has been recommended only for high-risk 

contacts.  

 

The adverse effects of ribavirin noted in the high risk 

contacts on ribavirin in the study by Iroezindu et al were 

fatigue, dizziness, abdominal pain, palpitations, anorexia, 

sleep disturbance, skin rash and headache.
[22]

 In the 

report by Hadi et al, also on post-exposure prophylaxis in 

Lassa fever contacts, similar adverse effects were 

reported in addition to anxiety, depression, diarrhea, 

tremor, nausea and fever.
[13]

 As pointed out by Hadi et al, 

some of the observed symptoms in the Lassa fever 

contacts on post-exposure prophylaxis might be 

psychosomatic symptoms arising from the fear that they 

had contacted Lassa fever. Such fear could result in 

anxiety, palpitations and sleeplessness. 

 

Lassa fever contacts on post-exposure prophylaxis offer 

a very good opportunity for the observation of adverse 

effects that may be solely ascribed to ribavirin. This is 

because of the possibility that the symptoms of Lassa 

fever may overlap with the assumed adverse effects of 

ribavirin in symptomatic Lassa fever patients who are on 

ribavirin.  

 

DISCUSSION  

Findings from the Analysis of the Various Studies 

Reviewed 

From the studies reviewed, case fatality rates were 

generally less in ribavirin treated group than in non-

ribavirin treated group. Ribavirin was more effective 

when given early in the course of the disease, within six 

days of onset of illness. Case fatality rate even in the 

ribavirin-treated group was age dependent, being higher 

in the older age group. There was no evidence that 

ribavirin was ototoxic, although the studies reviewed did 
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not address the issue of adverse effects generally. These 

retrospective studies did not address the issue of the 

effectiveness and safety of ribavirin in Lassa fever 

patients with reduced aspartate aminotransferase levels.  

 

Another important thing noticed in these studies was that 

patients who were unable to receive ribavirin before 

death were likely to find themselves in the non-treatment 

arm of the study, which might introduce bias with the 

possibility of overestimating the effect of treatment with 

ribavirin. This was one of the issues raised by Eberhardt 

et al
[7]

 against these retrospective studies. 

 

WHAT IS KNOWN FROM PREVIOUS REPORTS   

(a) From previous reports, ribavirin was shown to be 

effective in some group of Lassa fever patients
[7]

 The 

present concern is about patients with reduced aspartate 

aminotransferase level, whether the use of ribavirin in 

this class of patient would be deleterious or beneficial.
[7]

 

 

(b) Ribavirin use in man is not new. It is used for the 

treatment of respiratory syncytial virus infection in 

children in which there is both clinical effectiveness and 

tolerability.
[11]

 It is also used in the treatment of hepatitis 

C infection in combination with interferon alfa.
[9]

 There 

has been no report of ototoxicity relating to ribavirin 

when used in those medical conditions. 

 

(c) A proper randomized controlled clinical trial on 

ribavirin in Lassa fever has been advocated to address 

the shortcomings observed in the retrospective studies.
[7]

 

 

CHALLENGES FACING RANDOMIZED 

CONTROLLED CLINICAL TRIAL ON 

RIBAVIRIN 

(a) Randomized clinical trial on Lassa fever is only 

possible in West Africa where Lassa fever is endemic 

with yearly outbreaks.
[5]

 

 

(b) Randomized clinical trial means that Lassa fever 

patients will be randomly assigned to ribavirin treatment 

group and non-ribavirin treatment group. 

 

(c) How easy is it for ethical approval to be obtained for 

such a study in which some patients with such serious 

disease will be denied of ribavirin treatment just for the 

purpose of research?  

 

(d) Even if it is possible to obtain ethical approval for 

such a study, how many patients will be willing to give 

their consent to such a study in which they may be 

denied full treatment for a disease that is associated with 

significant morbidity and mortality as well as 

stigmatization?  

 

CONCLUSION  

Lassa fever has been with us since 1969, and its yearly 

outbreaks in West Africa come with significant 

morbidity and mortality. Despite our very long 

association with Lassa fever and ribavirin, there is yet no 

consensus on ribavirin being a universally accepted 

antiviral agent for Lassa fever. Randomized controlled 

clinical trials had been recommended to address the 

shortcomings of the previous retrospective studies on 

ribavirin, but the randomized clinical trials are likely to 

face some challenges.  
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