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Attempts to find effective treatments for
coronavirus disease 2019 (COVID-19)
have dominated human medicine in the
last 3 years. The pandemic has swept
across the entire world and pharmaco-
logical tools to both prevent and treat
its health consequences were swiftly
seen to be limited. In parallel, the spread
of the pandemic and the unavoidable,
high degree of public concern have gen-
erated several expectations in the lay
public, in many cases without reliable
support in an otherwise huge and proba-
bly excessive literature on COVID-19 [1,
2]. Among these is the potential role of
micronutrients in disease therapy (and
prevention), particularly zinc and sele-
nium, and vitamins D and C [2, 3]. For
these micronutrients, and in particular
zinc, it was hypothesized that either a nu-
tritional deficiency of the mineral fa-
vored the risk of infection and of
developing a serious form of the disease

or that “pharmacological” high doses of
the element would counteract disease
progression. These hypotheses are de-
rived from observational human studies
[3–5] and animal and laboratory data
suggesting a role for these elements in
counteracting COVID-19 [3, 6, 7].
Unfortunately, neither of these lines of

evidence can be claimed as sufficient to
justify the use of a micronutrient in clini-
cal practice, since direct experimental data
in humans are an essential requisite. In
particular, the substantial limitations of
observational human studies, such as ex-
posure and outcome misclassification,
particularly unmeasured confounding,
may outweigh any interesting suggestions
from these studies and lead to unsubstan-
tiated expectations. For instance, it is con-
ceivable that individuals with poor
nutritional status may undergo a higher
risk of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infection
and of severe COVID-19 complications,
but the actual nutrient (or combination
of nutrients) responsible for increased
susceptibility to more adverse disease
endpoints is difficult to determine from
the many potential candidates. In addi-
tion, the relevance of laboratory and ani-
mal models is unclear for humans, often
being based on short-term experiments
using high levels of micronutrients such
as zinc when measuring immune re-
sponse or virulence of a pathogen [3, 6].

Given these uncertainties, there is a
strong argument for studies that can pro-
vide convincing evidence on the efficacy
(and safety) of any COVID-19 treatment
with micronutrients (ie, well-designed
randomized controlled trials [RCTs]).
Unfortunately, specifically for zinc, such
studies have generally been lacking so
far, and in addition, almost all the 77 tri-
als registered in ClinicalTrials.gov (as of
14 October 2022) for COVID-19 encom-
passing as active intervention the admin-
istration of high doses of intravenous or
oral zinc in different chemical forms
(zinc chloride, gluconate, and sulfate)
have a number of limitations [3, 4].
They generally include nonrandom allo-
cation to study arms and interventions,
nonblinded design by both participants
and investigators, selective or partial re-
porting of the endpoints, and the addi-
tion of other potentially active drugs
and substances, thus precluding an inde-
pendent assessment of zinc efficacy and
safety. Finally, most of these trials have
still not been completed or provided final
results.
For these reasons, the well-designed

and executed study published in this is-
sue of Clinical Infectious Diseases by
Abdallah et al [8] represents an impor-
tant methodological advancement. This
carefully designed trial with recruitment
of a much larger population compared
with the few previous trials was therefore
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able to achieve a considerably higher stat-
istical precision of the effect estimates, in
addition to performing a careful ran-
domization of the participants and
blinding of both study subjects and in-
vestigators. The authors enrolled a final
population of 470 newly diagnosed pa-
tients and tested the effects of a large
dose of zinc (50 mg/day, given in 2
doses) on 2 major COVID-19 endpoints,
intensive care unit (ICU) admission
and death, alongside additional clinical
endpoints. The results indicated a benefit
comparable to a risk ratio of 0.43 for ICU
admissions and 0.68 for short-term mor-
tality in the zinc-supplemented group,
with additional benefits on hospital stay
length and, in outpatients, symptom du-
ration. Although these estimates were
statistically rather imprecise, they indi-
cated a beneficial effect of the interven-
tion with dietary zinc on COVID-19
clinical course in patients meeting the in-
clusion criteria for this trial—that is,
those not admitted to the ICU and hav-
ing had a symptom onset of 7 days or
less. Such beneficial effects were higher
in patients with a very short disease dura-
tion, in men, in patients with comorbid-
ity or needing oxygen support, and
particularly in older subjects and inpa-
tients. A possible role of the vaccination
status and of baseline zinc status as effect
modifiers of the intervention was not
tested in the trial.

The observation of such beneficial ef-
fects of the intervention on key
COVID-19 endpoints is also of impor-
tance since it indicates the feasibility of
the oral route for zinc administration in
disease therapy, a finding that is advanta-
geous in term of efficacy when compared
with the alternative, more cumbersome
intravenous route [6], and which has ma-
jor implications in making this treatment
suitable for use in outpatients, not only in
the hospital setting.

Another important and reassuring
finding of the trial was the absence of se-
vere adverse effects, a common concern

in intervention studies with high doses
of a nutrient, given the capacity of trace
elements of nutritional importance, in-
cluding zinc, to exert toxic effects at
very high levels of exposure, even in the
short term, and depending on their bioa-
vailability [9]. The authors, in fact, used a
dose of the trace element that is above the
upper level for chronic intake set by the
European Food Safety Authority of
25 mg/day. However, such a choice ap-
pears to be acceptable given the pharma-
cological nature of the intervention, its
short duration, the severity of the disease,
and taking into account the lack of
identified adverse effects at dietary zinc
exposure of up to 50 mg/day (ie, the
no-observed-adverse-effect-level identi-
fied by the European Food Safety
Authority [10]. Although further investi-
gations of subtle adverse effects in addi-
tional trials and in clinical settings are
warranted, as well as confirmation of the
study findings in other populations with
different nutritional and lifestyle charac-
teristics, the safety findings allow full con-
sideration of zinc administration in the
therapy of early-diagnosed COVID-19.
Clearly, the results of this trial by no
means offset the utility of standard thera-
py, nor do they provide absolute certainty
about their beneficial effect on disease
course, given the individual variability
highlighted by the study results.
As acknowledged by the authors, some

caveatsmust be carefully consideredwhen
assessing the results of this RCT and be-
fore considering a policy of widespread
zinc supplementation in COVID-19 treat-
ment. Importantly, the enrollment criteria
and the final results make the results valid
only for the patients investigated in the
study and particularly for those mainly
benefitting from the treatment—that is,
thosewith a short time from symptomon-
set, having no need for ICU admission for
respiratory or cardiovascular organ sup-
port, with comorbidity, and aged 65 years
or more. This means that, unless justified
by future RCTs, the use of oral zinc for

COVID-19 treatment must be considered
only for such patients. Overall, although
these positive results from the Abdallah
et al study need to be corroborated by ad-
ditional trials, they provide sufficient ini-
tial evidence to consider high-dose zinc
supplementation in the therapy of
COVID-19 in patients with early disease,
in addition to the standard therapy.
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