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generated proved overwhelming to decision-makers (1). It 
became clear that novel mechanisms to identify, assess, and 
summarize the huge amount of emerging information were nec-
essary (2). Although, these methods and processes need to be 
able to deliver fast answers, they should remain aligned with the 
fundamental principles of evidence-based decision-making (3).

The COVID-19 pandemic has presented an unprecedented 
global challenge, prompting an urgent need for effective ther-
apeutic interventions to mitigate its impact on public health. 
As the scientific community raced to uncover treatments that 
could prevent the infection, alleviate the severity of symptoms, 
and improve patient outcomes, the sheer volume of information 
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In the context described, conventional systematic reviews, 
conducted at a single point in time, quickly became outdated 
as new studies were published every day. To address this 
challenge, the concept of a living systematic review (LSR) has 
emerged, offering a continuous and iterative process of evi-
dence synthesis that allows for real-time incorporation of new 
research findings (4, 5).

In this article we describe the process and present the results 
of an LSR, emphasizing its dynamic evidence synthesis capa-
bilities, conducted by the Pan American Health Organization 
(PAHO) since almost the beginning of the COVID-19 pan-
demic. During that period, we successfully and continuously 
summarized the evidence on COVID-19 therapeutic interven-
tions, providing a reliable resource that reflected the latest 
advancements in COVID-19 research, facilitating informed 
decision-making, and promoting evidence-based practice.

MATERIALS AND METHODS

Search source

We used the COVID-19 Living OVerview of Evidence 
(L·OVE) platform (https://app.iloveevidence.com/covid19) 
to identify studies for inclusion in this review  (6,  7). This 
platform, developed by Epistemonikos Foundation, is a com-
prehensive repository of COVID-19 articles that is maintained 
through searches in more than 40 sources, including electronic 
databases, preprint servers, trial registries, and other resources 
relevant to COVID-19 (7–9). The latest version of the methods, 
the total number of sources screened, and a living flow diagram 
and report of the project are updated regularly on the methods 
page of the L·OVE website (10).

Search strategy

We retrieved all the articles classified as randomized trials 
in the COVID-19 L·OVE platform. The methods used by this 
platform to classify articles are described in the methods page 
of its website (10), which was last checked for this review on 
30 November 2023. The searches covered the period from the 
inception date of each database, and no study design, publica-
tion status, or language restriction was applied (10).

Study selection

In the COVID-19 L·OVE platform, the results of the searches 
in the individual sources are de-duplicated by an algorithm 
that compares unique identifiers (database identification num-
ber, digital object identifier [DOI], trial registry identification 
number), and citation details (author names, journal, year of 
publication, volume, number, pages, article title, and article 
abstract) (7). Two authors independently screened the titles and 
abstracts yielded against the inclusion criteria. We obtained the 
full reports for all titles that appeared to meet the inclusion cri-
teria or required further analysis and then decided about their 
inclusion.

Inclusion criteria

We aimed to find all available randomized controlled trials 
(RCTs) for potential therapeutic pharmacological interventions 

for COVID-19 with study designs that included head-to-head 
comparisons, or control groups with no intervention or a pla-
cebo. Target patient populations included both adults and 
children exposed to or with confirmed or suspected COVID-19. 
We focused on comparative effectiveness studies that provided 
evidence on patient-important outcomes: mortality, invasive 
mechanical ventilation, symptom resolution or improvement, 
infection (prophylaxis studies), hospitalization (studies that 
included patients with non-severe disease), and severe adverse 
events  (11). For studies that assessed thromboprophylactic 
interventions we also assessed venous thromboembolic events 
and major bleeding. For the outcome “hospitalization” we 
included information from studies reporting the number of 
hospitalizations or the number of hospitalizations combined 
with the number of deaths without hospitalization.

Data analysis

We presented all the analysis with relative and absolute effect 
sizes. To assess interventions’ absolute effects, we applied rel-
ative effects to baseline risks (risks with no intervention). We 
extracted mortality and invasive mechanical ventilation base-
line risks from the International Severe Acute Respiratory 
and emerging Infection Consortium (ISARIC) cohort as of 18 
December 2020 (12, 13). For baseline infection risk in exposure 
to COVID-19 we used estimates from a systematic review on 
physical distancing and mask utilization (14), and for adverse 
events and symptom resolution/improvement we used the 
mean risk in the control groups from included RCTs until 18 
December 2020. For venous thromboembolic events and major 
bleeding baseline risk we used the mean risk in the control 
groups from included RCTs until 25  March 2021. For hospi-
talization baseline risk we used the median risk in the control 
groups from included RCTs until 23 December 2021.

For result interpretations and imprecision assessment we 
used a minimally contextualized approach which considers 
whether the 95% confidence interval (CI) includes the null 
effect, or, when the point estimate is close to the null effect, 
whether the 95%  CI lies within the boundaries of small but 
important benefit and harm that corresponds to every outcome 
assessed (15).

Based on the outcome rating exercise performed in the 
World Health Organization (WHO) clinical practice guide-
line for the management of patients with COVID-19 (16) we 
selected the following thresholds to define important benefits 
and harms: mortality, +/– 1%; mechanical ventilation, +/– 2%; 
symptom resolution or improvement, +/– 5%; symptomatic 
infection in exposed individuals, +/– 5%; hospitalization in 
patients with mild recent COVID-19, +/– 1.9%; severe adverse 
events, +/– 3%.

For some interventions when we found significant hetero-
geneity, we performed subgroup analysis considering: 1) risk 
of bias (high/moderate vs low risk of bias); 2)  disease sever-
ity (mild, moderate, severe, or critical); and 3) intervention’s 
characteristics (i.e., different doses or administration schemes). 
When we observed important differences between subgroups, 
we presented individual subgroup’s estimates of effect and cer-
tainty of the evidence assessment.

We used the Cochrane 2.0 tool to assess risk of bias which 
focuses on randomization, allocation concealment, blinding, 
attrition, or other biases relevant to the estimates of effect 
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of the review accordingly. After selecting the new studies to be 
included in the review, we performed meta-analytical pooling, 
when possible, to derive more precise estimates of effect and 
gain additional statistical power. The entire process was con-
ducted on a daily basis, ensuring the review incorporated the 
latest available evidence in real time. By rapidly integrating 
new studies, the team was able to provide the most up-to-date 
estimates of effects, enhancing the precision of results and the 
robustness of the synthesis.

Support to decision-makers

The LSR process was specifically designed to meet the urgent 
demands of decision-makers during the COVID-19 pandemic. 
Overwhelmed by an unprecedented volume of emerging 
information and the proliferation of false claims regarding 
intervention efficacy, decision-makers frequently submitted 
queries seeking reliable, evidence-based answers about whether 
specific interventions were effective. By leveraging the LSR 
framework, we were able to rapidly respond to these queries 
using continuously updated evidence.

RESULTS

The first version of the LSR was published online on 22 
April 2020; it assessed 18 interventions and included 44 stud-
ies, of which only 13 were RCTs (21). Since then the review has 
been updated 48 times, with its latest version available online 
since 30  November 2023 (22). Figure  1 shows the evolution 
over time of the number of studies included in the LSR, inter-
ventions assessed, and interventions with high or moderate 
certainty evidence. This latest version of the review assessed 

(17). We used the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) approach to assess the 
certainty on the body of evidence for every comparison on an 
outcome basis (18). Risk-of-bias judgments were performed 
in parallel by two reviewers or compared against other simi-
lar projects (Drug treatments for covid-19: LSR and network 
meta-analysis; The COVID-NMA initiative) (19, 20). Significant 
discrepancies were discussed until a final decision was reached.

We did not formally assess publication bias; however, it 
remained a constant concern throughout the review process, 
given the unprecedented speed at which studies were being 
conducted and published. The rapid generation of evidence 
created the possibility that some findings, particularly those 
with negative or inconclusive results, were not being made 
publicly available. To mitigate this risk, we employed rigorous 
methods to identify emerging evidence comprehensively. These 
included systematic searches across multiple sources, including 
trial registries and preprint servers, ensuring that we captured 
studies at various stages of dissemination.

We used the MAGIC (Making GRADE the Irresistible Choice) 
authoring and publication platform (https://app.magicapp.
org/) to generate the tables summarizing our findings, and 
developed a website to present the results of the review in a user-
friendly and easy-to-navigate format (https://covid-therapy.
bvsalud.org/).

Living evidence synthesis

The automated notification system available in the COVID-
19 L·OVE platform provided instant notification of articles with 
a high likelihood of being eligible. The authors reviewed them, 
decided upon inclusion, and updated the living web version 

FIGURE 1. Number of studies included in the living systematic review, interventions assessed in randomized controlled trial, and 
interventions with high or moderate certainty evidence over time
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demonstrated reductions in hospitalizations. For severe to 
critical cases, corticosteroids, tocilizumab, baricitinib, and 
other treatments reduced mortality and mechanical ventilation 
requirements. However, some interventions, such as ivermec-
tin, hydroxychloroquine, and convalescent plasma, were found 
to be ineffective or harmful. The effectiveness of mAbs was 
noted to depend on circulating SARS-CoV-2 variants. Figure 3 
provides a summary of these findings, while the complete 
results, including detailed estimates of effects and certainty lev-
els, are available in the latest version of the review (22).

Support to decision-makers

The LSR was a cornerstone of the rapid response program, 
playing a pivotal role in supporting decision-makers during the 
COVID-19 pandemic (23). Its outputs informed the develop-
ment of national and regional guidelines, such as Guidelines for 
the management of patients with severe and critical COVID-19 in the 
Americas (24), Considerations for strengthening the first level of care 
in the management of the COVID-19 pandemic (25), and Guidelines 
for prophylaxis and management of patients with mild and moderate 
COVID-19 in Latin America and the Caribbean (26), which were 
adapted by countries including Argentina, El Salvador, and 
Peru. The living review also addressed specific decision-maker 
queries, such as the efficacy of mAbs and antivirals, 

305 interventions and included 924 RCTs (Figure 2). The results 
of the latest version are available in an interactive format on 
the PAHO COVID-19 therapy portal, at: https://covid-therapy.
bvsalud.org/.

Risk of bias

Results of risk-of-bias assessment for every included study 
are available in the latest publication of the full review (49th 
edition) (22). Overall risk of bias was variable, with some stud-
ies fulfilling high methodological standards but most showing 
important limitations. Consequently, the methodological lim-
itations and small sample sizes, for most of the 305 assessed 
interventions resulted in very low certainty of the evidence, 
which means that their effect remains unknown.

Effects of interventions

The LSR identified several effective interventions for 
COVID-19 prevention and treatment while also highlighting 
those that were ineffective or harmful. For prevention, mono-
clonal antibodies (mAbs) such as casirivimab–imdevimab 
and tixagevimab–cilgavimab significantly reduced the risk of 
infection. In patients with mild to moderate COVID-19, inter-
ventions including nirmatrelvir–ritonavir and various mAbs 

FIGURE 2. Identification of studies included in the living systematic review
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these results, often by weeks or even months. By continuously 
integrating new evidence in real time, our review provided 
early signals regarding the effectiveness or ineffectiveness of 
interventions, addressing the urgent need of decision-makers 
for timely, well-synthesized evidence to guide clinical and pub-
lic health responses in a rapidly evolving pandemic landscape. 
Additionally, unlike other reviews that focused on specific 
interventions or clinical scenarios, our LSR assessed all inter-
ventions investigated in at least one RCT, ensuring a more 
comprehensive evaluation of the evolving evidence base.

The LSR was one of the products developed by the PAHO 
rapid response program (RRP) that was implemented at the 
onset of the pandemic by the clinical management team. The RRP 
supported evidence-informed decision-making and policymak-
ing by providing high-quality research evidence, contextualized 
and targeted to the needs of decision-makers in the Region of the 
Americas and in Member States (27). It was an example of how 
science and innovation were applied in response to COVID-19 
and, although acknowledging the importance of all other ele-
ments of health care, was focused predominantly on clinical 
care, while reflecting the principles of equity and prioritization 
of vulnerable groups. A range of other products were devel-
oped from the evidence generated in the LSR, including but not 
limited to therapeutic and prophylaxis guidelines, additions to 
the essential medicines list, and evidence briefs for policy. The 
publication, printing, and dissemination of these products were 
effective in improving awareness and clinical care of patients 
(28). To further support the timely dissemination and uptake 
of the evidence, the PAHO COVID-19 therapy portal (https://
covid-therapy.bvsalud.org/), a visualization tool for the LSR, 
was developed in 2022.

ensuring that recommendations were both timely and context- 
sensitive. Knowledge translation strategies, including work-
shops, capacity-building sessions, and the dissemination of 
findings through platforms like the PAHO COVID-19 therapy 
portal, facilitated the rapid uptake of evidence. For instance, 
Argentina leveraged the living review to develop evidence 
summaries that guided clinical therapeutic protocols, while El 
Salvador adapted it to design pharmacological guidelines (23).

DISCUSSION

In this article, we elucidate one of PAHO’s responses to an 
unprecedented scenario during the COVID-19 pandemic, in 
which the imperative need for knowledge on effective ther-
apeutic interventions collided with the rapid influx of vast 
amounts of information of varied quality within a remarkably 
short timeframe. We described the method implemented to rap-
idly synthesize the scientific information and summarized our 
most important findings. A complete description of the system-
atic review’s findings is available online (22).

The essence of an LSR lies in its ability to advance alongside 
the evolving body of evidence. Traditional systematic reviews 
are often constrained by the lengthy publication timelines and 
periodic update schedules, which may result in outdated infor-
mation (4, 5). In contrast, our review integrated new findings in 
real time by employing methodological shortcuts, thus saving 
time and supporting a continuous and iterative process.

The findings of our LSR were largely consistent with those 
reported in other systematic reviews and clinical practice 
guidelines, including the WHO living guideline (16). However, 
a key advantage of our approach was its ability to anticipate 

FIGURE 3. Summary of effective interventions identified in the living systematic review
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Es factible presentar evidencia rápida, actualizada y de buena calidad 
durante emergencias de salud: revisión sistemática continua de la OPS de 
305 opciones terapéuticas para la COVID-19

RESUMEN	 Objetivo. Realizar una revisión sistemática continua para ofrecer una síntesis de la evidencia de manera con-
stante y en tiempo real en el contexto de un panorama en rápida evolución conformado por estudios sobre 
posibles intervenciones terapéuticas durante la pandemia de COVID-19.

	 Métodos. La revisión sistemática continua se realizó utilizando la plataforma Living Overview of Evidence para 
la COVID-19, en la cual se recopilan estudios de más de 40 fuentes, incluidas bases de datos electrónicas y 
servidores de prepublicación. En las búsquedas diarias realizadas se encontraron ensayos controlados ale-
atorizados en los que se evaluaban diversas intervenciones farmacológicas para la COVID-19. Se agruparon 
los datos para realizar metanálisis a fin de obtener estimaciones precisas de los efectos y se utilizó el marco 
GRADE para realizar la evaluación de la certeza. El proceso iterativo permitió incorporar de forma continua la 
evidencia nueva y actualizar la revisión con rapidez.

	 Resultados. Como parte de la revisión, actualizada 48 veces desde su presentación inicial en abril del 
2020, se evaluaron 305 intervenciones estudiadas en 924 ensayos controlados aleatorizados. Este proceso 
dinámico permitió al equipo responder con prontitud a las consultas de los responsables de la toma de deci-
siones y ofrecer información fiable sobre la eficacia y la seguridad de las intervenciones. Los resultados de 
la revisión se usaron como apoyo en la elaboración de directrices terapéuticas y brindaron información a los 
responsables de la toma de decisiones, por lo que tuvieron un papel fundamental en la configuración de las 
prácticas clínicas y las estrategias de salud pública durante la pandemia.

	 Conclusiones. El enfoque de revisión sistemática continua permitió demostrar la manera en que la síntesis 
dinámica de evidencia puede satisfacer la demanda en una crisis mundial de salud que evoluciona con rapi-
dez. Al proporcionar a los responsables de la toma de decisiones evidencia oportuna y de alta calidad, el 
proceso subrayó la importancia de integrar las revisiones continuas en las estrategias de preparación frente 
a futuras emergencias de salud pública o en campos en rápida evolución en los que surge con rapidez evi-
dencia nueva.

Palabras clave	 COVID-19; tratamiento farmacológico de COVID-19; revisión sistemática; revisiones sistemáticas como 
asunto; política informada por la evidencia.
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Viabilidade do fornecimento rápido de evidências atualizadas de alta 
qualidade durante emergências de saúde: revisão sistemática viva da OPAS 
de 305 potenciais tratamentos para COVID-19

RESUMO	 Objetivo. Desenvolver uma revisão sistemática viva de estudos para apresentar em tempo real uma síntese 
contínua de evidências em um cenário de rápida evolução das potenciais intervenções terapêuticas durante 
a pandemia de COVID-19.

	 Métodos. Foi realizada uma revisão sistemática utilizando a plataforma COVID-19 Living Overview of Evi-
dence, que agrega estudos de mais de 40 fontes, como bases de dados eletrônicos e servidores de artigos 
pré-impressão. Pesquisas diárias identificaram ensaios clínicos randomizados que avaliaram intervenções 
farmacológicas para a COVID-19. Realizou-se um agrupamento metanalítico para obter estimativas precisas 
de efeito, e o sistema GRADE foi utilizado para avaliar a certeza. O processo iterativo garantiu a integração 
contínua de novas evidências e a rápida atualização da revisão.

	 Resultados. A revisão avaliou 305  intervenções em 924 ensaios clínicos randomizados e incluiu 48 atual-
izações desde seu lançamento, em abril de 2020. Esse processo dinâmico permitiu que a equipe respondesse 
prontamente às consultas dos tomadores de decisão e fornecesse informações confiáveis sobre a efetividade 
e a segurança das intervenções. Os resultados da revisão apoiaram a elaboração de diretrizes terapêuticas e 
guiaram os tomadores de decisão, desempenhando um papel fundamental na definição de práticas clínicas 
e estratégias de saúde pública durante a pandemia.

	 Conclusões. A abordagem de revisão sistemática viva demonstrou que a síntese dinâmica de evidências 
pode atender às demandas de uma crise mundial de saúde em rápida evolução. Ao fornecer aos toma-
dores de decisão evidências oportunas e de alta qualidade, o processo destacou a importância de integrar 
revisões vivas às estratégias de preparação para futuras emergências de saúde pública ou cenários em 
rápida evolução, nos quais novas evidências surgem rapidamente.

Palavras-chave	 COVID-19; tratamento farmacológico da COVID-19; revisão sistemática; revisões sistemáticas como assunto; 
política informada por evidências.
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