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Strengths and limitations of this study

e In the protocol, all stage of study conducted by two reviewers independently and

supervised by athird reviewer.

e This systematic review may produce the first meta-analysis that provides evidence
regarding the safety and effectiveness of favipiravir on COVID-19 patients.

e The small number of studies published in this field when writing a protocol can be one of

the most important limitations.
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Favipiravir for treating novel coronavirus (COVID-19) patients. protocol for a systematic

review and meta-analysis of controlled trials
Abstract

I ntroduction

An outbreak of severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) was reported in
Wuhan, China in mid-December 2019, and declared a pandemic by the World Health
Organization (WHO) on March 11, 2020. Due to the unknown nature of the disease and the lack
of specific drugs, several potential treatments were used for patients. This systematic review and
meta-analysis will evaluate studies of the effects of Favipiravir in COVID-19 pneumonia.

Methods and analysis

We will search éectronic databases including LitCovid hub, PubMed, Scopus, ISI web of
Sciences, Cochrane, and Embase using keywords related to COVID-19 and Favipiravir. We will
search the reference lists of all included studies and reviews. We will also search for clinical trial
registries, such as clinicaltrial.gov for the ongoing clinical trials. Two investigators (MAZ and
SH) will independently screen titles, abstracts, and full-text of included studies based on
digibility criteria. These investigators will also independently extract data and appraise the
quality of studies. All potential discrepancieswill be resolved through consultation with the
third reviewer. Data synthesis will be conducted using the Review Manager software (version
5.3) or CMA (version 2). Statistical heterogeneity will be assessed using a standard 1° test. A
funnel plot, Egger’'s test, and Begg's test will be used for asymmetry to explore possible
publication bias.

Ethicsand dissemination

The findings of this systematic review with proportional meta-analysis will help to identify the
safety and efficacy of Favipiravir for COVID-19 patients. Knowledge gained from this research
will also assist physicians in selecting better treatment options and developing a guidelinein this
field.

PROSPERQO registration number: CRD42020180032
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I ntroduction

An outbreak of severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) was reported in
Wuhan, China in mid-December 2019, and declared a pandemic by the World Health
Organization (WHO) on March 11, 2020 * 2. Novel coronavirus 2019, named COVID-19 by
WHO, characterized by several symptoms including fever, cough, and shortness of breath. This
disease is more severe in men, the elderly, and people with other chronic health conditions, such
as high cardiovascular disease, diabetes, chronic respiratory disease, and hypertension * *. As of
14 April 2020, nearly 2,000,000 people have been diagnosed with COVID-19 and about 120,000
deathsin the world °.

As escalating pandemic of COVID-19 and potential impact on global health preparing effective
therapeutic options is urgently needed °. In addition to other drugs such as lopinavir, ritonavir,
ribavirin, and chloroquine phosphate, which are used to treat this disease, the use of Favirapivir
is also being initiated in many clinical trials " ®. Favipiravir is a purine nucleic acid analog and
virus RNA dependent RNA polymerase (RdRp) inhibitors that sold under the brand name
Avigan, which is an antiviral medication approved in 2014 by Japan Pharmaceuticals and
Medical Devices Agency for the treatment of influenza A virusinfection. It is also being studied
to treat several other viral infections including COVID-19 * .

While the use of Favipiravir drug is being applied for the treatment of COVID-19 patients,
uncertainty remains about its safety and effectiveness. Therefore, we aim to systematically
review the available literature of the application of Favipiravir in COVID-19 patients to examine
the empirical evidence of the effects of this drug for COVID-19 pneumonia. We intend to
provide vigorous evidence for clinical practicein treating COVID-19 patients.

Methods and analysis
Protocol and registration

This protocol has been registered in the PROSPERO International Prospective Register of
Systematic Reviews (CRD42020180032), on 5 February 2020. We have arranged this protocol
following the Preferred Reporting Item for Systematic Review and Meta-analysis (PRISMA-P)
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80  statement (Appendix 1) . Also, this systematic review and meta-analysis will report according
81 to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
82  statement 2.

83  Eligihility criteria

84  All types of clinical trials (study design) that have investigated the safety and efficacy of
85 Favipiravir (intervention) compared with other control groups (comparison) for treatment of
86 patients with confirmed infection with SARS-CoV 2 (population) will be included. There will be
87 no restrictions concerning gender, age, ethnicity, blinding, follow-up, or publication status.
88  Publicationsin English and Farsi will be included. Survival of the patients at the end of treatment
89 and follow up will be the primary outcome, followed by the time and rate of the patient with a
90 negative test for the COVID-19. Additional outcomes will consist of a decreased rate of
91  symptoms, proportion transferred to the ICU, length of stay in the hospital, ICU length of stay,
92 quality of life, and adverse events (outcomes). Articles with unavailable full text in English or
93  Fars languages or whose full text is not accessible will be excluded from the study. Also, studies

94 that have insufficient or incomplete datawill not be incorporated.
95 Information sourcesand search strategy

96  Two independent reviewers (MA-Z and SH) will search electronic databases including PubMed,

97  Scopus, ISI web of Sciences, Cochrane, Embase, LitCovid hub **, and Scientific Information

98  Database ™ using keywords combination (MeSH term and free term), such as "2019 nCoV" OR

99  2019nCoV OR "2019 novel coronavirus' OR COVID-19 OR "new coronavirus' OR "novel
100  coronavirus' OR "SARS CoV-2" OR (Wuhan AND coronavirus) OR "SARS-CoV" OR "2019-
101 nCoV" OR "SARS-CoV-2" and Favipiravir OR Avigan. We will search the reference lists of all
102 included studies, reviews, and clinical trial registries, for an ongoing clinical trial (see Appendix
103 2 for thefinal proposed PubMed search strategy).

104  Studyrecords

105  After importing records to EndNote X7 software and removing duplicate records, two reviewers
106  (SH and DGh) will independently screen titles, abstracts and full-texts of included studies based
107  on predefined digibility criteriato identify studies concerning safety and efficacy of Favipiravir
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108 among patients with COVID-19. A kappa (k) statistic will be used to calculate the extent of
109  inter-observer agreement on the independent inclusion of articles. All potentials discrepancies
110  will beresolved by consultation with athird reviewer (MA-2).

111 Data extraction and data items

112 Two reviewers (SH and DGh) will independently extract data from included studies using a pre-
113 piloted data extraction form. We will pilot this form using at least three examples of included
114  studies, and if there is an agreement above 90%, it will be approved. The data extraction form
115 includes the following items; authors name, year of the publication, study design, study sample,
116  country of origin, mean age of participants, gender, the severity of diseases, comorbidities, type
117  of intervention and dose, control group, follow up, randomization, blinding, allocation
118  concealment, primary and secondary outcomes, and adverse events. All potentials discrepancies

119  will beresolved by consultation with a third reviewer (MA-2).
120  Risk of biasin individual studies

121 Two reviewers (SH and DGh) will independently assess the risk of bias among the included
122 studies. We will assess the risk of bias of the included studies using Cochrane Collaboration
123 criteriaincluding seven items of selection bias (random sequence generation and allocation
124  concealment), performance bias, detection bias, attrition bias, reporting bias, and other bias. Any

125  discrepancies will be resolved by consultation with athird reviewer (MA-Z).
126  Data synthesis

127  Statistical analyses will be carried out using the RevMan software (version 5.3) or CMA (version
128  2). We will conduct analyses employing risk ratios (RR) and mean differences (MD) with 95%
129  confidence intervals for dichotomous continuous data, respectively. Statistical heterogeneity will
130  be tested using Cochran's Q statistic and quantified using the 12 statistic. If possible, we will
131  perform subgroup analyses based on dose, follow up time, level of disease and age group. The
132 Mantel-Haenszel method and the DerSimonian and Laird inverse variance method will be used
133 for dichotomous outcomes and continuous outcomes, respectively. The fix or random-effects
134  model will be used to pool the data based on the level of heterogeneity and the number of studies
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135 in each unit of analyses. A funnel plot, Egger’s test, and Begg's test will be used for asymmetry
136 to explore possible publication bias.

137 Patientsand public involvement

138 Wewill not collect primary data, then, ethical approval will not be required.

139  Ethicsand dissemination

140  The onset of COVID-19 and its subsequent pandemic situation is becoming a substantial global
141 hedlth emergency *°. This systematic review and meta-analysis will be carried out to investigate
142 the world's relevant literature on the safety and effectiveness of Favipiravir in the treatment of
143  COVID-19 patients. Favipiravir, a purine nucleic acid analog, and potent RdRp inhibitor played
144  animportant rolein the treatment of influenza and Ebola in recent years °. Several drugs such as
145  chloroquine, arbidol, remdesivir, and favipiravir are currently undergoing clinical studies to test
146  ther efficacy and safety in the treatment of coronavirus disease 2019 in many countries such as
147 Iran, Japan and China 8. To date, there is no gold standard for the treatment of COVID-19 as
148  evidence is poor '°. The findings of this systematic review and meta-analysis will help to
149  evaluate the potential safety and effectiveness of Favipiravir compared to other drugs. We hope
150  the knowledge gained from this research will also assist physicians in selecting better treatment

151  options and developing a guideline in thisfield.
152
153
154
155
156

157


https://doi.org/10.1101/2020.04.27.20081471
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2020.04.27.20081471; this version posted May 1, 2020. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license .

158  Patient consent for publication: Not applicable

159 Competing interests:. The authors declare that they have no competing interests.

160  Acknowledgements. None

161  Funding: None

162  Contributors: MA-Z designed the review. MA-Z and SH conducted the database searches. SH
163  and DGh screened the included studies, Pilot data extraction form, extracted data, and quality
164  appraisa. MA-Z and SH performed meta-analysis. MA-Z and SH wrote the manuscript draft. All
165  authorsread, revised and approved the final manuscript.

166 References

167 1. Veavan TP, Meyer CG. The COVID-19 epidemic. Trop Med Int Health.
168  2020;25(3):278-80.

169 2. Watkins J. Preventing a covid-19 pandemic. British Medical Journal Publishing Group;
170 2020.

171 3. Novel CPERE. The epidemiological characteristics of an outbreak of 2019 novel
172 coronavirus diseases (COVID-19) in China. Zhonghua liu xing bing xue za zhi= Zhonghua
173 liuxingbingxue zazhi. 2020;41(2):145.

174 4. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et al. Clinical course and risk factors for
175 mortality of adult inpatients with COVID-19 in Wuhan, China: a retrospective cohort study. The
176  Lancet. 2020.

177 5. World Meter. Available at: https://www.worldometers.info/coronavirus/#countries. 2020.
178  [Internet].

179 6. Sohrabi C, Alsafi Z, O’'Nelll N, Khan M, Kerwan A, Al-Jabir A, et al. World Health
180  Organization declares global emergency: A review of the 2019 novel coronavirus (COVID-19).
181  International Journal of Surgery. 2020.

182 7. Zhu R-f, Gao R-l, Robert S-H, Gao Jp, Yang S-g, Zhu C. Systematic Review of the
183  Registered Clinical Trials of Coronavirus Diseases 2019 (COVID-19). medRxiv. 2020.

184 8. Prajapat M, Sarma P, Shekhar N, Avti P, Sinha S, Kaur H, et al. Drug targets for corona
185  virus: A systematic review. Indian journal of pharmacology. 2020;52(1):56.

186 9. Sweiti H, Ekwunife O, Jaschinski T, Lhachimi SK. Repurposed Therapeutic Agents
187  Targeting the Ebola Virus: A Systematic Review. Current Therapeutic Research. 2017;84:10-21.

188 10.  Shiraki K, Daikoku T. Favipiravir, an anti-influenza drug against life-threatening RNA
189  virusinfections. Pharmacology & Therapeutics. 2020:107512.

190 11.  Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, et a. Preferred
191  reporting items for systematic review and meta-analysis protocols (PRISMA-P) 2015 statement.
192  Systematic reviews. 2015;4(1):1.



https://doi.org/10.1101/2020.04.27.20081471
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2020.04.27.20081471; this version posted May 1, 2020. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license .

193 12. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic
194 reviews and meta-analyses. the PRISMA statement. Annals of internal medicine.
195  2009;151(4):264-9.

196 13. Chen Q, Allot A, Lu Z. Keep up with the latest coronavirus research. Nature.
197 2020;579(7798):193.

198 14.  Arab-Zozani M, Pezesnki MZ, Khodayari-Zarnag R, Janati A. Medical overuse in the
199  Iranian healthcare system: a systematic review protocol. BMJ Open. 2018;8(4):e020355.

200 15. GatesB. Responding to Covid-19—a once-in-a-century pandemic? New England Journal
201  of Medicine. 2020.

202 16. DonglL, Hu S, Gao J. Discovering drugs to treat coronavirus disease 2019 (COVID-19).
203  Drug discoveries & therapeutics. 2020;14(1):58-60.

204


https://doi.org/10.1101/2020.04.27.20081471
http://creativecommons.org/licenses/by-nc-nd/4.0/

