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Abstract

Background Pharmacological treatments for COVID-19 remain limited, particularly for severe outcomes. Tenofovir,
an inhibitor of the SARS-CoV-2 RNA-dependent RNA polymerase (RdRp), has been proposed as a therapeutic agent to
reduce hospitalization, intensive care unit (ICU) admissions, and mortality.

Objective To assess the efficacy of tenofovir in COVID-19 patients based on randomized controlled trials (RCTs).

Methods A systematic review of RCTs assessing tenofovir in COVID-19 was conducted. Searches in PubMed/
MEDLINE, Scopus, Cochrane Library, LILACS, SciELO, and COVID-19 LOVE databases were last updated on April
16, 2025. Risk of bias was evaluated using the Cochrane Risk of Bias 2.0 tool. As a meta-analysis was not feasible, a
qualitative analysis was performed. The review protocol was registered in PROSPERO (CRD42023465336).

Results Among 1241 retrieved trials, three met the inclusion criteria. These trials, conducted in 32 hospitals across
Colombia, Spain and Iran included 1048 patients. In the Colombian study, the combination of tenofovir disoproxil/
emtricitabine with colchicine and rosuvastatin was associated with reduced 28-day mortality (risk difference [RD] =
-0.05; 95% Cl: -0.07 to -0.04) and lower need for invasive mechanical ventilation (RD = -0.08; 95% Cl: -0.11 to -0.04).
However, randomization bias and small sample size limit the interpretation of these results. Conversely, the Spanish
study was classified as having a low risk of bias, but found no significant benefit of tenofovir disoproxil/emtricitabine
in reducing 28-day mortality (risk ratio [RR]=1.76; 95% Cl: 0.52 to 5.91) or for the composite outcome of ICU
admission, disease progression, and mortality (RR=0.95; 95% Cl: 0.66 to 1.40). The Iranian study, in turn, demonstrated
that tenofovir alafenamide, when combined with standard treatment, significantly reduced the need for mechanical
ventilation (0.0% vs. 13.3%, p=0.038) and ICU length of stay (3.3 days vs. 14.5 days; p=0.04). However, the presence
of a high risk of bias, with major concerns regarding co-interventions and statistical analyses, precludes a definitive
conclusion regarding these results.

Conclusions This review identified three clinical trials evaluating the efficacy of tenofovir in COVID-19, with
conflicting results. One study suggested a potential benefit in reducing mortality and the need for invasive
mechanical ventilation in mild to moderate cases but methodological limitations, including risk of bias and
small sample size, weaken its conclusions. The second study found no significant impact on mortality or disease
progression. In the third study, no deaths were reported, but he significant reduction in the need for mechanical
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ventilation and ICU length of stay is extremely limited due to the high risk of bias. Given these inconsistencies and the
limitations of available evidence, tenofovir cannot be recommended for COVID-19 treatment.
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Background

Worldwide, 777,3 million cases of COVID-19 have been
recorded, with more than 7 million deaths by early Feb-
ruary 2025 [1]. Despite significant advances in vacci-
nation and supportive care, effective pharmacological
treatments for COVID-19 remain limited, particularly
for severe cases [2, 3]. Current therapeutic strategies rely
primarily on antivirals, corticosteroids, immunosuppres-
sants, and anticoagulants, but their effectiveness varies,
and new therapeutic options are still needed [4-6].

Among the available antivirals, molnupiravir, nirma-
trelvir-ritonavir, and remdesivir have been recommended
for the treatment of COVID-19 [7]. While remdesivir is
recommended for hospitalized patients without oxygen
requirements but at risk of progression, severe cases
may require dexamethasone, immunosuppressants,
and anticoagulation — primarily with low-molecular-
weight heparin due to the high risk of thromboembolic
complications [8, 9]. However, these treatments have
limitations, reinforcing the need to explore additional
therapeutic alternatives, especially for patients with
severe disease [10, 11].

In this aspect, drug repositioning has emerged as a
promising strategy for identifying effective treatments
for COVID-19. By repurposing existing medications, this
approach reduces development costs, shortens regula-
tory timelines, and accelerates clinical implementation
[12-14]. Over the years, drug repurposing has success-
fully expanded treatment options for various conditions
[15-20], and it has been extensively explored in the
context of COVID-19 [21-23]. While some repurposed
drugs, such as chloroquine, hydroxychloroquine, iver-
mectin, and nitazoxanide, failed to demonstrate clinical
efficacy in meta-analyses of randomized trials [24—27],
numerous other drugs remain under investigation [22,
23, 28-30]. Among these candidates, antiretrovirals dem-
onstrate high potential for inhibiting the replication pro-
cess, in addition to accelerating the natural clearance of
SARS-CoV-2 [31-36].

Among the antiretrovirals, tenofovir was identified as
an inhibitor of the RdRp (RNA-dependent RNA poly-
merase) of SARS-CoV-2 [32, 33]. Observational stud-
ies suggest that tenofovir may reduce hospitalization
rates, intensive care unit admissions and mortality from
COVID-19 [37-39]. However, conflicting evidence exists,
with some studies indicating that tenofovir does not
significantly impact viral replication or disease progres-
sion [22, 40]. Therefore, the real role of tenofovir in the

clinical evolution of COVID-19 remains uncertain and
needs to be better understood.

Given these inconsistencies, a systematic review of ran-
domized controlled trials (RCTs) is necessary to clarify
the clinical role of tenofovir in COVID-19. This review
aims to synthesize the available evidence and assess
whether tenofovir confers clinical benefits for patients
with severe COVID-19.

Methods

Study design

This is a systematic review that involves searching for
randomised controlled clinical trials to assess the effi-
cacy of the drug of interest. The search, selection, data
extraction and analysis of results were performed follow-
ing the recommendations of the Cochrane Handbook for
Systematic Reviews of Interventions (version 6.2) [41]
and described by the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) standard
[42]. The review protocol was registered in PROSPERO
(CRD42023465336).

Search strategy
The search strategy was guided by the PICOS tool [43]
(Table 1).

Studies investigating the efficacy of tenofovir on the
clinical evolution of patients with COVID-19 were
searched from six electronic databases: MEDLINE, Sco-
pus, Cochrane Library, LILACS, SciELO, and Coro-
navirus Disease 2019 Living Overview of the Evidence
(COVID-19 L.OVE). The descriptors “tenofovir” and
“COVID-19’ as well as their related terms, were defined
according to the Medical Subject Heading (MeSH), being
combined using the Boolean operator “AND” and “OR”.
Details about the adaptation of search strategies accord-
ing to the different electronic databases are presented in
the Supplementary Material S1.

Searches were conducted without restrictions regard-
ing language, publication date or geographic region. The
last search was conducted on April 16, 2025.

Eligibility criteria

Randomized controlled clinical trials that used tenofo-
vir as monotherapy or in combination for patients with
a confirmed diagnosis of COVID-19 were included,
regardless of the specific healthcare setting in which
they were treated. Review articles, notes, emails, editori-
als, letters, papers presented at scientific meetings, and
studies with unavailable access were excluded. In cases
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Table 1 Acronym PICOS
Acronym
p Population (adult patients— 18 years or older— with
laboratory-confirmed diagnosis of COVID-19, with or
without HIV infection)
Intervention (oral administration of tenofovir disoproxil
fumarate or tenofovir alafenamide as monotherapy or
in combination with other drugs)

C Control (placebo administration or no exposure to
tenofovir)

@) Outcome (primary outcome: mortality from COVID-19/
secondary outcomes: admission to the intensive care
unit, mechanical ventilation support and length of stay)

S Study (randomized controlled clinical trial)

Definition

where the original text was not available, the correspond-
ing author was contacted via email up to 3 times, and
studies that were not available after the last contact were
excluded. Additionally, the following exclusion criteria
were considered: (i) inconclusive COVID-19 diagnosis;
(if) COVID-19 diagnosis based only on the symptomatic
(clinical) pattern; (iii) patients with COVID-19 and con-
comitant infection with other respiratory pathogen(s);
(iv) lack of specific information about the study popula-
tion and its outcomes.

Studies selection

The results of searches in electronic databases were com-
piled at the Rayyan Qatar Computing Research Institute
[44]. The search and selection of studies were conducted
by two independent researchers (TLSS and VMRG),
according to the established inclusion and exclusion cri-
teria. Initially, a preliminary reading of the title, abstract
and keywords was performed to identify and pre-select
the studies of interest. The pre-selected studies were then
subjected to a complete reading to analyze their adequacy
to the inclusion criteria. Additionally, the reference lists
of the selected studies were screened to identify poten-
tial clinical trials for review. Discrepancies regarding the
selection process were resolved by a third researcher.

Risk of bias
The risk of bias analysis was performed independently by
two reviewers using the Risk of Bias 2 (RoB 2) tool devel-
oped by Cochrane for the analysis of randomized trials
[45]. Discrepancies were resolved between reviewers by
discussion.

Data extraction

The selected articles were subjected to an analytical read-
ing to identify and extract the variables of interest: ref-
erence (first author; year of publication)/study design
(methods; location; inclusion and exclusion criteria)/
characteristics of study participants (age; sex; number
of participants)/outcomes associated with the severity
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of COVID-19 (mortality; admission to the intensive care
unit; mechanical ventilation support; length of stay).

Results

Search results

Initially, 1241 studies were retrieved by searching the six
electronic databases. After excluding 313 duplicates, 928
titles and abstracts were screened. Finally, eight records
were assessed for eligibility, of which four were excluded
for involving patients without a confirmed diagnosis of
COVID-19 [46-49], and one was excluded because lack-
ing outcomes of interest [35, 50]. Therefore, three ran-
domized clinical trials were eligible for inclusion in this
systematic review (Fig. 1). No additional articles were
retrieved from the reference lists of the included studies
or via other methods.

Notably, the limited number of randomized clinical tri-
als included in the systematic review, as well as the sub-
stantial heterogeneity identified among them, precluded
the use of statistical methods for quantitative data syn-
thesis, rendering a meta-analysis unfeasible. Therefore, a
qualitative analysis was conducted, with a critical synthe-
sis of the available evidence.

Study and patients characteristics

The selected clinical trials were developed in Colombia,
Spain and Iran and published in 2022, 2023 and 2024,
respectively [51-53]. Patient recruitment took place in
32 hospitals. Although the Colombian and Iranian trials
included only hospitalized patients, the Spanish trial was
conducted predominantly with hospitalized individuals
(n=344), but also included a small number of partici-
pants from outpatient settings (#=7) and long-term care
facilities (n=4) [52]. In the Colombian and Spanish tri-
als, tenofovir disoproxil was administered in a combined
antiretroviral regimen with emtricitabine. The dosage of
tenofovir disoproxil ranged from 200 mg to 300 mg per
day (oral route) for 10 to 14 days, and patients were mon-
itored until discharge or death. In the Iranian trial, teno-
fovir alafenamide was administered at a dose of 25 mg/
day (oral route) for seven days, and patients were fol-
lowed until the completion of treatment. The main stud-
ies characteristics are described in Table 2.

A total of 1048 patients with confirmed COVID-19
were included, with a predominance of male and notable
differences in age to the intervention groups: mean of
53.6 years in the tenofovir disoproxil/emtricitabine + col-
chicine + rosuvastatin arm versus 56.6 years in the tenofo-
vir disoproxil/emtricitabine arm of the Colombian study
[51, 52], median of 68.0 years in the Spanish study [52]
and mean of 61.3 years in the Iranian study [53]. The pre-
existing comorbidities that stood out most in the three
studies were diabetes and hypertension [51-53], while
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Identification of studies via databases and registers
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Identification of studies via other methods

Records identified through database searching
® PubMed MEDLINE (n=~156) Records removed . -
e , " Reconds identified from:
8 ® Scopus (n=829) ® Duplicate studics removed (n=313) © Website (n=0)
~ S s ebsite
E ® Cochmne Library (n—38) — * o Studies marked as incligible by P m‘“" 15 (n=0)
\ panizations )
S ® Lilacs (n=41) automated tools (=) pt (,“z“ »a searching (n=0)
. oa searching (n=
g ® SCiELO (n=1) ® Other reasons (n=0) -
=z © COVID-19 L.OVE (n=176)
Total (n=1241)
Records excluded (n-914) +
o Abhstracts of scientific events (n=13)
* Books (n=7)
- Recoeds screcned . I.cltch to the editor (n=76) X Reports sought for retrieval
= (n-928) = o Guadelines and protocols (n=13) {n=0)
§ ® Reviews (n=247)
- o Case reports (n=170)
” 2
® Prechimical studies (n=104)
® Observational studies (n=243)
® Clinical tnals unrelated to the topic of interest (n=15)
o Noo-randomized clinical trial (n=6)
Records sought tor retrieval
& = Records not retrieved (n=6) %
(n=14)
= .
§ Reports assessed for eligibility
B {n=0)
=
—
Records excluded (n=5): .
Records assessed for eligibility * Absence of outconws ol interest (n=1)
(o=§) o Patients without a confinned diagnosis of covid-19
(n=4)
— l
-
- i s
= Studies included in the review (n=3)
F ® Qualitative amalysis (n=3)

Fig. 1 Representative flowchart of the search process for identifying and selecting studies for the systematic review (Adapted from the Preferred Re-
porting Items for Systematic Review and Meta-Analyses - PRISMA flowchart model). Source: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC,
Mulrow CD et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ. 2021 doi: https://doi.org/10.1136/bmj.n71

obesity was more frequent in the studies conducted in
Colombia and Spain [51, 52] (Table 3).

Risk of bias

The study developed by Montejano et al. (2023) [52] was
classified as having a low risk of bias, whereas concerns
were identified in the study developed by Gaitdn-Duarte
et al. (2022) [51], especially regarding the randomization
process (Supplementary Material S2). Baseline imbal-
ances between intervention groups contributed to poten-
tial bias, and the open-label design led to a considerable
rate of non-adherence (18.0-25.0%), increasing the risk
of performance bias [51]. The study by Pouri et al. (2024),
in turn, demonstrated a high risk of bias due to the lack
of description of co-interventions administered during
patient follow-up and the absence of a predefined statisti-
cal analysis plan for outcome assessment [53].

Efficacy results
The trials yielded conflicting results regarding the efficacy
of tenofovir in COVID-19 treatment. The Colombian

clinical trial [51], demonstrate that the combination of
tenofovir disoproxil/emtricitabine when associated with
colchicine and rosuvastatin was effective in reducing
28-day mortality (hazard ratio [HR]=0.53; 95% CI: 0.29
to 0.96). This treatment was able to reduce mortality in
28 days, in cases of mild to moderate COVID-19 (RD =
-0.05; 95% CI: -0.07 to —0.04). Furthermore, there was
a lower need for invasive mechanical ventilation when
compared to the control group (RD = -0.08; 95% CI:
-0.11 to -0.04). However, the authors reported that teno-
fovir disoproxil/emtricitabine alone did not demonstrate
a significant impact on the evaluated outcomes (Table 3).
It is noted that patients allocated to the tenofovir diso-
proxi/emtricitabine treatment group presented impor-
tant differences when compared to patients treated with
tenofovir  disoproxil/emtricitabine + colchicine + rosu-
vastatin. In this case, even when considering the analy-
ses adjusted for age, sex and severity of pneumonia, it
was not possible to observe efficacy for treatment with
tenofovir disoproxi/emtricitabine (HR: 0.605; 95% CI:
0.343 to 1.065). Additionally, no adjustments were made
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for pre-existing comorbidities, and patients allocated to
this group had a greater number of comorbidities such as
cardiovascular disease (5.6%), diabetes mellitus (13.1%),
chronic respiratory disease (5.6%) and cancer (5.6%).

Conversely, the Spanish clinical trial did not demon-
strate efficacy for tenofovir disoproxil/emtricitabine in
reducing 28-day mortality (risk ratio [RR]=1.76; 95%
CI: 0.52 to 5.91) or for the composite outcome of inten-
sive care unit admission, disease progression, and 28-day
mortality (RR=0.95; 95% CI: 0.66 to 1.40) (Table 3). In
this study, the randomization process was stratified by
age group, duration of symptoms and hospital site, ensur-
ing a balanced distribution of patient characteristics
across groups. However, the absence of adjusted mod-
els limited the analytical power in evaluating efficacy
outcomes.

The Iranian clinical trial [53], aimed at evaluating teno-
fovir alafenamide in combination with standard treat-
ment (remdesivir and corticosteroids), demonstrated a
significant reduction in the need for mechanical ventila-
tion (0.0% vs. 13.3%, p=0.038) and in ICU length of stay
(3.3 days vs. 14.5 days; p=0.04). However, critical aspects
regarding the study’s methodology limit this finding,
given that the co-interventions that could have artificially
favored the intervention group were not accounted for,
and adjustments for potential confounding factors were
not performed.

Regarding the safety assessment, the Colombian and
Spanish [51, 52] studies demonstrated the occurrence of
adverse events among patients allocated to the interven-
tion groups. In the Colombian study [51], non-serious
adverse events were more frequent and included gastro-
intestinal manifestations (n=288), hepatic manifestations
with elevated transaminases, alkaline phosphatase, and
bilirubin levels (n=67), as well as nonspecific conditions
such as asthenia, cramps, and diaphoresis (n=23). Seri-
ous adverse events were less common, with one case of
generalized rash reported in the tenofovir disoproxil/
emtricitabine group, one case of severe diarrhea in the
tenofovir disoproxil/emtricitabine group associated with
colchicine and rosuvastatin, and another case of severe
diarrhea in the colchicine and rosuvastatin group. In the
Spanish study [52], the most common adverse events
among patients taking tenofovir disoproxil/emtric-
itabine were hyperglycemia (n=7), elevated transami-
nases (n=5), diarrhea (n=7), and constipation (n=4).
Additionally, seven patients experienced serious adverse
events. In the Iranian study [53], no serious adverse
events or outcomes related to tenofovir alafenamide tox-
icity were reported during the follow-up period. How-
ever, the small sample size hinders the detection of less
frequent adverse events.
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Discussion

The systematic literature search revealed conflicting evi-
dence regarding the efficacy of tenofovir in the clinical
outcomes of COVID-19. Only three randomized clini-
cal trials were retrieved, and their divergent findings on
mortality, ICU admission, mechanical ventilation, and
hospital length of stay make it difficult to draw definitive
conclusions.

The Colombian trial [51] demonstrated a significant
reduction in adverse clinical outcomes with the combi-
nation of tenofovir disoproxil/emtricitabine + colchi-
cine + rosuvastatin compared to the control. However,
this study presented concerns regarding the risk of bias,
as the intervention groups exhibited imbalances in base-
line characteristics such as age, sex, and comorbidities.
While adjustments for age, sex, and pneumonia severity
were made, further analyses incorporating pre-existing
comorbidities are essential to strengthen the interpre-
tation of efficacy results. Additionally, non-adherence
rates of 18.0-25.0% were observed, which could have
influenced the study outcomes. In this regard, the per-
ception that the drug is no longer necessary due to an
improvement in the clinical condition, as well as the
perception that the drug has no effect or that it causes
adverse events, are crucial factors for non-adherence
among participants in clinical trials, which can com-
promise the efficacy results regarding the treatments
under analysis [54]. Another important aspect concerns
the sample size (n=633), since the previously calculated
ideal sample (n=816) could not be achieved due to high
refusal rate (33.0%) and exclusion of patients on chronic
statins (38.0%). This specific condition may have resulted
in imprecise estimates, with wide 95% confidence inter-
vals [54—56]. Taken together, these described limitations
raise concerns about the potential overestimation of the
reported benefits and highlight the need for cautious
interpretation.

In addition, it is noted that the observed efficacy in
the Colombian study for tenofovir disoproxil/emtric-
itabine + colchicine + rosuvastatin, but not for tenofovir
disoproxil/emtricitabine alone, reinforces the importance
of careful interpretation [51]. More recent evidence
indicates that neither colchicine nor statins have dem-
onstrated significant clinical benefits in COVID-19 [57,
58]. Therefore, it is not possible to clearly attribute the
effect to tenofovir, and other factors, such as method-
ological biases and differences in patient characteristics,
may have influenced the results. Finally, it should be con-
sidered that the clinical trial in question was conducted
with funding from pharmaceutical industries, which may
introduce potential conflicts of interest. While industry
funding does not necessarily compromise the integrity of
a study, it is essential to critically assess aspects such as
study design, data analysis, and interpretation of results
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to ensure transparency and minimize biases. Indepen-
dent replication of findings in studies without industry
sponsorship would be valuable in strengthening the evi-
dence regarding the efficacy of tenofovir in COVID-19
treatment [59].

In contrast, the Spanish study [51, 52] had a lower
risk of bias and did not demonstrate a significant effect
of tenofovir disoproxil/emtricitabine on the outcomes
of interest. The results were imprecise, with wide con-
fidence intervals, which may be attributed to a small
sample size (n=355), making the study underpowered.
The low overall mortality (3.1%) further limited statistical
power, as over 5,000 patients per group would be needed
to detect a significant reduction in mortality. Addition-
ally, the study’s initial sample size calculation assumed a
20% mortality rate and a 30% risk reduction, which may
have led to an overestimation of the expected effect. The
4.8% (n=17) loss to follow-up could also have influenced
the final analysis [52]. Moreover, the absence of adjusted
analyses in this study may reduce the certainty of the
reported results. Given these limitations, the findings
remain inconclusive, aligning with previous discussions
on statistical power in clinical trials [59, 60].

The Iranian study [53], whose results indicated a signifi-
cant reduction in the need for mechanical ventilation and
ICU length of stay with the use of tenofovir alafenamide,
demonstrated a high risk of bias. The absence of descrip-
tion of co-interventions and of a predefined statistical
analysis plan substantially limits the interpretation and
generalizability of the findings. Consequently, the lack
of data regarding co-interventions raises uncertainties
about the true attribution of the outcomes to the inter-
vention under analysis, given that these results may be
associated with other concomitant clinical decisions that
could be influenced by awareness of the assigned study
group by healthcare personal. Furthermore, the absence
of a predefined specification of the statistical analyses to
be applied to the primary outcomes expands the possibil-
ity of eligibility of analyses, with preferential presentation
of the most favorable results, thus representing a poten-
tial selective reporting bias. The small number of partici-
pants (# =60) in the Iranian study reflects a low statistical
power, which limits the ability to detect true differences
between groups, increases the risk of type II errors, and
compromises the precision of effect estimates, potentially
leading to overestimation of results [61, 62]. The absence
of prior sample size calculation and the lack of adjusted
analyses for potential confounding factors also contrib-
ute to the statistical fragility of the findings, preventing
assertive definition regarding the efficacy of tenofovir in
modulating the outcomes under analysis. In this regard,
although this clinical trial presented promising results, a
conservative interpretation is warranted.
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In general, although tenofovir based regimens are gen-
erally associated with an acceptable safety profile in the
clinical practice, the trials included in this review did not
demonstrate meaningful clinical benefit in the context
of COVID-19. The available safety data were not suffi-
ciently detailed or harmonized across studies to allow a
comprehensive risk-benefit analysis. Therefore, given the
absence of demonstrated efficacy and the potential for
adverse events, even if infrequent, there is currently no
evidence-based justification to recommend tenofovir for
COVID-19 treatment.

In addition, it is noted that tenofovir is a drug used in
the treatment of people living with HIV, and the inclusion
of HIV-positive patients in studies can act as a confound-
ing factor in the results. While the Spanish study clearly
states that HIV-positive patients would be excluded [52],
the other studies do not mention this criterion and do not
provide information on the patients’” HIV status in the
demographic data [51, 53], which could contribute to het-
erogeneity between studies. It should also be emphasized
that among the studies included in this review, important
differences were identified regarding the clinical treat-
ment settings of the patients. While the Colombian and
Iranian trials exclusively enrolled hospitalized patients,
the Spanish trial, although predominantly conducted in
hospital settings (n =344), also included patients treated
in outpatient clinics (n=7) and long-term care facilities
(n=4). This contextual variability is relevant, as clinical
outcomes such as mortality and the need for mechanical
ventilation may be significantly influenced by the treat-
ment setting. Evidence shows that hospitalized patients
with COVID-19 tend to present with higher severity and,
consequently, a greater risk of adverse outcomes when
compared to those treated in outpatient or residential
settings, particularly among older adults and those with
chronic conditions such as hypertension, diabetes, or
cardiovascular disease [63—65].

According to current World Health Organization
guidelines [6], standard therapy for hospitalized patients
includes antivirals such as remdesivir for those who do
not require mechanical ventilation, corticosteroids such
as dexamethasone, immunomodulators such as barici-
tinib or tocilizumab, and anticoagulation—particularly
with low molecular weight heparin—for patients at risk
of thromboembolic events. In the case of outpatients
with mild to moderate COVID-19 who are at increased
risk of progression to severe disease, the use of oral anti-
virals such as nirmatrelvir/ritonavir is recommended,
and, in selected cases, molnupiravir. Additionally, rem-
desivir may also be administered intravenously in specific
cases where hospitalization is not required. These recom-
mendations are based on high-certainty evidence derived
from randomized clinical trials with substantial method-
ological robustness [6].
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In this context, it is evident that tenofovir is not
included among the therapeutic options recommended
for the treatment of COVID-19, whether in outpatient
or inpatient settings, due to the lack of consistent scien-
tific evidence supporting its efficacy in the clinical man-
agement of the disease. Thus, the limited and conflicting
evidence available on tenofovir, including the findings
synthesized in our review, does not support its inclu-
sion in treatment protocols. This reinforces our cau-
tious conclusion that tenofovir cannot be recommended
for the treatment of COVID-19, particularly consider-
ing the availability of more well-established therapeutic
alternatives.

At the time of this review, no other systematic reviews
had been identified that focused on randomized clini-
cal trials investigating tenofovir’s impact on COVID-19
outcomes. However, systematic reviews and meta-anal-
yses of observational studies have suggested a potential
association between tenofovir use and reduced COVID-
19 complications [66, 67]. Nevertheless, observational
studies are inherently prone to biases, such as confound-
ing and selection bias, which can limit the reliability of
their findings. Given these methodological constraints,
randomized controlled trials remain essential to estab-
lish a causal relationship between tenofovir use and
clinical outcomes in COVID-19 patients. However, given
the current stage of the pandemic and the availability of
more established treatments, conducting new random-
ized clinical trials on tenofovir for COVID-19 is unlikely.

This systematic review has some limitations. The inclu-
sion of only three studies reflects the scarcity of random-
ized clinical trials on this topic. In addition, only one
clinical trial adjusted the analysis to the level for COVID-
19 severity [51], which is a crucial factor in treatment
response interpretation. Another relevant condition that
may have influenced the results found is the absence of
analyses of tenofovir as monotherapy since the three clin-
ical trials evaluated tenofovir in combination with other
drugs. Despite these constraints, the rigorous method-
ology employed in this review enhances its reliability by
minimizing bias through systematic literature selection,
data extraction, and analysis. Furthermore, this review
provides a clear framework for assessing study quality,
strengthening the overall evidence base and identifying
gaps for future research.

Conclusions

This systematic review does not provide sufficient evi-
dence to support the use of tenofovir for the treatment
of COVID-19 patients. The limited number of random-
ized clinical trials, their methodological constraints, and
potential biases prevent definitive conclusions regarding
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its efficacy. Although some observational studies have
suggested an association between tenofovir use and
reduced COVID-19 complications, their inherent limita-
tions make it impossible to establish a causal relationship.
Given the current stage of the pandemic and the avail-
ability of more established treatments, conducting new
randomized clinical trials on tenofovir for COVID-19 is
unlikely. Therefore, based on the inconclusive evidence
synthesized in this review and considering the current
COVID-19 treatment guidelines, tenofovir should not be
recommended for the management of the disease.
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