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Methods

▪ Eligibility: 

– Randomized trials, controlled trials, cohort and case-control studies comparing ribavirin 
treatment with no ribavirin (e.g. supportive treatment) in patients with confirmed and/or 
suspected Lassa fever

– which reported mortality 

▪ Searches (up to 8 March 2022): 

– Ovid Medline (including PubMed subset), Embase, Web of Science, BIOSIS, WHO 
International Clinical Trials Registry Platform (ITCRP), ClinicalTrials.gov, Pan African 
Clinical Trial Registry (PACTR)

– Keywords “Lassa” and “ribavirin” were searched within Google.com and WHO website 
to retrieve grey literature

– Reference lists of included studies and systematic reviews

▪ Study Selection:

– Two-stage screening (titles/abstracts and full-text articles) by two reviewers 
independently, discrepancies resolved by discussion

▪ Data were extracted by two reviewers independently. Data on subgroups 
were extracted if reported

▪ Risk of bias was assessed using the ROBINS-I tool (Sterne et al. BMJ 2016)









McCormick (1986) and IND 16666

▪ Study IND 16666 (the FDA Investigational New Drug application 
number) is a retrospective audit of clinical studies conducted between 
1977 and 1991, in Sierra Leone, West Africa.

▪ The study dataset includes the data reported by McCormick et al. (NEJM 
1986). It is not possible to separate data that were and were not 
included in the McCormick study.

▪ We digitised data reported in IND 16666 main tables and Appendix D, 
which shows characteristics of patients who died. Some discrepancies 
could not be resolved.

▪ We derived estimates of the effect of ribavirin compared with no 
treatment (overall and according to AST)



McCormick et al. (NEJM 1986) 

Patient characteristics Interventions Note

Phase I

Confirmed Lassa fever 

cases recruited from a 

case-control study and a 

study of oral ribavirin and 

Lassa-convalescent 

plasma 

Case-control study: 

1. No therapy (untreated patient from the 

case-control study; N = 441)

Randomised study: 

1. Oral ribavirin (2g loading dose and 1g in 

divided eight hours for 10 days (N = 39)) 

2. Lassa-convalescent plasma (~ 4mL/kg; 1 

unit) with an immunofluorescent-antibody 

titer ≥ 1:128 within 24 hours of admission 

(N = 31)) 

Pregnant patients were 

not included in the study 

and treated with plasma 

only

Phase II
Confirmed Lassa fever 

cases with AST ≥150 IU/L 

Patients were randomly assigned to: 

1. IV ribavirin (2g loading dose and 1g 

every 6 hours for 4 days. Then reduced 

to 0.5g every 8 hours for another 6 days 

(N = 29)) 

2. IV ribavirin (same regimen as 1) + 

convalescent plasma (1 unit; 300 ml) (N 

= 33)

Pregnant patients with 

AST ≥ 150 IU/L were not 

included in the study and 

treated with plasma only.



Deriving estimates from IND 16666

Treatment group

Control 

(I and X)
II III IV V VI VII VIII IX

Survived 846 475 29 57 29 7 21 5 3

Died 145 119 8 19 5 5 4 4 14

Total 991 594 37 76 34 12 25 9 17

▪ Treatment groups: 
(I) No treatment; (II) IV Ribavirin followed by oral dose; (III) Ribavirin + plasma; (IV) 

Plasma alone; (V) Ribavirin 25-30mg loading dose; (VI) Ribavirin 34mg loading dose; 

(VII) Ribavirin 33mg loading dose followed by ¼ dose; (VIII) Ribavirin 17mg loading dose 

followed by ⅛ dose; (IX) Ribavirin + prostacyclin; (X) Patients for whom no drugs were 

available.



Results from McCormick (1986) and IND 1666

Note

McCormick et al. did not use randomised 

untreated patients as control. They used a 

retrospective untreated comparison group 
with admission AST ≥ 150 IU/L (case-

control study).

McCormick 1986

Overall

AST ≥ 150 IU/L)

AST < 150 IU/L

Controlled Studies

18/101

15/77

3/24

Death/Total

Ribavirin

73/441

33/60

19/273

Death/Total

No ribavirin

Favours ribavirin  Favours no treatment 

10.05 0.1 0.2 0.5 1 2 5 10

1.11 (0.63, 1.95)

0.18 (0.08, 0.39)

1.91 (0.52, 6.98)

Odds ratio (95% CI)



McCormick 1986

Overall

AST ≥ 150 IU/L)

AST < 150 IU/L

IND 16666

Overall (Exhibit III-7)

Logistic regression (Exhibit III-9)

AST ≥ 150 IU/L(Exhibit III-8) 

AST < 150 IU/L(Exhibit III-8) 

18/101

15/77

3/24

159/728

129/488

21/183

Death/Total

Ribavirin

73/441

33/60

19/273

145/991

35/82

13/304

Death/Total

No ribavirin

Favours ribavirin  Favours no treatment 

10.05 0.1 0.2 0.5 1 2 5 10

1.11 (0.63, 1.95)

0.18 (0.08, 0.39)

1.91 (0.52, 6.98)

1.63 (1.27, 2.09)

0.88 (0.81, 0.95)

0.48 (0.30, 0.78)

2.90 (1.42, 5.95)

Odds ratio (95% CI)

Results from McCormick (1986) and IND 1666



Results from cohort studies

Wauguier 2020

Shaffer 2014

Samuels 2020

Price 1988

Orji 2020

Joseph 2019

Ilor 2019

Dahmane 2014

Buba 2018

Asogun 2012

Ajayi 2013

Cohort studies

0.53 (0.14, 2.02)

0.94 (0.36, 2.46)

0.92 (0.19, 4.43)

1.53 (0.30, 7.89)

0.04 (0.00, 0.85)

0.10 (0.01, 1.22)

0.10 (0.04, 0.28)

0.10 (0.02, 0.54)

0.13 (0.03, 0.47)

0.02 (0.00, 0.27)

0.03 (0.00, 1.04)

Death/Total Odds ratio (95% CI)

29/61

44/74

23/38

12/55

4/21

7/43

69/334

8/20

6/19

41/148

1/7

7/11

14/23

5/8

2/13

3/3

2/3

15/21

14/16

22/28

12/12

3/3

Favors ribavirin Favors no treatment

0.01 0.05 0.1 0.2 0.5 1 2 5 10

Death/Total

Ribavirin No ribavirin



Risk of bias assessments

Major issues:

1. Lack of, or limited, control for confounding.

2. Potential for immortal time bias, because some 

individuals may have died before they could be 

treated with ribavirin



Conclusions

▪ It is uncertain whether ribavirin reduces mortality in Lassa fever patients. 

▪ Among the 13 included studies, 11 were rated as at critical and one at 

serious risk of bias. 

– Most of the included studies were not designed to assess the effectiveness of 

ribavirin for Lassa fever, and did not attempt comparative analyses adjusting for 

confounding factors. 

▪ Although ribavirin was associated with lower mortality in specific 

subgroups, including patients with AST ≥150 IU/L and measurable 

viremia, the risk of bias in these studies and the post-hoc nature of the 

analyses limit the credibility of the findings. 

– Albeit equally weak, evidence of harm from ribavirin treatment was observed in 

other patient subgroups, such as patients with AST

▪ Full results, including other subgroup analyses, are in Cheng HY. Emerg

Infect Dis. 2022. doi: 10.3201/eid2808.211787.



Results (4)

.

Suspected cases
Ajayi 2013
Shaffer 2014

Early treatment
McCormick 1986 (AST ≥ 150 IU/L)
McCormick 1986 (Viremia ≥ 103.6 TCID50/mL)
Ilori 2019

Late treatment
McCormick 1986 (AST ≥ 150 IU/L)
McCormick 1986 (Viremia ≥ 103.6 TCID50/mL)
Ilori 2019

Pregnant women
IND 16666

Non-pregnant women
IND 16666

Subgroups

0.06 (0.00, 2.24)
1.13 (0.64, 2.02)

0.06 (0.01, 0.31)
0.05 (0.01, 0.29)
0.07 (0.02, 0.32)

0.27 (0.11, 0.66)
0.24 (0.07, 0.81)
0.13 (0.03, 0.53)

2.06 (0.64, 6.60)

1.12 (0.71, 1.77)

Odds ratio (95% CI)

1/9
41/136

2/25
2/16

15/120

12/52
11/24
38/189

18/46

33/230

Death/Total

Ribavirin

1/1
27/98

11/18
15/20
6/9

22/42
21/27
6/9

5/21

63/485

Death/Total

No ribavirin

Favor ribavirin  Favor no treatment 

0.01 0.05 0.10.2 0.5 1 2 5 10


